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NEWS VIEW 191 
 A View from Down-Under 

Front Cover: A CSX train “splitting the blades” at the automatic signals on the line through Crawfordville, Indiana on 4 Apri l 2009.   
 Once a common sight in the US, there are now only a handful of operating semaphore signals in all of North America.  

Photo:  David F. Thurston, Ph.D., P.E. FIRSE    

One of the many advantages of being an IRSE member and living in Australasia is the 
variety of places to visit when attending local meetings.  Of course it is said that one of the 
disadvantages within the industry is the variety of gauges and the variety of signalling.   

The Gauge problem has just about been solved for the National network across 
Australia with the provision of Standard gauge lines to allow a train to travel from the 
east coast to the west on one gauge.  Unfortunately the same cannot be said about the 
signalling systems that such a train would encounter whilst on its journey.  Queensland 
uses a form of British Route Signalling, as does the metropolitan area of South Australia and 
Western Australia.  NSW has a modified system of aspects based on British Signalling in 
the 1920s, installed by an Englishman from the Lancashire and Yorkshire railway and is 
considered to be a route signalling system (Don’t ask!).  Victoria and country South 
Australia plus New Zealand use a system based loosely on American Practice which is 
speed signalling (but finds a need to provide routing information in complex areas!). 

All of this signalling needs competent signal engineers to design, install, test and 
commission as well as maintaining.  The IRSE therefore fulfils an important role in providing 
insight into all of these various systems through seminars on particular subjects and three 
technical meetings a year in various places with papers on various subjects associated 
with the particular signalling installed at the venue we are visiting (Plus of course the 
articles in the IRSE NEWS!).  Such visits always include a site visit so that the visiting 
members can have their fix of seeing and commenting the various systems and 
equipment being used.  So what for some is seen as a problem with differing signal 
systems is also seen as interesting education for our members. Throughout it all, the 
equipment is similar, both in relay technology and modern Computer Based Systems.   

Many will have been pleased to note Roger Ford’s comments about SSI in Issue 188 
of the IRSE NEWS.  Over here Australasians are proud that such technology designed 
originally for use within the UK has been able to be applied to such diverse signalling 
requirements as used “Down Under”.  So being a Signal Engineer in Australasia is 
interesting and educational, and, just think, no group standards to worry about, just lots 
and lots of different ones which might or might not allow one to try to do something a 
different way! 

Tony Howker 
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CENTENARY PAPER - Train Control  

SUMMARY 
This paper sets out a brief history of Train Control and Signalling 
developments over the past 100 years the IRSE has been in 
existence and earlier.  The paper covers both the development of 
Signalling Systems and Equipment but also describes some of the 
Operating Methods that have developed throughout this period 
both within Australasia and the English speaking world.  It covers 
train detection, interlockings, signal displays and methods of 
instituting Train Protection Systems through to the present day.  
The paper also gives a brief history of the Australian IRSE and 
describes how it has grown over the 60 odd years that it has been 
in existence.  The various States’ signalling systems are described 
in detail plus providing information on the latest methods being 
used to control trains throughout the world today.   

IN THE BEGINNING 
Well of course, the beginning was well over a hundred years ago – 
after all the IRSE had been formed in 1912 by Signal Engineers, so 
Signalling was well established all those years ago.  By 1912 the 
system of signalling of trains had been well established from 
nothing right at the beginning of railways. 

The opening of the Liverpool and Manchester Railway (L&MR) 
in September 1830 marked the first real step towards a general 
steam-worked goods and passenger railway system not related to 
coal extraction and export.  It was the first railway to be built 
exclusively for locomotive haulage right from the start.  With 
higher speeds than the colliery railways - passenger trains taking 
little more than two hours for the 31 miles - and the relatively 
frequent service with around ten passenger trains scheduled on 
weekdays in each direction mixing with between 15 and 20 goods 
trains, on a double-track main line, it was essential for an 
awareness of safety to be instilled in operating staff who had no 
assistance from any formal signalling methods.  How could they?  
They were venturing into the unknown with a steam passenger 
railway.  There was still no means of distant communication other 
than by the naval semaphore telegraph and there was then little 
thought of adapting that to railway use. 

Right at the start the directors did not even know how many 
passengers they could carry or how much goods would be sent by 
train.  During the first years speed limits were used as part of the 
safety culture, partly for the need for caution in case the trackbed 
settled and caused track problems, but also as a measure to try to 
ensure that one train did not run into another.  Passenger trains 
were not to run at more than 20 mph (~33 km/h) and less than 
that when going over level crossings with public roads, running on 
embankments, and at places where trains regularly stopped or 
took on water.  Goods trains often could not reach the maximum 
speed because of the loads, but braking was much more of a 
problem than reaching a reasonable speed.  Train braking systems 
simply did not exist. 

However, some form of control there had to be and at 
stations the L&MR used the services of policemen on the 
company’s staff whose duties included general security.  For the 
first few years from the opening of the L&MR a basic form of 
signalling by hand or by flags became established but not 
necessarily linked to safety procedures.  The attitude of a 
policeman as a train approached was intended to be a signal in 
itself to a driver.  A policeman standing to attention with an arm 
outstretched indicated that the line ahead was clear, but if he 
stood at ease making no positive hand signal then it meant that 
all was not well and the train was to slow down and continue 
with caution.  Flag signals were used to indicate whether 
passengers were waiting to board the next train.  If they were, a 
red flag was hauled up to the top of a pole.  Hand lamps were 
used at night and any light waved violently meant danger.  Tail 
lamps were carried on the back of the last vehicle of a train 
aimed at any following train and these at first showed one of 
two colours, red when on the move and blue if stopped at a 
station.  Within a few years a red flag at the top of a pole at a 
station meant danger of any sort and that trains should stop 
regardless of its meaning that passengers were waiting to be 
picked up.  But in severe weather flags could be blown off the 
post or torn, and by 1834 the railway had adopted flag boards 
which were wooden boards hanging from one side of a post 
and painted red to represent a flag.  They were turned to be 
face on to a train to indicate danger and away from the train 
edge on for clear.  Soon after, the boards were attached 
centrally across the post.  The boards were mounted at the top 
of cast iron posts, rather like a lamp post, and indeed a lamp 
housing was carried above the board rotating with it to show a 
red light with the board face on and white when edge on.  
Although red was the generally accepted colour meaning 
danger - stop, it was by no means universal and was used at one 
or two places for clear.  This plus the safe separation of trains 
and the use of a permanent structure to hold or show an 
instruction to a Driver was the beginning of signalling as we 
know it.   

