Fax Machines
and RCA Connectors

And “what does this have to do with Traffic Signals?”
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What are these connectors?







WIKIMEDIA

A question for the
millennials in the room
“What is this”?




In the 1970’s, there was no common protocol for fax machines. If you had a fax
machine manufactured by IBM, you could only send faxes to people with IBM

faxes.

This was OK for sending information to another branch of the same company, but
not so great for ordering equipment from a supplier —unless they had the same

brand as you.
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In the 1980’°s, NEC (Nippon Electric Company) developed a fax protocol that was so
good, it solved most of the issues that the other fax manufactures had.

It scanned quicker, could work on nosier phone lines, and had advanced error
correction abilities.

They were so happy with their product that they set up the “Group 3” facsmilie
Standards group, and shared the technology with their competitors for free.

This allowed other manufacturers to make machines that could talk to each other.
Pretty much every office from 1985 until 2005 had a fax machine because of this.
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What does any of this have to do with Traffic Signals?

Standards!
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NEW ZEALAND STANDARDS

NZ5 3109
NZ5 3114
NZS 3404
NZS 3910

Concrete construction

Specification for concrete surface finishes
Steel structures standard (Parts 1 & 2)
Conditions of contract for building and civ

JOINT AUSTRALIAN/NEW ZEALAND STANDARDS

AS/NZ5 1163
AS/NZS 1170

AS/NZS 1554
AS/NZS 2278

AS/NZS 2312

AS/NZS 2980
AS/NZS 3000
AS/NZS 4058
AS/NZS 4676
AS/NZS 4677
AS/NZS 4680
AS/NZS 5131

Cold-formed structural steel hollow sectior
Structural design actions

Part 0:2002  General principles

Part 1:2002  Permanent, imposed
Structural steel welding

Part 1:2014  Welding of steel stru

Cables for traffic signal installations
Part.1 Multicore power cables
Part 2 Feeder cables for vehicle de
Part 3 Loop cable for vehicle det
Part.1 Guide to the protection of structur:
atmospheric corrosion by the use of prote:
Qualification of welders for fusion welding
Electrical wiring regulations
Precast concrete pipes
Structural design requirements for utility s
Steel utility services poles
Hot-dip galvanized {(zinc) coatings on fabri
Structural steelwork - Fabrication and erec

INTERNATIONAL STANDARDS

IEC 60947

IEC 60998

Low-voltage switchgear and control gear

Part 7-1 Ancillary equipment - Terminal blocks ft
Connecting devices for low-voltage circuits
pUrpOses

Part 1_General requirements

Part 2-1 Particular requirements for connecting d
with screw-type clamping units

AUSTRALIAN STANDARDS

A5 2144
A5 2338
A5 2353
A5 2578
A52700
AS 2703
A5 3596
AS3715

Traffic signal lanterns

Traffic signal posts and attachments

Pedestrian push button assemblies

Traffic signal controllers

Colour Standards for General Purposes

Vehicle loop detector sensors

Access covers and grates

Uninterruptible power systems (UPS) for roadside devices

WITHDRAWN STANDARDS

The folloging@ta

rds have been withdrawn but not vet replaced, as such they are still

raffic signal controllers {(withdrawn 2019)
Specification for traffic signals
Structural design requirements for utility services poles (withdrawn

OTHER PUBLICATIONS

NZECP 34

RT514

CoELTM

Ausiroads
RMS TSC/4

NZTA
MRT5252

TCS 016

New Zealand code of practice for electrical safe distances
Guidelines for facilities for blind and visually impaired pedestrians,
third edition - May 2015, Roads and Traffic Series

Code of practice for temporary traffic management (NZTA
Publication)

Cuide to traffic management, Part 10, Traffic Control and
communication devices

Compliant controller specification

Pedestrian planning and design guide

MNext Generation Traffic Signal Controllers - Transport and Main
Roads - Queensland

