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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
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Introduction

Earth-moving machines 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-reflector devices will differ.

This International Standard pm\/idpQ information needed for the selection of Iighting, Qignnlling and marking
lightg and reflex-reflector devices based on machine application and speed.

© 1SO 2004 - All rights reserved
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INTERNATIONAL STANDARD

ISO 12509:2004(E)

Earth-moving machinery — Lighting, signalling and marking
lights, and reflex-reflector devices

1 3

This

signg
self-g
as or

Scope

nternational Standard specifies the minimum requirements for installation and performang
ling and marking lights, and reflex-reflector devices on earth-moving machjnes.” It is
ropelled wheel or crawler earth-moving machines as defined in ISO 6165, intended for off-
-road, use. It is not applicable to pedestrian-controlled machines.

2

ormative references

The following referenced documents are indispensable for the<{application of this documen

refer
docu

ISO §
traile

ISO ¢

ISO 1

3

3.1

For t

applyl.

3.11
zero
vertid

nces, only the edition cited applies. For undated referénces, the latest edition of th
ment (including any amendments) applies.

03:2002, Road vehicles — Installation of lighting and-Jight signalling devices for motor vehi
S

165, Earth-moving machinery — Basic types~ Vocabulary

227:1987, Road vehicles — Lighting and.light signalling devices — Vocabulary

Terms, definitions and symbols

Terms and definitions

ne purposes of thissdocument, the terms and definitions given in ISO 303, I1ISO 7227 and

Y plane
al plafge'which passes through the longitudinal centreline of the machine

e of lighting,
pplicable to
road, as well

t. For dated
b referenced

bles and their

the following

NOTE

See |ISQ 6746-1

3.1.2

X plane
any vertical plane normal to the Y plane

NOTE See ISO 6746-1.

3.1.3

ground reference plane

GRP

plane surface on which the machine stands and which should be substantially horizontal

© IS0

2004 — All rights reserved
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314

extreme outer edge

plane parallel to the median longitudinal plane of the machine and touching its lateral outer edge on either
side of the machine, disregarding the projection of tyres near the point of contact with the ground and
connections for tyre-pressure gauges, the projection of any anti-skid device mounted on the wheels, of
rear-view mirrors, and of side direction indicator lamps, front and rear-position lamps and stopping lamps

315
overall width
distance between the two vertical planes of the extreme outer edge

3.1.6
operating miass
OM
mass of the pase machine with equipment and empty attachment as specified by the manufacturer; and with
the operator (75 kg), full fuel tank and all fluid systems at the levels specified by the manufacturer,

[ISO 6016:1998, definition 3.2.1]

31.7
lamp
device desighated to illuminate the road or ground (lighting) or to emit a light signhal (light signalling)

NOTE Light marking is similarly regarded as a lamp (see ISO 7227).

31.71
equivalent lamps
lamps which|have the same function and are geometrically interehangeable

[ISO 7227:1987, definition 3.8]
3.1.7.2

independent lamps
lamps which|have separate illuminating surfaces,,;separate light sources and separate lamp bodies

[ISO 7227:1987, definition 3.9]
3.1.7.3
grouped lamps

devices which have separate illuminating sources and separate light sources but a common lamp body

[1ISO 7227:1987, definition(3.10]

31.74
combined Igmps
devices whi%w have separate illuminating surfaces, but a common light source and a common lamp body

[ISO 7227:1987, definition 3.11]

3.1.7.5

reciprocally incorporated lamps

devices which have separate light sources (or a single light source operating under different conditions, totally
or partially common illuminating surfaces and a common lamp body)

[ISO 7227:1987, definition 3.12]
3.1.7.6
reflex reflector

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

2 © ISO 2004 — All rights reserved
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3.1.8
illuminating surface
(lighting device) orthogonal projection of the full aperture of a reflector in a transverse plane

NOTE 1 If the lighting device has no reflector, the definition of the illuminating surface of a signalling device (3.1.9)
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.

NOTE 2 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.

NOTH 3  Adapted from ISO 7227:1987.
NOTH 4  See Annex C.

3.1.9
illumiinating surface
(signglling device other than reflex reflector) orthogonal projection of the lamp.in a plane perpenpdicular to its
refergnce axis and in contact with the exterior light-emitting surface of a lamp,-this projection bging bounded
by the edges of screens situated in this plane, each allowing only 98 % of\the total luminous infensity of the
light {o persist in the reference axis direction

[ISO [r227:1987, definition 3.36]
NOTH See Annex C.

3.1.1p
illuminating surface
(reflei reflector) illuminating surface in a plane perpendicular to the reference axis and bounded py planes on
the opter edges of the light projection and parallelto this axis

[ISO [r227:1987, definition 3.37]

3.1.1E
referpnce axis

chargcteristic axis of the light(signhal for use as the reference direction (a=0°, £=0°) for] photometric
meagurements and when fitting_the lamp on the machine

NOTH The reference axis'is determined by the manufacturer (see Annex C).
3.1.1p
referpnce centre

intergection of‘the reference axis with the light-emitting surface

[ISO [r227:1987, definition 3.41]

NOTE See Annex C.

3.1.13

light-emitting surface

all or part of the exterior surface of the transparent lens that encloses the lighting and light signalling devices
and conforms to certain defined photometric and colorimetric conditions

[ISO 7227:1987, definition 3.38]

NOTE See Annex C.

© 1SO 2004 - All rights reserved 3
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control device
device indicating either that a device is operating correctly or is actuated

3.1.141
tell-tale

visible and/or audible device that indicates actuation and/or operating condition of lighting and light signalling
devices or system

[ISO 7227:1987, definition 3.32]

3.1.14.2
operational
tell-tale whic

actuated is o

[1ISO 7227:14

3.1.14.3

tell-tale
n informs the operator/driver whether a lighting or light signalling device or system thathas
perating correctly or not

87, definition 3.33]

circuit-closqd tell-tale

tell-tale whic

switched on

[1ISO 7227:19

3.1.15

angles of ge
angles which

NOTE
centre of the |

axis. The hori:
corresponding
corresponding

TH

h informs the operator/driver whether a lighting or light signalling*device or system has
but not whether a lighting is operating correctly or not

87, definition 3.34]

ometric visibility
determine the widest solid angle in which the apparent surface of a lamp is visible

e solid angle is determined by the segments of a\sphere in which the centre coincides with the refd
bmp and the equator is parallel to the ground.(These segments are determined in relation to the refeg
rontal angles correspond to the longitude and the vertical angle to the latitude. The horizontal angles
to longitude outboard, and f, corresponding to the longitude inboard, and the vertical angles
to the up latitude and «, corresponding 1o the down latitude (see data sheet diagram in Annex E).

p

[«

been

been

rence
rence

bre f3,
re a

3.2 Symbpls

H, makimum height above ground

H, minimum height abote,ground

E disfance between.outer edges of machine and illuminating surface of lighting device

D disfance between two lamps

K distance from front of machine to edge of illuminating surface

K, distance between edges of illuminating surface

ay vertical angles corresponding to up latitude

a vertical angles corresponding to down latitude

o2 horizontal angles corresponding to longitude outboard

o horizontal angles corresponding to longitude inboard

S minimum requirements regarding lighting, signalling and marking lights and reflex-reflector devices
for on/off-road use

4

© ISO 2004 — All rights reserved
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N/A

4

4.1

ISO 12509:2004(E)

optional lighting, signalling and marking lights and reflex-reflector devices 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 International Standard.

not applicable

General requirements

Installation of lighting, signalling and marking lights, and reflex-reflector devi

earth-moving machinery

411
norm
the ¢
distu

41.2
flat, H

413

a)

b)

c)

41.4
heigh

met,

41.5
the z
of th

requ

4.1.6

lead
from

Anne

fram

4.1.6
trans
anglg

4.1.6.

ces on

The lighting, signalling and marking lights, and reflex-reflector devices shall be so fitte
al conditions of use and especially regarding any vibration to which they could be subjecte
haracteristics laid down in Annex E. In particular, it shall not be possible for the lamps.to be
bed.