INFORMATION TO THE DRIVER 
Enter the semaphore as an instruction to the Driver.  Strictly, the 
word semaphore, from the Greek, means to bear a sign, and 
could literally be applied to any form of signal but almost from 
the dawn of railways came to mean a signal giving different 
messages by the position of an arm.  The origin of sending 
visual messages from structures with wooden arms protruding 
and pivoted from a frame by combinations of arms at varying 
angles, dates back to the French revolution in the 1790s.  It was 
adapted two decades later in Britain to provide a chain of visual 
telegraph stations with semaphores built on hilltops within sight 
of each other to transmit messages from authority in London to 

Train Control over the Past 100 Years of the IRSE: 
A Brief History in Australia and the Rest of the World 
By Anthony C. Howker (Past President) HonFIRSE 
Paper originally presented at 100 year celebratory Technical Meeting held in Sydney, October 2012  

Part 1 



NOT FOR RE-PRINTING

©

 IRSE NEWS  |  ISSUE 191  |  JULY/AUGUST 2013  3 

such strategic places as naval bases at Portsmouth and 
Plymouth.  The semaphores had two arms working in one of 
seven positions, inclined down at 45 degrees to the left, 
horizontal to the left, inclined up at 45 degrees to the left 
vertically above the post, and similarly through the three other 
positions to the right.  Each position of either a single arm or in 
combination with the second arm denoted a letter or figure.  
Although in existence almost a decade before the opening of 
the Stockton and Darlington Railway, its potential for railway use 
was not appreciated at once.  Late in 1841 the first semaphore 
signal for the direct control of trains was erected on the London 
and Croydon Railway at New Cross.  Devised by Charles 
Gregory, engineer of the Croydon Railway, it had just a single 
arm working within a vertical slot in the wooden post and 
pivoted inside.  The arm was designed to work in three 
positions, horizontal, meaning danger - stop, inclined down at 
45 degrees meaning caution, slow down, and vertical, invisible 
inside the slot meaning clear, proceed.  This prototype had an 
independent rotating lantern worked from a separate lever on 
the post to give the night time lamp signals, red for danger, 
green for caution and white for clear.  There was no rush to 
adopt the semaphore signal even though it was capable of 
giving the three indications associated with time interval 
working, danger, caution, and clear, which the rotating disc 
signals could not do except by supplementary signals for the 
caution indication.  Semaphore signals were next installed at 
Bricklayers Arms Junction in 1843 at the meeting point of the 
branch of the Brighton railway to its new Bricklayers Arms 
terminus with the London and Croydon Railway to provide a 
more formal signalling arrangement than the Corbett’s Lane 
signals half a mile or so towards London Bridge.  The Bricklayers 
Arms Junction signals had an element of interlocking in that the 
four levers which worked the four signal arms were grouped 
together in a frame and linked by stirrups which prevented the 
signals for opposing movements from being cleared together.  
There was no connection to the points and thus no means of 
preventing signals and points from disagreeing. 

Earliest forms of Signalling 

Fig.1 – Fire Light in raised or lowered position Fig.2 – Disc and crossbar signal 
Fig.3 – First use of semaphore arm      Figs.4 & 5 – Bricklayer’s Arms Junction signals 

By the time that the Institution of Railway Signal Engineers 
had been formed in 1912, the railways of Britain were fully 
signalled with mechanically interlocked lever frames working 
semaphore signals and mechanical point movements.  
Telegraph instruments connected signal boxes and trains were 
being worked on the absolute block system just like we know 
today, Passenger trains of course, had now by law been fitted 
with continuous braking systems.   

POWER WORKED SIGNALLING 
The first moves towards power operation of UK main line 
signalling took place just as the 19th century was drawing to a 
close and just before the advent of the IRSE.  There were 
basically three forms, the all-electric type, the low-pressure 
pneumatic type and the electro-pneumatic type.  All these types 
had in one form or another also been tried in Australasia.  The 
essential feature initially was that the power system was 
employed simply to replace the direct wire pull between lever 
and signal or the rodding between lever and points and facing 
point locks.  In the all-electric system the lever in the signalbox 
operated electrical contacts which completed electric circuits 
through cables to electrical equipment which operated the 
signals and points.  In the low pressure pneumatic system the 
lever changed the internal valves in an air valve to direct 
compressed air in pipes to air valves at the signal or points 
which changed position to admit the compressed air to the 
operating cylinders.  In the electro-pneumatic system the lever 
operated an electric circuit from the signalbox to the points or 
signal where an electrically controlled air valve fed the operating 
compressed air to the cylinder.   

Glasgow Central SB - Caledonian Railway.  1902 
Mechanical Locking and electro-pneumatic operation of signals and points. 

Newcastle Central North-Eastern Railway.  1910 
Electro-pneumatic operation of signals and points 
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CENTENARY PAPER - Train Control  
There were advantages and disadvantages in all three systems 

depending on the availability of the electricity supply, or a 
compressed air main and compressor, the size of the layout and 
its complexity, and to a large extent, the whims and personal likes 
and dislikes of the engineer in charge. 

THE RAILWAYS OF AUSTRALASIA 
At the time of the setting up of IRSE, the railways of Australia 
were many and varied.  There were three different gauges in the 
country with “Narrow gauge” (1067 mm) in Western Australia, 
South Australia and Queensland, “Standard gauge” (1435 mm) in 
New South Wales (The line across the centre of Australia between 
Port Pirie and Karlgoolie had not yet been completed, but would 
also be standard gauge.).  There was also “Broad Gauge” (1600 mm) 
in South Australia and Victoria.  The Signalling Systems at that 
time were also different and interestingly the future IRSE 
Australasian Section when formed hoped that standardisation of 
them could be a future possible requirement that the new section 
of the IRSE could lead.  However such laudable aims had still not 
happened sixty-seven years later!  The gauge problem had been 
minimised since then with standard gauge having been extended, 
built or converted from existing lines to allow through train 
running between the east, south and west of the country.   

