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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards

bodies (ISO

member bodies). The work of preparing International Standards is normally carried out

through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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— in Annex F (now Annex D), the figures and keys were revised;
— in Annex G from the previous edition was removed.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

Earth-moving machines and rough-terrain trucks are designed to function in a wide variety of
operations and worksites. Their size, mass, speed, combinations and equipment also greatly vary.
Therefore, the combination of lighting, signalling and marking lights, and reflex reflectors will differ.

This document provides information needed for the selection of lighting, signalling and marking lights
and reflex reflectors based on machine application and speed.

vi © IS0 2023 - All rights reserved
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Earth-moving machinery and rough-terrain trucks —

Lighting, signalling and marking lights, and reflex
reflectors

1 Scope

This|document specifies requirements for installation and performance of lighting, signalling and
marking lights, and reflex reflectors. It is applicable to ride-on self-propelled wheeled or crawler
earth-moving machines as defined in ISO 6165, and rough-terrain variable-reach trucks gs defined in
ISO 10896-1 and ISO 10896-2, hereafter known as “machines”. These machines-are used pff-road and
can qccasionally be driven on the road.

NOTHE 1  Meeting the requirements of this document does not ensure conformrance to national of regional on-
road regulations.

NOTHE 2  Rough-terrain trucks with mast as defined in ISO 3691-1 and rough-terrain lorry-mounfted trucks as
defined in ISO 20297-1 are not specifically covered by this document, bat'this document can be used|for guidance.
2 Normative references

The following documents are referred to in the textiin such a way that some or all of their content
constitutes requirements. For dated references, only the edition cited applies. For undated references,
the latest edition of the referenced document (inchiding any amendments) applies.

ISO 4165, Earth-moving machinery — Basic types — Identification and vocabulary

ISO 10896-1, Rough-terrain trucks — Safety requirements and verification — Part 1: Variableqreach trucks
[SO 10896-2, Rough-terrain trucks —. Safety requirements and verification — Part 2: Slewing [trucks

3 Terms, definitions and symbols

3.1 | Terms and definitions

For the purposes‘efthis document, the terms and definitions given in ISO 6165, ISO 10896-1, SO 10896-2
and the following apply.

[SO dnd JEG-maintain terminology databases for use in standardization at the following addresses:

— [SO-Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

3.1.1

zero Y plane
vertical plane which passes through the longitudinal centreline of the machine

[SOURCE: ISO 6746-1:2003, 3.1.1]
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ground reference plane

GRP

plane on which the machine is placed for measurements: in the case of the base machine, a hard, level
surface; in the case of equipment and attachments, either a hard, level surface or compacted earth

[SOURCE: IS
3.1.3

0 6746-1:2003, 3.2, modified — Note 1 to entry not included.]

extreme outer edge
plane parallel to the zero Y plane (3.1.1 1) of the machine and touchmg its lateral outer edge on elther side

of the mach
plane (3.1.2]
on the whee
lamps and s
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and connections for tyre-pressure gauges, the projection of any anti-skid device mou
s, of rear-view mirrors, and of side direction-indicator lamps (3.1.5), front and reatpoq
fopping lamps

overall width

distance on
machine on

3.1.5

lamp
device desig
signalling)

Note 1 to ent

3.1.5.1
grouped
lamps (3.1.5
common lan

Note 1 to ent

3.1.5.2
combined
lamps (3.1.5
common lan

Note 1 to ent

3.1.5.3

reciprocall
lamps (3.1.9
conditions),

Y coordinate between two Y planes passing through the extreme outer edge (3.1.3) d
both sides of the zero Y plane (3.1.1)

nated to illuminate the road (3.1.16) or ground (lighting) or to emit a light signal

Fy: Marking light is similarly regarded as a lamp.

) which have separate illuminating surfaces (3.1.7,
p body

7, 3.1.8) and separate light sources,

y: See Table 4-1.

) which have separate iluminating surfaces (3.1.7, 3.1.8), but a common light source §
hp body

y: See Table 4-1.
y incorponated

) whic¢hrhave separate light sources (or a single light source operating under diff
totally or partially common illuminating surfaces (3.1.7, 3.1.8) and a common lamp bod

ence
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light

but a
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y

Note 1 to ent

3.1.6
reflex refle

Y SE€e Tabte 4-1-

ctor

device which, by the reflection of light emanating from a light source not connected to the machine, is
used to indicate the presence of a machine or to identify a specific part of a machine to an observer near

the source

3.1.7

illuminating surface
<lighting device> orthogonal projection of the full aperture of a reflector in a transverse plane

Note 1 to entry: If the lighting device has no reflector, the definition of the illuminating surface of a signalling
device applies. If the lamp lens(es) extend(s) over part only of the full aperture of the reflector, then the projection
of that part only is taken into account.

2
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Note 2 to entry: In the case of a dipped-beam headlamp, having a screened light source giving a defined cut-off,
the illuminating surface is limited by the apparent trace of the cut-off on to the lens. If the reflector and glass are
adjustable relative to one another, the mean adjustment is preferred.

3.1.8

illuminating surface

<signalling device> orthogonal projection of the lamp (3.1.5) in a plane perpendicular to its reference
axis (3.1.10) and in contact with the exterior light-emitting surface (3.1.12) of a lamp

Note 1 to entry: This projection is bounded by the edges of screens situated in this plane which allows only 98 %
of the total luminous intensity of the light to persist in the reference axis direction.

3.1.

refldctive surface
reflek reflector surface in a plane perpendicular to the reference axis (3.1.10) and bounded by planes on
the duter edges of the light projection and parallel to this axis

3.1.10

reference axis
charjicteristic axis of the light signal for use as the reference direction{a= 0°, f = 0°) for photometric
meagurements and when fitting the lamp (3.1.5) on the machine

3.1.11
refeyence centre
interjsection of the reference axis (3.1.10) with the light-emitting surface (3.1.12)

3.1.12
light-emitting surface
all of part of the exterior surface of the transparent lens that encloses the lighting and light signalling
deviges and conforms to certain defined photometric and colourimetric conditions

3.1.13
tell-tale
optidal signal that when illuminated indicates actuation or deactivation of a machine functipn, a correct
or ddfective functioning or condition,er a failure to function

3.1.13.1

operjational tell-tale
tell-tple (3.1.13) which infotyms the operator whether a lighting or light signalling device or[system that
has Been actuated is operating correctly or not

3.1.13.2

circyit-closed tell-tale
tell-tple (3.1.13) which informs the operator whether a lighting or light signalling device o1 system has
been|switched on but not whether a lighting is operating correctly or not

3.1.14
geonretricvisibitity
specified angles which define the solid angle in which the apparent surface (3.1.15) of a lamp (3.1.5) or
reflex reflector (3.1.6) is visible

Note 1 to entry: See Figure 3-1.

Note 2 to entry: The solid angle is determined by the segments of a sphere in which the centre coincides with
the reference centre (3.1.11) of the lamp (3.1.5) and the equator is parallel to the ground reference plane (3.1.2).
These segments are determined in relation to the reference axis (3.1.10). The horizontal angles correspond to
the longitude and the vertical angle to the latitude. The horizontal angles are f; corresponding to longitude
outboard, and 8, corresponding to the longitude inboard, and the vertical angles are a, corresponding to the up
latitude and @, corresponding to the down latitude (see data sheet diagram in Annex C).

©1S0 2023 - All rights reserved 3
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1 directior] of observation longitude inboard
2 directior] of observation longitude outboard
3 apparent surface longitude inboard

4  apparent surface longitude outboard

Figure 3-1 — Example of geometric visibility showing directions of observation and apparfent
surfaces

3.1.15
apparent suirface
orthogonal [projection of the light-emitting surface-(3.1.12) in a plane perpendicular to a spegified
direction offobservation

Note 1 to ently: See Figure 3-1.

