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PREFACE

This Standard was prepared by Standards Australia Committee LG-006, Road Traffic
Signals, to supersede AS/NZS 2144:2002. It is one of a number of Standards which set out
requirements for the equipment associated with traffic signal installations. These include
the following:

2Als44 Traffic signal lanterns (this Standard)
2339 Traffic signal posts and attachments
2353 Pedestrian push-button assemblies

2578 Traffic signal controllers

2703 Vehicle loop detector sensors

2979 Traffic signal mast arms

4113 Traffic signal lamps

4113.1 Part 1: Lamps for 240 V a.c. operation
4113.2 Part 2: Lamps for a.c. operation at extra-low voltage
4191 Portable traffic signal systems

4192 [1luminated flashing arrow signs

4852 Variable message signs

4852.1 Part 1: Fixed signs
4852.2 Part 2: Portable signs

5156 Electronic speed limit signs

The objective of this Standard is to ensure that, with the exception of replaceable items
such as LED arrays, lanterns will continue to function effectively for a period of at least
20 years; furthermore, that surface finishes applied to the exterior of lanterns (e.g. powder
coatings, paint) will last for at least 10 years without the need for further treatment.

The major changes that have been introduced in this edition are due to the changes that
have occurred in technology since the previous (2002) edition. The principal differences
between this and the previous edition are as follows:

(a) Incandescent lamps are no longer covered by this Standard as they are considered
obsolescent.

(b) Requirements for lanterns operating at extra-low voltage (ELV) have been added.
(c) Environmental tests are now required and a clause defining them has been added.

Statements expressed in mandatory terms in footnotes to figures are deemed to be
requirements of this Standard.

The terms ‘normative’ and ‘informative’ have been used in this Standard to define the
application of the appendix to which they apply. A normative appendix is an integral part of
a Standard, whereas an informative appendix is only for information and guidance.
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FOREWORD

The Standard includes requirements for the dimensions of certain features of traffic signal
lanterns and associated components, arising from a specific desire on the part of road and
traffic authorities for uniformity in the appearance of traffic signalling equipment to road
users, and from the need to facilitate the compatibility of equipment from different
manufacturers.
NOTE: In particular, Appendix F gives recommended dimensions for visors and the attachment of
target boards, with the objective of achieving interchangeability between components supplied by
different manufacturers.

The photometric requirements for vehicular lanterns have been derived from the
considerable body of research which has been conducted in Australia into factors affecting
the visibility of these signals.

NOTE: See references in Appendix C.

The photometric requirements apply to new lanterns. In service, the photometric
performance will deteriorate, sometimes appreciably. Therefore, to ensure that the lanterns
continue to perform at a satisfactory level, a maintenance program will be necessary.

It is recommended that the tests necessary to determine compliance with this Standard be
conducted by laboratories that are independently accredited as having competence to carry
out the type of measurements involved.
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STANDARDS AUSTRALIA

Australian Standard
Traffic signal lanterns

SECTION 1 SCOPE AND GENERAL

1.1 SCOPE

This Standard specifies requirements for the design, construction and performance of traffic
signal lanterns that use light emitting diode (LED) light sources and are intended to control
the movement of vehicles, including bicycles, and pedestrians. It does not apply to the
external control equipment that may be necessary for the functioning of the lanterns.

For vehicular lanterns, two basic levels of performance are specified, namely, for general
purpose lanterns and for extended range lanterns. Requirements are also specified for
lanterns that display symbols.

NOTES:

1 Requirements for the use of traffic signal lanterns in the control of vehicular and pedestrian
traffic are set out in the AS 1742 series.

2 See Appendix A for the information which should be supplied with an inquiry or order for
traffic signal lanterns that comply with this Standard.
1.2 REFERENCED DOCUMENTS

The Standards referred to in this document are listed in Appendix B.
NOTE: See Appendix C for bibliographic references.

1.3 DEFINITIONS

For the purpose of this Standard, the definitions below apply.
NOTE: Definitions of lighting quantities are given in AS 1852.845.

1.3.1 Aspect
A single optical system of a traffic signal lantern.
1.3.2 Beam axis (for vehicular lanterns)

A straight line passing through the geometric centre of the lens in the direction of maximum
luminous intensity of the light emitted by the lantern, as determined in accordance with
Paragraph D3.1 of Appendix D.