The position, e.g. height and orientation, of the lamps shall be verified with the unladen 1
orizontal surface.

Lamps constituting a pair shall

e fitted to the machine symmetrically in relation to the zero Y-plane and at the same heid
ground, except on machines with unsymmetrical shape,

q

4

atisfy the same colorimetric characteristics (see Annex D),
have substantially identical photometric characteristies (see Annex D).

The maximum height (H4) above ground shall’be measured from the highest point, and
t (H,) from the lowest point, of the illuminating surface. When the height requirements are
t is sufficient to refer to actual lamp edges'(see ISO 303).

The width position shall be determined from the edge of the illuminating surface which is
bro Y plane of the earth-moving machine when referred to the overall width (£), and from the
e illuminating surfaces when, referred to the distance between the lamps (D). Whe
irements are substantially met,it is sufficient to refer to the actual lap edges (see ISO 303).

No red light shall be-visible towards the front. No white light shall be visible towards the r
fo confusion emitted-by’/a lamp, other than the white light from the reversing lamp(s) or t
the working lamp(s)-"Compliance with these requirements shall be tested according to
x B. During the test, the machine shall be located on a horizontal plane and, in the case
¢ steering, in @/straight position.

1 There shall be no direct visibility of a red light if viewed by an observer moving withi
versesplane situated 25 m from the front wheel/track. The width of Zone 1 is determined in r
s _starting from both sides of the wheel/track gauge [see Figure B.1 a)].

d that, under
1, they retain
inadvertently

hachine on a

ht above the

the minimum
substantially

furthest from
inner edges
n the width

ar that could
e white light
SO 303 and
bf articulated

n Zone 1in a
pspect of 15°

2 I'here shall be no direct visibility ot a white light It viewed by an observer moving wit

hin Zone 2 in

a transverse plane situated 25 m from the rear wheel/track. The width of Zone 2 is determined in respect of
15° angles starting from both sides of the wheel/track gauge [see Figure B.1 b)].

4.1.7

plate lamp (if any), can only be switched on and off simultaneously.

4.1.8

The electrical connections shall be such that the front and rear-position lamps, and rear registration

The electrical connections shall be such that the main/upper beam headlamp (if applicable) and

dipped/lower beam headlamp and rear fog lamp (if any), cannot be switched on unless the front and rear-
position lamps, and rear registration plate lamp (if any), are also switched on. This requirement shall not apply
to main/upper beam or dipped/lower beam headlamps, when light signals are emitted.

4.1.9 The number of lamps fitted to the machine shall be equal to the number(s) specified in the data
sheets presented in Annex E.

© 1SO 2004 - All rights reserved
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Annex A
(normative)

Lighting groups
Lighting groups (I, Il and IlI) are a combination of lighting, signalling and marking lights, and reflex reflectors,

to be used on earth-moving machines. The guidelines given in Table A.1 differentiate depending on where the
machines are intended to be used and on the maximum travelling speed of the machines.

NOTE Fqllowing these guidelines does not ensure conformance to specific national roading standards or, reguIJtions.
All lighting, signalling and marking lights, and reflex-reflector devices used on machines in Lighting Group Ilrgould ng¢ed to
be type approyed according to the national regulations.

Table A.1 — Lighting combinations

Rated maximum travelling speed
Application to machines Lighting VAl
groups? A B C
vy< 10 10> v <40 v>40

Machines thal are not intended for | EXAMPLE Wheel/soft crawler tractor-dozer, wheel Igader,
travel on public roads.b wheel excavator, whéel backhoe-loader, wheel/soft crawler

dumper, grader, rubbér-tyred roller and wheel trencher.
Machines thal are intended for travel Il EXAMPLE Wheel/soft crawler tractor-dozer, wheel Idader,
on public roadls. wheel excavator, wheel backhoe-loader, wheel/soft crawler

dumper, grader, rubber-tyred roller and wheel trencher.
Machines noflallowed to travel on ] EXAMPLE Wheel/soft crawler tractor-dozer, loader, excayator,
public roads que to physical dumper, tractor-scraper, pipelayer and compactor.
characteristick exceeding road limits.
a8  See AnnexE.
b At manufafturer and user discretion.

6 © ISO 2004 — All rights reserved
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Annex B
(informative)

Forward visibility of red lights and rearward visibility of white lights

Dimensions in metres
25

a) Forward visibility of red lights (see 4.1.6.1)

25

b) Rearward visibility of white lights (see 4.1.6.2)

Key
1 Zone1 2@ No red light visible.
2 Zone?2 b No white light visible.

Figure B.1

© 1SO 2004 - All rights reserved 7
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Key

© 00 NO O ODN -

-
- O

[V

Annex C
(normative)

Light signalling devices

illuminatin
reference
reference
angle of g

g surface

axis

centre

pomeétric visibility

light-emitt

ng’surface

apparent surface
direction of visibility

non-transparent surface or part
lamp filament

transparent part of lens

limit of light-emitting surface

This surface shall be considered tangent to the light-emitting surface.

Figure C.1

© ISO 2004 — All rights reserved
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(normative)
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Colorimetric characteristics of illuminating and signalling lights

D.1 Trichromatic coordinates

The t

See

NOTH

Figure D.1.

richromatic coordinates for illuminating and signalling lights shall be in accordance with Tabl

The trichromatic coordinates specified here do not necessarily conform with CIE-S004 (1],

Table D.1 — Trichromatic coordinates

w

Red Limit towards: |yellow v&,0,335
purple z < 0,008
White Limit towards: |blue x> 0,310
yellow x < 0,500
green v < 0,150 + 0,640x
green v < 0,440
purple y > 0,050 + 0,750x
red y > 0,382
Amber Limit towards: |green y<x-0,120
red y > 0,398
white »=0,790 - 0,670x
Selective yellow Limit towards: |red y > 0,318 + 0,580x
green y<1,29 x-0,100
white y>-x+0,966
spectral value |y > —x+ 0,992

Enlarged selective | Limit towards: |red v > 0,138 + 0,580x
yellow
green v <1,290 x - 0,100
white 1 —x L ﬂ‘QAﬂ
y > 0,440
spectral value |y < -—x+ 0,992

© 1SO 2004 - All rights reserved
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This diagram represents the zones of the CIE colour triangle, corresponding to the limits in Table D.1.

a  White.
b Amber.

Enlarged selective yellow.

o

d  Selective yellow.
€ Red.

Figure D.1 — Calorimetric zones corresponding to recommended limits

10 © 1SO 2004 — All rights reserved
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Annex E
(normative)

Lighting, signalling and marking lights, and reflex-reflector devices —

E.O

The
and/q

Whelfle national requirements differ from the requirements of this standard, the national requiren

appli
Ligh
E.1.
E.2.
E.3.

