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Foreword

2:2016(E)

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

The

desdribed in the ISO/IEC Directives, Part 1. In particular the different approval criteria et

Any

cons

For
asse|

Barn

The
Safe

ISO
and

patent rights identified during the development of the document will'bein the Introdug
e ISO list of patent declarations received (see www.iso.org/patents);

trade name used in this document is information given for thé convenience of users a
titute an endorsement.

an explanation on the meaning of ISO specific terms*and expressions related to
ssment, as well as information about ISO’s adherence to the WTO principles in th|
iers to Trade (TBT) see the following URL: Forewa?d - Supplementary information

committee responsible for this document issISO/TC 110, Industrial trucks, Subcomn
y of powered industrial trucks.

B691 consists of the following parts, under the general title Industrial trucks — Safety r
berification:

Part 1: Self-propelled industrial trucks, other than driverless, variable-reach and burden-cq
Part 2: Self-propelled variable-reach trucks

Part 3: Additional regquirements for trucks with elevating operator position and truck
Hesigned to travel with-elevated loads

Part 4: Driverless industrial trucks and their systems
Part 5: Pedestrian-propelled trucks

Part 6: Burden and personnel carriers

iimenance are

pded for the
ce with the

e subject of
5. Details of
tion and/or

nd does not

conformity

ke Technical

nittee SC 2,

pquirements

rrier trucks

specifically

Part 7: Regional requirements for countries within the European Community [Technical Sg

ecification]

Part 8: Regional requirements for countries outside the European Community [ Technical Specification]
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Introduction

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

The machines concerned and the extent to which hazards, hazardous situations or hazardous events
are covered are indicated in the Scope of this document.

When requlrements of this type-C standard are different from those which are stated in type-A or B
standards, ] [ the
other standards for machines that have been de51gned and built accordlng to the requlrements of this
type-C standard.

The ISO 3691- series of standards covers safety requirements and their verification for industrial trjucks
as defined ip ISO 5053-1.

Structure

An importapt step forward in the work on the ISO 3691- series of standards was)the agreement to issue
a new strudture of International Standards for industrial trucks having on 6ne side basic standardjs for
all kinds of trucks (see Foreword) and on the other side independent standdrds to cover the respegtive
specific functions of industrial trucks, e.g. visibility, noise, vibration, eléctrical requirements, etc.

Assessment of hazards

The produdt needs to be designed in such a way that it is fi@for its purpose or function and can be
adjusted and maintained without putting persons at risk when used under the conditions foresegn by
the manufafturer.

In order to [properly design a product and to cover.all'specific safety requirements, the manufactiurer
will have tp identify the hazards that apply to his product and carry out a risk assessment.|The
manufacturer will then need to design and construct the product taking this assessment into accoInt.

The aim of [this procedure is to eliminate-the risk of accidents throughout the foreseeable lifetime of
the machingry, including the phases of.assembling and dismantling where risks of accidents could|also
arise from foreseeable abnormal situations.

In selecting|the most appropriaté méthods, the manufacturer will need to apply the following principles,
in the order] given here:

a) elimingte or reduceyrisks as far as possible by design (inherently safe machinery design|and
constryction);

b) take the necessary protective measures in relation to risks that cannot be eliminated by desig

=

c) inform fusers 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 to be used.

This part of 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.

vi © ISO 2016 - All rights reserved
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Legislative situation/Vienna Agreement

From the very beginning, the task of the working group was to revise ISO 3691:1980 and establish
worldwide basic standards 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 issues. For several potential problem areas compromises were needed and will
be needed in the future. Where divergent regional requirements remain, these are addressed by
ISO/TS 3691-7 and ISO/TS 3691-8.

In of H , A 3 afrdare—w rely
courjtries, worldwide, procedures will be necessary to replace the existing national,$taj
techpical regulations by the revised International Standard. In the European Communijty, [SO and the
Eurqpean Committee for Standardization (CEN) agreed on technical co-operation under|the Vienna
Agre¢ement, with the aim of replacing European Standards (EN) by International Standprds. Other
courjtries are asked to make similar agreements to ensure that their national(standards and technical
regulations are replaced by this International Standard.

Onlyf by these actions will there be the guarantee that products incaecordance with International
Standards can be shipped worldwide freely without any technical barriers.

© 1S0 2016 - All rights reserved vii
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INTERNATIONAL STANDARD ISO 3691-

2:2016(E)

Industrial trucks — Safety requirements and
verification —

Part 2:
Self-propelled variable-reach trucks

1

This
indul
ISO

norr

Itis

For {
apa
whig
give

Any
ISO

This
liste

Scope

part of ISO 3691 gives safety requirements and the means for their verification for se
strial variable-reach trucks and variable-reach container handlers/reach, stackers a
b053-1 (hereafter referred to as trucks), equipped with forks or integraldead-handling
hal industrial duties (e.g. fork arms or means, such as spreaders, for handling container

hot applicable to
Fough-terrain variable-reach trucks,
rough-terrain variable-reach trucks for handling containers,

machines designed primarily for earth-moving (e.g."loaders and dozers), even when th
hnd blades are replaced with forks,

machines from which the load can swing freely*in all directions.

he purposes of this part of ISO 3691, fork'arms and integrated attachments are consi

If-propelled
defined in
devices for

).

eir buckets

dered to be

't of the truck, whereas attachments/equipment mounted on the load carrier or on the fork arms

h are removable by the user are.not. Nevertheless, requirements for such attachmel
h by the document.

regional requirements additional to the provisions of this part of ISO 3691 are a
TS 3691-7 and ISO/TS 3691:8.

part of ISO 3691 deals with all significant hazards, hazardous situations or hazardou
d in Annex B, with.the exception of the following, relevant to the applicable machines w|

intepded and under-conditions of misuse which are reasonably foreseeable by the manufact

It do

es not establish requirements for hazards that can occur
duringseonstruction,

Wwhen using trucks on public roads,

ts are also

ldressed in

s events, as
hen used as
urer.

— when operating in potentially explosive atmospheres, or

— when lifting persons.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

SO 2328, Fork-lift trucks — Hook-on type fork arms and fork arm carriages — Mounting dimensions

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

© ISO 2016 - All rights reserved
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ISO 2867, Earth-moving machinery — Access systems

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

ISO/TS 3691-7, Industrial trucks — Safety requirements and verification — Part 7: Regional requirements
for countries within the European Community

ISO/TS 3691-8, Industrial trucks — Safety requirements and verification — Part 8: Regional requirements
for countries outside the European Community

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

space envel

ne

ISO 3795, H
burning beh

ISO 4413, H
[SO 5053-1,

[SO 5353, E
point

ISO 6055:2
ISO 6292, P

[SO 10263-2
method

ISO 10263-
method

ISO 10263-1
and air cond

[SO 12100:73

ISO 13284,
and strengt

ISO 13564-
stand-on op

ISO 15870,

ISO 15871,
arm operat

oad vehicles, and tractors and machinery for agriculture and forestry — Determinatid
aviour of interior materials

ydraulic fluid power — General rules and safety requirements for systems and their compor|
Industrial trucks — Terminology and classification — Part 1: Types of industrial trucks

irth-moving machinery, and tractors and machinery for agriculture aad forestry — Seat i

04, Industrial trucks — Overhead guards — Specification and€esting
bwered industrial trucks and tractors — Brake performauce and component strength

, Earth-moving machinery — Operator enclosure environment — Part 2: Air filter elemen

B, Earth-moving machinery — Operator enclgsure environment — Part 3: Pressurization

L, Earth-moving machinery — Operator enclosure environment — Part 4: Heating, ventilg
itioning (HVAC) test method and perféermance

010, Safety of machinery — General principles for design — Risk assessment and risk redu

Fork-lift trucks — Fork-arm) extensions and telescopic fork arms — Technical characterl}
I requirements

|, Powered industrial’trucks — Test methods for verification of visibility — Part 1: Sit-on
erator trucks andvariable-reach trucks up to and including 10 t capacity

Powered industrial trucks — Safety signs and hazard pictorials — General principles

ons

n of

ents

ndex

test

test

iting

rtion

stics

and

Industrial trucks — Specifications for indicator lights for container handling and grappler

[SO 21281,

COTISTTUCtIoN ard fayout of pedats of Self-propetted sit-dowr rider-comtrotted imaustriat truc

Rules for the construction and layout of pedals

ISO 22915-1, Industrial trucks — Verification of stability — Part 1: General

S —

ISO 22915-10, 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

ISO 22915-11, Industrial trucks — Verification of stability — Part 11: Industrial variable-reach trucks

ISO 22915-12, Industrial trucks — Verification of stability — Part 12: Industrial variable-reach trucks
handling freight containers of 6 m (20 ft) length and longer

ISO 22915-20, Industrial trucks — Verification of stability — Part 20: Additional stability test for trucks
operating in the special condition of offset load, offset by utilization

2
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[SO 24135-1, Industrial trucks — Specifications and test methods for operator restraint systems — Part 1:
Lap-type seat belts

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 5053-1 and ISO 12100, and
the following apply.