3.1.16
road
public traffir area for use by autométive vehicles for travel or transportation

Note 1 to entlry: Public traffic area-does not include the sites of temporary road works (for example, for repairs,
maintenance| alterations, improvements, installations, or any other works to, above or under a road, incliding
works to rogd equipment lighting, barriers, walls, etc.) or roads not open to the public (for example, o1} new
housing and industrial developments), or on which public traffic is not permitted.

[SOURCE: IS0 17253:2014, 3.2]

3.1.17
travel on the road
travelling on the road
use of machines on the road (3.1.16) (for example, travelling between work sites, to and from the site
of normal storage, travelling for refuelling of the machine) for purposes other than intended operation

Note 1 to entry: The crossing of a road (3.1.16) in order to carry out job site work can be considered travelling on
the road.

[SOURCE: ISO 17253:2014, 3.3, modified — The term was originally "driving on the road" and Note 1 to
entry has been added.]

3.1.18

wheel tread/track gauge

distance on Y coordinate between two Y planes passing through the mid-width of the sprocket teeth or
tyre centreline as appropriate

4 © IS0 2023 - All rights reserved
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3.1.19

emergency braking signal

signal to indicate to other road users and exposed persons to the rear of the machine that a high
retardation force has been applied to the machine relative to the prevailing road conditions

3.2 Symbols

B distance between the outer edges of the light-emitting surface

E distance between extreme outer edge of machine and outer illuminating surface of lighting device
D minimum distance between two lamps

H, maximum height above ground reference plane to upper edge of illuminating surface or re-

flective surface

H, minimum height above ground reference plane to lower edge of illbminating syrface or re-
flective surface

K distance from front of machine or behind machine to edge©ofilluminating surfac¢
L maximum length of base machine, including front and fear equipment

M distance between edges of illuminating surface

N distance between the edges of the illumination surface of the lamps

a, vertical angles corresponding to up latitudé

a, vertical angles corresponding to down latitude

By horizontal angles corresponding to longitude outboard

B, horizontal angles corresponding to longitude inboard

4 General requirements
4.1 | Installation of lighting, signalling and marking lights, and reflex reflectors

4.1.1 The lighting, signalling and marking lights, and reflex reflectors shall be so fitted that, under
al operating conditions specified by the manufacturer, they retain the characteristics specified
in Apnex C, It\shall not be possible for the lamps to be inadvertently disturbed, for example, due to
excessive Vibration. General locations for lighting, signalling and marking lights, and reflgx reflectors
are shewn in Annex D.

4.1.2 The position (for example, height and orientation) of the lamps shall be verified with the unladen
machine on the ground reference plane. All measurements in this document require the machine to be
in the straight, unarticulated roading position. When the machine has a bucket, the bucket shall be in
the carry position as specified by the manufacturer.

4.1.3 Lamps constituting a pair shall:

a) be fitted to the machine symmetrically in relation to the zero Y plane and at the same height above
the ground reference plane, except on machines with unsymmetrical shape;

b) satisfy the same colourimetric characteristics (see CIE S004 for guidance);

c) have substantially identical photometric characteristics (see CIE S004 for guidance).

© IS0 2023 - All rights reserved 5
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4.1.4 The maximum height (H;) shall be measured from the ground reference plane to the highest
point of the illuminating surface. The minimum height (H,) shall be measured from the ground reference
plane to the lowest point of the illuminating surface. When the height requirements are substantially
met, it is sufficient to refer to actual lamp edges.

4.1.5 The width dimension (E) shall be determined from the edge of the illuminating surface which
is furthest from the zero Y plane of the machine. The width dimension (D) shall be determined from the
inner edges of the illuminating surfaces which are closest to the zero Y plane of the machine. When the

width requirements are substantially met, it is sufficient to refer to the actual lamp edges.

41.6 Wit
a straight p
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b) no direq
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within 7
whi
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machine (fo
for example

4.1.7 The
rear registr

4.1.8 The
headlamps,

and rear reg
upper beam|

sition the machine shall be tested to verify that there is:

Ct visibility of red light from a lamp or red reflex reflector as given in Annex if vi
pbserver (at a height above the ground reference plane between 1 m and 242;im) anyw
one 1;

a transverse plane located 25 m from the front of the wheel/track.(The width of Zon
by 15° planes originating from the outermost front wheel tread /track gauge on the lef
le of the machine [see Figure B-1 a)]. For machines with a single*wheel/track at the frd
(for example, roller with drum), the 15° planes originate from the outside of the w
ample a drum.

t visibility of white light from a lamp or white reflex reflector as given in Annex C if vi
pserver (at a height above the ground reference plahe’between 1 m and 2,2 m) anyw
Lone 2 with the following exceptions:

te light from the reversing lamp(s);
te light from the working lamp(s).

a transverse plane located 25 m. from the rear of the wheel/track. The width of Zg
ed by 15° planes originating from the outermost rear wheel tread/track gauge on lef
the machine. [see Figure B-1 b)]. For machines with a single wheel/track at the rear ¢
' example, roller with drumy),\the 15° planes originate from the outside of the wheel/4]
adrum.

electrical connections’shall be such that the front position lamps, rear position lamps
htion plate lamp(s) (if any), can only be switched on and off simultaneously.

hnd rear‘fog lamp(s) (if any) cannot be switched on unless the front and rear position I
istration plate lamp(s) (if any) are also switched on. This requirement shall not apply
or‘dipped beam headlamps are used to give short momentary luminous signals.

img, in

bwed
here

b 1 is
side
nt of
heel/

bwed
rhere

ne 2
t and
f the
rack,

, and

electrical teonnections shall be such that the upper beam headlamps, dipped lbeam

mps,
when

4.19 Lamps shall be fitted to the machine according to the data sheets in Annex C. Lighting
combinations given in Annex C are defined in Annex A, which shall be followed.

4.1.10 Lamps may be grouped, combined, or reciprocally incorporated with one another provided that
all requirements regarding colour, position, orientation, geometric visibility, electrical connections,
and other requirements, if any, for each lamp are fulfilled. (See Table 4-1.)

Table 4-1 — Comparison of lamp types

Lamp types

Illuminating surface Light source Lamp body

grouped

common

separate separate

a

Can be a single light source operating under different conditions.

© IS0 2023 - All rights reserved
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Lamp types Illuminating surface Light source Lamp body
combined separate common common
_rec1procally common or partially separated common
incorporated common
a  Can be a single light source operating under different conditions.

4.1.11 The dimensions and geometric visibility specifications given in the data sheets in Annex C are
based on the travel or the carry position of the machine as specified by the manufacturer.

4.1.12 Lamps may be activated and deactivated automatically for the purpose of the opgrator aid as
long fas the general requirements of this document are followed (for example, autonomous emergency

brakjng).

4.1.13 Figures in Annex C are only representations; actual mounting may vary:

NOTH Where national or regional requirements differ from the requirements of this document, the national
or regional requirements can take precedence.

4.2 | Reference documents pertaining to lighting and miarking devices

Lighting and marking devices can be subject to regional standards and regulations. Annex E provides

exanple reference documents pertaining to lighting and marking devices.

© IS0 2023 - All rights reserved
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Annex A

(normative)

Lighting combinations

Table A-1 defines lighting combinations based on machine application and the rated maximum travelling

speed.

NOTE1 Fqg
regulations. ]
in lighting gr

NOTE 2

llowing Table A-1 does not ensure conformance to specific national roading stamdar
t is possible that all lighting, signalling and marking lights, and reflex reflectors used,on machines
bup Il need to be type approved according to the national regulations.

The crossing of a road can be considered travelling on the road.

Table A-1 — Lighting combinations

s or

Machines application

Lighting
groups

Rated maximum travelling speed

vkin/h)
A B C
v<10 10<v<40 v>40

Machines th
for travel on

at are not configured
the road.

Machines t
for travel on

hat are configured
the road.