Data sheets

tndexto datasheetsand generat

limensions and geometric visibility specifications given in the data sheets are based)on
r the carry position of the earth-moving machines as specified by the manufacturer:

pd.

ing
Dipped/lower beam headlamp (dipped-beam light)
Main/upper beam (driving light)
Work lamp (working light)

Signalling lights

E4.
E.5.
E.6.
E.7.

Reversing lamp
Direction-indication lamp
Hazard warning lamp

Stop lamp

Marking lights

E.8.
E.Q.
E.10
E. 11
E.12

Reflg
E.13

Rear registration-plate lamp
Front position lamp
Rear-position lamp

Rear fog lamp

Special.warning lamp

x-reflectors

Rear reflex-reflector

the transport

ents may be

E.14.
E.15.
E.16.

© IS0

| - N £l £l N
FTUTUTEINCA=TTIICULUI
Side-reflex-reflector

Slow-moving vehicle plate

2004 — All rights reserved
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E.1 Data sheet

E.1.1 Dipped/lower beam headlamp: the lamp used to illuminate the road or the ground ahead of the
earth-moving machine without causing undue dazzle or discomfort to oncoming drivers and other road-users

or workers.

See Figure E.1.
E.1.1.1 Colour of light: white.

E.1.1.2 Alignment: towards the front.

R —
=

L[ 2

vg

Figure E.1

E.1.1.3 Configuration: dipped/lower beam headlamp

H4

Ha

a) may be groetped-with

— main/upper beam headlamp, and

— any other front lamp,
b) shall not be combined with any other front lamp, and
c) may be reciprocally incorporated with

— main/upper beam headlight, and

— any other front lamp or lamps.

12

© ISO 2004 — All rights reserved
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E.1.2 Requirements for dipped/lower beam headlamp

a ot applicable to steel-tracked or steel¢pad-foot wheeled machines.
b

dippgd/lower beam lights are optjonal: For additional lamps, when used on road, exception shall be granted

may pe limited by national, fegulations.

d ay be > 2 100 mm,ifthe design of the bodywork makes it impossible to keep within 2 100 mm.

e wing to the design, may be > 400 mm from the extreme outer edge of the earth-moving machinery.

—

ay be reduced to 5° if the design of the bodywork makes it necessary.

9 ay be reduced to 3° if the design of the bodywork makes it necessary.

=

at 107
When the highest point of the illuminating surface of the headlamp is

— 1200 mm, the dipped/lower beam headlamp inclination shall be between 1,0 % and 3 %, and when

the height of the centre of the dipped/lower beam headlamp.

Lighting groups | Il i
(see Annex A) A B (o] A B Cc A B Cc

Application to machines 0] 0] 0] S Sa Sa N/A (0]
Number TwoP N/A TwoP
Dimensions, mm

H, < 1500¢ N/A < 21004

H, > 500 N/A > 500

F < 400¢ N/A < 4008

D N/A
Geopmetric visibility, min. angles

oy 10° N/A 10°

o 10°f N/A 10°f

“ 45° N/A 45°

2 5°9 N/A 5°9
Electrical connections The dipped/lower beam light may remain switched on at the same time as the

main/upper beam light. When the control switch for dipped/lower beam light is
activated, all main/uppersbeam lights shall be switched off simultaneously.

Telltale N/A
Othefr requirements Symmetrically in relation to the median longitudinal plane”
Exc¢ptions:

t front of the earth-moving machinery as far ahead as possible. The light shall not cause disgomfort to the
operator/driver either directly or indirectly through the rear-view mirror and/or other reflecting surfaces. Two additional

¢ ay be > 1 500 mm if the’design of the bodywork makes it impossible to keep within 1 500 mm, but mgximum speed

Ipitial adjustment of the cut-off line. The distance between the screen and the headlamp centre of refefence shall be

— >1200 mm, the adjustment of the additional dipped/lower beam headlamps mounted higher than 1 200 mm shall
be such that the horizontal part of the cut-off line at a distance of 15 m in front of the earth-moving machinery is half

© 1SO 2004 - All rights reserved
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E.2 Data sheet

E.2.1 Main/upper beam headlamp: the lamp used to illuminate the road or the ground over a long distance

ahead of the earth-moving machine.
See Figure E.2.
E.2.1.1 Colour of light: white.

E.2.1.2 Alignment: towards the front.

Ha

L[]

—
&

Vg

Figure E.2
E.2.1.3 Configuration: the main/upper beam headlamp

a) may be grouped with a

— dipped/lower beam headlamp, and

— any other front lamp,
b) shall not be combined with any other front lamp,
c) may be reciprocally incorporated with a

— dipped/lower beam headlamp,or

— front-position lamp.

14
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E.2.2 Requirements for main/upper beam headlamp

ISO 12509:2004(E)

Lighting groups

(see Annex A) A B B Cc A B Cc
Application to machines N/A 02 o2 N/A 02 oa
Number N/A Two or four? N/A Two or four?
Dimensions, mm

H, N/A

H, N/A

F N/A c N/A

D N/A
Geopmetric visibility, min. angles

oy N/A

o N/A

51 N/A

2 K/A
Electrical connections N/A d N/A
Telltale N/A e N/A
Oth¢r requirements N/A f N/A

Exc¢ptions:

switched off simultaneously.

switched on.

a ot applicable to steel-tracked or steel-pad-foot\wheeled machines.

b t front of the earth-moving machinesas-far ahead as possible. The light shall not cause disc
operator/driver either directly or indirectly through the rear-view mirror and/or other reflecting surfaces.

€ 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 th¢ illuminating surfaces of the dipped/lower beam headlamp.

d  $hall be switched on either simultaneously or in pairs. For changing over from the dipped/lower beam
the main/upper beam headlamps, at least one pair of main/upper beam headlamps shall be switched on.
over [from main/upper beam-/headlamps to dipped/lower beam headlamps, all main/upper beam headld

€ A blue warningdight shall be visible in the operator's/driver's field of view, when the main-beam h

f $ymmetrical in relation to the median longitudinal plane of the earth-moving machinery. The total maxi
of th¢ main/upper beam headlamps which can be switched on simultaneously shall not exceed 225 000 cd.

bmfort to the

earth-moving

headlamps to
For changing
mps shall be

badlamps are

mum intensity

© 1SO 2004 - All rights reserved
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ISO 12509:2004(E)

E.3 Data sheet

E.3.1 Work lamp: the lamp used for illuminating the working area to the front, rear or side of the
earth-moving machine and/or its attachment.

See Figure E.3.
E.3.1.1 Colour of light: white.

E.3.1.2 Alignment: any direction, or all around where necessary.

g
LY —h s
. b
Figure E.3
E.3.1.3 Configuration: the work’lamp

a) shall nof be grouped with ‘another lamp,
b) shall nof be comhined with another lamp, and

c) shall nof be reciprocally incorporated with another lamp.