3.1
self-propelled industrial variable-reach truck
seated-ridet opet atcd, cotrterbatateedHttruekwithofreormoreartiettated=at 111S; tete "COpiC, non-

slewling, used for stacking loads and for operation on smooth, level, prepared and consolidated surfaces

3.2
actual capacity at maximum lift height with forks
maxjmum load, @7, specified by the manufacturer that the truck is capable ofylifting to itf maximum
height in normal operating conditions

Note|1 to entry: It is equal to the maximum load, with centre of gravity G (see-Figure A.1), carriefl on the fork
army(3.7) at the standard load centre distance, D, as specified in Annex A, and-with the boom (3.9) afljusted to its
maximum height. It is expressed in kilograms.

3.3
actual capacity at container position with spreader
maxjmum load, Q, with row (d) and height (h), specified by the manufacturer that the truck is capable of
lifting to its maximum height in normal operating conditions

3.4
axlelocking
mechanism designed to stop oscillation of theFear axle so as to improve truck stability

3.5
stablilizer
extepdable or pivoting mechanical supports used to improve stability of a stationary truck

3.6
lateral levelling
act qf changing the angular, relationship between the boom pivot and the ground in order tp adjust the
booin pivot to horizontakiwhen the truck is standing on a side slope

Note|1 to entry: Used toensure that the boom (3.9) operates in a vertical plane.

3.7
forklarms
devige consisting of two or more solid forks, hook-mounted or shaft-mounted, that is fitted on the
carrfjage ‘and usually spread manually

3.8
fork arm extension
device fitted over the fork arms (3.7) to increase their length

3.9

boom

pivoting support member providing radial and telescoping (if equipped) movement of the load-
engaging means

© IS0 2016 - All rights reserved 3
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3.10
spreader

device fitted to the boom (3.9), designed to connect the lifting points of freight containers, swap bodies
and semi-trailers

Note 1 to entry: It can include powered devices used to connect the lifting points of the load and an articulated

mechanism t

3.11
bucket

o facilitate engagement.

device intended for carrying bulk products such as sand, gravel or coal

3.12
overhead g
device fitte

3.13
load backr
portion of t

3.14
normal op¢
position in

uard
1 to the truck for the purpose of protecting the operator against falling objects

pst
he fork carriage serving to restrain the load when the load is tilted rearward or upward

prating position

by the manfifacturer

Note 1 to en
functions of
operating di

3.15
fork carrie
device fitte
use of a too

3.16

[ry: Additional positions may be defined by the manufacturer if it is not possible to control a

‘ection is considered as being or having a single operating position.

r
 at the end of the boom (3.9) to connectand lock interchangeable attachments withou

auxiliary mast

mast at the

end of the boom (3.9) intended for reaching greater lifting heights

Note 1 to enflry: Referred to simply as mast in this part of ISO 3691.

3.17
non-slewin
having a sl

g
wing movenient not greater than 5° on either side of the longitudinal axis of the truck

Note 1 to enfry: See Rigure 1.

which the operator is able to control all functions for driving and load handling as deflined

I the

the truck from a single position. A rotating seat or stand-up end-control truck with more thap one

[ the

Figure 1 — Slewing movement < 5° (non-slewing)

© ISO 2016 - All rights res
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3.18

rate

d capacity with fork arms

2:2016(E)

load, Q1, in kilograms, permitted by the manufacturer, that the truck type is capable of transporting
and lifting in normal operating conditions with the boom fully retracted

Note

1 to entry: For centre of gravity G.

Note 2 to entry: The rated capacity is used to compare the capacity of different manufacturers’ trucks and to
provide the break points used in technical standards and statistics. The operating limits for the truck are defined
by the actual capacity (3.2, 3.3).

3.19
rate|
load
and

mea

Note

4

4.1

4.1.
The

In adldition, the truck shall be designed accordingito the principles of ISO 12100:2010 for 1
not gignificant hazards which are not dealt with by this document.

4.1.2 Normal climatic conditions

For fruck operation, the following climatic conditions apply:

4.1.3 “Normal operating conditions

d capacity with spreader

Q1, in kilograms, permitted by the manufacturer that the truck type is capable-of t
ifting in normal operating conditions with the spreader in the position of the fir'st.cont
surement dq and lift height 6,5 m

1 to entry: For the second container, see Figure A.2.

Safety requirements and/or protective measures
General

| Overall requirements

hverage ambient temperature for continuous duty: + 25 °C;

maximum ambient temperature, short term (up to 1 h): + 40 °C;

owest ambient teniperature for trucks intended for use in normal indoor conditions: +
owest ambienttemperature for trucks intended for use in normal outdoor conditions:

hltitude:aip'to 2 000 m.

ransporting
hiner row at

truck shall comply with the safety requirements.aiid/or protective measures of this clause.

elevant but

5 °C;
- 20 °C;

Normal operating conditions are the following:

— driving (travelling and lifting) on substantially firm, smooth, level and consolidated surfaces — the

surface conditions on which the truck is designed to operate shall be specified in the
handbook (see 6.2);

instruction

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

of the truck;

travelling with the boom retracted and, if fork arms are fitted, with these tilted backwards and both

with and without a load, the load in the designated travel position.

© ISO 2016 - 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 Sharp edges

There shall be no sharp edges or angles posing a hazard in the area of the operator in the normal
operating position or in the area of access and egress during normal operation and daily checks.

NOTE

For guidance, see ISO 12508.

4.1.5 Ele

Electrical r

4.1.6 Sto

Component
hydraulic a

before rem¢val or disassembly.

4.2 Start

ctrical requirements

bquirements are subject to regional requirements. See ISO/TS 3691-7 and ISO/T§)3691-

red energy components

5 which store energy and that would cause a risk during removal or disassembly,
ccumulator or spring-applied brakes, shall be provided with a means-to release the en|

ing/moving

4.2.1 Un

Trucks shaI

without its

4.2.2 Unintended movement and inadvertent activation

Truck movg
to drift or ¢

uthorized starting

1 be provided with a device (e.g. key, code,~magnetic card) which prevents staf
use.

ment from the holding position, other'than by actuation of the controls by the operator]
eep (e.g. by leakage), shall be ayoided.

4221 P

A parking b[

Failure of th

4.2.2.2 Iy

Internal-co
being startg

rking brake
ake shall be provided cemplying with 4.3.1.

e control system of an automatically applied parking brake shall be indicated to the oper

ternal-combustion-engine powered trucks

mbustion*engine powered trucks shall be fitted with a device which prevents the en
d while the transmission is engaged.

e.g.
ergy

ting

due

ator.

gine

4223 T

avetcomntrots

Travel controls shall be so arranged that on level ground the truck will not move from rest until the
transmission has been engaged.

4.2.2.4 Powered travel movement

Powered travel movement of the truck 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.