Although New Zealand had not yet become part of an 
Australasian section, it is sensible to mention at this point that the 
rail gauge was 1067 mm and signalling was a speed signalling 
system.  All of the differing Australasian Railways had started 
signalling life with mechanical semaphores and route signalling 
very much as per the British Signalling Standards.  However they 
soon became different.  Power operation of signals and points 
was introduced much earlier than the UK and the suburban 
electrification of Melbourne and Sydney networks in the 1920s 
onwards allowed for more modern signalling to be introduced. 

Sydney Central Station Yard.  NSW Govt. Railway. 
Electro-pneumatic operation of Signals and Points 

Both South Australia and Victoria had at various times in their 
history American Commissioners of railways who in the 1920s and 
1930s introduced American speed signalling.  NSW followed 
British practice with route signalling but with double headed 
signals and Queensland and Western Australia had route 
signalling based on early British Practice with Junction Indicators.  
In 1947 the mining railways of the North West had not yet been 
conceived nor had the extensive coal lines of central Queensland.  
These would be constructed from the 1970s onwards and are 
described later.  The early power interlockings at Brisbane Central 

Station, Queensland (1905) and at Sydney Station, New South 
Wales (1910) made use of electro-pneumatic two position lower 
quadrant semaphore signals and at that time these signals were 
confined to the interlocking areas only.  Manual block telegraph 
instruments and mechanical lower quadrant signals were used at 
all other signal boxes.  When automatic signalling was first 
introduced in New South Wales in 1913, the logical arrangement 
at the time was to continue with the two position lower quadrant 
electro-pneumatic semaphore signals.  This scheme followed 
British practice of that period and was similar to automatic 
signalling schemes which had been introduced in England on the 
London and South Western Railway and the North Eastern 
Railway.  On these railways each signal post carried both a Home 
and a Distant arm.  The "Stop" indication would be given by 
both arms in the horizontal position, "Caution" by the Home 
signal arm only being lowered and "Clear" by both Home and 
Distant arms being lowered.  Night time signal light indications 
would be Red over Red, Green over Red and Green over Green, 
respectively. 

EP operated Home and Distant Signals showing red over red when at STOP. 

For some considerable time, the colour yellow had not been 
favoured by British railway signal engineers because an irregular 
indication yellow in colour could have resulted if a red or green 
signal glass was broken and the yellow flame of the kerosene 
lamp was then observed directly by a driver.  In the U.S.A 
however, power operated three position upper quadrant signals 
had been developed and the colour yellow was being used 
extensively on this type of signal for the night time "Caution" 
indication, i.e. when the signal arm was inclined 45 degrees 
upward.   

 
The three 
position upper 
quadrant 
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A number of Australian railways soon began to use the 
American three position upper quadrant signal and installations 
were commissioned in 1914 between Kahibah and Adamstown 
near Newcastle, New South Wales, in 1915 at Adelaide Station, 
South Australia and also in 1915 from Richmond to Hawksburn 
near Melbourne in Victoria.  This was the period when the major 
differences in Australian power signal indications originated.  The 
NSW installations of upper quadrant signals maintained the same 
night time light indications (using colours red and green only) as 
had been used with the original 1913 two position lower 
quadrant Home and Distant type signals.  Two position night 
time indications were achieved with the three position upper 
quadrant signals by using a second signal lamp mounted below 
the motor driven three position signal arm.  In front of this 
second or lower lamp, a movable signal spectacle unit with red 
and green roundels only was mechanically driven by a rod from 
the main upper quadrant signal so that the three positions of the 
signal arm (0, 45 and 90 degrees) produced night time light 
indications of Red/Red, Green/Red and Green/Green, 
respectively.  All New South Wales installations of upper 
quadrant signals through to the early 1950s used these night 
indications although in the Sydney metropolitan area and other 
areas where a.c. electric power was available, the lower spectacle 
unit was replaced by a small lamp case with red and green lights 
electrically switched by the signal motor contacts.  By contrast 
with the New South Wales practice for upper quadrant signals, 
the South Australian and Victorian Railways in 1915 adopted the 
American "Speed Signalling" system as distinct from "Route 
Signalling" which remains the basic system in NSW.  In the speed 
signalling system, the colours red, yellow and green are used as 
night time indications representing the respective 0, 45 and 90 
degree positions of the upper quadrant signal arm.  Two arms or 
signal heads are used, and the combination of colours denotes 
what speed the train should be driven at either through a 
junction or towards the next signal. 

Speed Signals on the approach to Flinders St. Station, Melbourne, Victoria  
The railways of New Zealand adopted a similar speed 

signalling system in 1922 with the first use of upper quadrant 
signals on the Hutt Valley line near Wellington.  The Queensland 
and Western Australian railway systems have kept to route 
signalling practices and their first use of upper quadrant electric 
signals was for automatic signals through sections between 
interlockings.  A night indication of red, yellow and green were 

used and in Western Australia, a marker light, purple in colour, 
was mounted below the main signal arm.  Upper quadrant 
signals in Queensland were not fitted with marker lights and 
were not generally used at facing points.  Signals at interlockings 
were mostly of the mechanical type using lower quadrant signals 
until the introduction of colour light signals in the 1920s and 
1930s.  In the Speed Signalling system, running signals can be 
fitted with up to three arms mounted one above the other and 
these arms, when cleared, can authorise train movements past 
the signal at Normal, Medium or Low speed, respectively.  These 
three speeds are defined by the rules of the railway concerned 
and are generally as follows: 

Normal Speed - The maximum speed specified for the 
locality; 

Medium Speed - A speed not exceeding 35 kph or 25 mph; 
Low Speed - A speed not exceeding 25 kph or 10 mph. 

Speed signals at terminal stations and other busy areas are 
sometimes fitted with all three arms or light units but in general, 
two arms or lights, for normal or medium speed indications only 
are used.  On lines with longer train headways, three aspect 
signalling is adequate and the top or normal speed arm or light 
only is fitted.  A fixed red marker light is mounted lower on the 
post in place of a medium speed arm or light.  In all cases with 
upper quadrant signals, the 90 degree or vertical position of the 
signal arm (known as the "Clear" position) indicates that the train 
may proceed at the specified speed and that the next signal is 
also showing an indication to proceed.  The 45 degree or 
inclined position of the signal arm (known as the "Caution" or 
"Warning" position) indicates that the train may proceed at the 
specified speed but that the next signal is displaying a "Stop" 
indication.  During the 1920s, 
colour light signals were being 
used extensively on American 
railroads in place of the upper 
quadrant semaphore signals and 
their usage followed the then  
well-established speed signalling 
system.  On railways in Britain, a 
small number of installations had 
been made using the American 
three position upper quadrant 
signals but their use was never 
widespread. 