1.3.3 Bicycle lantern

A lantern which is intended for the control of bicycle traffic.
1.3.4 Chromaticity

A term referring to colour quality expressed numerically.
1.3.5 Chromaticity coordinates

Two numbers that fix the position of a point on a colour diagram in order to numerically
and graphically represent the colour of an object or light source.

NOTE: In essence, the numbers represent the proportions of two of three primary colours in a
mixture that matches the colour specified. These proportions are often expressed in terms of the
coordinates x, y in the CIE colorimetric system (see AS/NZS 2633).

© Standards Australia www.standards.org.au



	AS 2144:2014 TRAFFIC SIGNAL LANTERNS 
	PREFACE
	CONTENTS
	FOREWORD
	SECTION 1 SCOPE AND GENERAL 
	1.1 SCOPE 
	1.2 REFERENCED DOCUMENTS 
	1.3 DEFINITIONS 
	1.3.1 Aspect 
	1.3.2 Beam axis (for vehicular lanterns) 
	1.3.3 Bicycle lantern 
	1.3.4 Chromaticity 
	1.3.5 Chromaticity coordinates 
	1.3.6 Diffuser 
	1.3.7 Dimmed state 
	1.3.8 Extended range lantern 
	1.3.9 General purpose lantern 
	1.3.10 Geometric axis 
	1.3.11 Goniometer 
	1.3.12 Illuminance 
	1.3.13 Intrinsic sun-phantom 
	1.3.14 Lantern face 
	1.3.15 LED lens diameter 
	1.3.16 Lens 
	1.3.17 Light source 
	1.3.18 Luminance 
	1.3.19 Luminous flux 
	1.3.20 Luminous intensity 
	1.3.21 Optical system 
	1.3.22 Pedestrian lantern 
	1.3.23 Signal 
	1.3.24 Sun-phantom 
	1.3.25 Target board 
	1.3.26 Traffic signal lantern 
	1.3.27 Vehicular aspect 
	1.3.28 Veiling reflection 
	1.3.29 Visor (cowl) 

	1.4 MARKING 

	SECTION 2 SIGNAL COLOURS AND DISPLAYS 
	2.1 SIGNAL COLOURS 
	2.2 SIGNAL DISPLAYS 

	SECTION 3 PHOTOMETRIC PERFORMANCE 
	3.1 GENERAL 
	3.2 APPEARANCE OF VEHICULAR ASPECTS WITH A CIRCULAR DISPLAY 
	3.3 LUMINOUS INTENSITY DISTRIBUTION OF VEHICULAR ASPECTS WITH A CIRCULAR DISPLAY 
	3.3.1 Background technical information 
	3.3.2 General conditions and exceptions 
	3.3.3 Vehicular aspects with a circular display for 5 mm LED aspects 
	3.3.4 Vehicular aspects with a circular display for other technologies 

	3.4 APPEARANCE OF VEHICULAR ASPECTS THAT DISPLAY SYMBOLS 
	3.4.1 General 
	3.4.2 Light sources-no diffuser 
	3.4.3 Light sources-diffuser fitted to aspect 

	3.5 LUMINANCE DISTRIBUTION OF VEHICULAR ASPECTS THAT DISPLAY SYMBOLS 
	3.5.1 Background technical information 
	3.5.2 Luminance 

	3.6 APPEARANCE OF PEDESTRIAN AND BICYCLE ASPECTS THAT DISPLAY SYMBOLS 
	3.7 LUMINANCE DISTRIBUTION OF PEDESTRIAN AND BICYCLE ASPECTS THAT DISPLAY SYMBOLS 
	3.8 VEILING REFLECTIONS 
	3.9 SUN-PHANTOM 
	3.9.1 Intrinsic sun-phantom 
	3.9.2 Performance of removable anti-sun-phantom devices 


	SECTION 4 MECHANICAL AND PHYSICAL FEATURES AND PROPERTIES 
	4.1 GENERAL ARRANGEMENT 
	4.1.1 Size and arrangement of aspects 
	4.1.2 Mounting facilities 
	4.1.3 Access to optical system 
	4.1.4 Provision for adjustment 
	4.1.5 Controlling dimensions for vehicular lanterns 

