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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
nted on that comm
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Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
sk of technical committees is to prepare International Standards. Draft International Stang
the technical committees are circulated to the member bodies for votingOPublication a
Standard requires approval by at least 75 % of the member bodies casting a-vote.

jrawn to the possibility that some of the elements of this documentimay be the subject of p
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as prepared by Technical Committee ISO/TC 110, Industrial trcks, Subcommittee SC 2, S
ndustrial trucks.

tion of 1ISO 3691-1, together with 1ISO 3691-2, ISO 3691-3, ISO 3691-4, ISO 3691-5, ISO 36
-7 and ISO/TS 3691-8, cancels and replaces 1S0<3691:1980, of which it constitutes a tech
so incorporates the Amendment ISO 3691:1980/Amd 1:1983.
nsists of the following parts, under the general title Industrial trucks — Safety requirementg
Self-propelled industrial trucks,( other than driverless trucks, variable-reach trucks
carrier trucks

belf-propelled variable-reach_frucks

\dditional requirements-for trucks with elevating operator position and trucks specifically desi
with elevated loads

Driverless industrial trucks and their systems

Pedestrian=propelled trucks

tal

and
the

ards

S an

atent

afety

D1-6,
nical

and

and

gned

Burden and personnel carriers

Part 7: Regional requirements for countries within the European Community [Technical Specification]
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Introduction

General

This document is a type-C standard as stated in ISO 12100.

The
covered are indicated in the Scope of this document.

requirements of this type-C standard are different from those which are stated in type<A or
quirements of this type-C standard take precedence over the requirements of the other s
machines that have been designed and built according to the requirements of this type-C standarq.

The [ISO 3691 series of standards covers safety requirements and their verification for industr,
defined in ISO 5053.

Structure
An in
strug

truck
of in

nportant step forward in the work on the ISO 3691 series of tandards was the agreement to
ture of International Standards for industrial trucks having.on one side basic standards fo
s (see Foreword) and on the other side independent standards to cover the respective sped|
justrial trucks, e.g. visibility, noise, vibration, electricalfequirements, etc.
Asspssment of hazards

The
and

product needs to be designed in such a way that it is fit for its purpose or function and can

In or
to id
need

Her to properly design a product andto cover all specific safety requirements, the manufacty

to design and construct the praduct taking this assessment into account.

The
mac!

aim of this procedure is.to eliminate the risk of accidents throughout the foreseeable lif
hinery, including the phasés of assembling and dismantling where risks of accidents could als

$ events are

B standards,
tandards for

al trucks as

issue a new
all kinds of
fic functions

be adjusted

maintained without putting persons at risk when used under the conditions foreseen by the manufacturer.

rer will have

bntify the hazards that apply to his product and carry out a risk assessment. The manufactyrer will then

btime of the
o arise from

Ciples, in the

pnstruction);

foregeeable abnormal situations.

In sglecting the mest.appropriate methods, the manufacturer will need to apply the following prin
ordef given here;

a) eliminate-or reduce risks as far as possible by design (inherently safe machinery design and ¢
b) Lke the necessary protective measures in relation to risks that cannot be eliminated by desigrp;
c) inform users of any shortcoming of the protective measures adopted;

d) indicate whether any particular training is required;

e) specify any need to provide personal protection equipment;
f) refer to the appropriate user's document for proper operating instructions.

Industrial trucks need to be designed to prevent foreseeable misuse wherever possible, if

such would

engender risk. In other cases, the instructions will need to draw the user's attention to ways shown by

experience in which the machinery ought not be used.

© 1SO 2011 — All rights reserved
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ISO 3691 does not repeat all the technical rules which are state-of-the art and which are

applicable to the material used to construct the industrial truck. Reference will also need to be made to

ISO 12100.

Legislative

situation/Vienna Agreement

From the very beginning, the task of the working group was to revise 1ISO 3691:1980 and establish worldwide

basic standa

rds to comply with the major legislative regulations in, for example, the EU, Japan, Australia and

North America.

Every effort

was made to develop a globally relevant International Standard. That goal was achieved with

most of the [SSUES. For several potential problem areas compromises were needed and will be needed 1h the
future. Whefe divergent regional requirements remain, these are addressed by ISO/TS 3691-7:2011| and

ISO/TS 369

In order to g
worldwide, g

8.

nsure that the revised International Standard will be actively used in the ISO member countries,
rocedures will be necessary to replace the existing national standards and technical regulations

by the revispd International Standard. In the European Community, ISO and the European Committeg for

Standardiza
replacing EU

ion (CEN) agreed on technical co-operation under the Vienna Agreement, with the ain of
ropean Standards (EN) by International Standards. Other countries_are asked to make similar

agreements [to ensure that their national standards and technical regulations are‘replaced by this International

Standard.

Only by thede actions will there be the guarantee that products in accordanceé with International Standardsg can

be shipped worldwide freely without any technical barriers.

Vi
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Industrial trucks — Safety requirements and verification —

Part 1:
Self-propelled industrial trucks, other than driverless trucks,
variable-reach trucks and burden-carrier trucks

1 Bcope

This [part of ISO 3691 gives safety requirements and the means for their verification for the following types of
self-propelled industrial trucks (hereafter referred to as frucks), as defined inClISO 5053:

a) iphdustrial counterbalanced trucks;

b) reach trucks with retractable mast or retractable fork arm carriage;
c) gtraddle trucks;

d) pallet-stacking trucks;

e) high-lift platform trucks;

f) frucks with elevating operator position up to’1 200 mm;

g) side-loading trucks (one side only);

h) lpteral-stacking trucks (both sides), and lateral- and front-stacking trucks;
i) pallet trucks;

j) bidirectional and multidirectional trucks;

k) fractors with.a«drawbar pull up to and including 20 000 N;

[) rnough-terrain counterbalanced trucks;

m) industrial trucks powered by battery, diesel, gasoline or LPG (liquefied petroleum gas).

NOTE 1  Trucks powered by CNG (compressed natural gas) are not dealt with. It is intended that CNG and other power
sources be addressed in future revisions of this part of ISO 3691.

For trucks with an elevating operator position of more than 1 200 mm and/or trucks designed to travel with an
elevated load of more than 1200 mm, this part of ISO 3691 is intended to be used in conjunction with
ISO 3691-3.

NOTE 2  ISO 3691-3 is not applicable to counterbalanced fork lift trucks or trucks intended for container handling.

NOTE 3  Some low-level order pickers with an elevating operator's position up to and including 1 200 mm lift height can
be equipped with an additional lifting device to lift the load to a maximum lift height of 1 800 mm.

© 1SO 2011 — All rights reserved 1
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This part of ISO 3691 is not applicable to self-propelled variable-reach trucks, driverless trucks or burden
carriers, which are covered in ISO 3691-2, ISO 3691-4 and ISO 3691-6, respectively.

It is not applicable to industrial trucks operating in severe conditions (e.g. extreme climates, freezer

applications,

hazardous environments), where special precautions can be necessary.

Regional requirements, additional to the requirements given in this part of ISO 3691, are addressed in
ISO/TS 3691-7 and ISO/TS 3691-8.

This part of ISO 3691 deals with all significant hazards, hazardous situations or hazardous events, as listed in
Annex B, with the exception of the following, relevant to the applicable machines when used as intended and

under condifj

It does not
— during
— whenh

— when u{

— when operating in potentially explosive atmospheres,

— when u{

— arising f

— during fravelling with unladen trucks having a rated capacity of more than 10 000 kg, due to vis

concern
— duetod

NOTE4 F
considered tqg
removable by
appropriate cl

2 Normative references

The followirn
references,

document (including-any amendments) applies.

ISO 2328:2(

tablish requirements for hazards that can occur
nstruction,
ndling suspended loads that can swing freely,

ing trucks on public roads,

ing trucks in very narrow aisles with clearance of less than 500 mm to the racks,

rom a non-ergonomic body attitude when driving sit-on.trucks, load trailing,

Sl
verload.

pr the purposes of this part of 1SQ-3691, fork arms, load platforms and integrated attachment
be parts of the industrial truck. Attachments mounted on the load carrier or on the fork arms whic
the user are not considered to be\part of the industrial truck. Requirements for attachments are given
puses.

g referencedhdecuments are indispensable for the application of this document. For g
only the edition cited applies. For undated references, the latest edition of the refere

07 Fork-lift trucks — Hook-on type fork arms and fork arm carriages — Mounting dimensions

bility

5 are
h are
n the

ated
nced

ISO 2330, Fork-lift trucks — Fork arms — Technical characteristics and testing

ISO 2867:2006, Earth-moving machinery — Access systems

ISO 3287:1999, Powered industrial trucks — Symbols for operator controls and other displays

ISO 3411:2007, Earth-moving machinery — Physical dimensions of operators and minimum operator space

envelope

© 1S0O 2011 — All rights reserved
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ISO 3691-3:—"), Industrial trucks — Safety requirements and verification — Part 3: Additional requirements
for trucks with elevating operator position and trucks specifically designed to travel with elevated loads

ISO 3691-5:2009, Industrial trucks — Safety requirements and verification — Part 5: Pedestrian-propelled
trucks

ISO 3795:1989, Road vehicles, and tractors and machinery for agriculture and forestry — Determination of
burning behaviour of interior materials

ISO 5053, Powered industrial trucks — Terminology

ISO pU55:2004, Industrial tfrucks — Overhead guards — Specification and testing
ISO p292:2008, Powered industrial trucks and tractors — Brake performance and componentistrength
ISO [12100:2010, Safety of machinery — General principles for design — Risk assessment and rigk reduction

ISO [13284:2003, Fork-lift trucks — Fork-arm extensions and telescopic fork arms,=—Technical characteristics
and strength requirements

ISO [13564-1:—"), Powered industrial trucks — Test methods for verification of visibility — Part 1: Sit-on and
stang@l-on operator trucks up to and including 10 t capacity

ISO [13849-1:2006, Safety of machinery — Safety-related parts™ of control systems — Part 1: General
prindiples for design

ISO [13850:2006, Safety of machinery — Emergency stop~= Principles for design
ISO [15870:2000, Powered industrial trucks — Safety signs and hazard pictorials — General principles

