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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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INTERNATIONAL STANDARD

ISO 16154:2005(E)

Tractors and machinery for agriculture and forestry —

Installation of lighting, light signalling and marking devices

for travel on public roadways

1 cope

This [International Standard specifies the characteristics and installation of lighting, and markin
agricpltural and forestry tractors, self-propelled agricultural machines, agricultural trailers and trai
wher| operated on public roads. It is not applicable to purpose-built forestry machines as defined
or to motor vehicles such as automobiles, buses, trucks and their trailers.

2 ormative references

The following referenced documents are indispensable for «the" application of this documen
refergnces, only the edition cited applies. For undated references, the latest edition of th

document (including any amendments) applies.
ISO 303, Road vehicles — Installation of lighting and light signalling devices for motor vehic
trailefs

3 Terms and definitions

For tihe purposes of this document, the terms and definitions given in ISO 303 and the following a
31
anglés of geometric visibijlity.

anglgs which determine_the-field of the minimum solid angle in which the apparent surface of th
be visgible

NOTH 1
centreg of referepee(of the lamp and the equator is parallel with the ground. These segments are determine
the rdference_axis. The horizontal angles g correspond to the longitude and the vertical angles «to the
must [pe notebstacle on the inside of the angles of geometric visibility to the propagation of light from 2
apparent’surface of the lamp observed from infinity.

j devices on
ed machines
in ISO 6814

t. For dated
b referenced

es and their

bply.

e lamp must

The field6fthe solid angle is determined by the segments of the sphere of which the centre coipcides with the

d in relation to
atitude. There
ny part of the

NOTE 2
the same accuracy.

NOTE 3  On the inside of the angles of geometric visibility, no account is taken of obstacles already pre
lamp was type-approved.

NOTE 4

If measurements are taken closer to the lamp, the direction of observation must be shifted parallel to achieve

sent when the

If, when the lamp is installed, any part of the apparent surface of the lamp is hidden by any further parts of the

vehicle, proof shall be furnished that the part of the lamp not hidden by obstacles still conforms to the photometric values
prescribed for the approval of the device as an optical unit (see Annex C). Nevertheless, when the vertical angle of
geometric visibility below the horizontal may be reduced to 5° (lamp at less than 750 mm above the ground) the
photometric field of measurements of the installed optical unit may be reduced to 5° below the horizontal.
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reference axis
characteristic axis of the lamp determined by the manufacturer (of the lamp) for use as the direction of
reference (H = 0°, V = 0°) for angles of field for photometric measurements and for installing the lamp on the

vehicle

NOTE

3.3

See Annex D.

centre of reference
intersection of the reference axis with the exterior light-emitting surface

NOTE 1 It

NOTE 2 S
3.4
closed-circy
light (or equi
operating co

3.5
dipped-bear|
lower-beam
dipped-bear|
lamp used tq

undue dazzl¢ or discomfort to oncoming drivers and other road usérs

3.6

end-outline
lamp used tg
complement

3.7

extreme outer edge

plane on eith

outer edge, but disregarding the projection of tyres near the point of contact with the ground, connectio

tire-pressure
reflectors

3.8
front directi
lamp used tg

3.9
front fog lan

s specified by the manufacturer of the lamp.

e Annex D.

it tell-tale
valent device) showing that a device has been switched on but not showing whether or ng
rectly

n headlamp
headlamp
h headlight
illuminate the road or the ground ahead of the tractor or-self-propelled machine without ca

marker lamp
indicate the overall width of the tractor, self-propelled machine, trailer or trailed machine g
the machine's front- and rear-position lamps by drawing particular attention to its bulk

er side of the vehicle, parallel-to the vehicle's median longitudinal plane and touching its |

gauges, rear-view mirrors; end-outline marker lamps, front- and rear-position lamps, and

bn indicatordamp
indicate toe @ther road users that the operator intends to change direction to the right or left

p

t it is

Lsing

nd to

hteral
ns for
retro-

hine

lamp used td
under conditi

3.10

imprave the illumination of the road or the ground ahead of the tractor or self-prapelled ma
ons of fog or other conditions which adversely affect visibility

front implement connector
device used to transmit electrical power and/or signals from an agricultural tractor or self-propelled machine to
a front-mounted implement

3.1

front-position lamp
lamp used to indicate the presence and width of the tractor, self-propelled machine, trailer or trailed machine

when viewed

from the front

© ISO 2005 — All rights reserved
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3.12

front retro-reflector
device used to improve the visible detectability of a wide tractor, self-propelled machine, trailer or trailed
machine when viewed from the front

3.13
ground
surface on which the vehicle stands and which normally is substantially horizontal

3.14

hazard warning signal

SimU tal 1ICUUO U'JUI Gt;UI 1 Uf Cl” d;l C\;t;ul 1 ;I |d;uatu| :al 1 Ipo Uf tl GU{UI ] OU:f pl UVU”Cd Illabh;l <, tl a.
machjine to show that the vehicle temporarily constitutes a special danger to other road users
3.15

illumiinating surface
ng device) orthogonal projection of the full aperture of the reflector, or in the.case of headlamps with an

(ligh

ellips

NOTH
3.16)
projeq

NOTH
on to

NOTB 3  Adapted from ISO 7227:1987.
NOTH 4 See Annex D.
3.16

illuminating surface

(ligh

to its
boun
of the

NOTE

NOT

vertic
groun
periphery of this illuminating surface is used. The screens remain parallel, but other orientations are permitte

t
pidal reflector of the “projection lens”, on a transverse plane

1
applies. If the light-emitting surface of the lamp extends over part only of the full aperture of the refl
tion of that part only is taken into account.

