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Foreword

This document (EN 16029:2012) has been prepared by Technical Committee CEN/TC 354 “Ride-on,
motorized vehicles intended for the transportation of persons and goods and not intended for use on public
roads - Safety requirements”, the secretariat of which is held by AFNOR.

This European Standard shall be given the status of a national standard, either by publication of an identical
text or by endorsement, at the latest by December 2012, and conflicting national standards shall be withdrawn
at the latest by December 2012.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights other than those identified above. CEN [and/or] CENELEC shall not be held responsible for identifying
any or all such patent rights.

This document has been prepared under a mandate given to CEN by the European Commission and the
European Free Trade Association, and supports essential requirements of EU Directive(s).

For relationship with EU Directive(s), see informative Annex ZA, which is an integral part of this document.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech
Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, ltaly, Latvia,
Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain,
Sweden, Switzerland, Turkey and the United Kingdom.

Documents
Document Sharint_:g-iub

Full document details: BS EN 16029:2012


http://www.avadocuments.com/doc/bs-en-16029-2012
http://www.avadocuments.com/doc/bs-en-16029-2012

BS EN 16029:2012
EN 16029:2012 (E)

Introduction

This European Standard has been prepared to be a harmonised standard to provide a means of conforming to
the essential safety requirements of the Machinery Directive and associated EFTA regulations.

This standard covers single-track two-wheel motor vehicles not intended to be used on public roads. These
vehicles are ridden by both adults and children.

Vehicles within the scope of this standard and intended to be used by children are specifically designed and
manufactured for young users. Specific requirements are given in this standard for these vehicles.

This standard defines specific requirements for the marking of small vehicles intended for use only by adults
which, because of their size, can be ridden by children.

The importance of providing vehicles which are safe when used by children is recognised. The safety of
children is dependent on the design of the vehicle and the information provided with it. However, no matter
how good the design and information is, safe use will always be reliant on suitable training, experience,
maturity of the rider, assessment of ability and supervision by carers, especially for novice riders.

To reflect the importance of child safety, further research will be started immediately after publication of the
standard to enable the standard to be revised as soon as additional design measures and guidance have
been established.

The structure of safety standards in the field of machinery is as follows:

a) Type-A standards (basis standards) give basic concepts, principles for design, and general aspects that
can be applied to machinery.

b) Type-B standards (generic safety standards) deal with one or more safety aspect(s) or one or more
type(s) of safeguards that can be used across a wide range of machinery:

1) type-B1 standards on particular safety aspects (e.g. safety distances, surface temperature,
noise);

2) type-B2 standards on safeguards (e.g. two-hand controls, interlocking devices, pressure-
sensitive devices, guards).

c) Type-C standards (machinery safety standards) deal with detailed safety requirements for a particular
machine or group of machines.

This document is a type C standard as stated in EN 1ISO 12100,
When provisions of this type C standard are different from those which are stated in type A or B standards, the
provisions of this type C standard take precedence over the provisions of the other standards, for machines

that have been designed and built according to the provisions of this type C standard.

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

This European Standard specifies the safety requirements and the test methods for single-track two-wheel
motor vehicles, driven by a rider sitting astride. This European Standard deals with all significant hazards,
hazardous situations and events relevant to single-track two-wheel motor vehicles propelled by a spark ignited
internal combustion engine (hereinafter referred to as "vehicles"), when they are used as intended and under
the conditions of misuse which are reasonably foreseeable by the manufacturer.

The vehicles covered by this European Standard are not intended to be used on public roads.

The vehicles covered by this European Standard are intended only for the rider and not for passengers.

This European Standard does not cover vehicles propelled with gaseous fuels.

This European Standard specifies the appropriate measures to eliminate or reduce the risks arising from the
significant hazards, hazardous situations and events (see Clause 4) during commissioning, operation and
maintenance of the vehicles when carried out in accordance with the specifications as intended by the

manufacturer.

This European Standard is not applicable to vehicles which are manufactured before the date of publication of
this European Standard by CEN.

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.