ISO [15871:2000, Industrial trucks — Specifications for indicator lights for container handling and grappler arm
opergtions

ISO R0898:2008, Industrial trucks — Electrical requirements

ISO R1281:2005, Construction cand layout of pedals of self-propelled sit-down rider-controlled industrial
trucs — Rules for the constryction and layout of pedals

ISO P2915-1:2008, Industrial trucks — Verification of stability — Part 1: General
ISO P2915-2:2008,.Industrial trucks — Verification of stability — Part 2: Counterbalanced trucks with mast
ISO P2915-3:2008, Industrial trucks — Verification of stability — Part 3: Reach and straddle trucks

ISO p2945¢4:2009, Industrial trucks — Verification of stability — Part 4: Pallet stackers, double $tackers and
ordel-picking trucks with operator position elevating up to and including 1 200 mm lift height

ISO 22915-7:2009, Industrial trucks — Verification of stability — Part 7: Bidirectional and multidirectional
trucks

ISO 22915-8:2008, Industrial trucks — Verification of stability — Part 8: Additional stability test for trucks
operating in the special condition of stacking with mast tilted forward and load elevated

ISO 22915-10:2008, Industrial trucks — Verification of stability — Part 10: Additional stability test for trucks
operating in the special condition of stacking with load laterally displaced by powered devices

1) To be published.
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1:—2) | Industrial trucks — Verification of stability — Part 11: Industrial variable-reach trucks

ISO 22915-20:2008, Industrial trucks — Verification of stability — Part 20: Additional stability test for trucks

operating in

the special condition of offset load, offset by utilization

ISO 22915-21:2009, Industrial trucks — Verification of stability — Part 21: Order-picking trucks with operator
position elevating above 1 200 mm

ISO 24134:2006, Industrial trucks — Additional requirements for automated functions on trucks

ISO 24135-1:2006, Industrial trucks — Specifications and test methods for operator restraint systems —

Part 1: Lap-fype seat belts

IEC 60695-1
test method;s

3 Termg and definitions

For the pur
following ap

31

self-propell
wheeled vel
rails, design
operator (3.

NOTE S
3.2
pedestrian-

truck design

remote contiol

NOTE Tl
3.3
ride-on truc

truck design

NOTE S
3.4
low-lift truc

1-10:2003, Fire hazard testing — Part 11-10: Test flames — 50 W horizontal and vertical f

poses of this document, the terms and definitions given in ISO 5053~-and ISO 12100 ang
Dly.

bd industrial truck
icle having at least three wheels with a powered driving.mechanism, except for those runnir
ed either to carry, tow, push, lift, stack or tier in ragks any kind of load and controlled b
)
e ISO 5053 for a comprehensive terminology.

controlled truck
bd to be controlled by an operator (3.7) walking with the truck by means of, for example, a til

he truck may be equipped with/astand-on option.
k
bd to be controlled-by an operator (3.7) riding on a seat or a driving platform on the truck

and-on industrial trucks with a seat for the operator are considered as being stand-on trucks.

K

ame

the

gon
y an

er or

truck having

adift height of 500 mm or less

3.5

bidirectional truck
truck designed to travel in either direction on a line parallel with its longitudinal axis, or perpendicular to this

axis
NOTE Adapted from ISO 5053:1987, 3.6.1.2.
2) To be published.
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multidirectional truck
truck designed to travel in any direction relative to its longitudinal axis

NOTE Adapted from ISO 5053:1987, 3.6.1.3.

3.7

operator
designated person, appropriately trained and authorized, who is responsible for the movement and load
handling of an industrial truck

NOT

(e.g.
NOT

3.8

norn
position in which the operator is able to control all functions for driving and Joad’handling as dg

man

NOT
funct
direc

3.9
lift h
verti

3.10

lift hieight for travelling
lifting

NOT

3.1
low
max

eXce

3.12

automatically acting brakes

leight

4 D H dloerib Lo bl 4 lo NH PR | PR Y L £, "
) UTPUTTIUNTY UIT T TTULR 1y YT, UTC UPTTatul Lait UT TIUITTY UTTUic austriar truUi, Ut TOut atLurtipal

iller-, cable-controlled) or remote from the truck (e.g. remote radio-controlled).

F 2 National regulations can apply.

hal operating position
ifacturer

E Additional positions are permitted to be defined by the manufacturer if it is not possible to
ons of the truck from a single position. A rotating seat or stand-up end-control truck with more than
ion is considered as being or having a single operating position.

tal distance between the upper face of the fork blades or the lifting platform and the ground

height up to and including 500 mm providing sufficient ground clearance for travelling

E It is identical to the maximum lift-héight for the stability test for travelling.

ift height
mum lift height up to and jncluding 500 mm, where the vertical centre of gravity of the Ig
ed 1 100 mm above theground

ying the truck

fined by the

control all the
bne operating

ad does not

ontrol of the

mechanical brakesiwhich automatically apply in the non-travelling condition until released by the ¢

operptor

3.13

lost Joad centre

horizomtatshiftimthestandardtoad—centre that may occurwhenremovabteattachmentsare=added to a truck
NOTE For standard load centre, see Annex A.

3.14

actual capacity
maximum load, expressed in kilograms, established by the manufacturer based on component strength and
truck stability, that a truck can carry, lift and stack to a specified height, at a specified load centre distance and
reach, if applicable, in normal operation

NOTE

The actual capacity depends on the configuration of the truck, including variables such as the type and lift

height of the mast fitted, the actual load centre and any attachments that might be fitted. This actual capacity defines the

© 1SO 2011 — All rights reserved
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load-handling ability of the particular truck, as equipped. Additional actual capacity ratings with removable attachments
can also be established where permitted by the appropriate stability tests or by calculation verified by empirical data.

3.15
rated capac

ity

maximum load, expressed in kilograms, established by the manufacturer based on component strength and
truck stability, that the truck can carry, lift and stack to the standard lift height and at the standard position of
the centre of gravity

NOTE 1 For centre of gravity, see Annex A.

NOTE 2 If
standard lift h

NOTE3 T
points used in

aight.

4 Safety requirements and/or protective measures

4.1 General

4.1.1 Ovenall requirements

The truck sh

all comply with the safety requirements and/or protective measures of this clause.

ne rated capacity is used to compare the capacity of different manufacturers' trucks and to provide the break
technical standards and statistics. The operating limits for the truck are defined by its actual capacity.

In addition, the truck shall be designed according to the principles of ISO 12100 for relevant but not significant

hazards whi
41.2 Norn
For truck op
— averagg
— maximu
— lowest &
— lowest &

— altitude:

4.1.3 Norn

Ch are not dealt with by this document.

hal climatic conditions

bration, the following climatic conditions,apply:

ambient temperature for continuous duty:

M ambient temperature, short' term (up to 1 h):

mbient temperature for-trucks intended for use in normal indoor conditions:

mbient temperature for trucks intended for use in normal outdoor conditions:

nal,operating conditions

+ 25 °C;
+40 °C;
+5°C;

-20°C;

up to 2 000 m.

Normal ope

ating conditons are the 1ollowing.

— driving (travelling and lifting) on substantially firm, smooth, level and prepared surfaces — the surface
conditions on which the truck is designed to operate shall be specified in the instruction handbook
(see 6.2);

— driving with the horizontal load centre of gravity approximately on the longitudinal centre plane of the

truck;

— travelling with the mast or fork arms tilted backwards, where applicable, and the load in the lowered

(travel)

position.

© 1S0O 2011 — All rights reserved
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If the above is not sufficient to allow the conditions for stability of a particular truck type to be specified, then
the operating conditions shall be according to the International Standards referenced for stability in 4.8.

4.1.4 Electrical requirements

Electrical requirements are subject to regional requirements. See ISO/TS 3691-7:2011 and ISO/TS 3691-8.

4.1.5 Edges or angles

There shall be no sharp edges or angles posing a hazard in the area of the operator in the normal operating

posit

ion or in the area of access and egress during narmal operation and daily checks

4.1.6
Com

accu
disag

4.2

4.2.1
Truc
Such
shall

for &
unau

4.2.2

Truc
or cr

4.2.2
A pa
For
oper,
non-

leavi

Failu

Stored energy components
ponents which store energy and that would cause a risk during removal or disassembly, €

mulator or spring-applied brakes, shall be provided with a means to release the energy befor|
sembly.

Starting/moving

Unauthorized starting

xs shall be provided with a device (e.g. key, code, magnetic ¢ard) which prevents starting with
devices for pedestrian-controlled and rider-controlled trucks manufactured by the same 1
not be interchangeable between the two truck types: Where devices, e.g. magnetic cards,

n individual operator, one device may be used on both truck types but shall not allow
thorized persons.

Unintended movement and inadvertent activation

K movement from the holding position, other than by actuation of the controls by the operato
bep (e.g. by leakage), shall be avoided.

.1 Parking brakes

rking brake complying.with 4.3.1 shall be provided.
it-on rider trucks,)the parking brake system should be manually operable by hand or foot fron
hting position¢or automatically applied by leaving the normal operating position. Truch
hutomatically applied parking brake(s) shall have a warning to the operator to apply the b
hg the truck.

re-of'the control system of an automatically applied parking brake shall be indicated to the op

.g. hydraulic
e removal or

out its use.
nanufacturer

are destined
starting by

, due to drift

n the normal
s with only
akes before

erator.

4.2.2.2

Internal-combustion-engine powered trucks

Internal-combustion-engine powered trucks shall be fitted with a device which prevents the engine being
started while the transmission is engaged.

4223

Travel controls

Travel controls on internal-combustion-engine powered trucks shall be so arranged that on level ground the
truck will not move from rest until the transmission has been engaged.

© 1SO 2011 — All rights reserved
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4.2.24 Powered travel movement
Powered travel movement of the truck with a ride-on operator shall be possible only if the operator is in the
normal operating position.

Powered travel shall not occur automatically when the operator returns to the normal operating position
without an additional operation, e.g. by requiring a resetting of the direction control or reactivation of the speed
control.