2 In the case of a dipped-beam headlamp, the illuminating surface’is limited by the apparent trac
the lens. If the reflector and lens are adjustable relative to one another, the mean adjustment is preferr

t|signalling device other than a retro-reflector) orthogonal projection of the lamp in a plane f
reference axis and in contact with the exterior light-emitting surface of the lamp, this pro
Hed by the edges of screens situated in this plane, each allowing only 98 % of the total lumir
light to persist in the reference axis direction

1 Adapted from ISO 7227:1987.

B2
bl edges are used. to)verify the distance to the extreme outer edges (3.7) of the vehicle and the he

d. For other applications of the illuminating surface, e.g. distance between two lamps or functions, th

er or trailed

If the lighting device has no reflector, the definition of the illuminating strface of a light signalling device (see

bctor, then the

e of the cut-off
bd.

erpendicular
ection being
ous intensity

To determine_thélower, upper and lateral limits of the illuminating surface, only screens with horizontal or

ght above the
b shape of the
d.

r partially the
nsidered to be

NOTH 3 In-the case of a light signalling device whose illuminating surface encloses either totally ¢
illumimating strface of another function or encloses a non-lighted surface, the illuminating surface can be cqg
the Ii%lht-emitting surface itself.

NOTE4  See AnnexD.

3.17

illuminating surface
(retro-reflector) orthogonal projection of the retro-reflector (as declared by the applicant during the component
approval procedure) in a plane perpendicular to its reference axis and delimited by planes contiguous to the
declared outermost parts of its optical system and parallel to that axis

NOT

E

planes are considered.

© 1SO 2005 - All rights reserved

For the purposes of determining the lower, upper and lateral edges of the device, only horizontal and vertical


https://standardsiso.com/api/?name=e8de132e7d1db2f4fd7acba4024cfdb5

ISO 16154:2005(E)

3.18

main beam headlamp

upper beam

headlamp

driving light
lamp used to illuminate the road or the ground over a long distance ahead of the tractor or self-propelled

machine

3.19

median longitudinal plane
vertical plane passing through the longitudinal centreline of the vehicle

3.20

operational
light or audit
correctly or

3.21
overall widt
distance bety

3.22

rear directign indicator lamp

lamp used to

3.23

rear fluores
device used
trailed machi

3.24

rear fog la
lamp used
rear in condi

3.25

rear implem
device used
machine to 4

3.26

rear-positio
lamp used tg
when viewed

3.27
rear registra

I’q)render the tractor, self-propelled machine, trailer or trailed machine more readily visible fro

ent connector

fell-tale
bry device (or equivalent device) showing whether a device that has been actuated i ope
ot

N
veen the two extreme outer edges

indicate to other road users that the operator intends to changedirection to the right or left

cent marking
to improve the daytime visible detectability of a wide’tractor, self-propelled machine, trai
he when viewed from the rear

ions of fog or other conditions which:adversely affect visibility

o transmit electrical powger and/or signals from an agricultural tractor or self-propelled agricy
rear-mounted implement,-agricultural trailer or trailed machine

h lamp
indicate the“presence and the width of tractor, self-propelled machine, trailer or trailed mal
from the rear

tion-plate lamp

ating

er or

m the

[tural

chine

lamp used t

3.28
rear retro-re

Hleiminatae tha enaca intandad to accommaodata tha raar raaistration nlata
Ho R atetRe-5pa6eteRaeatoa66omhoaatetReFear+egiStiatonprate

flector

device used to improve the visible detectability of a tractor, self-propelled machine, trailer or trailed machine

when viewed

3.29

from the rear

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

© ISO 2005 — All rights reserved
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3.30

self-propelled machine

vehicle fitted with wheels or endless tracks and having at least two axles, primarily designed for use in
agriculture or forestry and which, according to its design and the permanently mounted devices on the vehicle,
is suitable and intended to perform work

NOTE Additionally, there may be transport facilities which are suitable and intended to carry instruments and
auxiliaries required for the performance of work as well as materials resulting from and necessary for the work for
intermediate storage.

3.31

side retro-reflector
devige used to improve the visible detectability of a tractor, self-propelled machine, trailer or 4rgiled machine
wher viewed from the side

3.32
signalling panel
devige used to indicate to other road users the presence of a wide tractor, selfspfopelled machjne, trailer or
trailed machine when viewed from the front and rear

3.33
slowrmoving vehicle identification emblem
SMV|emblem

devige used to indicate the presence of a slow-moving tracter) “self-propelled machine, trailer or trailed
mactfine when viewed from the rear

3.34
specjal warning lamp
beacpn

light used to draw the attention of other road users46 the presence of an extra-wide tractor or gelf-propelled
machjine

3.35
stop|lamp
lamp|used to indicate to road users, to the rear of the tractor, self-propelled machine, trailer or trgiled machine
that the operator has actuated thesservice brake control or another primary control used to slow the machine

3.36
tractpr
vehidle fitted with wheels.or endless tracks and having at least two axles, the main function of which lies in its
tractiye power and which is especially designed to tow, push, carry and/or power certain tools, fnachinery or
trailefs intended by the manufacturer for agricultural or forestry use or similar application

3.37
traiIEl machine

trailefl vehicle for agricultural or forestry use fitted with wheels or endless tracks which, by design and its
permanently mounted devices, is intended to perform work

NOTE 1  Additionally, there may be transport facilities which are suitable and intended to carry instruments and
auxiliaries required for the performance of work as well as materials resulting from, and necessary for, the work for
intermediate storage.