N 614-1, Safety of machinery — Ergonomic design principles — Part 1: Terminology and general principles

N 61310-1|, Safety of machinery — Indication, marking and actuation — Part 1: Requirements for visual,
acoustic and tactile signals

N ISO 3744, Acoustics — Determination of sound power levels and sound energy levels of noise sources
using sound pressure — Engineering methods for an essentially free field over a reflecting plane (ISO 3744

EN ISO 4871:2009, Acoustics — Declaration and verification of noise emission values of machinery and
equipment (ISO 4871:1996)

N ISO 11201, Acoustics — Noise emitted by machinery and equipment — Determination of emission sound
pressure levels at a work station and at other specified positions in an essentially free field over a reflecting
plane with negligible environmental corrections (SO 1120

EN I1SO 11102-2, Reciprocating internal combustion engines — Handle starting equipment — Part 2: Method
of testing the angle of disengagement (SO _11102-2

N ISO 12100:201Q, Safety of machinery - General principles for design - Risk assessment and risk reduction
SO 12100:2010

N ISO 14314, Reciprocal internal combustion engines — Recoil starting equipment — General safety
requirements (SO 14314

ISO 3864-2, Graphical symbols — Safety colours and safety signs — Part 2: Design principles for product
safety labels

ISO 4249-1, Motorcycle tyres and rims (Code-designated series) — Part 1: Tyres
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SO 5751-1|, Motorcycle tyres and rims (metric series) — Part 1: Design guides

SO 6054-1|, Motorcycle tyres and rims (Code-designated series) — Diameter codes 4 to 12 — Part 1: Tyres

3 Terms and definitions

For the purposes of this document, the terms and definitions given in EN 1ISO 12100:201( and the following
apply.

31
mass in running order
unladen mass to which the mass of the following components is added:

— fuel: tank filled to at least 90% of the capacity stated by the manufacturer,

— additional equipment installed in or fitted to the vehicle by the manufacturer in addition to that needed for
normal operation (tool kit, luggage carrier, windscreen, protective equipment, etc.)

3.2

technical permissible mass

sum of the mass of the vehicle in running order and the maximum payload (rider, cargo, etc.) as indicated by
the manufacturer

3.3
seat
part of the vehicle that has been designed for the rider to sit on

3.4

footrests

element provided on either side of the vehicle on which the rider places his feet when seated in the riding
position

3.5
mudguard
part above the wheels of a vehicle that prevents dirt or ejected objects from getting on the rider

3.6
exhaust system
combination of the exhaust pipe, the expansion box, the exhaust silencer and the catalytic converter (if any)

3.7
manual fuel shut-off
manual device designed to turn the fuel flow from the fuel tank on and off

3.8
steering system
set of connected items or devices which operate together to cause the vehicle to go in the direction required

3.9
manual starter
hand or foot operated device intended to initiate the operation of the engine

3.10

ignition system
system in a spark-ignited internal combustion engine that ignites the mixture by producing a spark
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3.11

stand

device intended to maintain the vehicle in its vertical (or almost vertical) parking position when left unattended
by its rider

31141

centre stand

stand which is part of the vehicle and when swung into the open position supports the vehicle by providing
one or several areas of contact between the vehicle and the supporting surface either side of the median
longitudinal plane of the vehicle

3.11.2

prop stand

stand which is part of the vehicle and when extended or swung into the open position, supports the vehicle on
one side only, while leaving both wheels in contact with the supporting surface

3113
external stand
stand which is not part of the vehicle

3.12
brake
parts of the braking system where the forces opposing the movement of the vehicle are developed

3.13

skin temperature

temperature measured at the inside of the protective equipment when the outside surface is in contact with a
hot surface

3.14

vehicle

within the meaning of this standard, single-track two-wheel motor vehicle, driven by a rider sitting astride and
propelled by a spark ignited internal combustion engine with liquid fuel

Vehicles are divided into the following intended usage categories:

3.141

category 1 vehicle

vehicle that is intended for use by children having a minimum age of 6 years and under the permanent
supervision of a carer

Vehicles in category 1 are subdivided into the following sub-categories:

314141

category 1a vehicle

category 1 vehicle having a maximum cylinder capacity of 50 cc and a maximum performance of 4 kW and
intended for use by novice riders