4.2.2.5 Manual gearbox and manually operated clutch pedal

A truck with an automotive-type manual gearbox and manually operated clutch pedal satisfies| the
requirement$ of 4.2.2.2 and 4.2.2.4.

4.2.3 Travgl speed

4.2.31 Pedestrian-controlled trucks

Single-speed pedestrian-controlled trucks operating on level ground shall not exceed a’travel speed of 4 km/h
and an acceleration of 0,5 m/s2 and shall be designed for low-lift only.

Variable-spged pedestrian-controlled trucks operating on level ground shalkbe controllable by the operafor to
be aligned with their walking speed.

The maximym speed is subject to regional requirements, additional to the requirements of this pgrt of
ISO 3691. See ISO/TS 3691-7:2011 and ISO/TS 3691-8.

4.2.3.2 Stand-on trucks and pedestrian-controlled trucks with foldable platform

The maximum speed on level ground of stand-on trucks)and pedestrian-controlled trucks fitted with a folgable
platform when the operator is on the platform\fis subject to regional requirements, additional tq the
requirements of this part of ISO 3691. See ISO/FS:3691-7:2011 and ISO/TS 3691-8.

For trucks wijth a foldable operator platformi.see 4.7.3.3.

For trucks wjth stand-on options, see 4.7-3.2 and 4.7.3 .4.

4.2.3.3 Travel with mast raised

Travel with mast raised is,subject to regional requirements. See ISO/TS 3691-8.

4.3 Brakes

4.31 GenTral

All industrial trucks shall be designed with service and parking brakes. Brakes shall comply with ISO 6292.

The parking brake shall be equipped with a system preventing unintentional release. The parking brake force
shall be applied by mechanical means.

Braking requirements are subject to regional requirements, additional to the requirements of this part of
ISO 3691. See ISO/TS 3691-7:2011 and ISO/TS 3691-8.

4.3.2 Failure of energy supply to service brake

Failure of the energy supply to the service brake shall not result in a total loss of braking and shall enable a
controlled stop.
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4.3.3 Stand-on and pedestrian-controlled trucks

Stand-on and pedestrian-controlled trucks shall be equipped with a brake system that will automatically
engage upon release of the brake actuating control by the operator. This system may serve as the service and

park

4.4

ing brake.

Manual control actuators

4.41 General

4.4.1-+——Consistency-with-the-track-motions

Mov
prac

441.2 Multiple operators

If ad
only
shall

4.4.1.3 Multiple operating positions

If more than one operating position is fitted for a single operator, the use of the controls for ¢

oper

the gmergency disconnect switch, which shall be operableffom all positions.
4.4.4 Travel and braking controls

4.4.21 General

The
cont
cont

4.4.2

Truc

4.4.2

The

bment of these controls shall be consistent with the motions of the truck being oferate
icable. They shall be confined within the plan view outline of the truck or tiller.

itional operating positions are fitted, e.g. for more than one operator, the/operation of these ¢
be possible from one operating position at a time, excepting the emergency disconnect ¢
be operable from all positions.

Ating positions shall preclude the use of the controls of.another operating position. The excep

motion of the speed operating conirol shall be so designed that an increase in the movg
ol increases the travel speed..When the control is released, it shall return to the neutral pg
ol actuator.

.2  Sit-on trucks
ks with pedal-opetaied travel and braking controls shall comply with ISO 21281.

.3 Stand-=on trucks

equirements for travel and braking controls for a stand-on truck are as follows.

a) T

d, wherever

ontrols shall
witch, which

bne of these
fion to this is

ment of the
sition of the

'ravel control functions

— Where atiller is used, it shall be fitted with control devices for travel direction and speed.

— Where a steering wheel or similar control is used, the controls for travel direction and sp

positioned in close proximity to the steering control.

The service brake function shall be engaged

— automatically when the tiller is released, if operated by the tiller,

— automatically when the travel-control is released, if operated by the travel-control,
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automatically when releasing the pedal, if the brake function is foot-operated,

— when activating the hand actuator, if the brake function is hand-operated.

b)

Trucks with elevating operator platform up to 1 200 mm

Means shall be provided to prevent travel while the platform is elevated more than 500 mm, unless the

controls

44.2.4

are elevated with the platform.

Pedestrian-controlled trucks

The requirer
a) Thetille

When th
the trav

b)

When th

hents for pedestrian-controlled trucks are as follows.
shall be fitted with control devices for travel direction and speed.

e tiller is released, it shall automatically return to its upper rest position, cut off ‘traction pow
b| direction and engage the brake.

c)
brake s

The till

e tiller is in its lowered position, the traction power in the travel direction_shall be cut off an
all be engaged.

shall be fitted with a device to energize the direction of travel away from the operator

pressurg on the device is relieved, or that stops the truck by applying-the brakes, if the head of the til

its oper
4425 D
It shall be pg

For trucks fi
shall be rele

4426 A

If travel con

ting position comes into contact with a solid body (e.g. the.operator's body).

fferential locking
ssible to unlock the differential when the truck is.moving.

ted with a pedal-operated differential lock~depression of the pedal shall lock the differentia
bsed when releasing the pedal.

dditional operation from outside the truck

rol from outside the truck js. provided for the operator of sit-on or stand-on trucks and trag

when operated from the outside the travel speed shall be limited to 6 km/h. These controls may be attach

the truck or
a separate s

a) General

1) If th

eng

h remote control may be, provided, and the operating system shall be made operable by mea
witch or automatically-when the operator leaves the normal operating position.

e control-actuator is released, the drive unit shall switch off automatically and the brake sha
aged automatically. Simultaneous operation from the operating positions shall be excluded.

er in

1 the

until
erin

and

tors,
2d to
ns of

Il be

2) CoTtroIs fitted at the outside of the truck shall be secured against unintentional activation.

b)

1)

Additional requirements for cable-connected remote controls

The length and layout of the cables shall allow the operator to operate from outside of the area of

hazard of the truck and have visibility of the path of travel. It shall not be possible for the cable to
become entangled with the wheels.

On a portable control panel, the control elements, with the exception of the emergency stop, shall be

guarded against unintentional operation. The portable control panel shall be fitted with an emergency
stop device in accordance with ISO 13850.

10
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c)

d)

ISO 3691-1:2011(E)

Additional requirements for cableless control

1) The transmission range shall be adequate to allow the operator to operate from outside the area of
hazards of the truck and have visibility in the path of travel.

2) On the portable control panel, the control elements for operation, with the exception of the
emergency stop, shall be guarded against unintentional operation.

3) The reliability level shall be at least 10-° and the Hamming distance shall be 2. The remote control
shall be in accordance with ISO 13849-1, performance level (PL) c.

3

. . 1 H 1 o "
The truck shall cfnp nnfnmnfmnlly when outside of the npnrnfnre direct view (Q{'\ ) nd/or out of

range of the remote control.

b) No control interference shall be possible when more than one truck is operating under remote control
at the same time.

Additional requirements for trucks with trailer coupling

1) The controls (e.g. rear touch device) shall be arranged so that thel operator does not have to step
between the truck and the trailer in order to operate them.

P)  The rear touch device shall be secured against unintentionaloperation.

B) During operation of the rear touch device, the travel speéd of the truck shall not exceed 4,5 km/h.

4.4.4.7 Additional operation from alongside pedestrian-controlled and stand-on trucks (goasting)

The

the tfuck shall only be possible with the truck's fork afms trailing.

The

additional operation of pedestrian-controlled and stand-on trucks while the operator is walking alongside

hdditional operation of such trucks while theyoperator is walking alongside the truck, and the use of low-lift

ordef-picking trucks provided with a system that allows for operation while walking alongside the truck, are
subject to regional requirements, additional to the requirements of this part of IS 3691. See

ISO/['S 3691-7:2011 and ISO/TS 3691£8;

4.4.3 Steering controls

4.4.3.1  Steering direction

The

a)

b)

following applies.

fFor stand-on.or sit-on trucks, when travelling in the forward direction, clockwise rotation of|the steering
wheel, oriequivalent movement of the steering control, shall steer the truck to the right.

For trucks with an operator control position rotatable by more than 90°, or having dupligated control
bositions, in order to facilitate the operator facing in the opposite direction, clockwise rotation of the
tcclilly vvhch O1 cquivcﬂcl tmovementof-the-steerit 1g—CO1 ItlU:, shat-steer-the-truckto-the |i9 t as viewed
from the new position — i.e. the steering control sense is reversed beyond 90° to facilitate the operator
facing in the opposite direction.

Trucks with continuous 360° steering — i.e. the steering/drive wheel can move through 360° to propel the
truck in the direction selected by the steering control — shall operate in the same sense as a), above,
when travelling in the forward direction.

For pedestrian-operated trucks fitted with a tiller, when travelling in the forward direction, clockwise
movement of the tiller shall steer the truck to the right.

Exceptionally, when requested by the user, end-control trucks may be equipped with “reverse steering” —
i.e. clockwise rotation of the steering control will steer the truck to the left. Such trucks should be clearly
identified.
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Failure of power supply

In the event of an interruption of the power supplied to the steering system (including a dead motor or engine),
it shall be possible to maintain the path being steered until the truck is brought to a controlled stop.