	4.2 MASS OF LANTERN ASPECTS 
	4.3 SEALING OF OPTICAL SYSTEM 
	4.4 MATERIALS AND METHODS OF CONSTRUCTION 
	4.5 SURFACE FINISH 
	4.6 WEATHER RESISTANCE 
	4.6.1 Drainage facilities 
	4.6.2 Required protection 

	4.7 OPERATING TEMPERATURES 
	4.8 ENVIRONMENTAL TESTS 

	SECTION 5 ELECTRICAL REQUIREMENTS 
	5.1 COMPLIANCE WITH AS/NZS 3100 
	5.2 SUPPLY VOLTAGE 
	5.2.1 Low-voltage (LV) operation 
	5.2.2 Extra low-voltage (ELV) operation 
	5.2.3 Dual voltage operation 
	5.2.4 D.C. voltage operation 

	5.3 PROVISION OF CONNECTION TO SUPPLY 
	5.3.1 Supply conductors 
	5.3.2 Terminals for the connection of supply conductors 

	5.4 BUILT-IN TRANSFORMERS 
	5.5 DESIGN AND GENERAL 
	5.5.1 Separation of aspects 
	5.5.2 Off voltage 
	5.5.3 Provision for aspect monitoring 
	5.5.4 Shut down mode 
	5.5.5 Dimming 
	5.5.6 Electromagnetic compatibility 

	5.6 COMPONENTS AND CONSTRUCTION 
	5.6.1 Derating 
	5.6.2 Drive current 


	SECTION 6 OPERATIONAL REQUIREMENTS 
	6.1 GENERAL 
	6.2 LIGHT OUTPUT STATES 
	6.3 SIGNAL SWITCHING RESPONSE TIMES 
	6.4 PROGRESSIVE FAILURE OF LEDS 
	6.5 DIMMING OF ASPECTS 

	SECTION 7 OPTICAL SYSTEM COMPONENTS AND ANCILLARY DEVICES 
	7.1 ASSEMBLY OF OPTICAL SYSTEM 
	7.2 PROPERTIES OF OPTICAL COMPONENTS 
	7.2.1 Material and construction 
	7.2.2 Colour stability 
	7.2.3 Thermal characteristics 

	7.3 LED ARRAYS 
	7.4 DISPLAY OF SYMBOLS 
	7.5 VISORS AND LOUVRES 
	7.6 TARGET BOARDS (FOR VEHICULAR LANTERNS) 
	7.7 ANTI-SUN-PHANTOM DEVICES 

	APPENDIX A - INFORMATION TO BE SUPPLIED WITH INQUIRY OR ORDER 
	APPENDIX B - LIST OF REFERENCED DOCUMENTS 
	APPENDIX C - BIBLIOGRAPHIC REFERENCES 
	APPENDIX D - TEST CONDITIONS AND PROCEDURES FOR PHOTOMETRIC AND COLORIMETRIC MEASUREMENTS 
	D1 GENERAL TEST CONDITIONS 
	D1.1 Lantern 
	D1.2 Test voltage and current 
	D1.3 Arrangement of the lantern 

	D2 CALIBRATION AND MEASUREMENT CONDITIONS 
	D2.1 General 
	D2.2 References for measurements 
	D2.3 Stray light 
	D2.4 Additional conditions and procedures 

	D3 MEASUREMENT PROCEDURES 
	D3.1 Determination of beam axis 
	D3.2 Chromaticity 
	D3.3 Luminous intensity 
	D3.4 Luminance 
	D3.5 Sun-phantom 
	D3.6 Veiling reflection 


	APPENDIX E - DERIVATION OF INITIAL LED ASPECT INTENSITIES 
	E1 SCALING FACTOR 
	E2 EXAMPLE DERIVATIONS OF REQUIRED INITIAL AXIAL LUMINOUS INTENSITIES FOR 5 MM LEDS 
	E2.1 LED general purpose red aspect 
	E2.2 LED general purpose green aspect 
	E2.3 LED general purpose yellow aspect 


	APPENDIX F - RECOMMENDED DIMENSIONS FOR VISORS AND THE ATTACHMENT OF TARGET BOARDS 
	F1 SCOPE 
	F2 DIMENSIONS FOR VISORS 
	F3 DIMENSIONS FOR TARGET BOARD ATTACHMENT 

	APPENDIX G - EXAMPLES OF LIGHT OUTPUT GRAPHS FOR DEDICATED CONTROL WIRE DIMMING 