© ISO 2016 - All rights reserved
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4.3 Brakes

4.3.1 General
Allindustrial 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 3691-8.

For pit-down rider trucks, the parking brake system shall be manually operable frem)|the normal
opetfating position or automatically applied by leaving the normal operating position.

Trudks with only non-automatically applied parking brake(s) shall have a warningto the |operator to
apply brakes before leaving the truck.

4.3.2 Failure of energy supply

Failure of the energy supply to the service brake shall not result in a total loss of brakirnjg and shall
enaljle a controlled stop.

4.4 | Manual control actuator

4.4.1 General

The |controls shall be confined within the plan view outline of the truck’s overhead guaid or falling
objeft protective structure (FOPS).

NOTE See ISO 6682 for guidance on zones of comfort and reach for operator controls.

4.4.1.1 Consistency with the truckmotions

Movement of these controls_shall be consistent with the motions of the truck being operated
whefever practicable.

4.4.1.2 Multiple operators

If additional operating positions are fitted, e.g. for more than one operator, the operation of these
contjrols shall only be possible from one operating position at a time, excepting the|emergency
discpnnect switch, which shall be operable from all positions.

4.4.1.34_Multiple operating positions

If more than one operating position 1s [1tted f0T a SINgle operator, the use of the controls for one of these
operating positions shall preclude the use of the controls of another operating position. The exception
to this is the emergency disconnect switch, which shall be operable from all positions.

4.4.2 Travel and braking controls

4.4.2.1 General
The motion of the speed operating control shall be so designed that an increase in the movement of the

control increases the travel speed. When the control is released, it shall return to the neutral position of
the control actuator.
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4.4.2.2 Pedal-operated travel and braking controls

Trucks with pedal-operated travel and braking controls shall comply with [SO 21281.

4.4.2.3 Differential locking pedal

If the truck is equipped with a pedal -operated differential lock, depressing the pedal shall lock the
differential.

If the truck is equipped with a differential lock which is engaged by other means (e.g. switch or hand
lever), the engaged and disengaged positions shall be clearly marked.

4.4.2.4 Hpnd-operated direction control lever

The movemient of a direction control lever shall correspond to the required direction of travel.

4.4.2.5 Hpnd-operated accelerator control

The control|lever shall be a hold-to-run control: on release of the control, its mevement shall retufn to
minimum speed position. Movement of the control lever to front or clockwiséshall increase speed.

4.4.2.6 Hpnd-operated transmission gear change lever

The positiofs for gear engagement shall be clearly identified.
4.4.3 Steering controls

4.4.3.1 Steering direction
The following applies.

a) For trucks with a steering-wheel controlelockwise rotation of a steering wheel shall steer the
truck t¢ the right when the truck is travelling in the forward direction.

b) On trugks with a crab-steer modei(all wheels on the truck turn in the same direction), clockjise
rotation of the steering wheel shall move the truck to the right when the truck is travelling in the
forwargl direction and to theleft'when travelling in the reverse direction.

c) Ontrudks where the steering is controlled by means of a single lever controller, moving the lever to
the right shall cause the truck to be steered to the right when the truck is travelling in the forward
directi¢n. If a reversible control unit or dual controls are fitted, moving the lever to the right shall
also stger the truek to the operator’s right when the truck is travelling in reverse with the opetator
facing in that dixection.

4.4.3.2 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

4.4.4.1 Controls
Controls shall return to neutral when released and stop load movements.

The controls for the load-handling functions shall be considered as a primary control, located within
ergonomic reach of the operator and separated from the driving controls.
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Trucks equipped with attachments which hold the load by power (e.g. paper clamp) shall feature
control(s) with a secondary action to prevent unintentional release of the load.

4.4.4.2 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.

4.4.5 Other controls

4.4.]

For
stab
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4.4.]
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5.1 Stabilizer control

F'rucks equipped with stabilizers, a forward or downward motion of the contrel sha
lizer, and a rearward or upward motion shall raise the stabilizer.

re independent or selectable controls for stabilizers are provided, the leftcontrol shall
tabilizer and the right control shall operate the right stabilizer. If selectable controls af
dle position may operate both stabilizers.

her control methods are used, they shall follow the same logic.

b.2  Sway/levelling control

‘rucks equipped with operator controlled lateral levelling, operating the control to t
e the truck to sway to the left, and operating the.control to the right shall cause the tr
e right.

ner control methods are used, they shall follow the same logic.

b.3  Axle locking

n axle locking is used, operated bya control lever, locking shall be engaged by forward o1
on of the control and disengaged by backward or upward motion of the control. If of

methods are used, they shall fellow the same logic.

4.4.¢ Marking

Grap
4.5

4.5.

hic symbols usedfor marking controls shall comply with 6.3.1.3.
Power systems and accessories

| _Exhaust system

The

I lower the

operate the
e provided,

he left shall
ick to sway

downward
her control

schanct cuctara chall bha dacignad i acoay dancaxazi th A 76 and cuch that anginag avhanc
> tH-a—=oaha-Sten—+triattengihe

L is directed

oot ot oy o te T oo o - Ot oTs IO o ttoTroorCe—yv T cxXTITrTr S

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 system.

4.5.2 Cooling system

The air flow through the cooling system shall be arranged so as to avoid discomfort to the operator.
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4.5.3 Fuel tanks

4,5.3.1 Tankisolation

If a fuel tank is within or adjacent to the engine compartment and excessively high temperatures may
occur, the tank and/or filling arrangement shall be isolated from the electrical and exhaust systems
by suitable protection, e.g. a separate enclosure or baffles. The tank location and facilities for filling
shall be such that spillage or leakage will not drain into the engine or operators compartment nor onto
unprotected electrical or exhaust system parts.

4.5.3.2 Fuelspillage

Fuel spillag
4.54 Acq

4.54.1 Ej

b shall not be possible under normal operating conditions.
ess to engine and other compartments

gine covers

An enclosedl engine compartment shall satisfy fan guarding requirements-when the manufactu

recommend
switch) wh
included in

4542 U

Where unir
shall be pro

ed routine maintenance is performed with the engine off. If a far'can start (e.g. temper3
en the engine is off, the fan shall be guarded. A safety warningsign shall be provided
the instruction handbook (see 6.2). Warnings shall comply.with 6.3.4.5.

hintentional closure

itentional closure could cause injury, access covers (i.e. traction battery or engine coy
vided with means for preventing unintentional closure. Those means shall be permang

affixed to the truck or stored in a safe place on the truck:

4.5.5 Liq

4551 C

The followi

nefied petroleum gas (LPG)-powered trucks

bntainers

g applies to the containers\of trucks powered by LPG.

rer’s
ture
and

rers)
ently

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

b) When LPG containers are\réemovable, their fastenings shall permit easy handling and checking of
the installation after the-exchange of containers.

c¢) Removable LPG containers that incorporate a pressure relief valve shall be so positioned or the
truck that the pressure relief valve opening is always in communication with the vapour spafe at
the top|of theseontainer. This may be accomplished, for example, by an indexing pin which positions
the confainer when the container is properly installed.

d) LPG containers shall be securely mounted to the truck to prevent movement. Fastening shall
withstand static loading of four times the filled container weight in any direction without
permanent visible deformation.

e) LPG containers shall be fitted on the truck such that exposure to abrasion, shock and the corrosive
action 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 plan view outline of the truck.

g) IfLPG containers are installed in a compartment, this compartment shall have permanent openings
at the bottom. The total surface area of these ventilation openings shall be at least 200 cm?,
allowing adequate ventilation to outside the truck.
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h)

j)

k)

D)

4.5.]

The

b)

ISO 3691-2:2016(E)

If an additional LPG container is carried on the truck, it shall be secured in the same manner as the
main container.