16 © 1SO 2004 — All rights reserved
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E.3.2 Requirements for work lamp

ISO 12509:2004(E)

Lighting groups

(see Annex A)

B Cc A B Cc A

Application to machines

O @) O @) O

Number

One or more?@

Dimensions, mm

H, N/A
H, N/A
F N/A
D N/A
Geometric visibility, min. angles
€ 90°
o N/A
3,9 90°
2 K/A
Elegtrical connections Shall have ayseparate switch on control
Telltale N/A

Other requirements

Working lights_shall not be switched on when driving on ropdsP

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

Exc¢ptions:

attachment.

a A number that makes it possible to observe the actual working area of the machine and if necessary also the

b (®n machines used for construction, ‘maintenance or cleaning of public roads, or installations at or on| public roads,
work|ng lights may be switched .on_when driving, if driving is part of the work process. Working lights|may only be
switched on if no other road users’ or workers can be dazzled. If the machine is equipped with front and rear-position
lampg, the working lights may.only be switched on when the front and rear-position lamps are switched on.

€ The angle sector lings-shall cover the front-end corners of the base machine, where applicable.

d  The angle sectarlines shall cover the rear-end corners of the base machine, where applicable.

© 1SO 2004 - All rights reserved
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ISO 12509:2004(E)

E.4 Data sheet

E.4.1 Reversing lamp: the 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 E

4.

E.4.1.1 Colour of light: white.

E.4.1.2 Alignment: rearwards.
E
D
2
> N |
=
é"\l
s N — =
———
i B — l
Figure E.4
E.4.1.3 Configuration: the reversing lamp
a) may be grouped with afy other rear lamp,
b) shall nof be comhined with another lamp, and
c) shall nof beseciprocally incorporated with another lamp.
18 © 1SO 2004 — All rights reserved
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ISO 12509:2004(E)

E.4.2 Requirements for reversing lamp

Lighting groups | Il i
(see Annex A) A B (o] A B Cc A B Cc
Application to machines N/A 0] 0] 0] 0] 0] N/A (0]
Number One or more

Dimensions, in mm

H, < 15002
H, > 400
13 N/A

D N/A

Geometric visibility, min. angles

oy 15°

o 5°

51 45°b

5, 45°
Electrical connections ¢
Tell{tale Optional
Othefr requirements N/A
Echptions:

a8  |n a longitudinal direction at the rear portion of the earth-moving machinery. May be fitted higher if the| design of the
bodywork makes it impossible to keep within 1 500 mm.

b May be reduced to 10° if the design of the bodywork makes it necessary.

€ The reversing lamp shall be illuminated when the operator has actuated the control for the reverse djrection and if
the device which controls the starting or stopping of the engine is in a position such that operation of [the engine is
poss|ble. The reversing lamp shall.not be illuminated if either of the above conditions is not satisfied. The rgversing lamp
shall|not be illuminated when the direction control is in the neutral or forward direction positions.

© ISO 2004 — Al rights reserved 19
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ISO 12509:2004(E)

E.5 Data sheet

E.5.1

Direction indicator lamp: a lamp used to indicate to other road-users and other participants on the

work site that the operator/driver of the earth-moving machinery intends to change direction to the right or to

the left.

E.5.1.1

E.5.1.2

E.5.1.3

Colour of light: amber.

Flashing frequency: 1,5 Hz £ 0,5 Hz (90 + 30) times/min.

Alignment: the installation direction laid down by the lamp manufacturer shall be observed.

E.5.1.4
Categories 1

Categories 2

A, 2b:

['ypes of direction-indicator lamps:
1a, 1b: front direction-indicator lamps.

rear direction-indicator lamps.

Category 3: front-side direction-indicator lamp (not combined with any other\category).
Category 4: front-side direction-indicator lamp (to be combined with Category 2).
Category 5: supplementary side direction-indicator lamp (to be eombined with Categories 1 and 2 —
all three together).
Application Arrangement? Installation outline Category
Earth-moving machinery with a Two front-side 3
maximum base machine length of A direction-indicator
4,60 m and @ maximum lateral distance [Figure E_5.3)] lamps
between the outer edges of the 9 {
illuminating gurfaces of 1,50 m.
Earth-moving machinery with a front- Two front-side 4
mounted strlicture, linkage etc. which direction-indicator
prevents thg use of arrangements A, C B lamps
and D. [Figure E.5 b)] Two rear 2aor2b
direction-indicator
lamps
Any earth-mloving machinery. Two front 1or1aor1b
direction-indicator
lamps
Two rear 2aor2b

C
[Figure E.5 c)]

direction-indicator
lamps

TVVU o;dc
direction-indicator
lamps (supplementary)

)]

Any earth-moving machinery

D
[Figure E.5 d)]

Two front
direction-indicator
lamps

1or1aorib

Two rear
direction indicator
lamps

2aor2b

@  Accepted combinations are presented in Figure E.5 a) to d).

20
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ISO 12509:2004(E)

E.5.1.5 Genaral 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 shall flash in phase.

b) Close circuit tell-tale is mandatory for front and rear direction-indicator lamps. It shall be optical (green
flashing) or auditory (clearly audible) or both. 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 <1,5 s by its
first extinction. The illuminating surface of front direction-indicator lamps, Category 1, shall be > 40 mm,
( JOT Tt Jory th < 20 mm __from tf minating_surface of the
dipped/lower beam headlamp.

d) \WVhen the hazard warning lamp control is actuated, the direction-indicator lamps need/not fdinction in the
direction-indicator mode.

e) On Lighting Group Il machines, where the distance between the outer edges\of the illuminating surfaces
of the front and rear direction-indicator lamps is more than 6 m, supplementary direction-indicator lamps,
Category 5, shall be fitted on both sides, preferably to the first third of the'total length of the nachine [see
Figure E.5 c)].

E.5.1.6 Configuration: the direction-indicator lamp

a) 1nay be grouped with one or more lamps,

b) may only be combined with
+ front direction-indicator lamps (Categories.1;;1a, 1b),

+ rear direction-indicator lamps (Categories 1a, 2b), and
+ supplementary side direction-indicator lamps (Category 5), and
c) 1nay only be reciprocally incorpgrated with supplementary side direction-indicator lamps (Category 5).
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https://standardsiso.com/api/?name=0a93a867d4edba1a53788ad309009d98

ISO 12509:2004(E)

E.5.1.7

E.5.1.7.1

E.5.1.7.2

22

Minimum angle of visibility for direction-indicators

Arrangements A and B: geometrical visibility horizontal (Data Sheets E.5.2 to E.5.6). See
Figure E.5 a) and b).

Arrangements C and D: see Figure E.5 c) and d).

Dimensions in metres

a) Arrangement A

K < L/22

b) Arrangement B

Figure E.5

© ISO 2004 — All rights reserved
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ISO 12509:2004(E)

L

K1 < L1/3b
c) Arrangement C

N
(e}

Ly
d) Arrangement D

Key

L overalllength of base machine, including front and rear equipment © T Category 1
L4 distance between the edges of the illumination surface of the lamps 2 Category 2
K distance from the front of the machine to the edge of the illuminating surface 3 Category 3
K, distance between the edges of the illuminating surface 4 Category 4
B distance between the outer edges of the light-emitting surface 5 Category 5

2  The direction-indicator lamp shall be installed as close as possible towards the front.
If K, <1/3 L is impossible, the direction-indicator lamp shall be installed as close as possible towards the front.
¢ See, for example, ISO 7131, ISO 7133.