I1

Lighting groups Icor Il can apply to a given machine fype.
Manufacturer defines lighting group I or II, based on lighting
configurationsprovided.

Machines 1|

characterig
limits due to

ot allowed to travel

on the road due to physical

tics exceeding road
regulations.

I11

EXAMRLE Machines that exceed permissible axle load li
machine width exceeds permissible dimensions, machines
steel tracks, sheepfoot drums or padfoot drums.

mits,
with
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Annex B
(informative)

Forward visibility of red light and rearward visibility of white light

The zone for which no red light from a lamp or red reflex reflector is to be visible to the front of the
machine is shown in Figure B-1 a).

The zone for which no white light from a lamp or white reflex reflector is to be visible to thle rear of the
machine is shown in Figure B-1 b).

Dimensipns in metres
25

1\\ _

) Forward visibility zone of no redlight from a lamp or red reflex reflector [see 4.1.6 a)]
25

ey
N % e

[<*)

T

b) Rearward visibility zone of no white light from a lamp or white reflex reflector [see 4.1.6 b)]
Key
1 zonel

2 zone 2

Figure B-1 — Forward visibility of red light and rearward visibility of white light

©1S0 2023 - All rights reserved 9
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Annex C
(normative)

Lighting, signalling and marking lights, and reflex reflectors —
Data sheets

Index to data sheets
Lighting
C.1 Dipped beam headlamp

C.2  Uppef beam headlamp

C.3  Worklamp

Signalling lights

C.4  Reversing lamp

C.5 Indicator lamps

C.6 Hazard warning signal

C.7  Stop lamp

Marking lights

C.8  Rear fegistration plate lamp
C9  Fronf position lamp

C.10 Rear position lamp

=

1

—_

Rear fog lamp

@)

1

N

Specipl warning lamp
Reflex refl¢ctors

C.13 Rear reflexreflector

C.14 Frontreflex reflector

C.15 Side reflex reflector

]

.16 Slow-moving vehicle (SMV) plate

In the tables of this annex:

— S specifies minimum requirements regarding lighting, signalling, and marking lights and reflex
reflectors for on-road or off-road use;

— O specifies optional lighting, signalling and marking lights and reflex reflectors for on-road or off-
road use which may be installed on machines. When these lighting, signalling and marking lights,
and reflex-reflector devices are used, they should be in accordance with this document.

10 © IS0 2023 - All rights reserved
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— N/Ais not applicable.

C.1 Dipped beam headlamp

C.1.1 Dipped beam headlamp: lamp used to illuminate the road or the ground reference plane ahead
of the machine without causing undue dazzle or discomfort to oncoming drivers and other road users
or workers. See Figure C.1-1 and Table C.1-1.

NOTE Dipped beam headlamps are also referred to as driving lamps, low beam headlamps, passing
headlamps.

C.1.1.1 Colour of light: white.

C.1.1.2 Alignment: towards the front.

NN

Figure C.1-1 — Dipped beam headlamp

©1S0 2023 - All rights reserved 11
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Table C.1-1 — Requirements for dipped beam headlamp

Lighting combinations I II 111
(see Annex A) A B C A B C A B C

Application to machines 0 0 0 S S S N/A 0

Number Two? N/A Two?

Dimensions, mm

H; <1500 N/A <2100¢

H, >500 N/A > 500

E =400 N7A =200

D N/A

Geometric yisibility, minimum angles

a; 10° N/A 10°

a, 10°e N/A 100

B 45° N/A 45°

B 5ef N/A 5ef

Electrical cpnnections The dipped beam light may remain switched on at'the same time as the upper
beam light. When the control switch for dipped’beam light is activated, all prer
beam lights shall be switched off.

Tell-tale N/A

Other requirements Symmetrically in relation to the zero Y planes

a In front of the machine as far ahead as possible. The light shall notcatise discomfort to the operator either direcfly or
indirectly thrpugh the rear-view mirror or other reflecting surfaces. Twe'additional dipped beam headlights are optignal.

b  May be >[l 500 mm if the design of the machine makes it impraetical to keep within 1 500 mm.
¢ Maybe>P 100 mm if the design of the machine makes it impractical to keep within 2 100 mm.
d Owing tojthe design, may be > 400 mm from the extreme outer edge of the machine.

e Maybe rdduced to 5°if the design of the machine-makes it necessary.

f  May be r¢duced to 0° if the structure of the machine makes it impractical (for example, loaders and other machines
with front end attachments).

g Initial adJustment of the cut-off line. Fhe.distance between the screen and the headlamp reference centre shall|be at
10 m. When tle highest point of the illuminating surface of the headlamp is

— <1200 mm, the dipped beam headlamp inclination shall be between 1 % and 3 %, and

— >1 200 mm, the adjustment-of the dipped beam headlamps mounted higher than 1 200 mm shall be such thgt the
horizontal paft of the cut-off ling/at a distance of 15 m in front of the machine is half the height of the centre of the d{pped
beam headlamp.

C.2 Upper béeam headlamp

C.2.1 Upper beam headlamp: Tamp used to illuminate the road or the ground reference plane over a
long distance ahead of the machine. See Figure C.2-1 and Table C.2-1.

NOTE Upper beam headlamps are also referred to as main beam lamps, high beam headlamps.
C.2.1.1 Colour of light: white.

C.2.1.2 Alignment: towards the front.

12 © IS0 2023 - All rights reserved
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Bs

Figure C.2-1 —Upper beam headlight

Table C.2-1 — Requirements for upper beam headlamp

Ljghting combinations I II IIf
(see Annex A) A | B | B A B C
Application to machines N/A 0 N/A 0 ¢}
Number N/A Two or four? N/A Two or four?d
Dimgnsions, mm
H; N/A
H, N/A
E N/A b | NA | b
D N/A
Geometrie-visibility, minimumansles
ay N/A

on.

a In front of the machine as far ahead as possible. The light shall not cause discomfort to the operator either directly or
indirectly through the rear-view mirror or other reflecting surfaces.

b  The outer edges of the illuminating surfaces shall in no case be closer to the extreme outer edge of the machine than
the outer edges of the illuminating surfaces of the dipped beam headlamp.

¢ Shall be switched on either simultaneously or in pairs. For changing over from the dipped beam headlamps to the
upper beam headlamps, at least one pair of upper beam headlamps shall be switched on. For changing over from upper
beam headlamps to dipped beam headlamps, all upper beam headlamps shall be switched off simultaneously.

d The tell-tale shall be a blue light visible in the operator's field of view, when the upper beam headlamps are switched

e Symmetrical in relation to the zero Y plane of the machine. The total maximum intensity of the upper beam headlamps
which can be switched on simultaneously shall not exceed 225 000 candelas.

©ISO

2023 - All rights reserved
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Table C.2-1 (continued)

Lighting combinations I 11 111
(see Annex A) A | B | c A | B | ¢ A | B | ¢
a, N/A
By N/A
b, N/A
Electrical connections N/A ¢ N/A ¢
Tell-tale N/A d N/A d
Other requirements N7A e N7 A o

a In front of the machine as far ahead as possible. The light shall not cause discomfort to the operator either direcfly or
indirectly thrpugh the rear-view mirror or other reflecting surfaces.

b  The outey edges of the illuminating surfaces shall in no case be closer to the extreme outer edge of theymachine{than
the outer edg¢s of the illuminating surfaces of the dipped beam headlamp.

¢ Shall be gwitched on either simultaneously or in pairs. For changing over from the dipped beam headlamps to the
upper beam Headlamps, at least one pair of upper beam headlamps shall be switched on. For ghanging over from upper
beam headlamps to dipped beam headlamps, all upper beam headlamps shall be switched off simultaneously.

d The tell-thle shall be a blue light visible in the operator’s field of view, when the uppef;beam headlamps are switched
on.

e Symmetrjcal in relation to the zero Y plane of the machine. The total maximum dfitensity of the upper beam headlpmps
which can be switched on simultaneously shall not exceed 225 000 candelas.