4.4.4 Load-handling controls

4.4.41

Controls

Controls shall return to the neutral position when released and stop the corresponding load movement. When
single levers are used to control a function on trucks other than reach triicks with retractable mast or forks, the

lever closest to the operator shall control lifting and lowering, the second closest lever should controhthe tilt
function, the|third closest lever should control the side shift and the fourth closest lever should be for auxiliary
functions.
When singlg levers are used to control a function on reach trucks with a retractable mast-orforks, the |ever
closest to the operator shall control lifting and lowering, the second closest lever(;should contro| the
displacemert of the mast or forks, the third closest lever should control the tilt function, the fourth closest |ever
should contrpl side shift and the fifth closest lever should be for auxiliary functions.
Trucks equipped with attachments which hold the load by power (e.g. paper clamp) shall feature contfol(s)
with a secondary action to prevent unintentional release of the load.
Table 1 — Levers or handle-type controls with-single operation,
sequence of location and direction of movement
Direction of movement
Function Predominant motion of operatqr's
(listed infsequence of location) Motion of load or equipment hand when actuating control hapdle
while facing load
Hoist Up Rearward or up
Down Forward or down
Reach Retract Rearward
Extend Forvard
Tilt Rearward Rearward or up
Forward Forward or Jown
Side shift Right Rearward or up
Left Forward or down
Push—pull Rearward Rearward
Forward Forfard
Rotate latera|ly Clockwise Rearward or up
Counter clockwise Forward or Jown
Rotate longityidinally Rearward Rearward or up
Forward Forward or Jown
Load stabilizer Down Rearward or up
Up Forward or down
Fork position Together Rearward or up
Apart Forward or down
Grip Engage Rearward or up
Release Forward or down
Truck stabilizer Raise Rearward or up
Lower Forward or down
Clamp Clamp Rearward or up
Release Forward or down
12 © 1SO 2011 — Al rights reserved
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4442 Manual-lift systems

The hand power forces and the layout of controls of manually operated lifting systems shall comply with
ISO 3691-5.

4.4.5 Multi-function controls

Where a control is designed and constructed to perform more than one function, each separate function shall
be clearly marked. Each control function shall return to the neutral position when released and stop the
corresponding load movement.

4.4. Controls for automated functions

The fontrols for automated functions shall comply with ISO 24134.

4.4.1 Marking

Graphic symbols used for marking controls shall comply with 6.3.1.4.
4.5 | Power systems and accessories
4.5.1 Exhaust and cooling systems

4511 Exhaust systems
The [exhaust system shall be designed in accordance<with 4.7.6 and such that engine exhaust is directed

away from the operator position. Materials used in the:vicinity of exhaust systems shall be non-flammable and
shall|be chosen and protected such that they are not-adversely affected by heat from the exhaust pystem.

4.5.1.2 Cooling systems

-

The fir flow through the cooling system, shall be arranged so as to avoid discomfort to the operato
4.5.2 Fuel tank

4.5.2.1 Tank isolation

If a fuel tank is within ©r adjacent to the engine compartment and excessively high temperatures can occur,
the fank and/or filling arrangement shall be isolated from the electrical and exhaust systemg by suitable
protgction, e.g. @a~separate enclosure or baffles. The tank location and facilities for filling shall be such that
spillgge or leakage will not drain into the engine or operator's compartment or onto electrical] or exhaust
system parts.

Fuel spillage shall not be possible under normal operating conditions.
4.5.3 Access to engine and other compartments

4.5.3.1 Engine covers

An enclosed engine compartment shall satisfy fan guarding requirements when the manufacturer's
recommended routine maintenance is performed with the engine off. If a fan can start (e.g. temperature
switch) when the engine is off, the fan shall be guarded. A safety warning sign shall be provided, and included
in the instruction handbook (see 6.2). Warnings shall comply with 6.3.3.4.
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Access from underneath is considered guarded if the access ground clearance is less than 600 mm between
the underside of the truck and level ground.

4.5.3.2

Unintentional closure

Where unintentional closure could cause injury, access covers (i.e. traction battery or engine covers) shall be
provided with means for preventing unintentional closure. Those means shall be permanently affixed to the
truck or stored in a safe place on the truck.

4.5.4 Liquefied petroleum gas (LPG)-powered trucks

f the

that
f the
vhen

tand
sible

iction

plan

t the
uate

main

relief

4541 Cpntainers

The following applies to the containers of trucks powered by LPG.

a) LPG containers shall be either permanently fixed to the truck or removable.

b) When LPG containers are removable, their fastenings shall permit easy handling ‘and checking o
installatlon after the exchange of containers.

c) Removaple LPG containers that incorporate a pressure-relief valve shall be(so positioned on the truch
the presgsure-relief valve opening is always in communication with the{vapour space at the top 0o
containgr. This may be accomplished, for example, by an indexing pin which positions the container
the confainer is properly installed.

d) LPG containers shall be securely mounted to the truck to prevent movement. Fastening shall withs
static Ipading of four times the filled container weight<in any direction without permanent v
deformgtion.

e) LPG containers shall be fitted on the truck such that exposure to abrasion, shock and the corrosive g
of the products handled by the truck is reduced.

f) LPG containers and their connections shall be installed such that there are no projections outside the
view oufline of the truck.

g) If LPG cpntainers are installed in a'compartment, this compartment shall have permanent openings g
bottom.|The total surface area-of‘these ventilation openings shall be at least 200 cm? allowing aded
ventilatipn to outside the trugek:

h) If an additional LPG contairier is carried on the truck, it shall be secured in the same manner as the
containgr.

i) LPG containers,~whether fixed or removable, shall be equipped with a device to prevent unintentional
emissiop of .gas or liquid, e.g. in the case of a pipe system failure. This does not apply to pressure-|
valves.

j) Pipe fittings and accessories on LPG containers shall be protected against mechanical damage when
used as specified by the manufacturer.

k) The fuel take-off on the LPG container shall be equipped with an easily and quickly accessible manually
operated valve. The position and method of operation of this valve shall be clearly marked on the valve
handle or on the outside of the truck near the valve.

I) The fuel take-off shall be in a liquid form, unless the LPG container and engine are specially equipped for
a direct vapour withdrawal.
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m)

n)

4542 Piping

The

b)

d)

e)

f)

ISO 3691-1:2011(E)

Permanently mounted LPG containers to be filled by the user shall be fitted with the following:

1) a pressure-relief valve connected to the vapour space of the container that, when fitted inside the

compartments of trucks, shall have the discharge side of the relief valve piped to the
away from the operator and that shall comply with 4.5.4.3 d);

2) an 80 % fill stop valve;

atmosphere

3) maximum liquid level devices suitable for the LPG in use, indicating the maximum product level and

which shall not vent to the atmosphere.

[[PGcontainers shatl- be positioned such that they are not exposed to the damagmng eff
barticularly heat from the engine or the exhaust system. If it is necessary to fit a heat shield,
nhibit ventilation.

following applies to the piping used on trucks powered by LPG.

Connecting piping and all associated parts shall be easily accessible, protected against ex
radiation, damage and wear, and shall be flexible enough to withstand vibration and de
service, as follows:

— piping shall be so arranged that damage or leaks_ate easily detectable and that
maintenance can be carried out;

parts of the truck;

Pressure hoses operating above -1 bar 3) shall be supported at least every 500 mm. Rigid pi
supported at least every 600 mm.

fHoses, pipes and all connections operating at pressures above 1 bar shall be suitable fq
bressure of 25 bar and_shall withstand without bursting a test pressure of 75 bar. Hoses, f
connections operating below 1 bar shall withstand without bursting a test pressure of fi
maximum working-pressure.

Pressure shall* not exceed the working pressure rating of components in any section g
containing LPG in liquid form between two shut-off valves that are closed; a pressure-rel
bxample, or other suitable means, may be used if necessary.

— fully rigid pipes shall not be used for connecting the container to equipment on the engine;

cts of heat,
his shall not

cessive heat
formation in

checks and

— piping shall be installed such that it cannot be(damaged by any excessive heat radiatjon from hot

— piping shall be so arranged that there are no projections outside the plan view outline of the truck.

pes shall be

r a working
ipes and all
e times the

f pipe work
ef valve, for

Aluminium piping shall not be used.

Hoses shall be as short as practical.

g) Pressure unions and joints operating above 1 bar shall be made of metal, except for any constrained

sealing washers.

3)

1 bar = 0,1 MPa = 0,1 N/mm?2 = 105 N/m2.
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4543 E
The followin
a)

quipment

g applies to the equipment used on trucks powered by LPG.

The supply of gas shall be automatically cut off when the engine stops, irrespective of whether or not the

ignition system has been switched off.

b) For multi-fuel applications, the system shall be designed to avoid the possibility of LPG entering any other
fuel container and to shut off each fuel source before the alternative one is opened.

c) Ifthe truck is eqmpped W|th two or more contalners to supply fueI they shaII be connected via a muIt| -way
valve of© ' ' e of
two or more containers at the same t|me shall not be possible.

d) Pressurx-relief valves or liquid-level indicators shall be installed such that they cannot discharge in the
direction of the operator or onto truck components that could be a source of ignition.

e) |If corrogion of a part would interfere with its proper functioning, that part shalbh-be provided wjth a
corrosign-resistant protective coating.

f)  All fuel dystem components shall be firmly secured to the truck.

g) Pressurg-reducing valves shall be readily accessible for inspection and'maintenance.

h) The engine compartment shall be designed in accordance with14.5.4.1 g), in order to avoid any [LPG
accumulation.

4.5.4.4 Repgional requirements

LPG-powerdd trucks are subject to regional requirements, additional to the requirements of this pdrt of

ISO 3691. See ISO/TS 3691-8.

4.6 Systegms for lifting and tilting

4.6.1 Lift ghains

The truck of mast manufacturer shall*have on record a certificate from the chain manufacturer giving the

breaking loaf of the chains used:

When the lifting mechanism includes a chain or chains, the truck manufacturer shall only use leaf or foller

chains. Thege shall provide-a minimum factor, K, when supporting the maximum capacity load and assuming

no friction in[the maststructure, which is given by the following equation:
Kq= (Lc X n)/(R + W)

where

K, is the safety factor of the lifting mechanism;

L. is the minimum breaking load for new chain;

n is the number of chains;

R is the maximum load capacity of the truck;

w is the dead weight of the lifting mechanism supported by the chains.

16
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The K, factor is subject to regional requirements, additional to the requirements of this part of 1ISO 3691.
See ISO/TS 3691-7:2011 and ISO/TS 3691-8.

Pulley diameters shall be in accordance with the chain manufacturer's instructions.
4.6.2 Mechanical lifting systems

4.6.21 General

The lifting system shall comply with the requirements of 4.6.3.3.

4.6.2.2 Failure of lifting/lowering mechanism

In the event of failure of a single lifting/lowering part of the mechanism (e.g. gearwheel, chainwhegl or spindle),
it shall not cause the elevated load or operator's platform to descend uncontrolled.