 
UK Speed Signal, Mirfield, LMS 1930 

 

THE IRSE AUSTRALASIAN SECTION  
The Australasian Section of the IRSE started formal life as the 
Australian Section in 1947, some 34 years after the formation of 
the main body.  There were at that time some fifty members of 
the Institution who were members.  A Mr L. P. Martin of the 
Signal & Telegraph Department of the NSW Government 
Railways had previously written to the IRSE Council asking if they 
had any objections to an “Institution Division being formed in 
New South Wales”.  Needless to say the Council had no 
objections and so the Australian Section was inaugurated at a 
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meeting held in Sydney, NSW on November 14, 1947 with a  
Mr W. F. Barton, Signal & Telegraph Engineer, Department of 
Railways, NSW in the chair and Mr F. J. Wright as the Secretary/
Treasurer.  The new section also formed a committee of various 
senior Engineers from both NSW and Victoria railways plus senior 
managers from McKenzie and Holland in Melbourne.  Various 
Engineers from South Australia, Queensland and Western 
Australia had also been invited to attend the inaugural meeting 
but were unable to attend.  (It must be remembered in those days 
that the only way to travel around Australia was by train, with the 
journey from Perth taking 3 nights and 4 days – a long way for a 
couple of hours meeting!) 

It is interesting to note that as well as various engineers from 
the State Railways being at this meeting, there was also support 
from retired officers from the Department including a  
Mr C. B. Byles of Lancashire and Yorkshire Railway fame who had 
been appointed in 1912 and was instrumental in introducing his 
particular brand of Double head, five aspect Signalling onto the 
NSW Government railways in the 1920s & 30s. 

At that particular time The Australian Section was only the 
second section to be established (the first was the South American 
section – really Argentinian) although there had been in existence 
several S&T Technical Societies spread around the UK 

SIGNALLING EQUIPMENT USED IN 
AUSTRALASIA 

Train Detection 
Track circuits on Australian and New Zealand railways were 
introduced in the early1900s and were initially used to control 
indicators in signal boxes for sections of line which were out of 
sight.  In this function, they superseded treadle devices which had 
been used previously for such purpose as well as with lock and 
block systems.  When automatic signalling was installed on many 
Australian and New Zealand railways from the 1910 period 
onward, the use of track circuits increased greatly.  In areas where 
steam and later diesel traction only was used, the direct current 
track circuit was used almost exclusively.  Originally these track 
circuits were d.c. powered from caustic soda type primary cells 
but in later years, the extension of commercial a.c. power supplies 
enabled the use of rectified power for standby purposes on all 
signalling equipment.  The introduction of 1500 V d.c. electric 
traction in the Melbourne metropolitan area from 1919 onward, 
initiated the use in Australia of alternating current track circuits.  
Traction power supplies at that period were generated at an a.c. 
frequency of 25 Hz and the power signalling and track circuits 
installed in Melbourne on lines to Essendon, Sandringham, 
Caulfield and Clifton Hill used that frequency.  Signalling and track 
circuits installed in later years used a 50 Hz power supply and 
older sections are now almost all converted to the latter 
frequency.  25 Hz a.c. power was also initially supplied to traction 
sub-stations in the inner Sydney area but all power signalling 
installed from the commencement of 1500 V d.c. electrification in 
New South Wales in 1926 used separate power supplies at the 
50 Hz frequency.  A.C track circuits on electrified railways were 
originally of the single rail type with only one rail insulated at 
signal locations, the other rail being maintained continuous for 
traction power return.  The development of the impedance bond 

enabled the use of both rails for traction return, this being 
particularly important on single track railways where cross 
bonding to adjacent tracks is not possible.  Both types of track 
circuit are used on the Victorian and New South Wales d.c. 
electrified railways as well as in Wellington and on the former 
Arthur's Pass - Otira electrified lines in New Zealand.  For many 
years, track circuits installed on most railways throughout the 
world were of the steady energy type using either direct current 
or alternating current at various frequencies ranging through 
16.6, 25, 33.3, 50 and 60 Hz.   

From 1933 however, coded track circuits were developed 
and introduced in the U.S.A and these gave more facilities and 
permitted further economies than were previously possible.  The 
coded track circuits originally operated from d.c. power supplies 
but they can also use a.c. and they function by the application of 
pulses of current to the rails at frequencies of 75, 120 or 180 
pulses per minute.  A benefit achieved by the use of the coded 
track circuit is increased sensitivity and hence track circuits may 
be built to greater lengths than otherwise possible.  The several 
frequencies of coding also enable information such as that for 
the control of signal aspects to be transmitted without the use of 
line wires or cable.  On some railway systems overseas, 
particularly in North America, coded track circuits are used for 
the transmission of information between the track and trains for 
cab signalling and automatic train protection systems (also 
termed automatic train control).  The first extensive use of coded 
track circuits in Australia was with the introduction of Centralised 
Train Control (CTC) on the standard (1435 mm) gauge line which 
was opened in 1962 between Wodonga and Melbourne in 
Victoria. 

Dynon – Wadonga CTC Panel 1962, Victorian Railways 

Subsequent coded track installations were made with CTC. 
on the Avon Valley dual gauge double line between Midland and 
Northam in Western Australia (1966) and the Tailem Bend to 
Wolseley line in South Australia (1972).  On the latter installation 
the coded track circuits were up to 3.2 km in length and were of 
the normally de-energised reversible type.  This arrangement 
enabled the use of primary battery operation as a.c. power was 
not available at many locations and it also eliminated the need 
for line wires in connection with block and signal aspect control.  
A later development in coded track circuits was the continuously 
operating reversible type which gave all the benefits of the 
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earlier types with an additional advantage of complete and 
flexible block control without line wires.  They were introduced 
to Australia on the Hamersley Iron Railway in the late 1960s and 
were subsequently used on the Mount Newman Mining Railroad.  
An electronic version of this track circuit known as "Microcode" 
was installed on the Adelaide to Port Pirie standard gauge line 
when constructed in the mid 1980s and similar electronic track 
circuits are installed on the Mount Newman (now BHP Billiton) 
Railroad to replace earlier relay based equipment.  The use of 
coded track circuits on the two major iron ore Railways in 
Western Australia has facilitated the introduction of cab 
signalling in their locomotives and will eventually lead to 
Automatic Train Operation (ATO). 