Figure E.5 (continued)
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1ISO 12509:2004(E)
E.5.2 Data sheet

E.5.2.1 Front direction-indicator lamp: (see Figure E.6). Categories 1, 1a and 1b (see E.5.1.4).

13

v \ —

B\

E [
RN :,‘:“ W
L1
<\ I
L |
=
Vd
Figure E.6
E.5.2.2 Configuration: in Arrangement C, together with direction-indicator lamps Categories 2 aphd 5,
and in Arrangement D, together with direction-indicator lamp Category 2 (see E.5.1.7.2).
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ISO 12509:2004(E)

E.5.2.3 Requirements for front direction indicator lamp: Categories 1, 1a and 1b (see E.5.1.4).
Lighting groups | Il i
(see Annex A) A B (o] A B Cc A B Cc

Application to machines N/A o2 Sa Sa Sa Sa N/A 02 S@
Number N/A Two or four? N/A Two or four?
Dimensions, in mm

H, N/A < 1500¢ < 15004 N/A < 1500°

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

F N/A < 4008 <400 N/A < 4008

D N/A > 500f N/A > 500f

Geometric visibility, min. angles

22 N/A 15° latitude N/A 19° latitude

25 N/A 15° latituded N/A 19° latitude

51 N/A 80°h N/A 80°h. i

5> N/A 45°h N/A 45°h,i
Eledtrical connections N/A See E.§)1.5 N/A See E.5.1.5
Telltale N/A SeeE.5.1.5 N/A Se¢e E.5.1.5
Othefr requirements N/A See E.5.1.5 N/A See E.5.1.5
Echptions:

a8 Mot applicable to steel-tracked or steel-pad-footwheeled machines.

b Four allowed if two don't comply withiangles B, (outward) and g, (inward). If four, one pair shall meet the
requirement of angle 4, and the other, f,.

€ May be fitted higher if the design ofithé bodywork makes it impossible to meet the requirement of < 1 500 m.

d  May be fitted higher if the désign of the bodywork makes it impossible to meet the requirement pf < 1500 m;
maxifnum height shall be 2 100 m.

€ May be > 400 mm if the_design of the bodywork makes it impossible to meet the requirement of < 400Im.
f May be < 500 mm.if the design of the bodywork makes it impossible to meet the requirement of > 500 mpm.
9  May be reducedto 5° bodywork makes it necessary.

h JFtwo pairs, the angle of one pair shall be 80° and that of the other, 45°.

i May béreduced if the design of the bodywork makes 80° or 45° impossible.
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ISO 12509:2004(E)

E.5.3 Data sheet

E.5.3.1 Rear direction-indicator lamp: (see Figure E.7). Categories 2a and 2b.

£
D
g N [ |
Ry
[ d —r
e
e <
%'\
Figure E.7
E.5.3.2 Configuration: in Arrangement B, together with direction-indicator lamp Category 4 | (see
E.5.1.7.1); in Arrangement C, together with\direction-indicator lamps Categories 1 and 5; in Arrangemeént D,
together with| direction-indicator lamp Category 2 (see E.5.1.7.2).
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E.5.3.3

ISO 12509:2004(E)

Requirements for rear-direction indicator lamp: Categories 2a and 2b (see E.5.1.4).

Lighting groups

Othefr requirements

(see Annex A) A B (o] A B Cc A B Cc
Application to machines N/A o2 Sa Sa Sa Sa N/A 02 S@
Number N/A Two or four? N/A Two or four?
Dimensions, in mm

H, N/A < 1500¢ < 15004 N/A < 1500°

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

F N/A < 4008 <400 N/A < 4008

D N/A > 500f N/A > 500f
Geometric visibility, min. angles

oy N/A 15° latitude9 N/A 1§° latitude9

o N/A 15° latitudeh N/A 15° latitudeh

61 N/A 80°i N/A 80°1

5> N/A 45°i N/A 45°1 ]
Electrical connections N/A See E.551.5 N/A See E.5.1.5
Telltale N/A SeeE.5.1.5 N/A Se¢e E.5.1.5

N/A See E.5.1.5 N/A See E.5.1.5

Exce

ptions:

ot applicable to steel-tracked or steel-pad-footWwheeled machines.

ay be fitted higher if the design ofithe bodywork makes it impossible to meet the requirement of < 1 500 mm.

ay be fitted higher if the desigh of the bodywork makes it impossible to meet the requirement of| < 1 500 mm:

um height shall be 2 100 mm.

ay be > 400 mm if the_design of the bodywork makes it impossible to meet the requirement of < 400 fnm.

ay be reduced ,if the design of the bodywork makes it impossible to meet the requirement of

ay be reduced to 10° if the design of the bodywork makes it necessary.

ay be reduced to 5° if the design of the bodywork makes it necessary.

ffour shall be used if two do not meet theréquirements for comply Angle f; (outward) and £, (inwardl) — one pair

500 mm, for

machine with

© 1SO 2004 - All rights reserved
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ISO 12509:2004(E)

E.5.4 Data sheet

E.5.4.1 Front side direction-indicator lamp: (see Figure E.8) Category 3b.

iS
j

H,

| || |
1 1 -
<
1 ———— L /#P
! | : f
Q
B
Figure E.8

E.5.4.2 Configuration: in Arrangement A (see E.5.1.7.1).
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ISO 12509:2004(E)

E.5.4.3 Requirements for front side direction-indicator lamp: Category 3 (see E.5.1.4).
Lighting groups | Il i
(see Annex A) A B (o] A B Cc A B Cc

Application to machines o2 o2 o2 S@ Sa Sa N/A Sa Sa
Number TwoP N/A TwoP
Dimensions, in mm

H, < 1500¢ < 15004 N/A < 1500¢

., > 400 N/A > 600

E N/A

D N/A
Geometric visibility, min. angles

g 15° latitude N/A 1%° latitude

) 10° latitude N/A 10° latitude

45° front N/A 15° front
g 60° rear N/A BO° rear
5° front N/A 6° front®

2 5° rear N/A 5° rear®
Eledtrical connections See'E.5.1.5 N/A See E.5.1.5
Telltale See E.5.1.5 N/A See E.5.1.5
Oth¢r requirements SeeE.5.1.5 N/A S¢e E.5.1.5f
Exc¢ptions:
a ot applicable to steel-tracked or steel-pad-foot wheeled machines.
b irection-indicator lamps of Category 3 may not be combined with any other direction-indicator lamp (see E.5.1.7.1,
Arranigement A). If the Category3tamp does not fulfil the geometric visibility (owing to equipment on attachment),
Arranigement D (see E.5.1.7.2)shall be used.
¢ ay be fitted higher if\th€)design of the bodywork makes it impossible to meet the requirement of < 1 500 mm.
d ay be fitted higher-if the design of the bodywork makes it impossible to meet the requirement off < 1 500 mm:
maxifnum height shall.bé 2 100 mm.
€ ay be redtced to 2° if the design of the bodywork makes it necessary.
f irection=indicator lamps of Category 3 may only be used on earth-moving machines whose overall lepgth does not
excepd 4,60 m and where the distance between the outlines of the illuminating surfaces of the front|and the rear
indicaters is < 1,60 m. See E.5.1.7.1, Arrangement A.

© 1SO 2004 - All rights reserved
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ISO 12509:2004(E)

E.5.5 Data sheet

E.5.5.1 Front side direction-indicator lamp: (see Figure E.9) Category 4.