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

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

The fuel take-off on the LPG container shall be equipped with an easily and quickly accessible

g ally opmaratad ooloua Tho sacition S d ponthod oFf o neatios el ooluachall b nlnqu marked
Trarrdarry opcractCOvary O T o pPUSTOIUIT o It OT O ptTratioT UT oIrrsS v aty o Strarr otTrcgl y

bn the valve handle or on the outside of the truck near the valve.

Che fuel take-off shall be in a liquid form unless the LPG container and ergine afe specially
equipped for a direct vapour withdrawal.

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 coritainer that, when fitted inside
the compartments of trucks, shall have the discharge side.oP the relief valve piiped to the
atmosphere away from the operator and that shall comply with 4.5.5.3 d), below;

D) an 80 % fill stop valve;

B) maximum liquid level devices suitable for the LPG in use, indicating the maximpim product
level and which shall not vent to the atmosphere:

[.PG containers shall be positioned such that théy are not exposed to the damaging effects of heat
— particularly heat from the engine or the exhaust system. If it is necessary to fit a heat shield, this
chall not inhibit ventilation.

b.2  Piping
following applies to the piping used on trucks powered by LPG.

Connecting piping and all-associated parts shall be easily accessible, protected against excessive
heat radiation, damage  and wear, and shall be flexible enough to withstand vibration and
deformation in servige, as follows:

1) piping shall/beso arranged that damage or leaks are easily detectable and that|checks and
maintenance<an be carried out;

D) piping shall be installed such that it cannot be damaged by any excessive heat radiation from
hotparts of the truck;

B).“fully rigid pipes shall not be used for connecting the container to equipment on the|engine;

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

Pressure hoses operating above 1 bar 1 shall be supported at least every 500 mm. Rigid pipes shall
be supported at least every 600 mm.

Hoses, pipes and all connections operating at pressures above 1 bar shall be suitable for a working
pressure of 25 bar and shall withstand without bursting a test pressure of 75 bar. Hoses, pipes
and all connections operating below 1 bar shall withstand without bursting a test pressure of five
times the maximum working pressure.

1) 1bar=0,1 MPa=0,1 N/mm2=105N/m2.
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d) Pressure shall not exceed the working pressure rating of components in any section of pipe work
containing LPG in liquid form between two shut-off valves that are closed; a pressure relief valve,
for example, or other suitable means may be used if necessary.

e) Alumin

ium piping shall not be used.

f) 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

4.5.5.3 E
The followi

washers.

uipment

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

a) The supply of gas shall be automatically cut off when the engine stops, irrespective of wheth

not the

b) For mu

ignition system has been switched off.

[ti-fuel applications, the system shall be designed to avoid the possibility of LPG entg

any other fuel container and to shut off each fuel source before the alternative one is opened.

c) If the tfuck is equipped with two or more containers to supply fuel, they shall be connected
multi-way valve or other suitable means, so that LPG can only bedrawn from one container

time. T

he use of two or more containers at the same time shall net.be possible.

d) Pressufre-relief valves or liquid-level indicators shall be installed such that they cannot dischar
the dir¢ction of the operator or onto truck components that could be a source of ignition.

e) Ifcorrdsion of a part would interfere with its proper functioning, that part shall be provided wj

corrosi

f) All fuel

bn-resistant protective coating.

system components shall be firmly secuned to the truck.

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

h) The engine compartment shall be designed in accordance with 4.5.5.1 g), in order to avoid any
accumylation.

4.5.54 R

LPG-power
of ISO 3691

pgional requirements

bd trucks are subject to regional requirements, additional to the requirements of this
See ISO/TS 3691-8.

4.6 Systems for telescoping, lifting and tilting

4.6.1 Liftl chains

P Or

ring

ria a
at a

be in

ith a

LPG

part

The truck or mast manufacturer shall have on record a certificate from the chain manufacturer giving
the breaking load of the chains used.

When the lifting mechanism (lifting, telescoping) includes a chain or chains, the truck manufacturer
shall only use leaf or roller chains. These shall provide a minimum factor, K1, when the truck and boom
are stationary in the least favourable position:

Kq=(L.xn)/(R+w)

where

K1 is the safety factor of the lifting mechanism;

12
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Lc 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 friction in boom.

2:2016(E)

The Ki factor shall be in accordance with Table 1. The Kj factor is subject to regional requirements,
additional to the requirements of this part of ISO 3691. See ISO/TS 3691-8.

Table 1 — Kj factor

Tru

ks up to and including 10 000 kg rated capacity |K1 = 5

Tru

'ks over 10 000 kg rated capacity K1>5-0,2(Q'-10)

shall never be less than 4£

where Q' is the truck rated €apacity in topnes and Ky

For y
eque

Load

Pull

4.6.]

4.6.]

In th
mea

4.6.]
With

asd
desd

4.6.’

With

rariable-reach trucks, K1 shall be related to the maximum static lead that would exist i1
lly loaded chain when the truck and boom are stationary in theleast favourable positid

s in the chain(s) due to friction in the lifting mechanism shall be taken into account.

by diameters shall follow the chain manufacturer’s instructions
. Hydraulic lifting, telescoping and carriage tilting

2.1 Load holding

hs shall be provided to maintain the-load and truck in its position.

2.1.1 Boom lift and telescoping systems

the boom fully extended and elevated to the least favourable position, with the load for t
ptermined by the load-chart, and with the oil in the hydraulic system at operating temp
ent of the load caused-by leakage in the hydraulic system in the first 10 min shall not ex

100 mm for trueks' up to and including 10 000 kg rated capacity;

P00 mm fottrucks over 10 000 kg rated capacity.

.1.2 >Fork arm tilt systems

the fork arms and carriage in the least favourable position, and with the truck’s max

h a single or
ns.

e event of a failure in the hydraulic circuit of the load lifting, telescoping or carriage tilting systems,

hat position
erature, the
ceed:

mum rated

load, the decent of the fork arms shall not exceed 0,5° during 10 min with the oil in the hydraulic system
at operating temperature.

4.6.2.1.3 Maximum load lowering speed

The maximum permissible lowering speed shall be such that, in the event of a sudden stop of the
lowering means with the actual load within any load zone at the maximum reach for that zone, the rear
wheels of the truck may leave the ground only momentarily and shall return to the ground unassisted.

© ISO 2016 - All rights reserved
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Limitation of stroke

Any mechanism on the truck with movement requiring limits to prevent over-travel shall be provided
with means for positive stops.

NOTE H

ydraulic cylinders fulfil this requirement if designed to limit stroke and/or travel.

4.6.3 Hydraulic systems

4.6.3.1 Hydraulic circuits

In the evenk of a failure in the hydraulic circuit of the stabilizing or lateral levelling systems,qpans
shall be provided to maintain the load and truck in its position (e.g. rupture valve, check valve.etc’).
Hoses, pipig 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 presgure.
Pipes and hpses shall be so located and, if necessary, restrained, so that deterioration, sharp edges| and
other damajge-causing sources are minimized. In the event of physical damage, hoses and pipes shiould
be position¢d so that adverse effects of hose burst or pin holes are minimized,

Trucks shall comply with the requirements of ISO 4413.

4.6.3.2 Pressure controls

All hydrauljc systems shall include a device which prevents thepressure in the system from exceeding
a pre-set leyel. The device shall be so designed and fitted thatunintentional loosening or adjustment is
avoided and so that a tool or key is required to alter the presSure setting.

4.6.3.3 Failure of energy supply to hydraulic circuits

In the case pf a fault or interruption of the supply of energy, the design of the hydraulic system shall be
such that it{does not allow any uncontrolled mgtioen of equipment or attachment.

4.6.3.4 Fluid purification

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

4.6.4 Forkarms

Solid-section fork arms‘shall be manufactured and tested in accordance with ISO 2330, except with
respect to spfety factors.

The safety facternsg-are subject to regional requirements, additional to the requirements of this pafrt of
ISO 3691. S¢eldSO/TS 3691-8.

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

Means shall be provided to prevent unintentional lateral displacement of the fork arms on the fork carrier.