C.3 Worklamp

C.3.1 Worgk lamp: lamp used for illuminating the .weorking area to the front, rear or side of the
machine. Sep Figure C.3-1 and Table C.3-1.

NOTE Wprk lamps are also referred to as working lights.
C.3.1.1 Cdlour of light: white.

C.3.1.2 Aljgnment: any direction, erall around where necessary.

14 © IS0 2023 - All rights reserved
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Key
gxample working zone illuminated by work lamp directed to the of the machine
gxample working zone illuminated by work lamp directed to ide of the machine
gxample working zone illuminated by work lamp directed t@le rear of the machine
7
Figure C.3-1$—s®ork lamp
R\
Table C.3-1 \—L»@quirements for work lamp
Lighting combinations f‘\\i)‘ II If
(see Annex A) A . B C A B C A B
Application to machines A@ 0 0 0 0 0 0 0
Numniber ")\J One or more?
Dimpensions, mm fo ‘
H, N N/A
H, JRe X N/A
E = N/A
D N N/A
Geome;gi?v\‘lsibility, minimum angles
@ & N/A
a, N/A
b N/A
B, N/A
Electrical connections Shall have a separate switch or control.b
Tell-tale N/A
Other requirements N/A

Where national requirements differ from those given here, the national requirements may be applied.

a  Anumberthat makes it possible to observe the actual working area of the machine and if necessary, also the attachment.

b Ifequipped, the front and rear position lamps may be illuminated when the work lamps are switched on.

©ISO

2023 - All rights reserved
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C.4 Reversing lamp

C.4.1 Reversing lamp: lamp actuated when the operator has moved the control to select the reverse
direction, provided to illuminate the area to the rear of the machine. See Figure C.4-1 and Table C.4-1.

C.4.1.1 Colour of light: white.

C.4.1.2 Alignment: rearwards.

E
D
= e ~
=
=
[ 2] | | -
)
1 )
Figure C.4-1 — Reversing lamp
Tdable C.4-1 — Requirements for reversing lamp
Lighting combinations I II III
(seelAnnex A) A B C A B C A B C

Application|{to machines N/A 0 0 0 0 0 N/A 0
Number One or more
Dimensions, mm
Hy <15002
H, >400
E N/A
D N/A
a Inalongitudinal direction at the rear portion of the machine. May be fitted higher if the design of the machine makes it
impractical to keep within 1 500 mm.
b  May be reduced to 10° if the design of the machine makes it necessary.
¢ Thereversing lamp shall be illuminated when the operator has actuated the control for the reverse direction and if the
device which controls the starting or stopping of the engine is in a position such that operation of the engine is possible.
The reversing lamp shall not be illuminated if either of the above conditions is not satisfied. The reversing lamp shall not be
illuminated when the direction control is in the neutral or forward direction positions.

16 © IS0 2023 - All rights reserved
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Table C.4-1 (continued)

Lighting combinations I II 111
(see Annex A) A | B | c A | B | ¢ A | B | ¢

Geometric visibility, minimum angles
ay 15°
a, 5°
B 45°
By 450
Electricatcommections €
Telltale Optional
Othé¢r requirements N/A

impr
b N
c
devid

The 1
illum|

a Iha longitudinal direction at the rear portion of the machine. May be fitted higher if the desigtrof the ma

hctical to keep within 1 500 mm.
flay be reduced to 10° if the design of the machine makes it necessary.

he reversing lamp shall be illuminated when the operator has actuated the controlfor the reverse dired
e which controls the starting or stopping of the engine is in a position such,thatoperation of the engi
eversing lamp shall not be illuminated if either of the above conditions is not-satisfied. The reversing lan|
inated when the direction control is in the neutral or forward direction positions.

thine makes it

tion and if the
he is possible.
hp shall not be

C.5

C.5.]

C.5.1
on th
See H

Direction indicator lamps

| Direction-indicator lamp

.1 Direction-indicator lamp: lamp usedté indicate to other road users and other
e work site that the operator of the machine intends to change direction to the right ¢
igure C.5-1 and Table C.5-1.

NOTH

C.5.1

C.5.1

C.5.3

C.5.1

Cate

Direction-indicator lamps are also referred to as turn signal lights.
.2 Colour of light: amber.
.3 Alignment: the installation direction laid down by the lamp manufacturer shall b
4 Flashing frequency: 1,5 Hz + 0,5 Hz (90 + 30 times/min).
.5 Types,of direction-indicator lamps:

bories(l, 1a, 1b: front direction-indicator lamps

participants
r to the left.

b observed.

Cate

Category 3:

Category 4:

Category 5:

©ISO

OTIeS 2a 0T 2D: Tear direction-imdicator tamps

to the sides of a machine

in conjunction with a Category 2a or 2b lamp)

1, 1a, or 1b and 2a or 2b lamps)

2023 - All rights reserved

combined front direction-indicator and rear direction-indicator lamp mounted

combined front direction-indicator and side direction-indicator lamp (to be used

supplementary side direction-indicator lamp (to be used in conjunctions with
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C.5.1.6 General requirements/explanations: these are as follows.

a) Direction-indicator lamps shall illuminate independently of other lamps. All direction-indicator

lamps on one side of the machine shall be switched on and off by means of one control and
flash in phase.

shall

b) Circuit-closed tell-tale is mandatory for front and rear direction-indicator lamps. The tell-tale
shall be green, flashing, and an audible signal may be provided. For lighting group Il machines, an

operational tell-tale could be required for front and rear lamps.

c) Operation of the light-signal control shall be followed < 1 s by the appearance of the light and <

by its firstextinction. The innminnfing surface of front direction-indicator ]:\mpc, F:\fngnry 1 ;

1,5s
shall

be 2 40 mm, Category 1a < 40 but > 20 mm, and Category 1b <20 mm from the illuminating‘su
of the d{pped beam headlamp.

d) Categorly 2a: rear direction-indicator lamps with steady luminous intensity (marker 1
Categorly 2b: rear direction-indicator lamps with variable luminous intensity (turfrsignal ligh

e) When the hazard warning signal control is actuated, the direction-indieator lamps need
function in the direction-indicator mode.

f)  On lighting group II machines, where the distance between the outeryedges of the illumin
surface$ of the front and rear direction-indicator lamps is more thaii6 m, supplementary direq
indicatqr lamps, Category 5, shall be fitted on both sides, preferably to the first third of the
length qf the machine [see Figure C.5-1 c]].

g) If suffidient visibility of the direction-indicator lamps is not available due to machine strug
Categorjy 5 lighting is required.

C.5.1.7 Minimum angle of visibility for direction-indicators.

C.5.1.71 Arrangements A and B: geometrical\¥isibility horizontal (Data Sheets C.5.2 to C.5.6).

Figure C.5-1] a) and b).

C.5.1.7.2 Arrangements C and D: see Eigure C.5-1, ¢) and d).

Dimensions are in nj

rface

ght).
).

| not

ating
tion-
total

ture,

See

etres
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b) Arrangement’B
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o~

M<L/3b
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N
N<6
d) Arrangement D

Key

1 category|ld

2 category|2d

3 category|3d

4  categoryl4d

5 category|5d

L overall I¢ngth of base machine, including front and rear equipment c

N distance[between the edges of the illumination surfa¢e of the lamps

K  distancelfrom the front of the machine to the edge'of the illuminating surface
M distance|between the edges of the illuminatifigysurface

B distance[between the outer edges of the light-emitting surface

a  The direftion-indicator lamp shall be(installed as close as possible towards the front.
b If M <1/BLisimpractical, the direction-indicator lamp shall be installed as close as possible towards the ffront.
c See, for gxample, ISO 7131, IS@.7433.

d SeeC.5.1]5.