NOTE 2 If the transport facilities are not designed for the treatment (e.g. stirring) of auxiliaries and materials when
travelling on the road, or if the ratio of permissible gross weight to empty weight is larger than 3, the trailed machine is
classified as a trailer.

3.38

trailer

trailed vehicle for agricultural or forestry use fitted with wheels or endless tracks, intended mainly to carry
loads and designed to be towed by a tractor or self-propelled machine

© 1SO 2005 - All rights reserved 5
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3.39
transverse plane
vertical plane perpendicular to the median longitudinal plane of the vehicle

3.40

vehicle

agricultural or forestry tractor, self-propelled agricultural machine, agricultural trailer or trailed agricultural
machine

3.41

work lamp
working ligh
lamp used far illuminating the working areas to the front, rear or side

o

4 General requirements

4.1 Horizontal and vertical angles

For the purposes of this International Standard, the horizontal angles shall bev s, corresponding tp the
outboard and S, corresponding to the inboard, and the vertical angles shall be &y corresponding to up apd o,
correspondirlg to down (see data sheets in Annex A)

4.2 Mounting of devices

421 Gengdral
The lighting,| signalling and marking lights and retro-reflective devices shall be so fitted that under nprmal
circumstancgs of use, and notwithstanding any vibration*to which they may be subjected, they retaiph the

characteristi¢s laid down in, and enable the vehicle to<cemply with the requirements of Annex A. In partifular,
it shall not be possible for the adjustment of the lamps-to be inadvertently disturbed.

4.2.2 Trailed machines

The lighting @nd signalling devices of trailed machines may be removable, provided they can be fixed rigidly to
the vehicle.

4.3 Check of alignment and height

The height apd alignmentefthe lamps shall be verified with the unladen machine on a flat, horizontal surface.

4.4 Lampp constituting a pair

In the absen¢e-of specific requirements, lamps constituting a pair shall

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

b) satisfy the same colorimetric characteristics (see Annex E), and

¢) have substantially identical photometric characteristics (see Annex E).

6 © ISO 2005 — All rights reserved
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Maximum and minimum heights

The maximum height above ground shall be measured from the highest point and the minimum height above
ground from the lowest point of the illuminating surface. When the height requirements are substantially met, it
is sufficient to refer to actual lamp edges (see 1ISO 303).

4.6

Width position

The width position shall be determined from the edge of the illuminating surface furthest from the median
longitudinal plane of the vehicle when referred to the overall width, and from the inner edge of the illuminating
surfaces when referred to the distance between the lamps.

4.7

471
confy
regis
acco
case

4.7.2
trans|

4.7.3
trans

4.8
Lamg

requi
requi

4.9

4.91

The
regis

4.9.2

Light causing confusion

No red light that could lead to confusion shall be visible from the front; no whitefight tha
sion shall be visible from the rear, apart from the light emitted by -the~reversing
ration-plate lamp or the work lamps. The compliance with these requirements shall
dance with Annex C. During the test, the machine shall be located ona, horizontal plane
of articulated frame steering, in a straight position.

There shall be no direct visibility of a red light if viewed by, an-observer moving within
verse plane situated 25 m in front of the machine. See Figure €1~

verse plane situated 25 m behind the machine. See Figure'C.2.

Assembly of lamps
s may be grouped, combined or reciprecally incorporated with one another provi

fements regarding colour, position, orientation, geometric visibility, electrical connectior
rements, if any, for each lamp are fulfilled-

Electrical connections

Front- and rear-position-(side) lamps, rear registration-plate lamp

electrical connections—shall be such that the front- and rear-position (side) lamps, 2
ration-plate lampgf.it'exists, can only be switched on and off simultaneously.

Main-beam{and dipped-beam headlamps, front and rear fog lamps

The
rear
This

lectrical~eonnections shall be such that the main-beam and dipped-beam headlamps, and
og lamps if they exist, cannot be switched on unless the lamps referred to in 4.9.1 are also
requirement shall not apply, however, to main-beam or dipped-beam headlamps wh

could cause

lamp, rear
be tested in
, and, in the

Zone 1 in a

There shall be no direct visibility of a white light if viewed by an observer moving within Zone 2 in a

Hed that all
s and other

nd the rear

the front and
switched on.
en luminous

lamps or the

intermittent illuminating at short intervals of the main-beam headlamps or the alternate illumination at short
intervals of the main-beam and dipped-beam headlamps.

4.10

Concealable lamps

4.10.1 The concealment of lamps is prohibited excepting, and only when not in use, the

— main-beam headlamp,

— dipped-beam headlamp, and

— front fog lamp.

© IS0

2005 — All rights reserved
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4.10.2 When all three of these lamps are concealed, the fitting of front retro-reflectors is recommended.

4.10.3 When concealable lamps are in use, they shall always be in their correct operating position,
irrespective of any failure of the mechanism used for concealment.