The Supply and Installation of Traffic Signal Controllers - Vic roads



Of particular interest are the following signals-related standards -

AS 2144 - Traffic signal lanterns,

AS 2339 - Traffic Signal Posts & Attachments
AS 2353 - Pedestrian Push Button Assemblies
AS 2578 - Traffic Signal Controllers

AS 2703 - Vehicle Lop Detector Sensors

AS 5715 - UPS’s for Roadside Devices
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1.1
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AS 2144 - Traffic Signal Lanterns

SECTION 1 SCOPE AND GENERAL
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SECTION 2 SIGNAL COLOURS AND DISPLAYS

2.1
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SECTION 3 PHOTOMETRIC PERFORMANCE
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33
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37
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39

GENERAL...

APPEA RANCE DF :";"EH]CULAR A.SPECTS WITH A CIRC ULAR D[SPLAY ......
INTENSITY DISTRIBUTION OF VEHICULAR ASPECTS WITH A CIRCULAR

DISPLAY ..

APPEARANCE CIF VEH]CULF&.R ASPECTS T‘Ir ITH A SY‘VIBDLIC D]SPLAY .....
LUMINANCE DISTRIBUTION OF VEHICULAR ASPECTS WITH A SYMBOLIC

DISPLAY ..

APPEARANCE DF PEDESTR]AN AHD B[CYCLE SYMBDL ASPECTS ..... .....
LUMINANCE DISTRIBUTION OF PEDESTRIAN AND BICYCLE SYMBOL
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VEILING REFLECT]DNS
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SECTION 4 MECHANICAL AND PHYSICAL FEATURES AND PROPERTIES

4.1
42
4.3
4.4
4.5
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4.7

GENERAL ARRANGEMENT ....coiiiiiii s

MASS OF LANTERN ASPECTS...
SEALING OF OPTICAL SYSTEM
MATERIALS AND METHODS OF CDNSTRLCTIDN
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OPERATING TEMPERATURES ... s
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SECTION 5 ELECTRICAL REQUIREMENTS

5.1  ALL TECHNOLOGIES ..o s s s ssmssss s s
5.2  FURTHER REQUIREMENTS FOR LED ASPECTS ...,

SECTION 6 OPERATIONAL REQUIREMENTS—LED ASPECTS
6.1 GEMNERAL...

6.2 LIGHT DUTPUT STA.TES ...................................................................................

6.3  SIGNAL SWITCHING RESPONSE TIMES.......c i
6.4 PROGRESSIVE FAILURE OF LEDS .o
6.5 DIMMING OF ASPECTS L ms s

SECTION 7 OPTICAL SYSTEM COMPONENTS AND ANCILLARY DEVICES

7.1 ASSEMBLY OF OPTICAL SYSTEM ..ot
7.2 PROPERTIES OF OPTICAL COMPONENTS ...
Td  LED ARRBAY S st e s
7.5 LAMPHOLDERS ... i st s s
7.6 INCANDESCENT LAMPS ... s

7.7  SYMBOLIC DISPLAYS ..
7.8  VISORS AND LDUVRES

7.9 TARGET BOARDS (FOR VEH[C ULAR LA\ITER\IS}
7.10 ANTI-SUN-PHANTOM DEVICES...

APPENDICES

REFERENCES ..

TEST CDNDIT]DNS AND PRGC EDURES FDR PHDTDMETR[C ﬂ\ID
COLORIMETRIC MEASUREMENTS ..

DERIVATION OF INITIAL LED ASP ECT [NTENS[TIES
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AS 2353 - Pedestrian Push Button Assemblies

SECTION 1 SCOPE AND GENERAL
1.1 SCOPE ... . ....
1.2 REFERENCED DDCUI\.IEI\ TS
1.3 DEFINITIONS .

1.4 ELEETR]EALSAI'ETY
1.5 WEATI—IERR_ESISTANCE
1.6 COLOUR AND SURFACEFINISH . ... ... ... ... . . .. . . ... ...

1.7 MARKING ........

1.8 EN‘,IRGNE»IENTALEDI\"DITIDNS.........________..........__
1.9 DRIVER UNIT POWER SUPPLY . ... .. ... ... . .. ... . ... . .....