Figure C.5-1 — Direction-indicator lamp
Table C.5-1 — Direction-indicator lamp application
Application Arrangement? Installation outline Category

Machine with a maximum base machine

length of 4,60 m and a maximum lateral A Two front-and rear - 3
distance between the outer edges of the| [Fjgyre C.5-12)] |indicator lamps

illuminating surfaces of 1,50 m.

Two front and side

Machine with a front-mounted structure, B combined direction- 4
linkage, etc. which prevents the use of indicator lamps

arrangements A, C and D. [Figure C.5-1 b)] Two rear direction-

indicator lamps Zaor2b

a  Accepted combinations are presented in Figure C.5-1 a) to d).

20 © IS0 2023 - All rights reserved
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Table C.5-1 (continued)

Application Arrangement? Installation outline Category
qu front direction- 1 or1aor1b
indicator lamps

Any machine C Two rear direction- 2aor 2b
[Figure C.5-1 ¢)] |indicator lamps
Two side direction- 5
indicator lamps
p [Mefromdrectior | jortaorts
Any machine ) T di —
[Figure C.5-1d)] |Tworear direction- A or 2b
indicator lamps

a  Accepted combinations are presented in Figure C.5-1 a) to d).

C.5.2 Front direction-indicator lamp

C.5.2.1 Frontdirection-indicator lamp: (see Figure C.5-2 and Table®;5-2). Categories 1| 1a and 1b.

\ -\

7 [_ / \ ||

S 1]

Figure C.5-2 — Front direction-indicator lamp

©1S0 2023 - All rights reserved 21
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C.5.2.2 Configuration: in Arrangement C, together with direction-indicator lamps Categories 2 and 5;
and in Arrangement D, together with direction-indicator lamp Category 2 (see C.5.1.7.2).

Table C.5-2 — Requirements for front direction-indicator lamp: Categories 1, 1a and 1b (see

C.5.1.6)
Lighting combinations I II 111

(see Annex A) A B C A B A B C
Application to machines N/A 0 S S S N/A 0 S
Number N/A Two or four? N/A Two or four?
Dimensions, in mm
H, N/A <1500b | <1500 N/A < 500!
H, N/A > 400 N/A ¥600
E N/A <4004 | <400 N/A <4004
D N/A >500¢ N/A >500¢
Geometric Yisibility, minimum angles
a; N/A 15° latitude N/A 15° latitugle
a, N/A 15° latitudef N/A 15° latitugle
P N/A 80°8 N/A 80°gh
B N/A 45°¢ N/A 45°gh
Electrical connections N/A See C.5.1.6 N/A See C.5.1]6
Tell-tale N/A See C.5.1.6 N/A See C.5.1]6
Other requirements N/A See C.5)1.6 N/A See C.5.1]6

a Fouralloy
of angle f; an

l the other, 8,.

ved if two do not comply with angles f; (outward) and®3, (inward). If four, one pair shall meet the requirgment

b  May be fitted higher if the design of the machine makes itimpractical to meet the requirement of <1 500 mm.

¢ May be fifted higher if the design of the machine makes it impractical to meet the requirement of < 1 500 mm; maximum
height shall b¢ 2 100 mm.

d May be 3 400 mm if the design of the_machine makes it impractical to meet the requirement of < 400 mm.
e May be ¢ 500 mm if the design of théymachine makes it impractical to meet the requirement of > 500 mm.
f  May be rdduced to 5° machine makes it necessary.

g Iftwo pailrs, the angle of one pair shall’'be 80° and that of the other, 45°.

h  May be rgduced if the design pf th€ machine makes 80° or 45° impractical.

22 © IS0 2023 - All rights reserved
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C.5.3 Rear direction-indicator lamp

C.5.3.1 Rear direction-indicator lamp: (see Figure C.5-3 and Table C.5-3). Categories 2a and 2b.
E

— o
4N

Figure C.5-3 ~~Rear direction-indicator lamp

C.5.3.2 Configuration:

— in Arrangement B, togetherwith direction-indicator lamp Category 4 (see C.5.1.7.1);
— in Arrangement C, together with direction-indicator lamps Categories 1 and 5;

— in Arrangement D;together with direction-indicator lamp Category 1 (see C.5.1.7.2).
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Table C.5-3 — Requirements for rear direction-indicator lamp: Categories 2a and 2b (see

C.5.1.6)
Lighting combinations I II 11

(see Annex A) A B C A B C A B C
Application to machines N/A 0 S S S S N/A 0 S
Number N/A Two or four? N/A Two or four?
Dimensions, in mm
H, N/A <1500° | <1500¢ N/A <1500P
H, NALA- 400 NALA- 600
E N/A <4004 | <400 N/A < 4009
D N/A >500¢ N/A >500¢
Geometric Yisibility, minimum angles
a, N/A 15° latitudef N/A 15° latitudlef
a, N/A 15° latitudes N/A 15° latitudes
B N/ 80°h N/A 80°h.i
B N/A 45°h N/A 45°h,i
Electrical connections N/A See C.5.1.6 N/A See C.5.1]6
Tell-tale N/A See C.5.1.6 N/A See C.5.116
Other requirements N/A See C.5.1.6 N/A See C.5.1l6

a  Fouralloyed if two do not comply with angles ; (outward) and 5, (inward). If four, one pair shall meet the requirgment
of angle f; angl the other, f3,.

b  May be fifted higher if the design of the machine makes it impractical to meet the requirement of <1 500 mm.

¢ May be fifted higher if the design of the machine makes it impractical to meet the requirement of < 1 500 mm: maxijmum
height shall b¢ 2 100 mm.

d Maybe >HB00 mm if the design of the machine makes-timpractical to meet the requirement of < 400 mm.

e May ber¢gduced if the design of the machine makes\itimpractical to meet the requirement of > 500 mm, for example, on
rear-dump dumper.

f  May be rgduced to 10° if the design of the machine makes it necessary.
g May be rdduced to 5° if the design of the'machine makes it necessary.
h Iftwo pailrs, the angle of one pair shall-be 80° and that of the other 45°.

i May bergduced if the design ofithe’ machine makes it impractical to achieve 80° or 45°, for example, on a maching with
rear-mounted working equipmentor rear-dump dumper.
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C.5.4 Combined front direction-indicator and rear direction-indicator lamp

C.5.4.1 Combined front direction-indicator and rear direction-indicator lamp: (see Figure C.5-4
and Table C.5-4) Category 3.

E

Figure C.5-4 — Combined front direction-indicator and rear direction-indicatox lamp
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C.5.4.2 Configuration: in Arrangement A (see C.5.1.7.1).

Table C.5-4 — Requirements for combined front direction-indicator lamp and rear direction-

indicator lamp: Category 3 (see C.5.1.6)

Lighting combinations I 11 111
(see Annex A) A B C A B C A B C

Application to machines 0 0 0 S S S N/A S S

Number Two? N/A Two?

Dimensions. in mm

H; <1500P <1500¢ N/A <1500

H, > 400 N/A >.600

E N/A

D N/A

Geometric yisibility, minimum angles

a; 15° latitude N/A 15° latitugle

a, 10° latitude N/A 10° latitugle

B 45° front N/A 45° front
60° rear N/A 60° rear

Ba 5° front N/A 5° front
5° rear N/A 5° reard

Electrical connections See C.5.1.6 N/A See C.5.1]6

Tell-tale See C.5.1.6 N/A See C.5.1]6

Other requirements See C.5.1.6 N/A See C.5.1.p¢

a Direction
Arrangement
Arrangement

b  May be fi

¢ May be fif
height shall b

d Mayberg

e Direction|
and where th
See C.5.1.7.1, 4

Findicator lamps of Category 3 may not be combined with any other direction-indicator lamp (see C.5|1.7.1,
A). If the Category 3 lamp does not fulfilthe geometric visibility (owing to equipment or attachment),
D (see C.5.1.7.2) shall be used.

ted higher if the design of the machine'makes it impractical to meet the requirement of <1 500 mm.

ted higher if the design of the machinhe makes it impractical to meet the requirement of < 1 500 mm: maximum
e 2 100 mm.

duced to 2° if the design of the‘'machine makes it necessary.