4.11 Variable position lamps

The position of the direction indicator lamps, the front- and rear-position (side) lamps and the stop lamps may
be varied, provided these lamps

a) remain visible even when their position is altered, and

b) may be

4.12 Numh

The number
Annex E sha

ocked in the position required by traffic conditions and that locking is automatic.

er of lamps

of lighting, marking, signalling and retro-reflective devices fitted to the nehicle accordipg to

| be equal to the number specified for each lighting device in Annex F.

© ISO 2005 — All rights reserved
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Annex A
(normative)

ISO 16154:2005(E)

Lighting, marking, signalling and retro-reflective devices — Data sheets

A.0

Index to data sheets

Ligh
A1
A2
A3

A4

ing

Dipped/lower-beam headlamp (dipped-beam light)

Main/upper-beam headlamp (driving light)

Work lamp (working light)

Reversing lamp

Markiing/warning lights

A5
A6
A7
A8
A9
A.10
A1
A12
Spec
A13
A14

A15

Front-position lamp
Rear-position lamp
End-outline marker lamp
Stop lamp
Front direction indicator lamp
Rear direction indicator lamp
Hazard warning signal
Special warning lamp(beacon)
ial purpose lighting
Rear registration-plate lamp
Frontfog1amp

Rear fog lamp

Retro-reflective/marking devices

A.16

A7

A.18

A19

A.20

A.21

© IS0

Rear retro-reflector
Rear fluorescent marking
Front retro-reflector

Side retro-reflector

Slow-moving vehicle identification emblem (SMV emblem)

Signalling panel

2005 — All rights reserved
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Implement/trailer connectors
A.22 Rear implement connector

A.23 Front implement connector

A.1 Dipped-beam headlamp

A1.1 Colour of the light White
A.1.2 Number Two [only one pair shall be illuminatedat| one
time if machine is equipped with _additjonal
pair(s)]
A1.3 Dimensions (in millimetres)
H, (maximum height above ground) <4000
H, (minimum height above ground) > 500
D (distance between lamps) Spaced as widely as-practicable
E (distance from outer edge of vehicle) No requirements

A1.4 Mipimum angles of geometric visibility (in degrees)

a4 (upwards) 15°
oy (downwards) 10°(5° if front ballast weights requires)
f1 (outwards) 45°
po (inwards) 5°
A1.5 Al1gnment Towards the front
A.1.6 Elictrical connections The control for changing over to the dipped

beam shall switch off all main-beam headlgmps
simultaneously

The dipped beams may remain switched ¢n at
the same time as the main beams

A1.7 Te]l-tale indicator Optional

10 © IS0 2005 — All rights reserved
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A.2 Main/upper beam headlamp (driving light)
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A.21 Colour of the light White
A.2.2 Number Two or four
A.2.3 Dimensions (in millimetres)
H,; (maximum height above ground) <4000
H, (minimum height above ground) > 500
D (dlotal 1T bUtVVCCII :GIII}JO) I'\‘IIU IU\,{U;IUIIICI Ito
E (distance from outer edge of vehicle) The outer edges of the illuminating surfaces
shall in no case be closer to)the extreme outer
edge of the machine than the-outer gdges of the
illuminating surfaces of\the dippedflower beam
headlamp
A.2.4 |Minimum angles of geometric visibility (in degrees)
a4 (upwards) 5°
o, (downwards) 5°
f1 (outwards) 5°
po (inwards) 5°
A.2.3 |Alignment Towards the front
A.2.6 Electrical connections The main-beam headlamps may be |switched on
either simultaneously or in pairs. Hor changing
over from the dipped to the main bgam at least
one pair of main beams must be gwitched on.
The control for changing over to|the dipped
beam shall switch off all main-beam headlamps
simultaneously
The dipped beams may remain swjtched on at
the same time as the main beams
A2y Tell-tale indicator Mandatory — a blue warning light shiall be visible
in the operator's field of view when the main-
beam headlamps are switched on
© IS0 2005 — All rights reserved 1
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A.3 Work lamp (working light)

A.3.1 Colour of the light Optional
A.3.2 Number No requirements
A.3.3 Dimensions (in millimetres)
H, (maximum height above ground) No requirements
H, (minimum height above ground) No requirements
D (distaneebetweentamps) No—requirements
E (distance from outer edge of vehicle) No requirements
A.3.4 Mipimum angles of geometric visibility (in degrees)
a4 |(upwards) No requirements
ap|(downwards) No requirements
B1|(outwards): No requirements
Po|(inwards) No requirements
A.3.5 Al1gnment Any directionyor all around where necessary
A.3.6 EI«LctricaI connections Lamp(s)shall work independent of other lanmps
If illMminated during road travel, shall be ajmed
downward to avoid blinding or confusing drjvers
of other vehicles
A.3.7 |[Te]l-tale indicator Optional
12 © 1SO 2005 — All rights reserved
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A.4 Reversing lamp
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A.41 Colour of the light White
A4.2 Number One or two
A.4.3 Dimensions (in millimetres)
H, (maximum height above ground) < 2 300 preferred, 2 600 if bodywork dictates
H, (minimum height above ground) > 250
D (distance between lamps) No requirements
E (distance from outer edge of vehicle) No requirements
A4d4 Minimum angles of geometric visibility (in degrees)
a4 (upwards) 15°
oy (downwards) 5°
f4 (outwards) 45°
po (inwards) 45° (30¢ if thére*are two)
A.4.5 |Alignment Rearwards
A4.6 Electrical connections Shallhonly light up if reverse gear is gngaged and
theengine starting/stopping devicg is in the
pesition that operation of the engine |s possible
A4y Tell-tale indicator Optional