1
5

E.5.5.2
(see E.5.1.7.

30

Figure E.9

Hy

H,

Configuration: in Arrangement B, it shall be combined with direction-indicator lamp, Catedory 2

1).
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E.5.5.3

ISO 12509:2004(E)

Requirements for front side direction-indicator lamp: Category 4 (see E.5.1.4).

Lighting groups

(see Annex A) A B Cc A B c A B c
Application to machines N/A o2 Sa Sa Sa Sa N/A 02 S@
Number N/A Two b N/A Twob
Dimensions, in mm

H, N/A < 1500¢ < 15004 N/A < 1500¢
H, N/A > 400 N/A > 600
E N/A < 400¢ 400 N/A < 400¢
D N/A > 500 N/A > 500
K N/A f N/A f
Geometric visibility, min. angles
o N/A 15° latitude N/A 1%° latitude
o) N/A 10° latitude N/A 10° latitude
N/A 45° front N/A 15° front
g n/A 55° rear N/A 55°rear
N/A 10%front N/A 10° front®
2 N/A —5°rear N/A 1 5° rear®
Electrical connections N/A See E.5.1.5 N/A See E.5.1.5
Tellftale N/A See E.5.1.5 N/A See E.5.1.5
Othefr requirements N/A See E.5.1.5 N/A See E.5.1.5
Echptions:
a8 Mot applicable to steel-tracked Orsteel-pad-foot wheeled machines.
b $ide direction-indicator lamps-6f Category 4 may only be used in combination with rear direction-indigator lamps of
Catefory 2. See E.5.1.7.1, Arrangement B.
¢ May be fitted higherdf-the design of the bodywork makes it impossible to meet the requirement of < 1 5p0 mm.
d May be fitted higher if the design of the bodywork makes it impossible to meet the requirement off < 1 500 mm:
maxifnum height shall be 2 100 mm.
€ May be >400 mm if the design of the bodywork makes it impossible to meet the requirement of < 400 fnm.
f $eeE51.7.1.
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ISO 12509:2004(E)

E.5.6 Data sheet
E.5.6.1 Supplementary side direction-indicator lamp: (see Figure E.10) Category 5.

E

] & \
£ e | [T~
N
]
o I
I_ é\
K ™ ~
1 Q <
Figure E.10
E.5.6.2 Configuration: in ¢Arrangement C, it shall be combined with direction-indicator Igmps,
Categories 1|and 2 (see E.5.1¢7.2).
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ISO 12509:2004(E)

E.5.6.3 Requirements for supplementary side direction-indicator lamp: Category 5 (see E.5.1.4).
Lighting groups | Il i
(see Annex A) A B (o] A B Cc A B Cc

Application to machines N/A (0] 0] S S S N/A 0]
Number N/A Two N/A Two
Dimensions, in mm

H, N/A < 15002 < 15000 N/A < 15002

H, N/A > 500 N/A > 800

F N/A

D N/A

K N/A c N/A c
Geometric visibility, min. angles

oy N/A 15° latitude N/A 19° latitude

o N/A 15° latituded N/A 15° latituded

54 N/A 55° rear N/A 55° rear

5, N/A — 5°rear N/A - 5° rear
Electrical connections N/A SeeE.5.1.5 N/A See E.5.1.5
Telltale N/A See E.5.1.5 N/A Se¢e E.5.1.5
Othefr requirements N/A See E.5.1.5¢ N/A Sqe E.5.1.5¢
Echptions:

a8 May be fitted higher if the design of the bodywork makes it impossible to meet the requirement of < 1 5p0 mm.

b May be fitted higher if the design of the bodywork makes it impossible to meet the requirement off < 1 500 mm:
maxifnum height shall be 2 100 mm.

¢  $eeE.54.
d  May be reduced to 5° if thie design of the bodywork makes it necessary.

€ $upplementary side direction-indicator lamps of Category 5 may only be used in combination with diretion-indicator
lampp of CategoriesAvand 2 on earth-moving machines with an overall length L >6 m (all three|in the same
arrarjgement). See E)5:1.7.2, Arrangement C.
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ISO 12509:2004(E)

E.6 Data sheet

E.6.1 Hazard warning signal: the simultaneous operation of all direction-indicator lamps of an earth-
moving machine to indicate the presence of an earth-moving machine which is unable to continue its
operation, or is operating at a reduced speed, and thus presents a hazard to other on-road and off-road users.

See Figure E.11.

SN

E.6.2 Con

34

figuration: Arrangement — see E.5.

Figure E.11

N hsayl

10
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E.6.3 Requirements for hazard warning signal

ISO 12509:2004(E)

Lighting groups

tale(g) of the direction-indicator lamps (see E.5.1.5).

€ Hazard warning signal may be used on work sites with heavy,traffic, e.g. rollers moving backwards ar
loadgrs in work-cycles. The hazard warning signal lamps shalknot be connected with the switch-off key for

(see Annex A) A B (o] A B Cc A B Cc
Application to machines N/A o2 Sa Sa Sa Sa N/A 02 S@
Number N/A b N/A
Dimensions, mm N/A b N/A
Geometric visibility, N/A b N/A
min.[angles
Eledtrical connections N/A ¢ N/A
Tell{tale N/A d N/A
0th$r requirements N/A e N/A
Excdptions:
a8  Not applicable to steel-tracked or steel-pad-foot wheeled machines.

b Equivalent to direction-indicator lamps (see E.5.2 to E.5.6).
€ $hall be operated by separate control. All direction-indicator lamps shathfunction simultaneously.
d  Circuit-closed tell-tale is required. Tell-tale light shall be flashing and may be the simultaneous operatjon of the tell-

d forwards or
he engine.
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ISO 12509:2004(E)

E.7 Data sheet

E.7.1 Stop lamp: the lamp used to indicate to road-users and other exposed persons to the rear of the
earth-moving machine, that the operator has actuated the service brake control. See Figure E.12.

E.71.1 Colour of light: red.

E.7.1.2 Alignment: towards the rear.
E
5
b
> N :;_/
=
&'\/
]
— R — -
———
i D — l

Figure E.12

E.7.1.3 Configuration: the stop lamp
a) may be grouped with one or@nore other rear lamps,
b) shall nof be combinedwith another lamp, and

c) shall nof be reciprogally incorporated with the rear-position lamp.
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ISO 12509:2004(E)

E.7.2 Requirements for stop lamp

Lighting groups | Il i
(see Annex A) A B (o] A B Cc A B Cc

Application to machines N/A 0 sb ¢} sa sp N/A 0 sp
Number N/A TwoP Two N/A TwoP
Dimensions, in mm

H, N/A < 1500¢ < 15004 N/A < 1500¢

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

I N/A

D N/A > 500¢ N/A > 5008
Geometric visibility, min. angles

o N/A 15° N/A 10°

o) N/A 15°f N/A 15°f

51 N/A 45° N/A 30°9

5o N/A 45° N/A 30°9
Electrical connections N/A R N/A h
Tell{tale N/A i N/A i
Oth¢r requirements N/A i N/A i
Exc¢ptions:

a ot applicable to hydrostatic-driven machines with a designed speed of < 20 km/h and without a brake [pedal.
ot applicable to steel-tracked and steel-pad-foot wheeled machines.
ay be fitted higher, if the design of the"bodywork makes it impossible to meet the requirement of < 1 00 mm.

ay be fitted higher if the desigh-of the bodywork makes it impossible to meet the requirement of|l < 1 500 mm:
maximum height shall be 2 100 mm.

ay be reduced if the desgign-of the bodywork makes it impossible to meet the requirement of > 500 mm, e.g. on rear
dump dumper.

ay be reduced to-5%.depending on the structure of the earth-moving machine.