Findicator lamps of Category 3 may only be used on machines whose maximum length does not exceed 4|60 m
b distance between¢the.outlines of the illuminating surfaces of the front and the rear indicators is < 1,50 m.
A\rrangement A.

26
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C.5.5 Combined front direction-indicator and side direction-indicator lamp

C.5.5.1 Combined front direction-indicator and side direction-indicator lamp: (see Figure C.5-5
and Table C.5-5) Category 4.

E

Figure C.5-5 — Combined front direction-indicator and side direction-indicator lamp

C.5.3.2 ConfigurationZin-Arrangement B, it shall be used in conjunction with rear directipn-indicator
lamp, Category 2a or2b\(see C.5.1.7.1).

Table C.5-5,=— Requirements for combined front direction-indicator and side direction-
indicator lamp: Category 4 (see C.5.1.6)

Lighting combinations I II IIf
{see Annex A) A B C A B C A B
Application to machines N/A 0 S S S S N/A 0 S
Number N/A Two? N/A Two?
Dimensions, in mm
H, | N/A | <1500b <1500¢ | N/A | <1500

a  Side direction-indicator lamps of Category 4 may only be used in combination with rear direction-indicator lamps of
Category 2. See C.5.1.7.1, Arrangement B.

b  May be fitted higher if the design of the machine makes it impractical to meet the requirement of <1 500 mm.

¢ May be fitted higher if the design of the machine makes it impractical to meet the requirement of <1 500 mm: maximum
height shall be 2 100 mm.

d Maybe>400 mm if the design of the machine makes it impractical to meet the requirement of < 400 mm.
e See(C.5.1.7.1.
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Table C.5-5 (continued)

Lighting combinations I 11 111
(see Annex A) A B | ¢ A | B | ¢ A B C

H, N/A > 400 N/A > 600

E N/A <4004 | <400 N/A <4004

D N/A > 500 N/A > 500

K N/A e N/A e

Geometric visibility, minimum angles

a NrA +54atitude NrA +54tatituyle

a, N/A 10° latitude N/A 10° latitugle

B N/A 45° front N/A 45%frong
N/A 55°rear N/A 55°rear

B, N/A 10° front N/A 10° fronf
N/A -5°rear N/A -5°rear

Electrical connections N/A See C.5.1.6 N/A See C.5.1]6

Tell-tale N/A See C.5.1.6 N/A See C.5.1]6

Other requirements N/A See C.5.1.6 N/A See C.5.1]6

a Side dire
Category 2. S¢

b  May be fi
¢ May be fif
height shall b

d Maybe>
e See(C.5.1|

tion-indicator lamps of Category 4 may only be used in combinatien with rear direction-indicator lanjps of
e C.5.1.7.1, Arrangement B.

ted higher if the design of the machine makes it impractical to meet the requirement of <1 500 mm.

ted higher if the design of the machine makes it impracticalto meet the requirement of < 1 500 mm: maximum
e 2100 mm.

100 mm if the design of the machine makes it imprdcti¢al to meet the requirement of < 400 mm.

/1.
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C.5.6 Supplementary side direction-indicator lamp

C.5.6.1 Supplementary side direction-indicator lamp: (see Figure C.5-6 and Table C.5-6)
Category 5.

D \“’
\ _——\
d ) \ \ \

&

C)

&N

Figure C/{5+6 — Supplementary side direction-indicator lamp

C.5.4.2 Configuratiefi: in Arrangement C, it shall be combined with direction-indidator lamps,
Categories 1 and 2)(see C.5.1.7.2).

Table C.5:6'— Requirements for supplementary side direction-indicator lamp: Category 5

(see C.5.1.6)
Lighting combinations 1 11 01
(see Annex A) A B C A B C A B C
Application to machines N/A 0 0 S S S N/A 0 0
Number N/A Two N/A Two

Dimensions, in mm

a  May be fitted higher if the design of the machine makes it impractical to meet the requirement of <1 500 mm.

b  Maybe fitted higher if the design of the machine makes it impractical to meet the requirement of < 1 500 mm: maximum
height shall be 2 100 mm.

c See(.5.1.7.2 Arrangement C.
d May bereduced to 5°if the design of the machine makes it necessary.

e Supplementary side direction-indicator lamps of Category 5 may only be used in combination with direction-indicator
lamps of Categories 1 and 2. See Figure C.5-1, c) and C.5.1.6, f) and g).
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Table C.5-6 (continued)

Lighting combinations I 11 111

(see Annex A) A B | C A | B A B C
H, N/A <15002 <1500 N/A <15002
H, N/A > 500 N/A > 800
E N/A
D N/A
M N/A | ¢ | N/A | ¢
Geometric yistbitity, rmmumrargtes
a; N/A 15° latitude N/A 15° latitugle
a, N/A 15° latituded N/A 15%latituded
B N/A 55° rear N/A 55° rear
B, N/A —5°rear N/A —5°rear
Electrical connections N/A See C.5.1.6 N/A See C.5.1]6
Tell-tale N/A See C.5.1.6 N/A See C.5.1]6
Other requirements N/A See C.5.1.6¢ N/A See C.5.1.p¢

height shall b¢ 2 100 mm.
¢ See(C.5.1[.2 Arrangement C.

a  May be fifted higher if the design of the machine makes it impractical to meet the fr¢quirement of <1 500 mm.

b  May be fifted higher if the design of the machine makes it impractical to meet the réquirement of < 1 500 mm: maxijmum

d May be rdduced to 5°if the design of the machine makes it necessary.

e Supplemgntary side direction-indicator lamps of Category 5 may'only be used in combination with direction-indicator
lamps of Categories 1 and 2. See Figure C.5-1, ¢) and C.5.1.6, f) and\g)!

C.6 Hazard warning signal

C.6.1 Hazprd warning signal: simultanéous operation of all direction-indicator lamps of the mac¢hine
to indicate the presence of the machin&which is unable to continue its operation, or is operating at a
reduced spged, and thus presents a-hazard to other on-road and off-road users. See Figure C.6-1 and

Table C.6-1.

30
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Figure C.6-1 — Hazard warning signal
C.6.2 Configuration: Arrangement — see G:5.
Table C.6-1 —'Requirements for hazard warning signal
Lighting combinations I II IIf
(see Annex A) A B C A B C A B

Application to machines N/A 0 S S S S N/A
Number N/A a N/A a
Dimgnsions, mm N/A a N/A a
Geometric visibility, mini- N/A a N/A a
mun) angle
Electricaliconnections N/A b N/A b
Tell{tale N/A ¢ N/A ¢
Other requirements N/A de N/A de
a Equivalent to direction-indicator lamps (see C.5.2 to C.5.6).
b  Shall be operated by separate control. All direction-indicator lamps shall function simultaneously.

C

d

e

Circuit-closed tell-tale is required. Tell-tale light shall be flashing and may be the simultaneous operation of the tell-
tale of the direction-indicator lamps (see C.5.1.6).

The hazard warning signal lamps shall not be connected with the switch-off key for the engine.

The function to automatically activate hazard warning signal may be adopted to prevent accidents. (for example,
collision from the rear side).

© IS0 2023 - All rights reserved
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C.7 Stop lamp

C.7.1 Stop lamp: lamp used to indicate to road users and other exposed persons to the rear of the
machine, that the service brake control has been actuated. See Figure C.7-1 and Table C.7-1.

NOTE Stop lamps are also referred to as brake lights.

An emergency braking signal that simultaneously flashes the stop lamps may be provided on machines
with a maximum ground speed greater than 50 km/h. An emergency braking signal is optional. See
Annex F for requirements for an emergency braking signal, if provided.

€711 Colour of light: red.

C.7.1.2 Allgnment: towards the rear.