A.5 |Front-position lamp

A.5.1 Colour of the light White or amber
A.5.2 Number Two or four
A.5.3 Dimensions (in millimetres)
H,; (maximum height above ground) < 2 300 preferred, 2 600 if bodyworl dictates
H, (minimum-height above ground) > 300
D (distance between lamps) As far apart as practicable
E (distance from outer edge of vehicle) As far apart as practicable
A.5.4 Minimum angles of geometric visibility (in degrees)
a4 (upwards) 15°
o, (downwards) 15° (5° if height < 750, 10° if body work or front
wheels dictates)
f1 (outwards) 80°
p> (inwards) 10° (5° if bodywork dictates)
A5.5 Alignment Towards the front
A.5.6 Electrical connections Shall be activated with rear-position lamps and
registration-plate lamp, if machine so equipped
A.5.7 Tell-tale indicator Mandatory — may be instrument panel lighting
or any position lamp visible to the operator

© 1SO 2005 - All rights reserved
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A.6 Rear-position lamp

A.6.1 Colour of the light Red
A.6.2 |Number Two (may be only one if machine width <
1200 mm)
A.6.3 Dimensions (in millimetres)
H, (maximum height above ground) < 2 300 preferred, 2 600 if bodywork dictates
H, (minimum height above ground) > 300
D (distance between lamps) As far apart as practicable, maximum 3 000 (as
close to centre as practicable if only on€)
E (distance from outer edge of vehicle) As close as practicable (as close to centrg as
practicable if only one)
A.6.4 Mipimum angles of geometric visibility (in degrees)
a4 |(upwards) 15°
a|(downwards) 15° (5° if height < 750)
f1|(outwards) 80°
Po|(inwards) 45°
A.6.5 Al1gnment Towards thé rear
A.6.6 Elclctrical connections Shallrbe activated with front-position lamps| and
registration-plate lamp, if machine so equippged
A.6.7 |Tell-tale indicator Mandatory — may be instrument panel lighting
or any position lamp visible to the operator
14 © 1SO 2005 — All rights reserved
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A.7 End-outline marker lamp

ISO 16154:2005(E)

A.7A1 Colour of the light

White or amber front, red rear

A.7.2 Number

Two front, two rear

A.7.3 Dimensions (in millimetres)

H (height above ground)

At the maximum height compatible with the
requirements relating to the position as regards
width and to the symmetry of the lamps

D (d
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E (distance from outer edge of vehicle)

As close as practicable

A.7.4 Minimum angles of geometric visibility (in degrees)

a4 (upwards) 5°
o (downwards) 20°
f4 (outwards) 80°
po (inwards) 0°

A.7.3 |Alignment

Towards\the front/rear

A.7.6 Electrical connections

Shall *be activated with position [lamps and
tegistration-plate lamp, if machine sd equipped

A7 Tell-tale indicator

Optional (if fitted shall be the samg¢ as for the
position lamps)

© 1SO 2005 - All rights reserved
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A.8 Stop lamp
A.8.1 Colour of the light Red
A.8.2 Number Two (may be only one if machine width
<1200 mm)
A.8.3 Dimensions (in millimetres)
H, (maximum height above ground) < 2 300 preferred, 2 600 if bodywork dictates
H, (minimum height above ground) > 300
D (distance between lamps) As far apart as practicable, maximum 3 000 (as
close to centre as practicable if only on€)
E (distance from outer edge of vehicle) As close as practicable (as close to centrg as
practicable if only one)
A.8.4 Mipimum angles of geometric visibility (in degrees)
a4 |(upwards) 15°
a|(downwards) 15° (5° if height < 750)
f1|(outwards) 45°
Po|(inwards) 45°
A.8.5 Al1gnment Towards the rear
A.8.6 Elictrical connections Shall~be activated when the service brake is
applied
A.8.7 |Tell-tale indicator Optional. If fitted, it shall be a non-flashing|light
which comes on in the event of a malfunctigning
of the stop lamp(s)
16 © IS0 2005 — All rights reserved
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A.9 Front direction indicator lamp

ISO 16154:2005(E)

A.9.1 Colour of the light Amber
A.9.2 Number An even number
A.9.3 Dimensions (in millimetres)
H, (maximum height above ground) < 2 300 preferred, 2 600 if bodywork dictates
H, (minimum height above ground) > 300
D (distance between lamps) As far apart as practicable
E (distance from outer edge of vehicle) As close as practicable
A9.4 Minimum angles of geometric visibility (in degrees)
a4 (upwards) 150
o (downwards) 15° (5° if height < 750;10° if body ork or front
wheels dictates)
f4 (outwards) 80°
po (inwards) 10° (5° if bodywork dictates)
A9.5 Alignment Towards/the front
A.9.6 Electrical connections Direction indicator lamps shall | switch on
independently of the other lamps. |All direction
indicator lamps on one side of g4 vehicle or
combination of vehicles shall be switthed on and
off by means of one control and ghall flash in
phase, flashing 90 + 35 times per mipute
A9y Tell-tale indicator Mandatory for each direction. It shall be optical