3.14.1.2

category 1b vehicle

category 1 vehicle having a maximum capacity of 125 cc and a maximum performance of 11 kW intended for
use by trained and experienced riders

3.14.2

category 2 vehicle
vehicle intended for use by adults only
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3.15
speed limiting device
device intended to limit the maximum speed of a vehicle (e.g. a mechanical device limiting throttle travel)

Key

seat

footrests
mudguard
exhaust system
manual fuel shut-off
manual starter
prop stand
swingarm
choke control
chain

sprocket

S, 2 OCONOOOPRr,WN =

- O

Figure 1 — lllustration of some terms and definitions
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This clause contains all the significant hazards, hazardous situations and events, as far as they are dealt with
in this document, identified by risk assessment as significant for the single-track two-wheel motor vehicles and
which require action to eliminate or reduce the risk.

Table 1 — List of significant hazards

Full document details: BS EN 16029:2012

No. | Hazard Relevant clause of
this document
1 Mechanical hazards due to:
- loss of stability 5.3;
- contact with moving parts or cutting or severing by sharp edges and 5.5;5.6
angles
- vehicle mobility 5.11.5; 5.11.6; 5.11.7,
5.11.8; 5.11.13;
5.11.14
Electrical hazards due to short-circuits 5.13
3 Thermal hazards resulting in burns due to the contact with hot surfaces 5.7
4 Noise hazard causing hearing loss, interferences with speech 5.14
communication or with acoustic signals, physiological disorders
5 Material/substance hazards due to:
- breathing difficulties, suffocation, visibility problems or injuries caused by | 5.8; 5.13
the contact with or inhalation of harmful fluids, gases, mists and fumes
related with exhaust gases or battery fluids
- fire or explosion caused by leakages of the fuel circuit 5.12
6 Ergonomic hazards due to:
- unhealthy postures of excessive effort 5.10
- inadequate design, location or identification of the indicators and control | 5.11
devices
7 Hazards associated with environment in which the vehicle is used 59
due to the projection of dust and particles from the road surface against
the rider
8 Combination of hazards / Other e.g.
- hazards due to the unexpected or not authorised start-up of the vehicle 5.2
- hazards due to break-up during operation 54
- hazards due to controls systems failure 5.11
- hazards due to the vehicle unsafe use caused by incomplete instruction | 7.3.2
for operation and maintenance
- hazards due to a lack of warning of residual risks 7.3.2.5
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5 Safety requirements and/or protective measures

5.1 General

The vehicles shall comply with the safety requirements and/or protective measures of this clause. In addition,
the vehicle shall be designed according to the principles of EN_ISO 12100 for relevant but not significant
hazards, which are not dealt with by this document.

For hazards which are to be reduced by the application of a type B standard, the manufacturer shall carry out
an adequate risk assessment, complementary to the guidance given in this document, for the requirements of
the type B standard where choice is necessary or which have to be adapted to the specific situation.

5.2 Unintended or unauthorised starting/moving

Starting the vehicle shall require the intentional operation of a control. An interlock shall be provided to prevent
the vehicle from being started by electric cranking unless the clutch is disengaged, the gearbox is in neutral or

the brake is applied.

The vehicle shall be fitted with a device that prevents its unauthorised use, e.g. a key operated main switch, a
padlock provided with the vehicle, a dedicated device whose removal inhibits the vehicle functioning.

Remote controls shall not be allowed.

5.3 Loss of stability

5.3.1 Static stability

5.3.1.1  General

All vehicles shall be fitted with at least one stand in order to ensure stability when stationary (e.g. when
Eitrrlfd) but not held in a static position by a person or external means. This stand shall be lateral, central or
Swivelling stands shall fold rearwards in order to attain the closed or travelling position.

The verification of the strength of the stand shall be made by the test defined in 6.2.2.