E
D
?
R
S IS= ;
=

Figure C.7-1 — Stop lamp
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Table C.7-1 — Requirements for stop lamp

Lighting combinations I II 111
(see Annex A) A B C A B C A B

Application to machines N/A 0 S 0 Sa S N/A 0 S
Number N/A Two Two N/A Two
Dimensions, in mm
H; N/A <1500V <1500¢ N/A <1500
H, N/A > 400 N/A > 600
E N7A
D N/A | > 5004 | N/A ] 7|> 5000
Geometric visibility, minimum angles
a N/A 15° NyA 10°
a, N/A 15°¢ N/A 15°¢
P1 N/A 45° N/A 30°f
B2 N/A 45° N/A 30°f
Electrical connections N/A g N/A g
Tell{tale N/A h N/A h
Othér requirements N/A i N/A i

a  Notapplicable to hydrostatic-driven machines with a designed speed of < 20 km/h and without a brake gedal.
b  May be fitted higher, if the design of the machine makes it imppactical to meet the requirement of < 1 50 mm.

¢ May be fitted higher if the design of the machine makes it impractical to meet the requirement of <1 500 mhm: maximum
height shall be 2 100 mm.

d May be reduced if the design of the machine makes-itiimpractical to meet the requirement of > 500 mm, f¢r example, on
rear {lump dumper.

e May bereduced to 5° depending on the structure of the machine.

f  @n machines with rear-mounted equipsmient and dumpers with a rear dump which are not subject to rgad travel, the
anglg may be reduced if the design of the machine makes it impractical to meet the requirement

g Actuation of the service brake coritrol shall close the electrical circuit for the stop lamp.
h  Ifany, it should be a non-flashinglight which comes on in the event of the malfunctioning of the stop lamps.

i The luminous intensity ofithe ‘stop lamp shall be markedly brighter than that of the rear position lamp.

C.8 | Rear registration plate lamp

C.8.1 Rearregistration plate lamp: device used to illuminate the space intended to agcommodate
the rear registration plate; it may consist of different optical elements. See Figure C.8-1 and Table C.8-1.

4 Val 1 £1 1 1
C.8. [Py LO10Ur Ol figiit. WIIItcE.

C.8.1.2 Alignment: any direction to illuminate the rear registration plate such that the lamp is not
directly visible from Zone 2 specified in 4.1.6.b).
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Figure C.8-1 — Rear registration platé lamp
Table C.8-1 — Requirements for rear registration plate lamp
Lighting combinations I II 111
(see|Annex A) A | B | C A B C A | B | C

Application{to machines N/A Sa N/A
Number N/A b N/A
Dimensiong, in mm
H; N/A b N/A
H, N/A b N/A
E N/A b N/A
D N/A b N/A
Geometric Yisibility, minimuiangles
a, N/A b N/A
a, N/A b N/A
By N/A b N/A
B, N/A b N/A
Electrical commections N7/A& € N7&
Tell-tale N/A
Other requirements N/A | d N/A

a  Only valid on machines subject to road approval and those which, according to national legislation, must be registered
and equipped with a rear registration plate lamp.

b  Such that device is capable of illuminating the space intended to accommodate the rear registration plate.

¢ Therear registration plate lamp shall be switched on together with the rear position lamps.

d Thelight shall not dazzle and shall not be directly visible towards the rear.
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C.9 Front position lamp

C.9.1 Front position lamp: lamp used to indicate the presence and the width of the machine when
viewed from the front. See Figure C.9-1 and Table C.9-1.

C9.1.1 Colour of light: white.

NOTE Where national requirements differ from the requirement of this document, the national requirements
can be applied.

C.9.12—Atignmenttowards the fromnt:

Figure C.9-1 — Front position lamp

© IS0 2023 - All rights reserved 35


https://standardsiso.com/api/?name=f737cd9650fc98e885239cadbc976a0b

ISO 12509:2023(E)

Table C.9-1 — Requirements for front position lamp

Lighting combinations I 11 II1

(see Annex A) A | B | ¢ A B C A | B C
Application to machines N/A S S S N/A 0
Number N/A Two? N/A Two?
Dimensions, in mm
H; N/A <1500 N/A <1500¢
H, N/A > 400 N/A > 600
E N7A =400 N7A =404
D N/A >500¢ N/A >5p0¢
Geometric yisibility, minimum angles
a; N/A 15° N/A 15°
a, N/A 15°f N/A: 1%°f
B N/A 80° N/A 8p°
B N/A 45°¢ N/A 4g°h
Electrical cpnnections N/A i N/A
Tell-tale N/A j N/A
Other requirements N/A k N/A i

When nationjal requirements differ from those presented here, the national requirements may be applied.

a Four may| be used. The additional front position lamps shall be grouped or reciprocally incorporated with addifional
lamps.

b  May be fifted higher if the design of the machine makes it impractical to meet the requirement of < 1 500 mm: maxijmum
height shall b¢ 2 100 mm.

¢ May be fifted higher, if the design of the machine makes ittmpractical to meet the requirement of <1 500 mm.
d Maybe >HA00 mm if the design of the machine makesitimpractical to meet the requirement of < 400 mm.

e May ber¢dduced if the design of the machine makés itimpractical to meet the requirement of > 500 mm, for example, on
rear-dump dumper.

f  May be rgduced to 5° depending on the machine structure.
g May be rgduced to 10° if the structure’or;attachment makes 45° impractical.
h  May be rdduced to 5° if the structure)or attachment makes 45° impractical.

i  The electfical connections shalkb€ such that the front position lamps, together with rear position lamps, are switched
on when the dipped beam light-and’upper beam light are switched on. They shall be symmetrical in relation to the zero Y
plane.

j  Ifany, aclrcuit-closed.tell-tale shall be non-flashing.

k  The frontjpositiontamps shall not dazzle.

C.10 Rear'pesitionlamp

C.10.1 Rear position lamp: lamp used to indicate the presence and width of the machine when viewed
from the rear. See Figure C.10-1 and Table C.10-1.

C.10.1.1 Colour of light: red.

C.10.1.2 Alignment: towards the rear.
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Figure C.10-1 — Rear position lamp
Table C.10-1 — Requirements for rear position lamp
Lighting combinations I I I1]

(see Annex A) A B C A B C A B C
Application to machines 0 0 S S S S N/A 0 S
Numjber Minimum of two N/A | Minimum of two
Dimgnsions, in mm
H; <15002 N/A 11500V
H, > 400 N/A > 600
E <400¢ <400 N/A <400¢
D >500d N/A > 5004
a  May be fitted higher if the design of the machine makes it impractical to meet the requirement of < 1 500 mim: maximum
height shall be 2-100 mm.

b  May be fitted higher, if the design of the machine makes it impractical to meet the requirement of < 1 50 mm.
¢ Maybe,'depending on the machine structure, > 400 mm (from the extreme outer edge of the machine).
d Mayhe reduced ifthe design of the machine makes it impractical to meet the requirement of > 500 mm, féor example, on

posit

ion lamps.

rear-dump dumper or machines with an overall width < 1 400 mm.
e May bereduced to 5° depending on the structure of the machine.
f  Horizontal angle of the two rear position lamps:

— either 45° inwards and 80° outwards,

— or 80° inwards and 45° outwards.

g The rear position lamps shall be switched on together with the front position lamps when the dipped beam and upper
beam lights are switched on.

h If any, the tell-tale shall be non-flashing, circuit-closed and combined with the circuit-closed tell-tale of the front

i The angle 80° may be reduced to 50° and the angle 45° to 30°, depending on the machine structure. These angles may
be further reduced if the design of the machine makes 50° and 30° impractical on machines with rear-mounted working
equipment or on rear-dump dumpers not used on the road.
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Table C.10-1 (continued)