Jointless track circuits enabling the use of long sections of 
welded rail were extensively developed during the 1950s on 
European railways, especially in France.  They operate at 
frequencies of from 1.5 to 3.0 kHz and were first used in 
Australasia in 1968 on the then newly electrified line from 
Liverpool to Campbelltown in New South Wales using German 
manufactured equipment.  Since that time, improved types have 
been developed and jointless track circuits of both French and 
British manufacture are now used on most rail systems in 
Australia and New Zealand.  Notable installations of jointless 
track circuits in recent years have been on the Melbourne City 
Underground Loop, the Eastern Suburbs and Airport lines in 
Sydney and on a.c. electrified lines in Central Queensland and 
North Island of New Zealand.  Recent resignalling of existing 
lines in the Sydney, Melbourne, Adelaide and Perth Metropolitan 
areas have also made use of this type of track circuit. 

Apart from track circuits, another detection device being 
increasingly used is the axle counter.  Early axle counters made 
use of electro-mechanical equipment and rail contacts depressed 
by the train wheels so that the systems were often maintenance 
intensive and poor in reliability.  Modern day equipment is now 
electronic with inductive, non-contact wheel detecting devices 
attached to the rails so that reliability is of similar standard to 
most other signalling equipment.  Axle counters were installed 
for the Kaimai Tunnel (8850 m) which was opened in 1978 in the 
North Island of New Zealand and more recently for the Otira 
Tunnel in New Zealand’s South Island consequent on the 
abandonment of the former electrification.  In recent years they 
have been used extensively on electrified branch lines for coal 
traffic in Central Queensland and on the Unanderra - Moss Vale 
line in New South Wales.  In the latter two cases, their use was 
necessary due to the difficulty of arranging power supply to mid-
section track circuits.  Temporary axle counter installations have 
been used in Western Australia and Queensland when track 
circuits were unavailable due to track upgrading programmes or 
signal construction stagework.  The latest Signalling being 
carried out in Auckland, New Zealand uses axle counters and the 
latest version of ETCS ATP.  (More details later) 

Interlockings 
As railway station yard layouts became larger and more complex, 
a need arose to control points and signals from a central 
location.  The well-known arrangement of signal wires and point 
rodding was developed and the levers were fixed adjacent to 
one another at a convenient location.  In 1856, Mr John Saxby 

patented an apparatus for the simultaneous operation of points 
and signals at a junction.  Subsequently, in 1860 Mr Austin 
Chambers developed an improved apparatus in which the points 
and signals were operated from separate levers, these being 
interlocked so that the point levers must be fully operated 
before any dependent signal levers could be moved.  A number 
of British signalling companies developed and patented their 
own designs of interlocking apparatus, two of those best known 
being Saxby & Farmer and McKenzie & Holland.  The earliest 
recorded use of signal and point interlocking in Australia was at 
Richmond on the Victorian Railways where Saxby & Farmer 
interlocking gear was installed in 1873.  In Adelaide, South 
Australia, the first interlocking was brought into use in 1876. 

One of the leading manufacturers of signals and interlocking 
equipment for railways in Australia and New Zealand however, 
was McKenzie & Holland who in 1881 installed the first 
interlocking machine in NSW at Burwood station.  In 1903, 
interlocking was first provided in New Zealand with installations 
at Rolleston, Studholme, Green Island, Mosgeil and Addington.  
McKenzie & Holland subsequently established manufacturing 
works in Melbourne and Brisbane.  These works were operated 
until recent years by the Westinghouse Brake & Signal Co (Aust) 
Pty Ltd.  Interlocking systems were supplied to most railways, 
several of which later established their own workshops to 
manufacture a wide range of signalling equipment.  Interlockings 
then went on to become relay operated using miniature lever 
frames and then panels.  Nowadays they are electronic using 
computers.  They also look after train separation, something that 
mechanical interlockings could not do and relied upon human 
intervention. 

Train Separation (Block Systems) 
With the advent of telegraph systems, communication could now 
take place between either end of a stretch of line and could be 
used to confirm that the line was clear after the last train had 
passed through it, thus allowing the early signalmen to give a 
positive signal to a driver that the line was clear.  Special 
Instruments were developed called Block Telegraph Instruments 
and used to communicate between Signal Boxes.  Numerous 
types of block telegraph equipment were developed and 
patented during the 1850-1870 period by the inventors, W. H. 
Preece, C. E. Spagnoletti, W. R. Sykes, E. Tyer and G. K. Winter.  
Instruments of all of these types have been used at various times 
on Australian and/or New Zealand 
railways and a number of 
installations of Winter's and Tyer's 
block instruments are still in use.  
Winter's block instruments are 
now only used in Victoria while in 
New South Wales there were until 
recently a few double line 
sections still worked by Tyer’s 
block instruments. 

 
Winters Double Line Block Instrument still in 
use on Victorian Railways in 2007: 
Craigeburn SB north of Melbourne 
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CENTENARY PAPER - Train Control  
The Sykes system was known as "Lock & Block" because it 

was linked to the mechanical interlocking machine to prevent 
signals being cleared unless the "line clear" authority had been 
received from the station in advance and the previous train had 
reached the end of the block section.  Sykes lock and block 
working was used at one time in the Sydney, Melbourne, 
Adelaide and Perth metropolitan areas but it was eventually 
replaced by automatic signalling. 

In 1913, the New South Wales Railways introduced an 
improved form of manual block instrument known as the "NSW 
Standard Block".  This instrument is attributed to Messrs. O. W. 
Brain and C. A. Hodgson of the N.S.W railways and it can include 
facilities for "starting signal control" and "clearing control" as a 
means of linking the block telegraph to the signalling system.  
NSW Standard Block instruments were installed extensively on 
duplicated lines of that railway for a number of years before 
double line automatic signalling became the preferred system.   