5.3.1.2 Prop stands

The prop stands, if present, shall, when tested according to 6.2.3:

— be designed and constructed in such a way that they do not close automatically if the angle of lean is
altered unexpectedly;

— be able to support the vehicle in such a way as to provide lateral stability, whether the vehicle is on a
horizontal supporting surface or on a slope;

— be able to support the vehicle in such a way as to maintain stability when the vehicle is parked on a slope.
5.3.1.3 Centre stands

The centre stands, if present, shall, when tested according to 6.2.3, be able to support the vehicle with either
one or both wheels in contact with the supporting surface or without any of the wheels being in contact with
that surface in such a way as to confer stability on that vehicle:

— on a horizontal supporting surface;

— in a leaning position;
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— on aslope.
5.3.1.4 Folded position

All stands shall be provided with a retention system which holds them in the retracted or travelling position.
That system may consist of either:

— a single device such as a spring or a clip (retention in the folded position shall be verified as defined in
6.2.1); or

— two independent devices such as two separate springs, or one spring and one clip.
5.3.2 Dynamic stability
5.3.21 General

To avoid any excessive movement of the vehicle when steering, there shall be stops on the handlebar to
prevent over-steering. See also 5.11.14 for the requirements of the steering system.

The vehicle shall be so designed that the footrests are the first part to contact the ground in case of excessive
banking.

This shall be verified in running order on a flat horizontal surface.

5.3.2.2 Tyres

5.3.2.21 General requirements

The tyres fitted as original equipment shall be selected by the vehicle and tyre manufacturers taking into
account the intended operations of the vehicle. When available, the range of approved rim widths and
contours specified by the following international standards: ISO 5751-1 (for metric_designated tyres),

ISO 4249-1 (for code designated tyres with rim diameter code 13 inches and above) or |[SO 6054-1| (for code
designated tyres with rim diameter code 12 inches and below), shall be followed.

For tyres not specified by ISO standards, relevant industry standards, e.g. ETRTO, TRA, JATMA, shall be
followed.

The owner's manual shall have sufficient information to allow the consumer to select the correct replacement
tyres, with regard to dimensions, load capacity and speed, for the front and the rear tyres.

The tyres shall comply with the following requirements:

— The maximum load carrying capacity, certified by the tyre manufacturer, of every tyre with which the
vehicle is fitted, shall be at least equal to the maximum permissible axle mass of the vehicle divided by
the number of tyres equipping that axle.

— Every tyre with which the vehicle is fitted shall have a speed capability, certified by the tyre manufacturer,
higher than the maximum design speed of the vehicle (inclusive of the variability due to series production).

— The tyre(s) made by the tyre manufacturer within the tolerances laid down in accordance with
international standards, and/or as specified by the tyre manufacturer when international standards are not
available, shall move freely in their intended position. If type D (special service) tyres are used, the
vehicle manufacturers shall provide the necessary gap to conform to their specific maximum dimensions.

— The space in which the wheel revolves shall be such as to allow unrestricted movement when the larger

permissible tyre size is used within the suspension, steering, frame and wheel guard constraints provided
by the vehicle manufacturer.
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5.3.2.2.2 Marking

The tyres fitted shall be marked as specified by the following international standards: [SO 5751-1| (for metric
designated tyres), 1ISO 4249-1 (for code designated tyres with rim diameter code 13 inches and above) or
SO 6054-1 (for code designated tyres with rim diameter code 12 inches and below).

For tyres not specified by ISO standards, marking shall be in accordance with a relevant industry standard,
e.g. ETRTO, TRA, JATMA.

The marking shall include at least the size of the tyre, the load capability and the speed symbol.

In case of tyres with tread type D (see |SO 5751-1)), special service, slick tyres and/or tyres marked ‘Not for
Highway Use’ or ‘N.H.S.’, at least the load capability shall be marked on the tyre.

5.3.2.2.3 Tyre performance

Tyres shall be capable of the load and the speed declared by the tyre manufacturer.
In case of N.H.S. tyres, they shall be capable of supporting at least:

— the load capability declared by the tyre manufacturer, and

— the speed declared by the tyre manufacturer or 80 km/h, whichever is the higher.
5.4 Risk of break-up during operation

5.4.1 General

The vehicle design and the materials used for its construction shall be sufficient to prevent break-up during
use. This shall be achieved by calculation, simulation, or a combination of these as appropriate.

The verification shall be carried out by the tests specified in 6.3.

NOTE The test procedures are under review.