4.6.4.3 Lowering speed

The Jowering speed of the lifting mechanism with its rated load shall not exceed 0,6 m/s.
4.6.3 Hydraulic lifting and tilting systems

4.6.3.1  Hydraulic lifting systems
The |hydraulic lifting system shall be designed such that, with the hydraulic fluid at normgl operating
temgerature, the mast substantially vertical and carrying\rated capacity load, the descent of the [load caused
by internal leakage in the first 10 min shall not exceed

— [100 mm for trucks up to and including 10 000 kg rated capacity,

— P00 mm for trucks over 10 000 kg rated,capacity.

4.6.3.2 Lowering speed limitation

A dgvice shall be incorporated;in the lift circuit which, in the event of a failure of the hydradlic circuit —
excldding the hydraulic lift gylinder(s) — shall restrict the rate of descent of the lifting mechanism with its rated
load[to 0,6 m/s maximum_.The device shall be fitted directly at the lifting cylinder(s).

4.6.3.3 Limitation of stroke

The |ift assenibly shall be fitted with a positive means to prevent over-travel. In addition, positive|means (e.g.
meclhanical‘stop) shall be provided to prevent the fork carrier and moving elements of the mast sfructure from
uninfentionally disengaging from the upper end of the mast.

4.6.3.4 Hydraulic tilting systems

The internal leakage rate of the complete hydraulic tilting system (i.e. cylinder, valve, etc.), with the oil at
normal operating temperature, shall allow no more than 5° forward movement of the mast in 10 min from the
vertical mast position, when the rated load is at a height of 2 500 mm or, in the case of trucks with lift heights
less than 2 500 mm, at their maximum lift height. The average tilting speed allowed by internal leaks shall not
exceed 0,5°/min for trucks with a maximum forward tilt of less than 5°.

4.6.3.5 Mast tilt and carriage isolation

For ride-on trucks, mast tilt and carriage movement shall not be possible through operation of the primary
load-handling control when the operator is not in the normal operating position.
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Isolation of attachment movement is subject to regional requirements, additional to the requirements of this
part of ISO 3691. See ISO/TS 3691-7:2011.

4.6.4 Hydraulic systems

4.6.4.1 Hydraulic circuits

Hoses, piping and connections subjected to internal pressure shall be capable of withstanding, without
bursting or permanent deformation, a pressure equal to at least three times the operating pressure. Pipes and
hoses shall be located and, if necessary, restrained, so that deterioration, sharp edges and other

damage-causing sources are minimized

4.6.4.2 Pressure controls

All hydrauliqg systems shall include a device which prevents the pressure in the system from“exceeding a
preset level.| The device shall be so designed and fitted that unintentional loosening or adjustment is avgided
and so that & tool or key is required to alter the pressure setting.

4.6.4.3 Failure of energy supply to hydraulic circuits

In the case ¢f a fault or interruption of the supply of energy, the design of the hydraulic system shall be [such
that it does ot allow any uncontrolled motion of equipment or attachment.

4.6.4.4 Fluid purification

The hydrauljc system(s) shall be protected against the risk of(contamination of the hydraulic fluid, e.g§. by
means of magnet(s) or filter(s).

4.6.5 Load-handling and -stacking attachments

4.6.5.1 Uhintentional displacement or detachment

Means shall be provided to prevent the unintentional lateral displacement or unintentional detachment of
attachments| from the truck. Movement of-the attachment and its parts shall be mechanically limited at the
extreme posjtions.

4.6.5.2 Malfunction in the power supply system

Attachmentq that hold the lead by power shall be designed such that the maximum load they are intended to
handle is aufomatically retained for at least 10 min when the truck's manual controls are in the neutral position
or in the event of a malfunction in the power supply system for the attachment.

4.6.5.3 Hydraulic system for attachment

If an attachment has its own separate hydraulic system, it shall comply with 4.6.4.

4.6.5.4 Combined hydraulic systems
If an attachment has a hydraulic system connected to the truck hydraulic system, the two systems shall be
compatible and the combined systems shall comply with 4.6.4.

4.6.5.5 Attachments for lifting freight containers

An attachment for lifting freight containers shall be equipped with indicator lights according to ISO 15871. The
attachment shall have a device(s) to prevent unintentional disengagement of a container. Means shall be
provided to prevent lifting of the container for transport unless all interface mechanisms are fully engaged and
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locked. If multiple containers are lifted at the same time, the same requirements are valid for all containers.
Travel speed shall be restricted to a maximum of 10 km/h if the container is not locked to the attachment in a
manner that will prevent unintentional drop (e.g. lifting with grapple arms).

4.6.5.6 Fork arms

4.6.5.6.1  Solid-section fork arms shall be manufactured and tested in accordance with ISO 2330, except
with respect to safety factors. The safety factors are subject to regional requirements, additional to the
requirements of this part of ISO 3691. See ISO/TS 3691-8.

4.6.5.6.2 The total capacity of all fork arms fitted to a truck shall not be less than the actual capacity of the
truck.

4.6.9.6.3 Means shall be provided to prevent unintentional lateral displacement of the fork-armp on the fork
carrier.

4.6.9.6.4 Fork-arm extensions shall be designed to prevent accidental disengagement from tHe fork arms,
and shall be in accordance with ISO 13284.

4.6.3.7 Fork carriers

Hook-on type fork carriers shall be in accordance with ISO 2328.
4.7 | Operator positions

4.7.1 Dimensions

The |operator's seat or standing position shall be>so located that the operator has sufficient{ room while
operpting the truck so as to remain within the plan view outline of the truck. The dimensiong shall be of
suitaple and ergonomic shape to accommodaté at least a 5t percentile to a 95t percentile of th¢ population,
as shown in ISO 3411:2007, Figures 1 to 3;within the plan view outline of the truck. The seat shdll not extend
beyagnd the plan view outline of the truck:

The [minimum distance from the top edge of the seat back to the plan view outline shall be |50 mm (see
Figufes 1 and 2).

For ptand-on pedestrian- and-cCentre-controlled ride-on trucks employing a ftiller, the tiller stegring control
moveément may extend beyond the plan view.

Dimensiong in millimetres

— 0

|
Jf\\
A

A 50

50

 J
A

@  Direction of travel.

Figure 1 — Front-seated operator Figure 2 — Side-seated operator
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4.7.2 Operator access and egress

4721 G

eneral

Trucks shall be designed to permit safe and easy access and egress and to minimize the risk of slipping,
falling and tripping. Steps, running boards and hand holds (grab handles, fixed parts of the truck structure,
etc.) shall be provided above a step height of 350 mm to give three-point contact at all heights (i.e. one hand
and two feet or two hands and one foot). Step width, instep clearance and toe clearance shall comply with

ISO 2867.

4722 S
Steps shall

shall be not
at equal inte

4723 C
The compar
have a slip-r

4724 W
Walkways nj
900 mm to 1
applied in a

4725 H

For access f
shall be pro
at least of 41

[ePS

nave slip-resistant surfaces or covering (e.g. expanded metal, abrasive coating). The-first
more than 550 mm from the ground and succeeding steps shall be 250 mm to 350 mm) prefe
rvals.

pmpartment floors

ment floor frequented by the operator, steps and walkways shall be free’of obstacles and
bsistant surface, e.g. ribbed mats, abrasive coating, expanded metal,

alkways
ore than 2 000 mm from the ground shall have guard rails."The guard rails shall have a heig

100 mm and shall be capable of withstanding, without‘permanent deformation, a force of 9
horizontal direction from the inside to the outside.

and holds
p, and egress from, the normal operating«position with a floor height above 300 mm, hand hg
ided; these may be part of the truck structure. The clearance dimension for a hand hold sha
mm width, 130 mm length and diameter of 15 mm (see Figure 3).

Dimensions in millin

15

130

step
rably

shall

ht of
00 N

Id(s)
Il be

etres

20

45

A
Y

Figure 3 — Hand hold
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4.7.3 Platforms

4.7.31 General

Operator stand-on platforms on pedestrian-controlled and stand-on end-controlled trucks shall be
dimensioned in accordance with 4.7.1 and shall be capable of withstanding a compression force
corresponding to 2,5 times the mass of the laden truck applied along the longitudinal axis of the truck with the
outermost projection of the platform against a flat vertical surface. For the purpose of this requirement, the
operator platform includes any surrounding reinforcement or parts of the truck which provide resistance to

crushing of the platform, except for pedestrian-controlled stand-on trucks employing a tiller.

4.7.3

Platf
6 km
The
in lin
be a

4.7.3

Ope

.2  Platforms overhanging the truck chassis

brms overhanging the truck chassis on tiller-operated stand-on trucks, capable of trayvellin
h, shall, in addition to 4.7.3.1, be provided with a guard at either the sides or the\front of
guards shall be capable of withstanding a horizontal force of 900 N acting from /inSide to ou
e with the centre of the operator's standing position without permanent deflection. The side
a minimum height of 700 mm above the platform in its protective position.

.3 Pedestrian-controlled trucks with foldable platforms

ator stand-on platforms that are fitted to pedestrian-controlled‘tfucks and overhang the tru

j more than
he platform.
side applied
guards shall

ck's chassis

may |be capable of being folded or pivoted to an upright position-when the operator leaves the platform; this
may [be done automatically.

For platforms which do not act automatically, devices shatl,be provided to prevent the truck mapoeuvring or
travdlling unless the operator is standing on the platform.ar the platform is in its upper rest positior.

Travelling of more than 6 km/h shall only be possible when the platform is pivoted down and guards are in
their|protective position.

4.7.3.4 Stand-on platforms

Operator stand-on platforms which are built within the plan view outline of pedestrian-controlled tfucks, where
the dperator stands to the side of.the ' motor housing, shall be equipped with an additional grab rail for operator
stability when riding. This grab-rail shall be capable of withstanding a horizontal force of 900 N applied in line
with |the operator's standing position, without permanent deformation. The requirements of 4.7.3.2 do not
apply for this configuration ef' pedestrian-controlled truck.