 
NSW Standard Block 
Instruments mounted 
on a “Block” Shelf 
above a mechanical 
Interlocking Frame 

NSW Govt. Railways. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Various systems were used for the control of Single Lines.  
Certain lightly used railway lines of the South Australian and 
Commonwealth Railways (now Australian National) had a 
safeworking system known as "Permissive Block" in which the 
Working Timetable was the prime authority for train movements.  
"Proceed Orders" or "Crossing Orders" were transmitted by 
telegraph or telephone when it was required to vary the 
timetable arrangements.  No use is now made of the Permissive 
Block system in Australia and all such safeworking systems have 
now been superseded.  On the New Zealand Railways, the 
"Open Section" system which is similar in application to the 
Permissive Block system has been used on some branch lines for 
many years. 

The "Train Order" system which originated in the U.S.A. was 
introduced to South Australia in the 1920s during the period in 
office of Mr W. A. Webb (an American) as the Commissioner of 
that railway.  The Train Order system requires every train about 

to enter a section between stations to be issued with a paper 
Train Order on which the authority to proceed is written in a 
formal style.  Authority for train movements through one or more 
sections is given and particulars of other trains to be passed (or 
"crossed") are also written on the form.  The Train Order system 
requires reliable communications to be available from the 
supervising officer or "Train Controller" to the station officers or 
train crews and a formal procedure is used in the transmission 
and reception of train orders to eliminate errors. 

The train order system was subsequently extended to the 
former Commonwealth Railways, the Queensland Railways and 
more recently to Tasmania, Victoria and Western Australia.  It has 
also been recently introduced in New South Wales to replace 
staff token working on some country lines. 

A similar system to train order working known as “Track 
Warrants" has recently been introduced on the New Zealand 
railways where it has replaced some sections previously worked 
by single line automatic signalling or electric train tablet. 

For busier single lines in Australasia, electric token systems 
were introduced.  The principal electric token systems used were 
the Electric Train Tablet system patented by E. Tyer in 1878 and 
the Electric Train Staff system patented by F. W. Webb and A. 
M. Thompson in 1888.  The Tyer's Electric Train Tablet system 
was first introduced in Australia on the New South Wales 
Railways Main Southern line in the late 1880s and was 
subsequently used in Victoria and at a few locations in 
Queensland.  The Electric Train Staff system was commissioned 
on several railways from the mid 1990s and was considered to be 
an improvement over the tablet system both in technical design 
and operation.  Most of the electric train staff systems have been 
replaced during the 1970s and 1980s by centralised train control 
systems (CTC) or track warrant systems. 

Automatic Signalling 
Automatic operation of signals to supersede manual block 
telegraph systems was first used in Australia on the NSW 
railways from 1913 on the Main Suburban and Illawarra lines in 
the inner Sydney metropolitan area.  These first installations used 
two position lower quadrant semaphore signals and were 
powered from the nearby electro-pneumatic interlockings.  Later 
automatic signal installations in New South Wales, Victoria and 
South Australia from the 1915 period onward made use of the 
American designed three position upper quadrant semaphore 
signal, mostly operated from low voltage (10 or 20 V) d.c. power 
supplies.  Upper quadrant automatic signals installed on the 
Melbourne and Sydney electrified suburban railways during the 
1919 - 1925 period used a.c. power at 110 or 120 V and in 
several areas of Sydney, electro-pneumatic signal mechanisms 
were used.  Queensland and Western Australian railways also 
used upper quadrant signals in the Brisbane and Perth areas, 
respectively.  In New Zealand this type of signal was used from 
1922 on the Hutt Valley line, Wellington and subsequently on 
other busy lines and at electrically signalled stations such as 
Arthur's Pass and Otira (following completion of the Otira 
tunnel).  Automatic signalling on double or multiple lines has 
been extended over the years to cover the majority of the 
suburban lines in Sydney, Melbourne, Brisbane, Adelaide, Perth, 
Wellington and Auckland.  In addition, long sections of double 
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line automatic signalling now exist in country areas beyond the 
main cities such as from Sydney to Junee and Albury, Bathurst 
and Muswellbrook in New South Wales, Melbourne to Traralgon 
and Geelong in Victoria, Brisbane to Grandchester and Townsville to 
Stuart in Queensland, Auckland to Hamilton and Christchurch to 
Rolleston in New Zealand (the latter section has now been 
singled).  Most automatic signalling since the early days was used 
on double or multiple lines but during the 1920s a single line 
automatic signalling system, developed by the G.R.S. Company 
of the U.S.A was installed on lines in Victoria and South Australia.  
The railways of Western Australia, New South Wales and New 
Zealand also made use of this system which was commonly 
known by the American term APB (Absolute Permissive Block).  
Extensive sections of single line automatic signalling were 
installed on the South Australian lines to Tailem Bend and 
Hamley Bridge, the Molong - Dubbo line in New South Wales, 
the Ferntree Gully - Belgrave (narrow gauge) and Newport - 
Geelong lines in Victoria during the 1920s.  New Zealand lines 
from Rolleston to Greymouth and Westport, Picton to Waipara, 
Napier to Gisborne and Okahakura to Stratford were similarly 
equipped during the 1930s and 1940s.  The most recent single 
line automatic signalling schemes in Australia were installed 
during the 1970 period in connection with standard gauge 
railway construction from Koolyanobbing to Karlgoolie, Western 
Australia and from Port Pirie, South Australia to Broken Hill, New 
South Wales.  Several single track suburban lines in Melbourne 
and Sydney were equipped with track circuit controlled signalling 
in which the operation was not completely automatic but was 
under joint control from signal boxes at each end of the section.  
These systems known variously as Lever Locking and Track 
Control (Victoria) or Single Line Track Block (NSW) enabled busy 
suburban rail traffic to be operated without the delays inherent 
with electric staff token working.  This type of signalling was used 
principally on the lines to East Malvern and Heidelberg in Victoria 
and to Cronulla, East Hills and Riverstone in NSW.  Some of the 
sections in NSW were later placed under remote control and 
were the forerunner of the signalling systems used with 
centralised traffic control schemes. 