4.6.5 Fork-arm extensions

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

4.6.6 Fork carriers

Hook-on type fork carriers shall be in accordance with ISO 2328.
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4.6.7 Load-handling attachments

4.6.7.1 Unintentional displacement or detachment

2:2016(E)

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 positions.

4.6.7.2 Malfunction in power supply system

4.6.]

If an

4.6.]

If ar
syst

4.6.]

An
ISO
Mea
engg

e neutral position or in the event of a malfunction in the power supply system forthe af

/.3 Hydraulic system for attachment

attachment has its own separate hydraulic system, this shall comply with4.6.3.

/.4 Combined hydraulic systems

attachment has a hydraulic system that is connected tosthe’ truck hydraulic systd
bms shall be compatible and the combined systems shall comply with 4.6.3.

7.5 Attachment for lifting containers

nittachment for lifting containers shall be equipped with indicator lights in accor
15871. The attachment shall have a device(s),to prevent unintentional dropping of

ged and locked. If multiple containers are-lifted at the same time, the same requireme

for alll containers. Travel speed shall be restrieted to a maximum of 10 km/h if the container i

to th

4.6.]

If a
cont
for 9
the

If atf
then

4.7

e attachment in a manner that will prevent unintentional drop (e.g. lifting with grapple

7.6 Attachment operating instructions

removable attachment requires specific operating and maintenance instructions t
pined in the truck’s instruction handbook (see 6.2), then provisions shall be made on the
torage of the operating and maintenance instructions. The storage provisions shall 1
perator’s normal operation of the attachment when on the truck.

achment opepating instructions can be provided in the form of an operation label on the
a storage location for a manual is not needed.

Operator positions

oad they are

rontrols are
tachment.

m, the two

dance with
h container.

s shall be provided to prevent lifting of thié container unless all interface mechanisms are fully

ts are valid
s not locked
arms).

hat are not
attachment
ot obstruct

httachment,

4.7.]

Dimensions

The operator’s seat shall be so located that the operator has sufficient room while operating the truck
so as to remain within the plan view outline of the truck. The dimensions shall be of suitable and
ergonomic shape to accommodate at least a 5th percentile to a 95th percentile of the population and
as shown in ISO 3411:2007, Figures 1 to 3, within the plan view outline of the operator’s compartment.

4.7.2 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) If the seat has a facility allowing forward and backward adjustment this shall be at least 70mm in
total and possible without the use of tools.
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b) 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.

c) Rotating seats shall be provided with a mechanism, e.g. a spring to latch type, to lock the seat in
position.

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 4.7.3.

e) Therequirements of a) to d), above, also apply to additional operator’s seats.

The specifi¢ation and marking of the operator’s seat is subject to regional requirements, additionpgl to
the requirements of this part of ISO 3691. See ISO/TS 3691-7.

4.7.3 Operator restraint

Trucks shall have a restraint device, system or enclosure intended to reduce the,¥isk of entrapment
of the operator’s head and/or torso between the truck and the ground in the event of a tip-over. fuch
means shall not unduly restrict the operation of the truck, e.g. the operatof’s-access, egress and/or
visibility. Warnings and instructions on the purpose, use and action to be¢taken in the event of { tip-
over, so as fo reduce the risk associated with the operator’s head impacting a solid surface, shafll be
provided or 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.

&

If additional operating or passenger positions are fitted, they shall comply with all the requirements gf

Regional refjuirements for restraint devices are given in ISO/TS 3691-8:2012.
4.7.4 Operator access and egress

4.7.4.1 Gpneral

Trucks shal] 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, gtc.) shall be provided ahove’a step height of 350 mm to give three-point contact at all hejghts
(i.e. one hand and two feet or two,hands and one foot). Step width, instep clearance and toe clearpnce
shall comply with ISO 2867.

4.7.4.2 Steps

Steps shall fhave slip-nesistant surfaces or covering (e.g. expanded metal, abrasive coating). The [first
step shall bg not niore than 400 mm from the ground and succeeding steps shall be 250 mm to 350 mm,
preferably 3t equal intervals.

4.7.4.3 Compartment floors

The compartment floor frequented by the operator, steps and walkways shall be free of obstacles and
shall have a slip-resistant surface, e.g. ribbed mats, abrasive coating, expanded metal.

4.7.4.4 Walkways

Walkways more than 1 200 mm from the ground shall have guard rails of 1 000 mm to 1 100 mm high.
The guard rails shall be capable of withstanding, without permanent deformation, a force of 900 N
applied in a horizontal direction from the inside to the outside.
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4.7.5 Protection from road wheels and objects thrown up by the wheels

The operator in the normal operating position shall be protected against contact with the truck wheels
and against objects thrown up by the wheels (mud, gravel, debris etc.). The protective device for the
steered wheels need only cover the wheels when in a straight line position.

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 pginted or plastic parts does not exceed 83 °C. The temperature of the air at the heateropitlet, where
fitted, shall not exceed 60 °C.

4.7.7 Protection against crushing, shearing and trapping

4.7.7.1 General

Parts that move relative to one another and that are within reach of the 6perator in the normal operating
position shall be adequately guarded. If hazards still exist, they shalkbe identified according to 6.2 and
on the truck in accordance with 6.3.4.5.

Fixefl guards and their mounting systems and fixed and/ox removable guard systems arg subject to
regipnal requirements, additional to the requirements of this part of ISO 3691. See ISO/TS 3691-7.

4.7.7.2 Minimum distances

Parts separated by the following minimum distances satisfy the adequate guarding requfirements of
4.7.711:

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.

Movjng parts that need to bé.in contact with, or move in close proximity to, one another shall pe guarded.
Any jopenings in such gudrding shall be small enough to prevent an 8 mm diameter probe fijom passing
through them. If such hazards still exist, they shall be identified on the truck in accordance yith 6.3.4.5.

4.7.7.3 Attachiments

Crughing and.shearing hazards to the operator in the normal operating position assofiated with
attagthments, except at the load supporting points, shall also meet the relevant requiremenits of 4.7.7.2.

If suph-hazards still exist, they shall be identified according to 6.3 and on the attachment infaccordance
with 63485

4.8 Stability

4.8.1 General

In order to reduce the hazards of longitudinal and lateral tip-over in the normal operating conditions
foreseen by the manufacturer, the variable-reach trucks specified below shall comply with the
requirements given in the applicable part of ISO 22915 without permanent deformation of the structure:

— self-propelled variable-reach industrial trucks, ISO 22915-11;

— self-propelled variable-reach trucks handling containers, ISO 22915-12.
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4.8.2 Specific operating conditions

Trucks which provide or allow for offset loads shall be subject to the following additional stability tests,
as appropriate:

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

— Trucks operating in the special condition of offset load, offset by utilization in accordance with
SO 22915-20.

4.8.3 Longitudinal stabilify determination

Means shall] be provided on the truck to enable the operator to determine whether the machjne and its
load is within the maximum limits of longitudinal stability, in accordance with longitudinal stability
tests given |n the appropriate International Standard specified in 4.8.1.

The procedure for determining the mass of an undefined load shall be described’in the operaftor’s
handbook ($ee 6.2).

Longitudingl stability is subject to regional requirements, additional to the reqdirements of this part of
ISO 3691. Sg¢e ISO/TS 3691-7.

4.9 Proteéctive devices

4.9.1 Ovérhead guard

An overheafl guard complying with ISO 6055 shall be fitted on the truck.

When handling a load above 1 800 mm lift height, this'guard shall be constructed such that it cal? be
provided wjth an additional fitting making it possible in special cases to increase the protection of the
operator agpinst small falling objects.

Trucks with an operating position not protected by the boom, (e.g. where the boom is adjacent t¢ the
side of the ¢abin and the load can be over the top of the operator’s position and / or there is a rigk of
falling obje(ts) shall meet the requirements of ISO 6055:2004, Clause 4.

If the trucld is intended only for-handling freight containers with a spreader that does not allow the
container oyer the operator stdation, a FOPS is not required.