9 n machines_with-rear-mounted equipment and dumpers with a rear dump which are not subject to rgad travel, the
angle may be reduced if the design of the bodywork makes it impossible to meet the requirement of 30°.

ctuation;of the service brake control shall close the electrical circuit for the stop lamp.

If anys.it should be a non-flashing light which comes on in the event of the malfunctioning of the stop lamps.
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ISO 12509:2004(E)

E.8 Data sheet

E.8.1 Rear registration-plate lamp: the device used to illuminate the space intended to accommodate the
rear registration-plate; it may consist of different optical elements. See Figure E.13.

E.8.1.1 Colour of light: white.

E.8.1.2 Alignment: towards the rear.

Key
1 rear

Figure E.13
E.8.1.3 Configuration: the rear registration plate lamp

a) may be grouped with one or more-rear lamps,
b) may be gombined with rear-pesition lamps, but

c) shall nof be reciprocallyincorporated with another lamp.
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ISO 12509:2004(E)

E.8.2 Requirements for rear registration-plate lamp

Lighting groups | Il i
(see Annex A) A B (o] A B Cc A B Cc

Application to machines N/A Sa N/A
Number N/A b N/A
Dimensions, in mm

H, N/A b N/A

1, N/A b

E b

D N/A b N
Geometric visibility, min. angles

oy N/A b N/A

o N/A b N/A

51 N/A b N/A

5, N/A b N/A
Electrical connections N/A ¢ N/A
Telltale N/A
Oth¢r requirements N/A d N/
Echptions:

a8  Only valid on earth-moving machines subject'to’ road approval and those which, according to natiorjal legislation,
must|be registered and equipped with a rear registration-plate lamp.

b $uch that device is capable of illuminafing the space intended to accommodate the rear registration-plafe.

€ The rear registration-plate lamp shall be switched on together with the rear-position lamps.

d  The light shall not dazzle and-shall not be directly visible towards the rear.
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ISO 12509:2004(E)

E.9 Data sheet

E.9.1 Front position lamp: the lamp used to indicate the presence and the width of the earth-moving
machine when viewed from the front. See Figure E.14.

E.9.1.1 Colour of light: white. Where national requirements differ from the requirement of this
International Standard, the national requirements may be applied.

E.9.1.2 Alignment: towards the front.

Figure E.14

E.9.1.3 Configuration: the front position lamp

a) may be groupedwith any other front lamp,

b) shall nof b€ combined with any other lamps, but

c) may be reciprocally incorporated with any other front lamp.
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ISO 12509:2004(E)

E.9.2 Requirements for front position lamp

Lighting groups | Il i
(see Annex A) A B C 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 < 15000 N/A < 1500¢

5 N/A > 400 N/A > 600

F N/A <400 IN/A < 400d

D N/A > 500¢ N/A > 500¢
Geometric visibility, min. angles

22 N/A 15° N/A 15°

o N/A 15°f N/A 15°f

51 N/A 80¢ N/A 80°

5> N/A 45°9 N/A 45°h
Electrical connections N/A i N/A i
Tellftale N/A i N/A i
Othér requirements N/A k N/A k
When national requirements differ from those presented here, the national requirements may be ppplied.

Excdptions:

fFfour may be used [see d)]. The additional-front position lamps shall be grouped or reciprocally incqrporated with

b ay be fitted higher if the design\ef the bodywork makes it impossible to meet the requirement off < 1 500 mm:
maxium height shall be 2 100 mn1.

¢ ay be fitted higher, if the-design of the bodywork makes it impossible to meet the requirement of < 1 400 mm.

d ay be > 400 mm if thé-design of the bodywork makes it impossible to meet the requirement of < 400 :[;m.

€ ay be reduced jf~the design of the bodywork makes it impossible to meet the requirement of > 500 mm, e.g. on
rear-dump dumper.

f ay be redueed to 5° depending on the earth-moving machine structure.

9 ay be reduced to 10° if the structure and/or attachment makes 45° impossible.

h

ay be reduced to 5° if the structure and/or attachment makes 45° impossible.

! Ne electrical connector nall pe such that the frfont po On |a
on when the dipped/lower beam light and main/upper beam light are
the median longitudinal plane.

T together nTe , are switched
witched on. They sh

all be symmetrical in relation to

I If any, a circuit-closed tell-tale shall be non-flashing.
k

The front position lamps shall not dazzle.
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ISO 12509:2004(E)

E.10 Data sheet

E.10.1 Rear position lamp: the lamp used to indicate the presence and width of the earth-moving machine
when viewed from the rear. See Figure E.15.

E.10.1.1 Colour of light: red.

E.10.1.2  Alignment: towards the rear.

E
£
R
> .-\ [ |
R
8y

9

Figure E.15
E.10.1.3 Configuration: the rear position lamp

a) may be grouped with any other fear lamp,

b) may be combined with-the rear registration-plate lamp, and
c) may be feciprocallyyincorporated with

— the ptoplamp,

— the teat fng lamp

42 © 1SO 2004 — All rights reserved


https://standardsiso.com/api/?name=0a93a867d4edba1a53788ad309009d98

ISO 12509:2004(E)

E.10.2 Requirements for rear position lamp

j

Lighting groups | | n
(see Annex A) A B (o] A B (o] A B (o
Application to machines 0] @) Sa Sa Sa Sa N/A 0] Sa
Number Minimum of two N/A | Minimum of two
Dimensions, in mm

H, < 1500P N/A < 1500¢

., > 400 N/A > 600

E < 4004 <400 N/A 4004

D > 5008 NAA > 5008
Geometric visibility, min. angles

g 15° N/A 15°

o 15°f N/A 15°f

5, 80°/45°9 N/A 8D°/45°9. ]

A 45°/80°9 N/A 8D°/45°9. ]
Electrical connections h N/A h
Tellstale i N/A i
Othefr requirements N/A
Echptions:
a8 Mot applicable to steel-tracked or steel-pad-footwheeled machines.

b May be fitted higher if the design of thé.bodywork makes it impossible to meet the requirement of| < 1 500 mm:
maxifnum height shall be 2 100 mm.

€ May be fitted higher, if the design_ofithe bodywork makes it impossible to meet the requirement of < 1 §00 mm.

d May be, depending on the earthmoving machine structure, > 400 mm (from the extreme outer edgq of the earth-
movipg machine).

€ May be reduced if the(design of the bodywork makes it impossible to meet the requirement of > 500 mm, e.g. on
rear-dump dumper or machines with an overall width <1 400 mm.

f May be reducedt0.5°, depending on the structure of the earth-moving machine.

9 Horizontal anglé of the two rear-position lamps:

L either45° inwards and 80° outwards,

[~ _or 80° inwards and 45° outwards.

h he rear-position lamps shall be switched on together with the Tront-position lamps when the dipped/iower beam and

main/upper beam lights are switched on.