Colour Light Signals  
The colour light signal was first used in the U.S.A from the early 
1900s in tunnels and other areas needing short range indications 
only.  Improved optical systems enabled the development of signals 
with longer range from the 1913-14 periods.  It was not until the 
1920s, however, that colour light signals were extensively 
introduced on Australian and New Zealand railways.  The original 
colour light signals used separate red, yellow and green lenses 
with the globes switched by relays located externally from the 
signal.  In 1920, however, the searchlight signal was developed 
to give improved sighting distances with low power lamps.  The 
searchlight signal made use of an internal relay type mechanism 
to move small red, yellow and green roundels in the light beam 
of a single lamp.  Searchlight signals were installed extensively in 
Victoria and South Australia from the late 1930s as well as in New 
Zealand and to a lesser extent on the railways of Western 
Australia and New South Wales.  Both types of light signals are 
used on automatic and CTC signalling systems installed from the 
1930s onward.  In most recent resignalling schemes multi- lens 

colour light LED signals have been 
used and many railways around 
Australasia are also routinely 
exchanging conventional colour 
light signals for LED signals. 

 

 

 
Early Searchlight Signal Head 

circa1925 

Modern LED Searchlight Signal Head 
Victorian Railways 

Centralised Traffic Control 
(CTC) 

Relay Coded Systems 
In Australia, two of the early 
installations of a remote control 
system were at the unattended 
crossing loops, Rock and Drome on 
the then single track Geelong line in 
Victoria.  Single line automatic signalling using colour light 
signals had been installed between Newport South and North 
Geelong in 1928 and the above two loops were commissioned in 
1931 to improve line capacity.  Each loop was equipped in 
typical CTC fashion with power operated points and colour light 
arrival and departure signals at both ends.  An alternating 
current power supply was provided throughout the line and the 
above loops were remotely controlled from nearby stations by 
an ingenious scheme using three line wires only (one wire for 
each loop end plus a common return wire).  Point control and 
indication was achieved by polarised a.c. using three position 
relays and the arrival and departure signals were controlled and 
indicated by half wave rectification of the a.c. power supplies.  
Approach track indications were given by line current variation 
and occupancy of the points track circuit was indicated by 
complete disconnection of the line circuit at the crossing loop.  
The Rock and Drome loops have since been removed 
consequent on the provision of bidirectional double track on the 
Geelong line during the late 1960s.  Unit wire remote control 
systems of more basic character were used during the 1940 - 
1950 period in New South Wales where interlockings at 
Leightonfield, Westmead, Eastwood and Belford were controlled 
from nearby stations.  In these cases economy of wires was 
achieved by the use of copper-oxide diode rectifiers, enabling 
each wire to be used for two independent controls or indications.  
In South Australia, a simple form of remotely controlling sidings 
was used at a few locations.  In these cases, the siding points 
were released by an electric switch lock which in turn was 
actuated through the selector unit of the train control telephone 
system.  The siding points could therefore only be released for 
operation with the permission of the train control officer.  At 
unattended crossing loops on single line automatic signalling 
territory between Port Pirie and Broken Hill, a special function of 
the telephone train control selector was used to restore the 
departure signals to stop if the train controller wished to hold an 
otherwise non-stopping train at the station concerned.   
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CENTENARY PAPER - Train Control  
Relay coding type CTC 

systems were first introduced in 
Australasia with an installation 
between Wellington and 
Paekakariki on the North Island 
Main Trunk line of New Zealand.  
This system was of the three-wire 
circuit code type and was 
provided in conjunction with 
the Tawa deviation which 
replaced the original steeply graded single track route through 
Johnsonville in 1937.   

Wellington CTC Control Panel:   NZR 1937 

Various modifications and additions have been made to this 
original system but it was still in active service until recent years.  
Further sections of the New Zealand rail system were equipped 
with relay coding CTC systems during the 1950s and 1960s.  
Westinghouse systems were installed on the North Island Main 
Trunk between Okahukura and Frankton Junction; in the Bay of 
Plenty area and through the Rimutaka Tunnel which was opened 
in 1955.  Systems by MV-G.R.S were installed between 
Palmerston North and Otaki on the North Island Main Trunk and 
between Dunedin and Oamaru in the South Island.  Small 
systems supplied by S.G.E Signals Ltd were installed in the 
Greymouth and Invercargill areas of the South Island.  Relay 
coding CTC systems were not introduced into Australia until 
1958 when a small Westinghouse time code CTC system was 
installed between East Malvern and Glen Waverley in Victoria.  
This system operated for a number of years until the line was 
duplicated.  In Western Australia a similar system of larger pro-
portions was introduced in the early 1960s between Armidale 
and Coolup on the south-western line out of Perth.  That system 
was to be extended further south but ultimately, the equipment 
was installed on several freight only lines in the southern outskirts of 
Perth.  In South Australia, a small relay type remote control 
system was introduced when a new industrial branch line was built 
to Tonsley in the south western metropolitan area of Adelaide.  
Tonsley Junction on the existing Brighton line was remotely 
controlled from the train control office at Adelaide station. 

Electronic Systems 
Some of the first applications of Time Division Multiplex (TDM) 
remote control systems in Australia were on the Victorian rail 
system where small "single station" installations were made in 
the early 1960s at Bank Box loop on the Ballarat line and at 
Herne's Oak on the Gippsland line.  At this time also, the Wodonga 
to Melbourne standard gauge line was under construction and 
although relay type CTC was first considered, the final choice 
was for a “Westronic” Style A multi station remote control 
system, one of the first in the world to be produced.  During the 
1960s and 1970s further CTC and remote control signalling 

schemes were brought into use in Queensland (Moura and 
Goonyella lines); New South Wales (Muswellbrook and Orange 
areas); South Australia (Belair -Tailem Bend - Wolseley) and 
Western Australia (Midland -Northam - Merredin - 
Koolyanobbing) as well as on the Hamersley and Mount Newman 
(now BHP Billiton) iron ore railways.  In New Zealand CTC 
systems with electronic remote control were introduced at 
Taihape and Taumarunui on the North Island Main Trunk; Napier 
on the Gisborne line and at Christchurch for the Rolleston to 
Oamaru section of the South Island Main Trunk.  The 1980s saw 
the third generation of these TDM systems with the introduction 
of CTC schemes of far greater extent and technical refinement 
including the use of computers at the control centre.   