NOTE Ifithe boom is located above the operator’s compartment, this is considered as being protected bfy the
boom.

4.9.2 Lodd backrest extension

4.9.2.1 Provision for load backrest extension

Trucks fitted with fork arms with a lift height of more than 1 800 mm shall be designed so that they can
be fitted with a load backrest extension.

4.9.2.2 Size of openings

Load backrest extensions, if provided, shall have height, width, and size openings sufficient to
minimize the possibility of the load falling toward the mast when the mast is in a position of maximum
rearward tilt.

The size of openings in the load backrest extension, if provided, shall not exceed 150 mm in one of the
two dimensions.
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4.9.3 Roll-over protective structures

Trucks with an operating position not protected by the boom, (e.g. where the boom is adjacent to the
side of the cabin and the load can be over the top of the operator’s position and / or there is a risk of roll
over) shall meet the requirements of ISO 6055:2004, Clause 4.

If the truck is intended only for handling freight containers with a spreader a ROPs is not required.

4.9.4 Warning device

Trucks shall be equipped with an operator-controlled audible warning device.

4.9.5 Starter battery requirements
The ktarter battery on engine-powered trucks shall be restrained from movement:

It shill be possible to disconnect batteries quickly, e.g. by a quick coupling or an-a€eessible isolator switch.

Symbpol 2063 of ISO 7000 may be used for identification.
4.1( Visibility and lighting

4.10.1 Visibility

Requiirements for all-round visibility from unladen trucksup to and including 10 000 kg rated capacity
shal] be in accordance with ISO 13564-1.

For visibility with load, see 6.2.2, considering that)if direct visibility is limited by the load, additional
visihility means can be used.

NOTE Visibility requirements for trucks<above 10 000kg capacity and container handling trucks are
unddr development.

Visibility is subject to regional requitement to this part of ISO 3691. See ISO/TS 3691-7.

4.10.2 Lighting
Trudks shall be installed with working and signal lights.

Trudks shall be so desjgned that it is possible, referring to the manufacturer’s instructiofs, to equip
thenp with additiona) lighting.

NOTE SeedS0 12509 for guidance.

4.11 Operator’s cab

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

The enclosed cab shall be equipped with a fixed inner lighting system. It shall be able to function even
if the engine is switched off, to make it possible to illuminate the operator’s station and to read the
operator’s manual in darkness.

4.11.2 Doors and windows

If no cab is fitted or the cab is not glazed, a guard or screen shall be fitted to prevent risk of entrapment
of the operator between the boom and structure of the truck.

If glass is used, it shall be toughened or laminated.
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Doors, windows and flaps shall be securely held in their functional positions; measures shall be taken
for preventing inadvertent opening. Doors shall be retained in their intended operating position(s) by

a positive engagement device. The locking device of the open door for the primary opening sha
releasable from the operator’s station.

1l be

[t shall not be possible to open the boom side window where there is a risk of the operator being trapped

or crushed by the descending boom adjacent to the cabin.

Where the boom is adjacent to the side of the cabin, means shall be provided to ensure that, in the
event of a missing or broken boom-side window, the driver is not at risk of being trapped between the

descending boom and the controls These means shall exclude the drlver from the area under the b
or prevent {OmntiT [ g
by other safety dev1ces in addltlon to thelr orlglnally 1ntended purposes (e.g. operator presence de
control-enapling device). If such protection relies solely upon the glass of the boom-side window,
the glass shiall be of the safety laminated type. The laminated glass shall be made of a minimm of
layers of glgss with an interlayer of plastic material. (see for example ECE R43.)

4.11.3 Fire¢ resistance

All material and components of the cab shall be fire-resistant, with a maXimum burning spee
250 mm/mjn when the standard test piece is tested in accordance with ISQ-3795.

4.11.4 Ventilation

If a totally gnclosed cab is fitted, provision shall be made for efficient ventilation.

4.11.5 Heating, air conditioning and ventilation system

If a totally gnclosed cab is fitted with a heater/demistery.the air intake should be connected to a fres
inlet; recycling of the air is permissible.

If air conditfioning is fitted it shall comply with {SO 10263-4.
If a heating|system is fitted it shall either
a) comply|with ISO 10263-4, or

b) have the capability of increasing the temperature of the air inside the enclosed cab and mair

oom
ided
vice,

then
two

d of

h air

tain

a temp¢rature of 18 °C at@jnimum ambient temperature the truck is intended for. The minignum

capacitly of the heating System shall have a AT of 25 °C within 30 min.

The test shdll be run starting with the engine at working temperature as specified by the manufact
Measurement of the sysStem capacity shall be made at three points. The three points shall be locateq
vertical plahe through the SIP and parallel to the longitudinal axis of the truck as follows (see Figur

1) at660mmabove the SIP and 20 mm in front of it;

lirer.
ina
e 2):

2) atthe SIP as defined in ISO 5353;

3) 100 mm above floor plate and 600 mm in front of SIP.
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NOT

20 mm

y )
660 mm
y

SIPe
&
100 mmf
600 mm

Figure 2 — Location of measuring points

4]

) Alternatively, the heating capacity can bédetermined by calculation.

4.11.6 Air filters

The

NOT

filter shall be tested according te.JSO 10263-2.

) Filter element selectionidepends on the intended operating environmental conditions.

4.11.7 Demisting and defrosting

Trud
for e

NOT

ks shall be provided with facilities to demist and defrost the front, the boom-side and re
xample by means of a heating system or a particular defrosting device.

) A testing method of windscreen defrosting system is described in ISO 10263-5.

4.11.8 Pressurization system

hr windows,

Whereamernctosed—cab—tsprovided—withapressurizatiomrsysten,—it—shattbe—tested—=
[SO 10263-3 and shall provide an interior relative pressure of at least 50 Pa or 20 Pa minimum, if a

pres

sure indicator is provided.

4.11.9 Wipers and washers

cording to

Wiper(s) shall clear a sufficient area to allow the operator to view the attachment or load through the
entire lift zone.

The front and rear window(s) shall be fitted with motorised windscreen wiper(s) and washer(s).

Wiper(s) and washer(s) shall be provided for the roof window if it is necessary for the operator to view

obst

acles, the attachment or the load through the roof window.
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The tank of

4.11.10Acc

the window washer(s) shall be easily accessible.

ess and an emergency exit

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

4.11.11Storage of instruction handbook

Provision shall be made for the storage of the instruction handbook (see 6.2) that does not obstruct the

normal ope

ating nosition
o1

4.11.12Additional operator’s position

If an additic
4.12 Prov

4.12.1 If th
without dis
truck and id

4.12.2 If tH
after partia
be indicated

4.12.3 If the manufacturer specifies in the instructionh handbook (see 6.2) that the truck ma

transported
components

4.12.4 Tie
secured for

4125 Ifa
for lifting oy

nal operator’s position is equipped within a cab, it shall meet the requirements.of 4.7
jsions for transportation of the truck and removable attachmeénts

e manufacturer specifies in the instruction handbook (see 6.2) that a truck may be |
hssembling, locations for slinging points shall be provided. These shall be indicated of]
entified in the handbook.

e manufacturer specifies in the instruction handbook:(see 6.2) that the truck may be |
disassembly, lifting points shall be provided to enable’lifting of truck elements. These
on the truck and identified in the handbook.

partially disassembled, tie down points shall be provided to enable transportation of the f]
. These shall be indicated on the disassémbled components and identified in the handboq

down points (hooks, rings, ears, etc:) shall be provided on the truck to enable the truck {
fransportation purposes. These shall be indicated on the truck and identified in the handh

Femovable attachment is allowed to be lifted by other than its quick fixing device, the p
slinging shall be identified.

4.12.6 Secuiring points shall be provided on removable attachments to enable securing for transportz
purposes. These shall beJidentified on the attachment.