4.7.3.5 Trucks with foldable platforms and foldable side guards

On tfucks with™side guards and platforms of the folding or pivoting type as described in 4.7.3.2|and 4.7.3.3,
travdlling mevement shall only be possible when the side guard or platform is in a protective ppsition or an
inactive srest position. No travelling movement is allowed with the platform or side guard in an fintermediate

posi

:

Qn-«

4.7.4 Operator's seat

The seat shall be designed and located to provide easy access to the controls, shall provide a position for the
truck operator in accordance with ergonomic principles and shall meet the following requirements.

a)

b)

If the seat has a facility allowing fore and aft adjustment, this shall be possible without the use of tools.

If a weight-adjustable seat is fitted to reduce vibration transmitted to the operator, the adjustment shall

accommodate operator weights of 55 kg to 110 kg. Manual adjustment of the weight mechanism shall be
possible without the use of tools.

©1S0O 2011 — All rights reserved
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c) If aseat has a facility allowing it to swivel about a vertical axis, this shall be possible at all seat adjustment

position

s without unintentional operation of the controls.

d) The seat mounting shall be able to withstand the forces which can occur during operation, e.g. braking
forces, as well as the forces imposed by the operator restraint specified in 4.7.8.

e) The requirements of a) to d), above, also apply to additional operator's seats.

f)  When using an auxiliary seat on a stand-on industrial truck, a padded seat surface and backrest is
sufficient. If the operating space of the stand-on operator is restricted, the auxiliary seat shall be capable
of being folded or pivoted.

g) The seq
latching
backwa
force of

Verifica

l anchorage to the battery cover or engine cover of sit-on counterbalanced trucks, as well a
method of the cover to the truck chassis, shall have sufficient strength in the-gvent

2 250 N at a 45° = 5° angle, as shown in Figure 4.

ion of this requirement shall be by means of a type test carried out using astrap wrapped ar

the sea{ as shown in Figure 4.

The specific
requirement

Key
F force, 2 2

5 of this part of ISO 3691. See ISO/TS 3691-7:2011.

F

60 N

Figure 4 — Seat anchorage pull test

4.7.5 Protection from road wheels and objects thrown up by the wheels

4751 R

In the norm

de-on. trucks

bl -operating position, the operator shall be protected against contact with the truck wheelsg

5 the
of a

rds tip-over of the truck from a loading dock. The seat anchorage shall be able to withstand a

bund

ation and marking of the operator's seat is subject to regional requirements, additional t¢ the

and

against obje

ered

cts“thrown up hy the wheels (p g mud, gm\/pI, dphriQ) The pmfpr‘tinn device for the std

wheels need only cover the wheels when in a straight-line position.

4.7.5.2 Pedestrian-controlled trucks

The operator in the normal operating position shall be protected against contact with the drive and stabilizing

wheels. The

22

position of these wheel protections shall be in accordance with Figure 5.
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Dimensions in millimetres
5
— 3
) /{L /
[
A 4
hi
120}
100} 1
80
60|
s 2
35 _L
0 20 40 60 80 100 120 140,160 180 ! mmin
Either: Or:
h<35mm; [, =10 mm 7235 mm to 70 mm; [, = 2,57 x h —80 nm
h =70 mmto 120 mm; [, = 1,60 x h =13 mm
Key
1 ffame
2 fpot space
3 dround/floor
4  wheel
5 ffame edge
h  Reight from ground or floor to frame edge
[ Horizontal distance from end of frarhe to point on wheel 35 mm above ground or floor
Figure 5 — Free space for operator's feet
If, for pedestrian-controlled trucks, the driving and stabilizing wheel protection specified in 4.7.5]2 cannot be

complied with, a whieel’guard (deflector) as shown in Figure 6 shall be installed. For castors, the deflector
need only be mounted on the side on which the conditions specified in 4.7.5.2 are not met.
Dimensiong in millimetres
1
\ 2
7~ N\
m
o) s
|

Key

1  wheel
2 deflector
3 ground (floor)
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4.7.6 Protection from burning

All parts of the truck within reach of the operator in the normal operating position or when the operator is
entering or leaving the operating position shall be insulated or shielded so that the surface temperature,
generated by heat sources in the truck, of bare metal parts does not exceed 65 °C, and that of painted or
plastic parts does not exceed 83 °C. The temperature of the air at the heater outlet, where fitted, shall not
exceed 60 °C.

4.7.7 Protection against crushing, shearing and trapping

4.7.71 (;[n_u_ual

Parts that move relative to one another and that are within reach of the operator in the normal-Opergting
position sha|l be adequately guarded. If hazards still exist, they shall be identified according to 6.2)and op the
truck in accqrdance with 6.3.3.4.

Fixed guards and their mounting systems and fixed and/or removable guard systems aré-subject to regjonal
requirements, additional to the requirements of this part of ISO 3691. See ISO/TS 3691-7:2011.

4.7.7.2 Minimum distances

Parts separgted by the following minimum distances satisfy the adequate guatding requirements of 4.7.7.]:

a) places where only the operator's fingers can be trapped: min. 25({mm;
b) places where only the operator's hands or feet can be trapped: min. 50|mm;
c) places Where the operator's arms or legs can be trapped: min. 100[mm.
Moving partg that need to be in contact with, or move inclose proximity to, one another shall be guarded| Any
openings in [such guarding shall be small enough to prevent an 8 mm diameter probe from passing thrpugh
them. If such hazards still exist, they shall be identified on the truck in accordance with 6.3.3.4.

4.7.7.3 Aftachments

Crushing and shearing hazards to the"gpeérator in the normal operating position associated with attachmgnts,
except at th¢ load supporting points; shall also meet the relevant requirements of 4.7.7.1. If such hazards still
exist, they shall be identified acCoerding to 6.2 and on the attachment by a warning sign in accordance| with
6.3.3.4.

4.7.7.4 Foot protection

Trucks with|a side~facing seated or standing operator shall be so built that when travelling, the opgrator
cannot uninjentionally place his feet outside the confines of the truck; or, alternatively, the truck shgll be
equipped with-g traction cut off (e.g. dead-man switch), enabled whenever an operator's foot is not irp the
safeguardedposition.

4.7.8 Operator restraint

Sit-on counterbalanced lift trucks with a rated capacity up to and including 10 000 kg and sit-on, single
side-loading trucks shall have a restraint device, system or enclosure intended to reduce the risk of
entrapment of the operator's head and/or torso between the truck and the ground in the event of a tip-over.
Such means shall not unduly restrict the operation of the truck, e.g. the operator's access, egress, and/or
visibility. Warnings and instructions on the purpose, use and action to be taken in the event of a tip-over, so as
to reduce the risk associated with the operator's head impacting a solid surface, shall be provided on the truck
and described in the instruction handbook (see 6.2). If a restraint system with a belt is used, this system shall
be in accordance with ISO 24135-1.
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Operator restraint requirements for sit-on counterbalanced trucks are subject to regional requirements,
additional to the requirements of this part of ISO 3691, including requirements for counterbalanced lift trucks
having a centre control, sit-on, non-elevating operator and a rated capacity up to and including 10 000 kg, and
sit-on, single side-loading trucks. See ISO/TS 3691-8.

4.7.9 Additional operator positions

Additional operator position(s) shall be in accordance with 4.7.1 to 4.7.8.

4.8 Stability

4.8.1 General
In order to reduce the hazards of longitudinal and lateral tip-over in the operating conditions forgseen by the
manyfacturer, the trucks specified below shall comply with the stability requirements given in the applicable
part pf ISO 22915, without permanent deformation of the structure (see 5.2):

— pasic test criteria and requirements for all applicable truck types, ISO 22915-1;
— fpounterbalanced trucks with mast, ISO 22915-2;

— leach and straddle trucks, 1SO 22915-3;

— pallet stackers, double stackers and order-picking trucks:with operator position elevating up to and
ncluding 1 200 mm lift height, ISO 22915-4;

— pidirectional and multidirectional trucks, ISO 22915-7;
— Industrial variable-reach trucks, ISO 22915-145

— prder-picking trucks with operator position elevating above 1 200 mm, ISO 22915-21.

NOTE At the time of publication of this ‘part of ISO 3691, other parts of ISO 22915 were planned or undar preparation,
appli¢able to the following types of industrial trucks: counterbalanced trucks with mast handling freight containers of 6m
(20 ft)) length and longer; industrial yariable-reach trucks handling freight containers of 6m (20ft) length and |onger; rough-
terraih trucks with mast, rough-terrain’ variable-reach trucks; counterbalanced trucks with articulated steerinp; pedestrian-
propglled trucks; burden and personnel carriers; lateral- and front-stacking trucks with elevating operator posijtion.

The stability of trucks/ifting less than 500 mm shall be tested according to the test requirements defined for
travdlling by the appropriate International Standard for stability for a similar truck design equipped |with a mast.

Stabjlity requireménts are subject to regional requirements, additional to the requirements of| this part of
ISO B691. S€eMSO/TS 3691-7:2011.

4.8.4 CSpecific operating conditions

For specific operating conditions foreseen by the manufacturer, additional stability tests shall be carried out in
accordance with the following parts of ISO 22915, as applicable:

— trucks operating in the special condition of stacking with mast tilted forward and load elevated,
ISO 22915-8;

— trucks operating in the special condition of stacking with load laterally displaced by powered devices,
ISO 22915-10;

— trucks operating in the special condition of offset load, offset by utilization, ISO 22915-20.
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4.8.3 Levelling indicator for rough-terrain trucks

Rough-terrain trucks shall be equipped with a levelling indicator to permit the operator in the operating position
to keep the truck within the tilt limitations (for longitudinal and lateral axes) foreseen by the manufacturer.