(green flashing) (may be same tell-tple indicator
as for rear direction indicator)

© 1SO 2005 - All rights reserved

17


https://standardsiso.com/api/?name=e8de132e7d1db2f4fd7acba4024cfdb5

ISO 16154:2005(E)

A.10 Rear direction indicator lamp

A.10.1 |[Colour of the light

Amber

A.10.2 [Number

An even number

A.10.3 [Dimensions (in millimetres)

H,; (maximum height above ground)

< 2 300 preferred, 2 600 if bodywork dictates

H, (minimum height above ground)

> 300

D (distance between lamps)

As far apart as practicable

E (distance from outer edge of vehicle)

As close as practicable

A.10.4 [Minimum angles of geometric visibility (in degrees)

a4 |(upwards) 15°
ap|(downwards) 15° (5° if height < 750)
B1|(outwards) 80°
Po|(inwards) 45°

A.10.5 Al1gnment

Towards the rear

A.10.6 EI«LctricaI connections

Direction .indicator lamps shall switch| on
independently of the other lamps. All direftion
indicator~lamps on one side of a vehicle or
combination of vehicles shall be switched or] and
off by means of one control and shall flagh in
phase, flashing 90 + 35 times per minute

A.10.7 |Tel]l-tale indicator

Mandatory for each direction. It shall be optical
(green flashing) (may be same tell-tale indigator
as for front turn indicator)

18
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A.11 Hazard warning signal

ISO 16154:2005(E)

A.11.1 |Colour of the light

Amber

A.11.2 |Number

An even number of forward facing and an even
number of rearward facing

A.11.3 |Dimensions

See data sheets for front and rear direction
indicator lamps

A.11.4 |Minimum angles of geometric visibility

See data sheets for front and rear direction
indicator lamps

A.11.5 |[Alignment

Towards the front and rear

A.11.6 [Electrical connections

The hazard warning signal shall be joperated by
a separate control. All diregtion ind|cator lamps
shall function simultaneously

The hazard warning- signal shall [be able to
function even though the “on-off’ device of the
engine is in a position in which it is impossible to
run the engine

A.11.7 |Tell-tale indicator

Mandatory. Tell-tale light shall be flashing and
may<be“the simultaneous operatior] of the tell-
tale(s) of the direction indicator lampg

A.12 Special warning lamp (beacon)

A.12.1 |Colour of the light

Amber or yellow

A.12.2 |Number

One or more to meet visibility requirgments

A.12.3 [Dimensions (in millimetres)

H, (maximum height above" ground)

As required to meet geometric visibillty
requirements

H, (minimum height above ground)

As required to meet geometric visibillty
requirements

D (distance between lamps)

As required to meet geometric visibilfty
requirements

E (distance from outer edge of vehicle)

As required to meet geometric visibilfty
requirements

A.12.4_-[Minimum angles of geometric visibility (in degrees)

a4 (upwards)

80

o, (downwards)

Shall light up the ground 50 m from the periphery
of the machine

f1 (outwards)

360°

p> (inwards)

Not applicable

A.12.5 |Alignment

All around

A.12.6 |Electrical connections

Lamp(s) shall switch on independently of the
other lamps

A.12.7 [Tell-tale indicator

Optional

© 1SO 2005 - All rights reserved
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A.13 Rear registration-plate lamp

A.13.1 |[Colour of the light White

A.13.2 [Number As required to illuminate the space for the rear
registration plate

A.13.3 [Dimensions (in millimetres)

H, (maximum height above ground) As required to illuminate space for rear
registration plate

H. (it i hataht Al ~eay n Al Ac racaiead 4 L s e
oo RCgtaoOvYe-groutty o TCqureOtoTrot

registration plate

D (distance between lamps) As required to illuminate space for rear
registration plate

E (distance from outer edge of vehicle) As required to illuminate space forrear
registration plate

A.13.4 [Miphimum angles of geometric visibility (in degrees)

a4 |(upwards) Lamp assembly(ies)-shall not obstruct geometric
visibility requirenients of plate
a|(downwards) Lamp assembly(ies) shall not obstruct geometric
visibility requirements of plate
f1|(outwards) Lamp assembly(ies) shall not obstruct geometric
visibility requirements of plate
Po|(inwards) Lamp assembly(ies) shall not obstruct geonetric
visibility requirements of plate
A.13.5 |[Alignment Light source shall not be directly visible to
another driver coming from the rear
A.13.6 [Electrical connections Shall light up only at the same time as the fear-
position lamps
A.13.7 |[Te]l-tale indicator Optional. If present, function should| be
performed by tell-tale for front and rear-pogition

lamps
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A.14 Front fog lamp

ISO 16154:2005(E)

A.14.1 |Colour of the light White
A.14.2 (Number Two
A.14.3 |Dimensions (in millimetres)

H, (maximum height above ground) No point on the illuminating surface shall be
higher than the highest point of the illuminating
surface of the dipped-beam headlamps

LI _(mintrmiins Ihaiaht Al ey Al 280

Ty o e Ty oo O v e—g ooty = &=IY

D (distance between lamps) No requirements

E (distance from outer edge of vehicle) No requirements

A.14.4 |Minimum angles of geometric visibility (in degrees)

a4 (upwards) 5°

oy (downwards) 5°

f4 (outwards) 45°

po (inwards) 5°

A.14.5 |Alignment Shall “~be directed forwards without causing
undue dazzle or discomfort to oncoming drivers
and other road users
Shall not vary according to the gngle of the
steering
The light emitted shall not in any cifcumstances
cause discomfort to the driver eithgr directly or
indirectly through the rear-view mifrors and/or
other reflecting surfaces of the vehicle