5.4.2 Seat resistance test

When tested as defined in 6.3.1, the seat shall show no evidence of damage or permanent deformation.
5.4.3 Static test

When tested as defined in 6.3.2, there shall be no visible cracks under load and after removing the loads and
no permanent deformation shall be visible after removing the loads.

NOTE Cracks or deformations limited to the coating materials are allowed.
5.4.4 Dynamic test

When tested as defined in 6.3.3, there shall be no visible cracks under load and after removing the loads and
no permanent deformation shall be visible after removing the loads.

NOTE Cracks or deformations limited to the coating materials are allowed.
5.5 Moving parts

Guards shall be provided at the drive chain or belt drive to prevent accidental trapping at the point where the
chain or belt runs onto the sprocket. Additional guarding shall be fitted if riding control requires body parts to
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be in close proximity to the transmission. Such guarding shall be of robust construction, securely held in place
and not create an additional hazard to the user.

Fixed guards or parts fulfilling the function of a fixed guard that need to be removed for routine inspection,
adjustment or maintenance, according to the owners manual, shall be attached with fixings that are retained in
the guard, or vehicle when the guard is removed.

5.6 Sharp edges

5.6.1 Handlebars and handlebar levers

5.6.1.1 Handlebars

The ends of handlebars shall be rounded or covered with soft rubber or plastic having a hardness of less than
65 Shore A at an ambient temperature of (20 £ 5) °C. The ends of handlebars shall not be open-ended tubes.

5.6.1.2 Handlebar levers
The end of handlebar levers which are forward facing shall have a radius of curvature of at least 3 mm.
5.6.2 Footrests

Footrest shall either be fitted to the main frame of the vehicle or to any other component which is fixed to the
main frame. In no case shall the footrests be fitted to an unsuspended part of the vehicle (e.g. rear swingarm).

Footrests may be of folding type, and in this case shall be fitted with a device which automatically returns

them to the riding position when released. They shall be rounded with a spherical radius of not less than 8 mm
(see Figure 2) or it shall be provided an integral protection at the end of the footrest which shall have at least

8 mm radius.
i
N
-

Figure 2 — Folding type footrests

5.6.3 Other items

If present, radiator covers (shields) shall be made only of flexible materials, such as flexible plastic, rubber or
similar materials.

Fairing materials and mudguards shall be flexible and unbreakable at normal operating temperatures of
(20 £ 5) °C.

Tank refuelling caps shall be located on the upper surface of the tank and their rear edges shall be rounded or
not protrude more than 15 mm over the underlying surface.
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The upper edge of the windscreen of fairings shall have a radius of curvature of at least 2 mm or otherwise be
covered with a protective edge moulding giving at least the same level of protection.

All other parts that are likely to be contacted by the rider while riding shall have no sharp edges.
5.7 Hot surfaces

5.7.1 General

5711 Description of normal vehicle operation

Normal operation of the vehicles covered by this document includes:

— getting on and off the vehicle;

— pre-riding operations, such as switching the manual fuel shut-off control, engaging the choke control and
pushing the engine kick-starter;

— riding the vehicle (start, accelerate, run, decelerate, brake and stop);
— pushing the vehicle.

NOTE The use of these vehicles is inherently related to the use of personal protective equipment, such as a crash
helmet, leather gloves, leather boots, etc. The functionality of the vehicle can only be achieved by assuming that the user
wears personal protective equipment.

5.71.2 Identification of hazardous zones

The identified possible hazardous zones for the vehicles covered by this document with respect to extreme
temperatures are the following (see Figure 3):

— the exhaust system;
— exposed parts of the engine;

— all controls, such as handlebar grips, brake and clutch levers, engine kick starter, choke control and
manual fuel shut-off control;

— the seat and footrests;

— disc brakes.
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Figure 3 — Touchable surfaces
5.7.2 Temperature limits for touchable surfaces
5.7.21 General
All surfaces that are identified by the test method described in 6.4 shall have a 'skin temperature' < 43 °C.
5.7.2.2 Specific requirements
5.7.2.21 Seat, handgrips, handgrip levers and footrests

The seat, handgrips, handgrip levers and footrests are parts that are considered in continuous contact with the
rider. In no circumstance during the test shall their temperature exceed 43 °C.