4.9 Prote

491

4911 G

ctive devices

Overhead guard

eneral

Ride-on trug
overhead gu

Trucks with
more than 1
ISO 6055 to

4912 A
The overhe
constructed
special case

4913 P

Pedestrian-g
prevent liftin
apply ifan o
4.9.2 Loac

4921 P

Trucks fitted
fitted with a

49.22 S

Load backrg
possibility of]

The size of
dimensions.

ard complying with ISO 6055 to protect the operator from falling objects.
An elevating operator position up to and including 1 200 mm that feature a lift height of the lo

800 mm above the operator platform shall be fitted with an overhead guard complying
protect the operator from falling objects.

dditional fitting against falling small objects
nd guard specified in 4.9.1.1 shall, when handling a load @above 1800 mm lift heigh

in such a manner that it can be provided with an additional fitting making it possible in {
S to increase the protection of the operator against falling small objects.

bdestrian-controlled trucks with foldable platform
ontrolled trucks with a foldable platform as specified in 4.7.3.3 shall be provided with mea

j over 1 800 mm from the floor when the side-guards are in their protective position. This doe
verhead guard as specified in 4.9.1.1 is fitted-on the truck.

backrest extension

rovision for load backrest extension

with fork arms with a lift-height of more than 1 800 mm shall be designed so that they c4
oad backrest extensiopn.

ze of openings

st extensionsy.if provided, shall have height, width, and size openings sufficient to minimiz
the load {alling toward the mast when the mast is in a position of maximum rearward tilt.

bpenings in the load backrest extension, if provided, shall not exceed 150 mm in one of thg

ks with a maximum lift height of more than 1 800 mm above the floor shall be fitted witlw an

ad of
with

, be
hose

s to
5 not

n be

b the

two

4.9.3 Warning device

Trucks shall

be equipped with an operator-controlled audible warning device.

4.9.4 Wheels with split wheel rims for inflatable tyres

When split wheel rims are used with pneumatic tyres, the truck shall be provided with means to prevent the
user from separating the halves of the wheel before removing it from the axle. Information on the proper
means of removing the tyre from the wheel shall be provided in the instruction handbook (see 6.2).
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4.9.5 Traction battery compartment

49.5.1

Unauthorized access

-1:2011(E)

On trucks with a nominal battery voltage exceeding 120 V d.c., if a lockable cover is not present on the battery
enclosure, facilities shall be provided to enable the battery compartment to be secured so as to prevent

unauthorized access to the battery.

49.5.2 Metal cover

A metal cover for a hattery compartment or battery enclosure shall have either

a) sufficient strength and rigidity, in conjunction with an air spacing of at least 30 mm providefl between it
and the battery terminals, so that the battery terminals are not short-circuited whén,a 980 N force is
hpplied to any area 300 mm x 300 mm of the cover, or

b) an air space reduced to a minimum of 10 mm, provided covers or live parts ofcthe battery arg insulated in
such a way that disintegration and/or displacement of the insulation is prevented.

49.9.3 Non-metallic cover

For non-metallic covers of battery compartments, the following applies.

a) The cover shall have a burn rating of VO or V1 in accordaneg with IEC 60695-11-10.

b) The cover shall comply with an impact test of 136.4;)the impact being produced by dropjping a steel
5phere having a diameter of 100 mm and mass of 4,11 kg from a height of 3,3 m. If the battgry is located
Linder an overhead guard, the impact may be-reduced to 68 J, produced by dropping a pteel sphere
naving a diameter of 100 mm and mass of 4;41'kg from a height of 1,65 m. There shall be ho live parts
bxposed or impact that causes physical damage to the battery.

c) If metallic parts project into the battery€ompartment, then 4.9.5.2 applies.

4.9.94 Ventilation

The pompartment and enclosure that houses a battery shall be provided with means for ventilation that reduce

the likelihood of accumulation of explosive hydrogen-air mixture during truck operation.

Wheh openings are positioned such that gases can escape freely, these shall be located away from the

operptor's position.<Ventilation openings are usually satisfactory if they provide a cross-sectiop, in square

millimetres, equalto half the number of cells, multiplied by the rated capacity in Ampere-hours. [This level of
ventijation is not intended to cover the charging condition.

4.9.4.5 A _Resistance to electrolyte

The battery enclosure, in accordance with TSO 20898, shall be resistant o the chemical effects of the

electrolyte.

4.9.6 Battery-restraint devices

On battery-powered trucks, means shall be provided to retain the battery from moving more than 15 mm in a
horizontal direction.

In addition, on ride-on type trucks — where the displacement of the traction battery may pose a risk of injury to
the operator due to a tip-over — a battery-restraint device(s) shall restrict the battery displacement to no more
than 100 mm into the space normally occupied by the operator or from moving more than 100 mm in a lateral
direction beyond the limits of the battery compartment. A tip-over may be simulated by allowing a static truck
to fall free from its critical balance point impacting on a horizontal plane. A complete truck is not required for
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this test, but all battery compartment related parts shall be fitted. The movement of the battery shall not
interfere with the operator's egress from the truck.

The battery housing shall be constructed, located and the battery installed so as to avoid electrolyte being
spilled onto the operator in the event of tip-over and/or to avoid the accumulation of vapours in places

occupied by

the operator.

The battery cover, if any, of a compartment that is an integral part of the truck, or a separate enclosure such
as a tray and cover, shall be secured.

4.9.7 Starter battery requirements

The starter G

4.9.8 Handling of batteries

Battery-pow
removed usi
the overhea

4.10 Visib

4.10.1 Visik

Requiremen
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For visibility

Visibility req
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NOTE
ISO 3691.
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Ride-on trug
them with trg

4.11 Envir

4.11.1 Opel

attery on engine-powered trucks shall be restrained from movement.

bred trucks should be designed such that batteries with a mass in excess ofi25’kg can be ¢
ng a means which supports the weight of the battery during removal, e.g,.an.opening for slin
i guard or rollers.

lity and lighting
ility

s for all-round visibility from unladen trucks up to and_including 10 000 kg rated capacity sha
e with ISO 13564-1.

uirements are subject to regional requiréments, additional to the requirements of this pa
e ISO/TS 3691-7:2011.

sibility requirements for trucks over 10.000 kg were being developed at the time of publication of this p

ting

ks shall be so designed that it is possible, referring to the manufacturer's instructions, to ¢
vel lights, working-lights and signal lights.

pnmental ‘conditions

ator's>cab

41111

Generat

Wwith load, see 6.2.2, considering that, if direct visibility is limited by the load, aids can be used.

asily
gs in

Il be

rt of

art of

PQuip

If a cab is fitted in lieu of an overhead guard, it shall comply with 4.9.1.

4.11.1.2 Fire resistance

All material and components of the cab shall be fire-resistant, with a maximum burning speed of 250 mm/min
when the standard test piece is tested in accordance with ISO 3795.

411.1.3 Ventilation

If a totally enclosed cab is fitted, provision shall be made for efficient ventilation.
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4.11.1.4 Heater, demister and defroster

If a totally enclosed cab is fitted with a heater/demister, the air intake should be connected to a fresh air inlet;
recycling of the air is permissible. The heater shall be securely fixed. The heater shall be so designed that the
requirements of 4.7.6 can be met. A demist/defrost capability shall be provided for the windscreen and rear
window.

4.11.1.5 Wipers and washers

Windscreen wiper(s) and washer(s) shall be fitted to allow the operator a clear view of the operating area.
Wiper(s) and washer(s) for the rear window may be omitted if the truck is driven predominantly in the forward
diredtion, e.g. tow tractors. Wiper(s) and washer(s) may be omitted entirely if the truck only operates within an
enclgsed area. If glass is used in the window apertures, it shall be toughened or laminated.

4.11{1.6 Access and emergency exit

The cab shall have an access and an emergency exit complying with 1ISO 2867.(Fhe emergency exit, which
may [be a window, shall allow escape in a different direction than that of the normal exit.

411)1.7 Storage of instruction handbook

Provjsion shall be made for the storage of the instruction handbook.(see 6.2) so that it does not|obstruct the
normal operating position.

4.11{1.8 Additional operator's position

If an additional operator's position is equipped within a' cab, it shall meet the requirements of 4.11.1.1 to
4.11]1.6.

4.11)2 Noise emissions
Noisg emissions are subject to regionalreguirements. See ISO/TS 3691-7:2011.
4.11)3 Vibration

Whole-body vibrations transmitted to the operator are subject to regional requirements. See
ISO/[IS 3691-7:2011.

4.11)4 Electromagnetic compatibility (EMC)

EMQ is subjecti@regional requirements. See ISO/TS 3691-7:2011 and ISO/TS 3691-8.

4.11)5 Transport

4.11.5.1 Location for lifting and/or slinging points

When a truck can be lifted without disassembling, locations for lifting and/or slinging points shall be provided
and shall be indicated on the truck and/or in the instruction handbook (see 6.2).

When individual assemblies of the truck can be removed for normal operation and/or transport, then lifting
and/or slinging points shall be provided and these shall be indicated on the assemblies and/or in the
instruction handbook.

Slinging points for transportation of the truck shall be arranged such that there is no possibility of sudden
movement.

© 1S0 2011 — All rights reserved 29


https://standardsiso.com/api/?name=085f235977271309a9978cde92f3f2e1

ISO 3691-1

:2011(E)

4.11.5.2 Tie-down points

Tie-down points for transportation of the assembled truck shall be provided and indicated on the truck or in the

instruction h

41153 S

andbook (see 6.2).

linging of removable attachments

Locations for the slinging of a removable attachment shall be provided and shall be indicated on the
attachment (see 6.3.1.2) and/or in the instruction handbook.

Slinging points for transportation of the attachment shall be arranged such that there is no possibility of

sudden mov|

4.12 Devid

Trucks used
arranged to
use.

ement.

es for towing

for towing trailers shall be fitted with towing or coupling devices designed;, constructed
reduce hazards of connection and disconnection and to prevent accidental. disconnection d

5 Verifigation of safety requirements and/or protective measures

5.1 General

The manufacturer shall have verification that the safety requirements and/or protective measures give
Clause 4 hgve been incorporated into the design and manufactureof the truck. Either one or a combinati
the following shall be used to achieve verification:

a) by desigh, e.g. verification of drawings and documents, ‘or calculation;

b) by meaqurement, e.g. tests of travelling and lowering speed or lift and tilt leakage;

c) by visual examination, e.g. no permanent deformation after tests, verification of the marking of the tru
d) by further testing.

5.2 Structural tests

These tests
components|
where

is t
the

01

are to be performed on a sample that is representative of series production. The strug
of the truck and’its attachments shall carry static loads of 1,33 0 and 1,33 Q, for 15 min ¢

ne rated-capacity at the standard lift height and standard load centre distance in accordance
information on the capacity plate;

and
Liring

BN in
bn of

tural
bach,

with

0, is the actual capacity at maximum lift height in accordance with the information on the capacity plate.