A.14.6 |Electrical connections Shall not be possible to illumipate unless
position lamps are illuminated
Shall be possible to switch dn and off
independently of the main-beam or dipped-beam
headlamps and vice versa

A.14.7 |Tell-tale-indicator Optional

© 1SO 2005 - All rights reserved
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A.15 Rear fog lamp

A.15.1 |[Colour of the light Red
A.15.2 |Number One or two
A.15.3 [Dimensions (in millimetres)
H,; (maximum height above ground) < 2 300 preferred, 2 600 if bodywork dictates
H, (minimum height above ground) > 300
D (distance between lamps) If only one, it shall be on the opposite side of the

median longitudinal plane of the vehicle/tg the
direction of traffic prescribed in the countfy of
registration. Distance between the rear-fog [amp
and the stop lamp shall be > 100 mm

E (distance from outer edge of vehicle) as close as practicable

A.15.4 [Miphimum angles of geometric visibility (in degrees)

a4 |(upwards) 5°
a|(downwards) 5°
f1|(outwards) 25°
Po|(inwards) 25°
A.15.5 Al1gnment Towards the rear
A.15.6 Elictrical connections Such that lamp(s) can only be illuminated Wwhen

the main-beam or dipped-beam headlamgs or
front fog lamps are illuminated

A.15.7 |Tell-tale indicator Mandatory — an independent, fixed-intensity
warning light
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A.16 Rear retro-reflector

ISO 16154:2005(E)

A.16.1 |[Colour of the reflector Red

A.16.2 |Number Two or more to meet spacing, position and/or
visibility requirements

A.16.3 |Dimensions (in millimetres)

H,; (maximum height above ground)

< 2 300 preferred, 2 600 if body work dictates

H, (minimum height above ground)

> 400

D (distance between lamps)

<2000 (the SMV emblem, if fitted, may be
considered as a rear retro-reflegtor for the
purposes of meeting this requirement)

E (distance from outer edge of vehicle)

As close to edge as ¢racticable| (<400 for
machines > 3 m wide)

A.16.4

Minimum angles of geometric visibility (in degrees)

a4 (upwards) 15°
o, (downwards) 15°
f1 (outwards) 30°
po (inwards) 30%

A.14.5

Alignment

Towards the rear, as in line as practicable

A.16.6

Electrical connections

Not applicable

A.16.7

Tell-tale indicator

Not applicable

© 1SO 2005 - All rights reserved
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A.17 Rear fluorescent marking

A.17.1 [Colour of the marking Red-orange
A.17.2 [Number Two or more to meet spacing, position and/or
visibility requirements
A.17.3 [Dimensions (in millimetres)
H, (maximum height above ground) <2100
H, (minimum height above ground) > 400
D (distance between lamps) <2 000 (the SMV emblem, if fitted, may be
considered as a rear retro-reflector( for| the
purposes of meeting this requirement)
E (distance from outer edge of vehicle) <635
A.17.4 |[Miphimum angles of geometric visibility (in degrees)
a4 |(upwards) 15°
a|(downwards) 15°
f1|(outwards) 30°
Po|(inwards) 30°
A.17.5 Al1gnment Towards-the rear, as in line as practicable
A.17.6 El+ctrical connections Not-applicable
AA17.7 Teh-tale indicator Not applicable
A.18 Front retro-reflector
A.18.1 | Cdlour of the reflector Yellow or white
A.18.2 N|.1mber Two minimum
A.18.3 Di‘nensions (in millimeétres)
H,[(maximum height-above ground) < 2100 preferred, 2 600 if bodywork dictates
Hy|(minimum height above ground) > 400
D (distance between lamps) No requirements
E (distance from outer edge of vehicle) < 400
A.18.4 |Minimum-angles-of-geometrie-visibility-{indegrees)
a4 (upwards) 15°
ap (downwards) 15°
f1 (outwards) 30°
P (inwards) 30°
A.18.5 [Alignment Towards the front
A.18.6 [Electrical connections Not applicable
A.18.7 [Tell-tale indicator Not applicable
24 © 1SO 2005 — All rights reserved
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A.19 Side retro-reflector
A.19.1 |Colour of the reflector Yellow or amber
A.19.2 [Number As required to meet spacing requirements
A.19.3 [Dimensions (in millimetres)
H, (maximum height above ground) < 2 100 preferred, 2 600 if bodywork dictates
H, (minimum height above ground) > 400
D (distance between lamps) < 3000
L, (distance from front of vehicle) <3000
L, (distance from rear of vehicle) < 1000 preferred (as near)as practicable as
dictated by bodywork)
A.19.4 |[Minimum angles of geometric visibility (in degrees)
a4 (upwards) 15°
oy (downwards) 15°
f4 (outwards) 45°
po (inwards) 45°
A.19.5 |Alignment Towards each side, as in line as pragticable
A.19.6 |Electrical connections Not applicable
A.19.7 |Tell-tale indicator Not applicable
A.2(Q Slow-moving vehicle identification emblem (SMV emblem)
A.20.1 |Colour of the emblem Red-orange fluorescent/red retro-reflective
A.20.2 |Number One
A.20.3 [Dimensions (in-millimetres)
H, (maximufrheight above ground) < 3 000 preferred
H, (minitmum height above ground) > 600
A.20.4 |[Minimum angles of geometric visibility (in degrees)
og (upwards) 5°
a, (downwards) 5°
f1 (outwards) 25° both sides
po (inwards) Not applicable
A.20.5 |[Alignment Perpendicular to direction of travel, within + 20°
of vertical and as near to the machine centreline
as practicable
A.20.6 |Electrical connections Not applicable
A.20.7 |[Tell-tale indicator Not applicable