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

The angle 80° may be reduced to 50° and the angle 45° to 30°, depending on the earth-moving machine structure.
These angles may be further reduced if the design of the bodywork makes 50° and 30° impossible on machines with
rear-mounted working equipment or on rear-dump dumpers not used on public roads.
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ISO 12509:2004(E)

E.11 Data sheet

E.11.1 Rear fog lamp: the lamp used to signal the presence of the earth-moving machine from the rear in
conditions of fog or other conditions which adversely affect visibility. See Figure E.16.

E.11.11 Colour of light: red.

E.11.1.2  Alignment: towards the rear.

£
2
2
> N |
=
é"\l
-
)
i B — l
Figure E.16
E.11.13 Configuration: the rear fog,lamp
a) may be grouped with any other fear lamp,
b) may be gombined with-other lamps, and
c) may be feciprocallyyincorporated with a rear position lamp.
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E.11.2 Requirements for rear fog lamp

ISO 12509:2004(E)

Lighting groups | n
(see Annex A) A B C B C

Application to machines N/A o2 N/A
Number N/A OneP N/A
Dimensions, in mm

H, N/A < 1500¢ N/A

., N/A > 400 N/

E N/A

D N/A
Geometric visibility, min. angles

g N/A 5° N/A

) N/A 52 N/A

5, N/A 25° N/A

A N/A 55° N/
Electrical connections N/A d N/
Tell{tale N/A € N/A
Oth¢r requirements N/A f N/A
Echptions:
a8  Application S shall be used if the maximum speed exceeds 60 km/h.
b Two are optional.
€ May be fitted higher if the design of thé bodywork makes it impossible to meet the requirement off < 1 500 mm:
maximum height shall be 2 100 mm.
d May only operate when the dipper/lower beam headlamp or the main/upper beam headlamp are switched on.
€  Circuit-closed, non-flashing; tell-tale is required.
f [Vhen only one rear fog-lamp is fitted, it shall be positioned on the opposite side of the median longitudinal plane of
the machine to the direction of traffic prescribed in the country where the machine is used. The distancg between the
rear fog lamp and the stop lamps shall be > 100 mm.
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ISO 12509:2004(E)

E.12 Data sheet

E.12.1 Special warning light: a flashing lamp, used to indicate the presence of an earth-moving machine to
other road-users or exposed persons. See Figure E.17.

E.12.1.1 Colour of light: yellow or amber.
E.121.2  Alignment: all around.

Dimensions in metres

S/
5
* A
=20 10 =20
%o
S
<20
Figure E.17
E.12.1.3 Configuration: this special yellow or amber warning light.
Shall not be gradped, combined or reciprocally incorporated with any other lamp
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E.12.2 Requirements for special warning light

ISO 12509:2004(E)

Lighting groups

(see Annex A)

B

Cc

A

B

Cc

A

B

Cc

Application to machines

o)

0]

o)

0]

o)

0]

o)

o)

Number

One or more (when the horizontal and vertical visibility so requires)

Dimensions, in mm

Hy Height and visibility@
o N/A
I N/A
D N/A
Geometric visibility, min. angles
o 8°
o) Shall light up the ground 20 m from¢the periphery of the maghine
d 360°
o
Eledtrical connections N/A
Telltale Fixed amber light
Othér requirements b
Echptions:
@  One special warning light shall always be visiple-within the zone prescribed by «,.
b g lashing frequency 2 Hz to 4 Hz (120 timies/min. to 240 times/min.). The special warning light(s) shalll be fitted in a
conspicuous place: preferably on the toplofi the operator's cab in order to avoid dazzling the operato]. The special

warn|ng light may be foldable or detachable.
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ISO 12509:2004(E)

E.13 Data sheet

E.13.1 Rear reflex reflector (non-triangular): a device used to indicate the presence of the rear of an earth-
moving machine by the reflection of light emanating from a light source not connected to the earth-moving
machine, the observer being situated near the light source. See Figure E.18.

E.13.1.1 Colour of light: red.

E.13.1.2  Alignment: towards the rear.

E
D
R
> .-\ [ |
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Figure E.18

E.13.1.3 Configuration: the reareflex reflector may be grouped with any other rear lamp or lamps.
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ISO 12509:2004(E)

E.13.2 Requirements for rear reflex reflector (non-triangular)

Lighting groups | | ]l
(see Annex A) A B (o] A B Cc A B
Application to machines S S S S S S S S S
Number Two or four?

Dimensions, in mm

H, < 900P < 900° < 900P
1, > 400 ~1600
B < 400¢ < 400 < adod
D > 5000

Geometric visibility, min. angles

oy 15°
%2 15°f
5, 30°9 301h
A 30°9 301h
Elegtrical connections The illuminating surface of the rear reflex reflector may have cgmmon parts
with any other rear lamp.
Excgptions:
a

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

May be > 900 mm from the ground if the design, of the bodywork makes it impossible to meet the requirement of
90P mm.

May be > 900 mm from the ground if the\design of the bodywork makes it impossible to meet the requirement of
90P mm: maximum height shall be 1 500\mm.

May be > 400 mm if the design of.the bodywork makes it impossible to meet the requirement of < 400 fnm.
€ May be reduced if the design-of-the bodywork makes it impossible to meet the requirement of > 500 mm.
f May be reduced to 5° if thie year reflex reflector minimum height above ground is 900 mm.
9 May be complied with by-Using two separate rear reflex reflectors.

h May be reduced.ifithe design of the bodywork makes 30° impossible.
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ISO 12509:2004(E)

E.14 Data sheet

E.14.1 Front reflex reflector (non-triangular): a device used to indicate the presence of the front of an earth-
moving machine by the reflection of light emanating from a light source not connected to the earth-moving
machine, the observer being situated near the light source. See Figure E.19.

E.14.11 Colour of light: white or colourless.

E.14.1.2 Alignment: towards the front.

(57

H,
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_

L 4 |

R w—
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iy

Figure E.19

E.14.1.3 Configuration; the front reflex reflector, Class | A, may be grouped with the front position lamp.
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ISO 12509:2004(E)

E.14.2 Requirements for front reflex reflector (non-triangular)

Lighting groups | Il ]l
(see Annex A) A B (o] A B (o] A B Cc
Application to machines 0] @) 0] 0] 0] 0] O 0]
Number Two

Dimensions, in mm

H, < 9002 N/A < 15000

1, > 400 N/A >1600

F < 400¢ N/A X 5(0d

D > 400 N/A > 6(0°
Geometric visibility, min. angles

oy 15° N/A 150

o 15°f N/A 15(f

1 30°9 N/A 3019

5, 30° N/A 30P
Elegtrical connections The illuminating surface of the front reflex reflector may have cgmmon parts

with any other front lamp.

Exc¢ptions:
a8  May be fitted higher if the design of the bodywork makes it impossible to meet the requirement of < 90Q mm.

b May be positioned higher if the design of the bodywork makes it impossible to meet the requirement of K 1 500 mm.
€ May be increased if the design of the body work makes it impossible to meet the requirement of < 400 jm.

d May be increased if the design of the bodywork makes it impossible to meet the requirement of < 500 rhm.

€ May be reduced if the design of the.bodywork makes it impossible to meet the requirement of > 600 mm.

f May be reduced to 5° if the front reflex reflectors are placed 900 mm above the ground.

9  May be reduced to 10° when the design of the bodywork makes 30° impossible.
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