NOTE

4.13 Envifonmental requirements

Nptional regulations apply for transportation.

ifted
1 the

ifted
shall

y be
ruck
k.

o be
ook.

bints

ition

4.13.1 Noi

se emissions

Noise emissions are subject to regional requirements. See ISO/TS 3691-7.

4.13.2 Vib

ration

Whole-body vibrations transmitted to the operator are subject to regional requirements. See
ISO/TS 3691-7.
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4.13.3 Electromagnetic compatibility (EMC)
EMC is subject to regional requirements. See [SO/TS 3691-7.

NOTE Requirements for EMC are under development.

4.14 Devices for towing

Trucks used for towing trailers shall be fitted with towing or coupling devices designed, constructed
and arranged to reduce hazards of connection and disconnection and to prevent accidental
disconnection during use.

If a pin is part of the towing device, it shall be securely attached to the device. The securinlg device for
the pin (if needed) shall not be detachable.

NOTE Design requirements for towing devices are given in ISO 6489.

5 Verification of safety requirements and/or protective measures

5.1 | General

The [ manufacturer shall verify that the safety requirements:and/or protective meagures given
in Clause 4 have been incorporated into the design and mantfacture of the truck. Either one or a
compination of the following shall be used to achieve verification:

a) py design, e.g. verification of drawings and documeénts, or calculation;
b) py measurement, e.g. tests of travelling and lewering speed or lift and tilt leakage;

c) by visual examination, e.g. no permanent deformation after tests, verification of the marking of the
fruck;

d) py further testing.
5.2 | Structural verification

5.2.1 Testloads

The fest loads are

01, the ratedicapacity of the truck,

)2, the actual capacity at maximum lift height with forks or spreader, and

03,/the actual capacity at maximum reach.

See Figures A.T and AZ.

Two different Q7 and Q3 values may be specified: one with the truck on tyres; the other with the truck
on stabilizing devices.

5.2.2 Static test

5.2.2.1 Purpose

The purpose of this test is to demonstrate the overall structural integrity of the loaded truck in
static conditions.

It shall be applied to each representative type of truck.
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5.2.2.2 Test procedure

CAUTION — For this test, it is recommended that the truck be secured to the ground to avoid the
risk of overturning.

Trucks shall be type-tested on firm, level ground at 125 % of @1, Q2 and @3 at the corresponding positions.

5.2.2.3 Acceptance criteria

The truck shall be considered as complying with this test if the test load is safely supported for 10 min
without permanent deformation or component failure.

5.2.3 Dylamic test

5.2.3.1 Ppurpose

The purposk of this test is to demonstrate the overall structural integrity of the loadédytruck in dynamic
conditions. [t shall be applied to each representative type of truck.

5.2.3.2 Test procedure

Trucks shall be tested at 100 % of each of the three capacities, Q1, Qz-ahd @3, in a complete operating
cycle, at the maximum engine speed specified by the manufactdrer, and from a stationary, fully
retracted and lowered boom position to each of the positions specified below, and back again.

See Figures|A.1 and A.2.

At the maximum engine speed specified by the manufactuter

a) bring Qn to the fully retracted and maximum lifted position,

b) bring Qp to the fully retracted maximum liftéd position and then to maximum height, and
c) bring @ to maximum reach.

CAUTION + In order to perform this‘test safely, it is recommended that the truck be secured
to the groynd.

5.2.3.3 Agceptance criteria

The truck shall be considered as complying with this test if the test is completed without permanent
deformatiof or component failure.

5.3 Functional verification

Functional yerification shall be carried out on each truck to verify that it is able to perform the tpsks
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.
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6 Information for use

6.1 General

Each truck and removable attachment shall be supplied to the user with an instruction handbook(s),
covering operating 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.

There is no need for maintenance instructions intended for use by specialized personnel employed by
the manufacturer or his authorized representative to he supplied with each truck

6.2 | Instruction handbook

6.2.1 Truck/attachments
The [nstruction handbook(s) shall include, as applicable, at least the followinginformation:
a) phame and address of the manufacturer or authorized representative;

b) Hesignation of series or type, e.g. container-stacking variable-réach truck, industrial variable-reach
fruck;

c) Hescription of the truck;

d) pttachments supplied with the truck and their assembly precautions;
e) (etails of use of a removable load backrest extension;

f) Hetails for the installation of a fire extinguisher, if required by the application of the tryck;
g) hdmissible wheel rims and tyres with inflation pressures for pneumatic tyres;

h) Hescription of safety devices and warning labels.

6.2.2 Operation of truck

The jnstruction handbook{s) Shall include, as applicable, at least the following information:
a) Intended uses ofthetruck and attachments and examples of hazardous misuse;

b) [raining requirements for the operator;

c) function‘of operating controls and displays;

d) pre<shift checks before the truck is put into operation;

e) MIStructions foragjustmerntof the operator S Seat;

f) instructions for operation with/without cab, with/without doors;
g) instructions for access and egress;

h) instructions for safe handling by the operator, e.g. when changing attachments or moving fork arms;
i) requirements of the ground/floor where the truck is to be used;

j) instructions for starting, driving and stopping the truck;

k) instructions for handling loads, warning about the hazards due to the action of wind forces;

1) instructions when operating on a gradient;
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m)

n)

0)

p)

q)

r) inform

s) inform

t) inform

u) inform

v) the norj
been d¢

w) instruc
operatq

x) inform

y) thepro

z) instruc

aa) lift heig

bb) inform
i.e. side

6.2.3 Det

The instruc

a)
b)

‘)
d)

instructions for towing the truck;

instructions for parking the truck;

warning of risks during the use of the truck and its attachments, including crushing and
shearing hazards;

climatic conditions in which the truck is designed to operate;

information about the direction of turning of the truck in relation to rotation of the steering wheel
for end-controlled trucks;

specifig

proced
on the

warning of risks'of accumulation of hydrogen gas under covers;

battery

htion about operating the truck with loads causing insufficient visibility;
ition on the use of any visual aid that may be provided;
hition and conditions for the use of the drawbar;

htion or instructions on action to be taken in the event of a malfunction;

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

r’s behaviour in the event of a tip-over;

htion about lighting of the working area;

cedure for movement of inoperative trucks;

tions against operating the truck with guarding removed;

ht for travelling;

shift;

ails for battery powered-trucks
tion handbook(s) shall include, as applicable, at least the following information:
ation of approved-batteries and on-board battery chargers;

ire for safeshandling of batteries, including installation, removal and secure mour
rruck;

charging procedures and instructions.

mal operating conditions as defined by the manufacturer, i.e. those for which the truck

6.2.4 Details for internal-combustion-engine powered trucks

The instruction handbook(s) shall include at least the following information:

a)
b)
<)
d)
e)

26

approved fuels;

approved additive(s);

procedure for safe handling of fuels and additive(s);

procedure for refilling additive(s) and refuelling;

warnin

g of the effect of exhaust emissions in confined spaces;

has

tions on the use of the operator-restraint device, system orénclosure, and guidance on the

ntion regarding attachment or spreadér movements and the effects on the trucks stabjility,

ting
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f) warning of the effect of exhaust emissions for the operator.

6.2.5 Service and maintenance

The instruction handbook(s) shall include, as applicable, at least the following information:
a) training and qualifications needed for service and maintenance staff;

b) safe procedure for the identification, detection and correction of faults;

c) instructions for changing tyres or wheels;

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

f) warning of particular hazards and the correct procedure to be followed during maintfenance, e.g.
Fhose associated with wheel hubs;

g) hccess to maintenance while working at height;

h) pervicing operations for which no specific skills are required;

i) pse of approved spare parts;

j)  Hdrawings and diagrams necessary for truck service and maintenance;
k) Instructions for disposing of waste material (e.g. oils and battery);

1) Eype and frequency of inspections and maintenance operations, with particular atteption to the
replacement and durability of wear and serviceable parts, emissions, and to the user’s Ipgbook (e.g.
Filter, brakes, chains, hydraulic hoses);

m) [nstructions for removing and reattaching guarding;

6.2.6 Transportation, commissioning and storage
The nstruction handbook(s) shall include, as applicable, at least the following information:

a) mass and overall dimensions of the truck and dismantled parts for transport, commissioning and
storage;

b) procedures for transporting, including loading and unloading;
c) procedure for truck reassembly and mounting of attachments;

d) functienal tests on completion of commissioning;

e) rocedure for retrieval of defective trucks;

f) procedure for prolonged shut down and storage of trucks.
6.2.7 Truck modification

6.2.7.1 Unauthorized truck modification is not permitted. The text of 6.2.7.3 shall be included in the
instruction handbook and the maintenance instructions.