Lighting combinations I 11 111

(see Annex A) A | B | c A | B | ¢ A | B | ¢
Geometric visibility, minimum angles
a 15° N/A 15°
a, 15°¢ N/A 15°¢
B 80°/45°f N/A 80°/45°%1
By 80°/45°f N/A 80°/45°f1
Electrical commrections 3 N/A g
Tell-tale h N/A I
Other requirements N/A

a  May be fit
height shall b
b  May be fi
¢ Maybe,d
d Mayberg

rear-dump duf

e Mayberg
f  Horizont

— either]

— or 809
g Therear
beam lights a
h If any, th

position lamp

i  Theangld
be further re
equipment or

ted higher if the design of the machine makes it impractical to meet the requirement of < 1 560 hm: maximum

e 2 100 mm.
ted higher, if the design of the machine makes it impractical to meet the requirement of <1 500 mm.
epending on the machine structure, > 400 mm (from the extreme outer edge of theumachine).

duced if the design of the machine makes it impractical to meet the requiremént'of > 500 mm, for examp)
mper or machines with an overall width <1 400 mm.

duced to 5° depending on the structure of the machine.
l angle of the two rear position lamps:

45° inwards and 80° outwards,

inwards and 45° outwards.

bosition lamps shall be switched on together with the front position lamps when the dipped beam and
e switched on.

e tell-tale shall be non-flashing, circuit-closed and combined with the circuit-closed tell-tale of the
5.

80° may be reduced to 50° and the angle 45° to 30°, depending on the machine structure. These angle
luced if the design of the machine makes\50° and 30° impractical on machines with rear-mounted wo
on rear-dump dumpers not used on theroad.

le, on

pper

front

may
rking

C.11 Rear

C.11.1 Rea
fog or other

fog lamp

I fog lamp: lamp-used to signal the presence of the machine from the rear in conditigns of

conditions which-adversely affect visibility. See Figure C.11-1 and Table C.11-1.

C.11.1.1 Colour of light: red.

C.11.1.2 Al

gntnent: towards the rear.
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Figure C.11-1 — Rear fog lamp
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Table C.11-1 — Requirements for rear fog lamp

Lighting combinations I II 111
(see Annex A) A | B | ¢ A B C A | B | ¢

Application to machines N/A 0 02 N/A
Number N/A OneP N/A
Dimensions, in mm
Hq N/A <1500¢ N/A
H, N/A > 400 N/A
E N7/A&
D N/A
Geometric yisibility, minimum angles
aq N/A 5° N/A
a, N/A 5° N/A
B N/A 55° N/A
B N/A 25° N/A
Electrical cpnnections N/A d N/A
Tell-tale N/A e N/A
Other requirements N/A f N/A
a  Applicatipn S shall be used if the maximum speed exceeds 60 km/h.
b  Two are dptional.
¢ May be fifted higher if the design of the machine makes it impracticalto meet the requirement of < 1 500 mm: maxijmum
height shall b¢ 2 100 mm.
d May onlyjoperate when the dipped beam headlamp or the uppéer beam headlamp are switched on.
e Circuit-clpsed, non-flashing, tell-tale is required.
f  When only one rear fog lamp is fitted, it shall be poSitioned on the opposite side of the zero Y plane of the machine to
the direction jof traffic prescribed in the country where the machine is used. The distance between the rear fog lamp and
the stop lampg shall be >100 mm.

C.12 Specjal warning lamp

C.12.1 Special warning lapip:“flashing lamp, used to indicate the presence of the machine to ¢ther
road users dr exposed persons. See Figure C.12-1 and Table C.12-1.

C.12.1.1 Cdlour of light: yellow or amber.

C.12.1.2 Aljgnment: all around.
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Dimensions in metres

<20

Figure C.12-1 — Special warning lamp

Table C.12-1 — Requirements for special warning lamp

Lighting combinations I 11 11}

(see Annex A) B C A B C A B C
Application to machines 0 0 0 0 0 0 0 0
Number One or more (when the horizontal and vertical visibility so requires)
Dimpnsions, in mm
H, Height and visibility?

H, N/A

E N/A

D N/A

Geometric visibility, minimum angles

ay 8°

a, Shall light up the ground 20 m from the periphery of the maghine.
P1 Attaroumd

B, N/A

Electrical connections N/A

Tell-

tale

Fixed amber lamp

Other requirements

b

a  One special warning lamp shall always be visible within the zone prescribed by a,.

b  Flashing frequency 2 Hz to 4 Hz (120 times/min. to 240 times/min.). The special warning lamp shall be fitted in such a
way (for example, on the top of the operator's cab) to avoid dazzling the operator. The special warning lamp may be foldable
or detachable.

¢ Partial maskings caused by narrow machine features (for example, backhoe booms, excavator booms, layer masts) are
permitted.
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C.13 Rear reflex reflector (non-triangular)

C.13.1 Rear reflex reflector (non-triangular): device used to indicate the presence of the rear of
a machine by the reflection of light emanating from a light source not connected to the machine, the
observer being situated near the light source. See Figure C.13-1 and Table C.13-1.

C.13.1.1 Colour of retro-reflected light: red.

C.13.1.2 Alignment: towards the rear.

£
D
HQ
= mm [ ~_ 1 R

‘g

s R —
Eﬁi

Figure C.13-1 = Rear reflex reflector (non-triangular)

C.13.1.3 C(Ilfiguration: the illuminating surface of the rear reflex reflector may have common parts
with any other rear lamp.

Table C.13-1 — Requirements for rear reflex reflector (non-triangular)

Lighting fombinations I II 111
(seelAmmex A) A B C A B C A B C
Application To machines S S S S S S S N S

a Ifitis not possible to comply with the position and visibility using two rear reflex reflectors, four may be fitted.

b  May be > 900 mm from the ground reference plane if the design of the machine makes it impractical to meet the
requirement of < 900 mm.

¢ May be > 900 mm from the ground reference plane if the design of the machine makes it impractical to meet the
requirement of < 900 mm: maximum height shall be 1 500 mm.

d Maybe>400 mm if the design of the machine makes it impractical to meet the requirement of < 400 mm.

e May bereduced if the design of the machine makes it impractical to meet the requirement of > 500 mm.

f  May bereduced to 5° if the rear reflex reflector minimum height above ground reference plane is 900 mm.
g May be complied with by using two separate rear reflex reflectors.
h  May be reduced if the design of the machine makes 30° impractical.
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Table C.13-1 (continued)

b

C

d

e

-

= 0Q

requirement of < 900 mm.

requirement of £ 900 mm: maximum height shall be 1 500 mm.

Lighting combinations I I1 111
(see Annex A) A | B | c A | B | ¢ A | B | ¢

Number Two or four?
Dimensions, in mm
H, < 900b | <900¢ <900b
H, >400 >600
E < 4004 | < 400 < 4004
D 560
Geo‘netric visibility, minimum angles
a; 15°
a, 15°f
B 30°8 309
B2 30°8 309h
Electrical connections N/A
a Ifitis not possible to comply with the position and visibility using two rear reflex reflectors, four may befitted.

May be > 900 mm from the ground reference plane if the design of tlie’machine makes it impractica
May be > 900 mm from the ground reference plane if the desiginof the machine makes it impractica

May be > 400 mm if the design of the machine makes it impragtical to meet the requirement of < 400 mm|
May be reduced if the design of the machine makes it impractical to meet the requirement of > 500 mm.
May be reduced to 5° if the rear reflex reflector minimin height above ground reference plane is 900 mn
Nay be complied with by using two separate rearseflex reflectors.
\

lay be reduced if the design of the machine makes 30° impractical.

I to meet the

I to meet the

C.14 Front reflex reflector (non-triangular)

C.14{1 Front reflex reflector_(non-triangular): device used to indicate the presence of the
machine by the reflection_of light emanating from a light source not connected to the 1
observer being situated near the light source. See Figure C.14-1 and Table C.14-1.

C.1411.1 Colourofretro-reflected light: white or colourless.

front of the
hachine, the
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