SECTION 2 BASIC FEATURES AND FACILITIES
2.1 ENCLOSURE
2.2 TERMINAL BLGCK

2.3 PUSH-BUTTON AND S“’ITCHMEEHANIS‘H

2.4 PEDESTRIAN DEMAND INDICATOR LIGHT

2.5 DIRECTION ARROW . . i

SECTION 3 AUDIO-TACTILE SIGNALS
3.1 APPLICATION .......

32 REQUIREDBIG‘JALTYPES
3.3 GENERAL REQUIREMENTS . . . . . . . ... ...
34 AUDIBLE LOCATING SIGNAL . . . .. . ... ...
35 AUD]:E!LE{RDS‘EINGSIGNAL
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15
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17
21

36
37
318
39
3.10
ER N
312
313
314
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TACTILE LOCATING SIGNAL . . . . ... e
TACTILE CROSS5ING 5IGNAL

OFF STATE .

SAFETTFTI'ERLDCK .
OPERATION OF AU'DID TACTILE CRDSSNG SIGNAL ............
DRIVER. UNIT WIRING LOOM . . . . . ... ... .. ... ...
PROTECTION OF DRIVER UNIT

SOFTWARE -
ELECTRONIC H‘JTERPACE REQUIREhIENTS e
ELECTROMAGNETIC COMPATIBILITY . ... ... ... .. .. .. ........

'PENDICES

A
B
C

PURCHASING GUIDELINES -

MEASUREMENT OF AUDIBLE SIG‘\.AL CHARACTERISTI{ 5
PERFORMANCE OF DRIVEER. UNITS UNDER HIGH AND LOW
TEMPERATURE CONDITIONS . ..

INTERFACE REQUIREMENTS FDR DR_ITER UN'ITS AND
TRANSDUCERS WHERE SUPPLIED AS SEPARATE COMPONENTS

23
23
23
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24
24
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25
25
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34

37



AS 2578 - Traffic Signal Controllers

SECTION | SCOPE AND GENERAL

L SCOPE .oeovoiecciieeics et esese st oo 6
1.2 REFERENCED DOCUMENTS ......ooooiiiiiivioineiesisoioses et it estl ot cccinese 6
1.3 DEFINITIONS w..ooocicootoieoenesessesssssssessessssssssesesessssses et toiensbis s Fesssess s csenensnes 7
1.4 GENERAL REQUIREMENTS .......coooomiiiruviosncssssssissoees iossiinsesscsssssssssssenssons 11
1.5 EXPANSION CAPABILITY ooooiiccooiiiiiiieieiieieceoioneesd et oo 15