The truck shall be on substantially level ground with the mast in the substantially vertical position and may be

anchored to

prevent tip-over.

The loads may be applied at the corresponding height by means independent of the truck. The test shall not

result in any
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5.3 Functional verification

Functional verification shall be carried out on each truck to verify that it is able to perform the tasks for which it
was designed. These tests shall be done according to the manufacturer's instructions. They shall be
performed by trained persons either operating and testing the truck according to the manufacturer's
instructions or simulating these tests by any method giving an equivalent effect and producing substantially
the same result.

Each truck shall be inspected to ensure that the travelling, braking, steering, load-handling controls and
combined functions, if any, are appropriately identified and operate correctly. The correct operation of warning
devices, safety devices and lighting, if any, shall also be checked.

6 [Information for use

6.1 | General
Each truck and removable attachment shall be supplied to the user with an instruction handbook(s), covering
operpting and regular servicing and addressing all identified hazards, printed.in‘the language(s) of the country
in which the truck is to be used, where required by national law. See also /SO 12100:2010, 6.4.5.
Therg is no need for the workshop and parts handbooks intended for{use by specialized personnel employed
by the manufacturer or his authorized representative to be suppliedwith each truck, and these cgn be printed

in the language of the country where the truck is to be used, as required by national law. In othgr cases, the
instriictions shall be in a language agreed between the truckisupplier and purchaser.

6.2 | Instruction handbook

6.2.1 Truck/attachments

The [nstruction handbook(s) shall include, as-applicable, at least the following information:
a) mame and address of the manufacturer or authorized representative;

b) designation of type, e.g. counterbalanced, side-loading truck;

c) description of the truck(amd accessories;

d) attachments supplied with the truck and their assembly precautions;

e) details of use,of a removable load backrest extension;

f) details.forthe installation of a fire extinguisher, if required by the application of the truck;

g) qdmissible wheel rims and tyres with inflation pressures for pneumatic tyres;

h) description of safety devices and warning labels.

Instructions on truck/attachments are subject to regional requirements, additional to the requirements of this
part of ISO 3691. See ISO/TS 3691-7:2011.

6.2.2 Operation of truck
The instruction handbook(s) shall include, as applicable, at least the following information:

a) intended uses of the truck and attachments, and examples of hazardous misuse;
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z)

training requirements for the operator;

function

pre-shift

of operating controls and displays;

checks before the truck is put into operation;

instructions for adjustment of the operator's seat;

instructions for operation with/without cab, with/without doors;

instructions for access and egress;

instructipns for safe handling by the operator, e.g. when changing attachments or moving fork arms;

requirenients of the ground/floor where the truck is to be used;

instructi

ns for starting, driving and stopping the truck;

instructipns for handling loads, warning about the hazards due to the action of wind forces;

instructions when operating on a gradient;

instructions for towing the truck;

instructipns for parking the truck;

warning
climatic

informat
end-con

informat
informat

informat

of risks during the use of the truck and its attachments; including crushing and shearing haza

Conditions in which the truck is designed to operate;

trolled trucks;
on about operating the truck with loads causing insufficient visibility;
on on the use of any visual aid\that may be provided,;

on and conditions for the\use of the drawbar;

instructions when operating.a-rear touch device;

informat

informat

the norn

on or instructions on action to be taken in the event of a malfunction;
on for operation of the truck by a remote control device, e.g. visibility;

nal‘operating conditions as defined by the manufacturer, i.e. those for which the truck has

designe

d and the manner in which the truck will be used;

rds;

on about the direction of turning of the truck in relation to rotation of the steering whegl for

peen

instructions on the use of the operator-restraint device, system or enclosure, and guidance on the
operator's behaviour in the event of a tip-over;

information about lighting of the working area;

aa) the procedure for movement of inoperative trucks;

bb) instructions against operating truck with guarding removed;

cc) lift height for travelling;
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dd) crushing and shearing hazards for the operator of pedestrian-controlled trucks featuring foldable platforms
and reach trucks, between parts of the environment and the truck during travelling forward;

ee) instructions to the operator of a stand-on end-control truck to step off and away from the truck in the event
of a tip-over or off-dock accident;

ff) information and instructions for using attachments, e.g. load bearing clamp.

Instructions on the operation of the truck are subject to regional requirements, additional to the requirements
of this part of ISO 3691. See ISO/TS 3691-7:2011.

6.2.3 Details for battery-powered trucks

The |nstruction handbook(s) shall include, as applicable, at least the following information:
a) gpecification of approved batteries and on-board battery chargers;

b) procedure for safe handling of batteries, including installation, removal and secure mounting on the truck;
c) Warning of risks of accumulation of hydrogen under covers;
d) battery charging procedures and instructions;

e) service mass of battery and ballast when required.

6.2.4 Details for internal-combustion-engine powered trucks

The |nstruction handbook(s) shall include at least the.foellowing information:
a) approved fuels;

b) procedure for safe handling of fuels;

c) procedure for refuelling;

d) warning of the effect of exhaust emissions in confined spaces;

e) warning of the effect of.\exhaust emissions for the operator.

6.2.8 Service and/maintenance
The |nstruction-handbook(s) shall include, as applicable, at least the following information:

a) fraining’and qualifications needed for service and maintenance staff;

fortha idantif
G T

b dafan i a Hoan At fion oA tH £ o b
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T T arnGCoOmT oo T O auits,

¢) instructions for changing tyres or wheels;

d) instructions for verification that markings, e.g. decals, are in place and legible;
e) instructions for de-energizing of stored energy components;

f) access to maintenance while working at height;

g) servicing operations for which no specific skills are required;

h) use of approved spare parts;
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i) drawings and diagrams necessary for truck service and maintenance;

j) instructions for disposing of waste material (e.g. oils and battery);

k) type and frequency of inspections and maintenance operations, with particular attention to the
replacement and durability of wear and serviceable parts, emissions, and to the user's logbook (e.g. filter,

brakes, chains, hydraulic hoses);

[) instructions for removing and reattaching guarding;

m) instructions for regular verification of seat belt related to

1) cutlor frayed straps,

2) worn or damaged hardware, including anchor points,

3) bugkle or retractor malfunction,

4) loose stitching.
6.2.6 Transportation, commissioning and storage
The instructipn handbook(s) shall include, as applicable, at least the following.information:
a) mass ar|d overall dimensions of the truck and dismantled parts for transport, commissioning and storgge;
b) procedures for transporting, including loading and unloading;
c) procedufe for truck reassembly and mounting of attachments;
d) functional tests on completion of commissioning;
e) procedufe for movement of inoperative trucks;
f) procedure for prolonged shut down and storage of trucks.

Transportatipn, commissioning and __storage are subject to regional requirements, additional to| the
requirements of this part of ISO 3691.See ISO/TS 3691-7.

6.2.7 Truck modification

6.2.7.1 Unauthorized Aruck modification is not permitted. The text of 6.2.7.3 shall be included in the
instruction hiindbook and the workshop handbook.

6.2.7.2 Except-where provided in 6.2.7.3, no modifications or alterations to a powered industrial truck,
which could|affect, for example, capacity, stability or safety requirements of the truck, shall be made without
the prior written approval of the original truck manufacturer its authorized representative_or a successor
thereof. This includes changes affecting, for example, braking, steering, visibility and the addition of
removable attachments. When the manufacturer or his successor approves a modification or alteration, the
manufacturer or successor shall also make and approve appropriate changes to the capacity plate, decals,
tags and operation and maintenance handbooks.

6.2.7.3 Only in the event that the truck manufacturer is no longer in business and there is no successor in
the interest to the business, may the user arrange for a modification or alteration to a powered industrial truck,
provided, however, that the user

a) arranges for the modification or alteration to be designed, tested and implemented by an engineer(s)
expert in industrial trucks and their safety,
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b) maintains a permanent record of the design, test(s) and implementation of the modification or alteration,

c) approves and makes appropriate changes to the capacity plate(s), decals, tags and instruction handbook,

and

d) affixes a permanent and readily visible label to the truck stating the manner in which the truck has been
modified or altered, together with the date of the modification or alteration and the name and address of
the organization that accomplished those tasks.

6.3 Marking

6.3.1 Information plates

6.3.1.1  Trucks

Trucks shall be marked legibly and indelibly (e.g. weather-proofed, profiled letters)with at least the following

detalls:

a) mame and address of the manufacturer or his authorized representative;

b) designation of series or type and compliance with the requirements of this part of ISO 3691;

c) gerial number and year of manufacture;

d) dnladen mass of the truck in working order and without removable attachments, and without battery in the
case of battery-powered trucks, but with fork armscZor integral attachments, the actual [mass being
permitted to vary from the stated mass by up to + 5% or 1 000 kg, whichever is the lower of the two;

e) actual capacity at maximum lift height with load-Centre distance; where a secondary lift is fittgd to a truck,
he capacity at maximum lift shall be determined with the secondary mast fully elevated;

f) actual capacities at other lift heights andload centre distances, if applicable;

g) actual capacity with each remavable attachment fitted at the manufacturer's authorized lift Height(s) and
oad centre(s), these actual-capacities being easily readable by the operator in the nornfal operating
bosition;

h) ¢n battery-powered trucks, the authorized maximum and minimum battery mass and the systgm voltage;

i) if fitted, the maximum supporting force on the towing point connection, in newtons;

j) if fitted, the~dfawbar pull on the towing point connection, in newtons;

k) the nominal power in kilowatts, e.g. marked on the engine or electric motor.

Marking—regtirements—are—subjectto—regionral+equiremenis—additioralto—the—requirements—ef this part of

ISO 3691. See ISO/TS 3691-7:2011 and ISO/TS 3691-8.

6.3.1.2 Removable attachments

Removable attachments shall be marked legibly and indelibly (e.g. weather-proofed, profiled letters) with at
least the following details:

a) name and address of the attachment manufacturer or his authorized representative;

b) model or type;

c) serial number and year of manufacture;
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