5.7.2.2.2 Brakes

Due to the operational requirements of (disc) brakes, the variability of their working temperatures with the type
of use, and the fact they are distant from the normal riding position, no temperature limit is defined for these
parts. However, the instructions manual shall contain a notice warning of the possible danger of burns if the
brakes are touched after a prolonged or severe use.

5.8 Emissions of hazardous materials and substances

The outlet(s) of the exhaust pipe(s) shall be located in a way that ensures that the flow of the exhaust gas is
directed away from the rider in his riding position.
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5.9 Risks related to thrown objects
To limit the risk of thrown objects, the vehicle shall be equipped with front and rear mudguards.

Mudguards shall project laterally beyond the tyre on each side. The front mudguard shall cover the
circumference of the wheel over an angle sufficient to protect the rider from mud.

5.10 Ergonomics

The design and construction of vehicles shall be consistent with the ergonomic principles described in
EN 614-1 and in 6.2.8 of EN ISO 12100:2010. Account shall be taken of the characteristics of the user group
the vehicles are intended for (including body dimensions, postures, body movements, physical strength and
mental abilities). The design should be, as far as practicable, such that it is not necessary for the rider to
maintain forced postures under normal operation.

Some specific aspects of ergonomics are dealt with in other clauses of this standard (e.g. controls and
indicators, rider position, noise and vibration emissions).

The riding position is dependant mainly on the following three parts that shall be checked to evaluate the
ergonomics of the riding position:

a) Handlebar

The vehicle’s steering system shall be operated by handlebars.

Each handlebar shall have two grips, one for each hand, located at the ends. These grips shall be designed
so that they can be fully gripped by the hands of a user wearing protective gloves, enabling a firm grip to be

had because of their shape and surface, which shall be non-slip.

The left grip, and also the right one if it is not an accelerator control, should be fitted so that it does not rotate
round the handlebar when in use.

b) Seat

The rider’s seat of any vehicle shall be stable for the user and shall be designed bearing in mind the principles
of ergonomics.

The seat shall be designed to minimise the vibrations transmitted to the user.
c) Footrests

Every vehicle shall be equipped with footrests at each side of the frame.

The footrests shall be non-slip, either by design or by material.

The footrests shall have a minimum length of 65 mm to allow the rider's foot to rest and to operate the brake
pedal and gear stick.

5.11 Control devices and control systems
5.11.1Engine ignition switch

Each vehicle shall be equipped with an engine ignition switch which enables the engine to be started and
stopped.

The engine ignition switch shall fulfil the following requirements:
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In the case of a rotary switch, the direction of motion shall be clockwise from the ignition ‘off position to the
ignition ‘on’ position.

The ignition "off" position shall be clearly marked (see Figure 4) or the word ‘OFF’. The use of a pictogram
shall be preferred to the use of ‘OFF’.

= O
A 4
L I |
a) b)
NOTE Option a) is the preferred one.
Figure 4 — Engine ignition ‘off’ switch pictogram

The ignition ‘on’ position shall be clearly marked (see Figure 5) or the word ‘ON’. The use of a pictogram shall
be preferred to the use of ‘ON’.

[ e ]

L . |

NOTE Option a) is the preferred one.
Figure 5 — Engine ignition ‘on’ switch pictogram

The ignition switch shall be clearly marked (see Figure 6) or the word ‘IGNITION’. The use of the pictogram
shall be preferred to the use of IGNITION’.

[ ]

L _
Figure 6 — Ignition switch pictogram
5.11.2Supplemental engine stop (quick-stop) control

Each vehicle shall be equipped with a supplemental engine stop control which provides a quick-stop of the
engine.

This supplemental engine stop control shall be located on the handlebar near to the handlebar grip and easy
to operate without the need of tools, when the rider is in the normal operating position.

The wiring to the supplemental engine stop control shall be protected and routed to avoid snagging on
external obstacles.

The actuation of the supplemental engine stop control shall have priority over any start control.

The supplemental engine stop control shall be clearly marked (see Figure 7) or the word 'ENGINE STOP'. The
use of a pictogram shall be preferred to the use of 'ENGINE STOP".
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