SECTION 2 CONTROLLER HOUSING
2.1 GENERAL iiiiiciieeieeniess s ieeessse s st s 17
2.2 PHYSICAL REQUIREMENTS ......ooooomiiirisessnessiommishissssissssos s ssssssosssssenssons 17
2.3 HOUSING CONSTRUCTION ....ccoooomioricerisisesslmssbbonesibiasssssosssssssssssssssssssenssons 19
2.4 CABLE CLAMPING BARS __.o.o.cocccciiiiiiioesoies St 25
2.5 SWITCHBOARD ....cooooiiioeereiescsceeeeseeeeecsiiboese oot ssossos s cessses s seninen 26
2.6 FIELD TERMINAL BLOCKS .....c.oooriirirsiinnesfionssinssnsesssssssssossssssssssssssssssssssons 27
2.7 FACILITY SWITCH AND KEY w...oooovisafiuresiimns s smsissesesssssssssossssssssssssossssssssssons 31
2.8 MASTER RELAY AND AUXILIARY REEAY . .cocovoreroeoioioneeressescesnsossescseninenn 33
2.9 FLASH CHANGE-OVER RELAY'S 1l iiiceihocceccisesescessessnnes s scesssossescsensnen 34
2.10 MISCELLANEOUS RELAYS AND CONTACTORS......ooooccccerrrrnrcenmrerscsceninenn 35
211 FLASHER UNIT woooociiiiiiiiniinnnstfnnaithons e cesissses et 35
212 SITE IDENTIFICATION ENCODER _fiocoovevooococcsaseseseessessesos s scesssossescsensnens 39
213 TELECOMMUNICATIONS INTERFACE .....ocococoooerereessessenesasssssscesssessescsensnene 2
214 LIGHT SENSOR ..cocooiiiiieiiiiiaffiens oo eeeieses et 44
215 GAS SENSOR ...ooooriiieeis Gretis e adiees e esisess e etioss et 44
216 HOUSING DOOR SWITCH 1.t ooerieeieieeiceeiisies oo 45
2.17 EXTRA LOW VOLTAGE{ELY) TRANSFORMER.......cccooccccmrarrnssiccmnsosssscenininn 43
218 SERVICE LIGHT .ofiies. fiesiinsnseseeesssssssesisssssesssossssssssssssssssssos s sssssssssessenssoss 46
2.19 HOUSING EQUIPMENT EAYOUT ..ooooiiccvioiiecciciiienesceese oo 46
220 CONNECTORS: oooiiieesefheeneeesseessssscsseesssssssssesesssssos s ssossos s ssssses s csenssens 48
221 WIRING cooooes st saeness s ssssss st ssssssssse s sssssss oo sssssss s 48
222 INFORMATION TO BE PROVIDED IN THE HOUSING ...coccorvirniccnnsnnscsseninenn 49
2.23 STAND-BY GENERATOR CONNECTION ..ooooooiorererieosossmeesessssscesssosscssseninene 50
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SECTION 3 CONTROLLER LOGIC MODULE

3.1 GENERALREQUIREMENTS Lt sttt s s s 52
3.2 SYSTEMUOVERVIEW ..ottt sttt s s sasa s 54
3.3 CPU MODULE ittt s s s s s s st sm s 56
34 INTERFALES ittt s s sttt a s sasa e e e rias 63
3.5 CONFLICT MONITOR SYSTEM Lot 84
3.6 POWER SUPPLIES L.ttt s sttt s s ssa e s 84
3.7 ROGIC MODULE Lttt s s sttt 2 sasa e e e rins 85
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41 GEMERAL REQUIREMENTS Lttt s s s 88
4.2 CONTROLLER OPERATION L.ttt s s 88
4.3  INTERFACE TO A COORDINATION MASTER ... 104
44 INTERFACE TO CONTROLLER HARDWARE ... 108
4.5 SAFETY FUNUTIONS Lottt ssis s sttt sbs s s bbb s 114
4.6  CONFLICT MONITOR SYSTEM ..ot s 115
4.7 LAMP MONITORING ..ot sssis e s sie s sssssssssssssssssssasihuea e 119
4.8 HHT USER INTERFACE ...t e 120
4.9  CONFIGURATION DATA it ses e ems e g e e abas e 125
4.10 SOFTWARE UPDATES L.t ese s simn e s e g 129
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D FLASHER UNIT CONNECTORS AND PIN FUNCTIONS e, 147
E SITE IDENTIFICATION ENCODER. CONNECTORS AND PIN FUNCTIONS ... 149
F CONNECTOR MECHANICAL DETAILS Lo i, 153
G SAFETY CASE GUIDANCE ... s 154
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What is the take-away?

Standards give us two advantages.

Like the RCA connector, they make life simpler. We know the devices or
systems can talk to each other, so we don’t have to worry about things
working.

Like the fax machine, standards allow equipment from different
manufacturers to work together. This gives you the ability to choose a
controller from one supplier, and a lantern from another, totally safe in the
knowledge that they will both work together regardless of the manufacturer.

Why you choose to purchase standard equipment from different suppliers is
your business, knowing that they will work together without any issues is why
we have standards.
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