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
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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 shall

a)

b)

c)

d)

arrange for the modification or alteration to be designed, tested and implemented by an engineer(s)
expert in industrial trucks and their safety,

maintain a permanent record of the design, test(s) and implementation of the modification or
alteratijon,

approv

e and make appropriate changes to the capacity plate(s), decals, tags and gnstrug

handbdok, and

affix a
been m

bermanent and readily visible label to the truck stating the manner in which the truck
pdified or altered, together with the date of the modification or alteration-and the namsg

address of the organization that accomplished those tasks.

6.3 Marking

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

Information plates

rucks

btails, on one or more labels:

hd address of the manufacturer or his authorized representative;

designdtion of series or type and complian€e with requirements of this part of ISO 3691;

serial number and year of manufacture;

actual ¢apacity at maximum lift height with load centre distance;

actual ¢apacities at other lift heights and load centre distances if applicable;

capacity with each removable attachment fitted at the manufacturer’s authorized
5) and load centre(s), these actual capacities being easily readable by the operator iy
operating position;

fery-pewered trucks, the authorized maximum and minimum battery mass and|
voltage;

Dot of the oricinall ooed f , ]

unladen mass of the truck fully equipped and serviced, without the operator

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

6.3.1

6311 T

following d

a) namea

b)

c)

d)

e)

f) actual
height(
normal

g) on bat
system

h) identifi

i)

j)

k)

if fitted, the drawbar pull on the towing point connection, in newtons;

tion

has
and

the

lift
the

the

Marking requirements are subject to regional requirements, additional to the requirements of this part
of ISO 3691. See ISO/TS 3691-7 and ISO/TS 3691-8.
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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)
b)

f)

g)

h)

j)

k)

6.3.]

Cont
indi

name and address of the attachment manufacturer or his authorized representative;
model or type;

serial number and year of manufacture;

mass of attachment; for attachments having interchangeable components (e.g. carriages that

chall be given;

vertical member of the fork,

fork), the maximum capacity of the attachment with permissible interchangeable
chall be specified;

pressure recommended by the attachment manufactuter;

oad centre, if applicable;

ost load centre distance;

the instruction

‘The capacity of the truck and attachment combination shall be complied with.”;

the instruction (or equivalent)

.3 Marking of controls

rols shall be legibly and indelibly marked (e.g. weather proof, profiled letters) with grap

affi

[SO B287, forexisting symbols.

6.3.

Load chart

hccept different types of fork), the mass of the attachment without the interchangeable gomponents

Histance of the centre of gravity of the attachment from its mounting facecon.'the tfuck, where
Lhis mounting shall be, for forked attachments, that portion of the attachmerit’in contgct with the

capacity of the attachment where, for those attachments where the¢ capacity can vary depending
ipon the capacity of interchangeable components (e.g. carriage’s“that accept differgnt types of

omponents

n the case of hydraulically or pneumatically operatéd attachments, the maximum operating

‘The capacity of the truck'and attachment combination may be less than the capacity shown
pn attachment. Refer to load chart for the truck, attachment, and/or fork combindtion used.”

hic symbols

ating the function(s) except where these are obvious, e.g. accelerator pedal. Each symfbol shall be
ed on or(ih'close proximity to the control to which it applies. Control symbols shall domply with

6.3.2.1 Trucks with forks

Every truck shall have a legible and durable load chart affixed in a prominent position, easily readable
by the operator in the normal operating position, providing information on the actual capacities of the
truck (see Figure 3 for an example). The load chart shall provide information on

a) the type of attachment to which it applies,

b) applicable load centre distances, and

c) actual capacities at lift heights and reaches.

The load chart may be combined with the nameplate.
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For trucks equipped with stabilizers, load charts shall be provided showing capacities when the
stabilizers are deployed, and when they are not deployed.

6.3.22 T
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Figure 3 — Load chart for trucks with forks

Fucks with load-carrying attachments

manufacturer has authorized their'use, trucks with attachments — whether fitted tg

fork arms or to a fork carrier — shall be fitted with an appropriate load chart. The load chart sha

legible and
operating p

a) thetyp
b) applica
c) actualg
d) applica
The load ch

durable, and affixed in a preminent position, easily readable by the operator in the no
psition. The load chart shall provide information on

e of attachment to which it applies,

ble load centre. distances,

apacities at lift heights and reaches, and
ble limitations on the attachments use.

hrt may be combined with the name-plate.

the
1l be
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For trucks equipped with stabilizers, load charts shall be provided showing capacities when the
stabilizers are deployed, and when they are not deployed.

Load charts with and without stabilizers may be combined.

6.3.2.3 Trucks with non-load carrying attachments

For non-load carrying attachments, i.e. breakers and brooms, which normally operate near the ground,
and which comply with the stability criteria in 4.8.1, a load chart need not be installed on the truck. If
necessary, specific operating instructions for the limits on the attachment’s position, i.e. lift height or

reach, shall

30

be provided in the attachment manual or by other means.

© ISO 2016 - All rights reserved


https://standardsiso.com/api/?name=782c5b704f896555e2f0537e397a58ab

ISO 3691-2:2016(E)

6.3.2.4 Trucks for container handling

Every truck shall have a legible and durable load chart affixed in a prominent position, easily readable
by the operator in the normal operating position, providing information on the actual capacities of the
truck (see Figure 4 for an example). The load chart shall provide information on

a) the type of spreader to which it applies,
b) applicable load centre distances for each container row, and

c) actual capacity at container position with spreader.

The Joad chart may be combined with the nameplate.
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Figure 4 — Load chart for container handling

6.3.3 C~Information plate for trucks operating in special conditions

If a truck is designed to operate in special conditions, it shall be marked legibly and indelibly (e.g.
weather-proofed, profiled letters) with the designation of the special conditions of use, including the
capacity if different from the actual capacities.

6.3.4 Other information

6.3.4.1 Marking for lifting and tie-down of trucks

Locations for tie-down, and — if provided — lifting (e.g. slinging), shall be clearly indicated on the
truck. Symbols for lifting and tie down shall comply with ISO 3287.
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6.3.4.2 Pneumatic tyre inflation pressure

The specified inflation pressures shall be clearly indicated on the truck, and the symbol shall comply
with ISO 3287.

6.3.4.3 Filling points

Filling points for fuel, additives, oils and hydraulic fluids shall be clearly indicated on the truck, and
symbols shall comply with ISO 3287.

6.3.4.4 St

ored energy devices

A warningJ
the compo

6.3.4.5 Warnings

ent and noted in the service manual.(see 4.1.6.)

abel and the method for removing the stored energy from such devices shall be affix¢d to

Symbols giying warnings of remaining hazards shall be affixed to the truck and.attachments on pr in

close proximity to the hazard concerned. Warnings shall conform to ISO 15870,

6.3.5 Lan

If any of the

guages

information in 6.3.1 to 6.3.3 is in words, it shall be writtén'in the language(s) of the country

in which th¢ truck is to be used in accordance with national law. Insother cases, the instructions shgll be

in a language agreed between the truck supplier and purchaser.

6.3.6 Operator restraint

Information

or symbols giving instructions for the use-of the operator restraint system or enclosure ghall

be easily readable by the operator in the normal opérating position. Symbols shall conform to ISO 3287.
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