© 1SO 2005 - All rights reserved
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A.21 Signalling panel

A.21.1 [Colour of the panel White and red

A.21.2 [Number Two on the front and two on the rear

A.21.3 [Dimensions (in millimetres)

H,; (maximum height above ground) < 2 300 preferred, 2 600 if bodywork dictates
H, (minimum height above ground) No requirements
D (distance between lamps) No requirements
E (distance from outer edge of vehicle) < 250
A.21.4 [Miphimum angles of geometric visibility (in degrees)
a4 |(upwards) 5°
ap|(downwards) 5°
B1|(outwards) 25°
Po|(inwards) 25°
A.21.5 Al1gnment Towards the front’and towards the rear
A.21.6 El+ctrical connections Not applicable
A.21.7 Teh-tale indicator Not applicable
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A.22 Rear implement connector

ISO 16154:2005(E)

A.22.1 |Colour of the light Not applicable
A.22.2 |Number One or two
A.22.3 |Dimensions (in millimetres)

H3 (maximum height above hitch point) < 1200

H, (minimum height above hitch point) > 200

H: (maximum distance in front of hitch point): < 1200

Hg (minimum distance in front of hitch point) > 200

H (maximum lateral distance from hitch point) | < 300

A.22.4

Minimum angles of geometric visibility (in degrees)

a4 (upwards)

Not applicable

oy (downwards)

Not applicable

Not applicable

(
f4 (outwards)
(

P, (inwards) Not applicable
A.22.5 |Alignment Rearfacing
A.22.6 |Electrical connections Net applicable

A.22.7

Tell-tale indicator

Not applicable

A.23 Front implement connector
A.23.1 |Colour of the light Not applicable
A.23.2 |Number One or two
A.23.3 |Dimensions (in millimetres)
H,; (maximum.height above hitch point) < 1200
H, (minimum-height above hitch point) > 200
Hy (maximum distance in front of hitch point): <1200
Hy{minimum distance in front of hitch point) > 200
Hg (maximum lateral distance from hitch point) | < 300
A.234—Mimimumangtesof geometric visibitity {imdegrees)
a4 (upwards) Not applicable
oy (downwards) Not applicable
f4 (outwards) Not applicable
po (inwards) Not applicable
A.23.5 |Alignment Front facing
A.23.6 |Electrical connections Not applicable
A.23.7 |[Tell-tale indicator Not applicable

© 1SO 2005 - All rights reserved
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Annex B
(normative)

Colorimetric characteristics of illuminating and signalling lights

The trichromatic coordinates shall be in accordance with Table B.1. See Figure B.1 for the colorimetric zones
corresponding to recommended limits.

Table B.1 — Trichromatic coordinates
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: yellow 2 v <0,429
red @ y > 0,398
white @ z=0,007
Selgctive yellow Limit towards: red @ y > 0,138 + 0,580x
green @ y<1,29 x-0,100
white 2 y>—x+0,966
spectral value @ y>=-x+0,992
Enlarged selective yellow Limit towards: red v > 0,138 + 0,580x
green v <1,290 x - 0,100
white y>=-x+0,940
v > 0,440
spectral value y<—x+0,992
@8  The colorimetric ¢haracteristics of illuminating and signalling lights for road vehicles have been determined by the Interngtional
Commission or} lHumination (CIE) WhICh thought it desirable in this case to adopt a d|f'ferent I|m|t from that recommended by Technical
Committee CIH d it is

important to avoid any confusmn ansmg from too low or too hlgh a voltage. In other cases, the colours speC|f|ed have not been
considered by the CIE (see ISO 303:2002, Annex A).
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This diagram represents the zones of the CIE colour triangle, corresponding to the limits in Table B.1.

a2  White.

b Amber.

e Enlarged selective yellow.
d  Selective yellow.

¢  Red.

Figure B.1 — Colorimetric zones corresponding to recommended limits
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Annex C
(normative)

Forward visibility of red lights and rearward visibility of white lights

The visibility required of a red lamp to the front of the vehicle and a white lamp to the rear shall be in
accordance with Figures C.1 and C.2, respectively.
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limit point of zone 1

zone 1

non-transparent surface or part

transparent lens (not part of light-emitting surface)
limit of the light-emitting surface

light-emitting surface

lamp filament

Figure C.1 — Visibility of red light to the front (see 4.7)
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Dimensions in metres
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$ymmetric design of detail of Figure C.1.

Figure C.2 — Visibility of white light to the rear (see 4.7)
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Annex D
(normative)

Lamp surfaces, reference axis, centre of reference and

angles of geometric visibility

The lamp surfaces, reference axis, centre of reference and the angles of geometric visibility shall be in

......

accordance itk

32
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