The first computer controlled CTC system at Maryborough.  QR 1979 

Such schemes are in use from Brisbane to Rockhampton and 
Emerald and at Mackay in Queensland; Maitland to Casino, 
Aberdeen to Werris Creek, Junee to Albury and at Wollongong , 
New South Wales; Ararat (Victoria) to Wolseley (South Australia) 
and from Dry Creek to Crystal Brook in South Australia.  Also 
during the 1980s, TDM equipment on earlier first and second 
generation CTC schemes were replaced and upgraded at 
Rockhampton and Mackay, Queensland plus the Melbourne - 
Wodonga standard gauge line in Victoria and the Hamersley Iron 
Railway in Western Australia.  In New Zealand, the North Island 
Main Trunk electrification scheme saw several smaller 
installations replaced by new equipment at Taumarunui to cover 
the entire section from Marton to Hamilton.  This has since been 
moved to Wellington where there is a National Control centre 
for the whole of New Zealand. 

In Victoria and New South Wales a number of small remote 
control schemes have also been re-equipped during the 1980s. 

One of the largest concentrations of electronic remote 
control systems is at the Brisbane Area Control Centre at Mayne 
in Queensland which has been expanded so as to now effect 
control of the entire Brisbane metropolitan railway system.  
Metropolitan control centres are in use and being expanded in 
Melbourne and Adelaide, while for the Perth electrification 
project, a similar control centre has been provided.  The many 
relay interlockings in the Sydney metropolitan area are presently 
being brought under centralised control from various city control 
centres.  Since the takeover of the national freight networks from 
various states and the commonwealth, the Australian Rail and 
Track Corporation (ARTC) has gradually extended the control of 
the network from just three major centres at Broadmeadows 
(North NSW), Junee (South NSW) and Adelaide (Victoria & South 
Australia). 

Relay Coding CTC Field Unit  1940 
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Train Stops, Automatic Warning Systems and Train 
Protection Systems 
In Australasia, the train stop system was introduced on the Melbourne 
and Sydney suburban electrified railways from their inception in the 
1920s.  The system continues to be used and expanded as extensions 
are built or electrified.  All main line signals are equipped with train 
stops.  Train stops were not generally used on electrified interurban 
lines beyond the extremities of suburban train operation but their use 
is now being expanded to those areas.  In Wellington, New Zealand 
train stops are also used although they are usually only fitted at 
signals protecting points and crossings or at the entry to single line 
sections.  It was not until the 1970s that an Automatic Warning 
System (AWS) was introduced to Australia with the electrification of 
the suburban railways of Brisbane, Queensland.  The system chosen 
was the British AWS using track mounted magnets and this has been 
extended to all electrified suburban lines.  A similar system was 
provided on the suburban railways of Adelaide, South Australia 
concurrent with resignalling.  Modern Automatic Train Protection 
(ATP) systems have been developed for use on high speed trains as 
well as long and heavy freight trains.  One of these systems using 
track mounted "beacons" has been installed on the Queensland 
electrified main line from Caboolture (Brisbane) to Rockhampton.  
Beacons are mounted in the approach to signals and other positions 
as required.  On the passage of a train, an antenna beneath the train 
receives information from the beacon (balise) concerning the signal 
position and relevant speed limits.  A radio link from the appropriate 
interlocking informs the train about the signal aspect being displayed 
and the route the signal is set for.  This information is then processed 
to cause the display to the driver of speed limit indications which 
must be obeyed or else the train brakes will be applied.  This means 
that the ATP system is continuous within the area of an interlocking.  
An Intermittent ATP system has also been provided on the suburban 
electrified lines in Perth, Western Australia.  Tests have also been 
carried out in the Sydney metropolitan area of an ETCS Level 1 ATP 
system and authority has just been granted to fit the whole of the 
suburban area with a Level 1 system over the next five years.  British 
Train Protection & Warning System has also been installed on the 
regional fast lines of Victoria thus allowing single manning of reasonably 
high speed trains (160 km/h).  In Auckland, the suburban area has just 
been re-signalled with computer interlockings and axle-counters 
ready for electrification.  The European Train Control System (ETCS) 
has also been installed as 
the ATP system which uses 
balises to give infrastructure 
and signal information to the 
trains.  (As an aside the 
whole of the system is 
controlled from a national 
control centre situated in 
Wellington, some 800 km or 
so away) 
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ProRail studies shortening waiting times for 125 level crossings 
 The number of fatal accidents increases; 

 99% of the collisions is due to risky behaviour; 

 ProRail start crossing campaign – “take a pause at the barrier”. 
Impatience and recklessness among road users are the main 
causes of accidents at level crossings.  ProRail therefore studies 
whether waiting times at level crossings can be reduced.  After a 
successful pilot, the closure times of twelve level crossings were 
shortened.  Now ProRail set aside a million euros to review 
closure times at approximately 125 level crossings and, where 
possible, to adapt those. 

The number of crossing accidents decreased in 2012.  The 
effects of the collisions were however more serious.  In 2012 
there were 38 collisions at level crossings, compared to 42 
collisions in 2011.  The number of fatal accidents in 2012 stands 
at 14 and in 2011 was nine.  In 2013 there were already nine 
collisions at level crossings including five with a fatal outcome. 

Dealing with Closure Times 
Waiting for gates is not always fun, but vital.  For some road 
users waiting at level crossings leads to reckless or irresponsible 
behaviour:  "I am tired of waiting, so I am just going to sidestep 
the barriers.  That impatience could have a fatal outcome. 

Seconds Gained 
In the interest of safety and reliability of rail traffic, ProRail has 
therefore started a project to make waiting times at level 
crossings as short as possible.  Sometimes second scan be 
gained a repositioning of signals, make small adaptations to the 
timetable or with the cooperation of the train operators ensure 
quicker or faster departures of trains. Each crossing requires 
customisations.  By the end of this year an action plan should be 
available.  ProRail is investing one million euros. 

The “Take a Pause at the Level Crossing” Campaign 
Ultimately the behaviour of the road user determines the safety.  
ProRail annually launches a new campaign to inform road users on 
the dangers of reckless behaviour.  This year the new campaign 
“take a pause at the level crossing” started on April 25.  Through 
radio spots, playful actions at crossings and advertisements on 
the Internet this subject is brought to the public’s attention. 

To be concluded… 

Shorter waiting times at level crossings 

CROSSINGS 

NZR Home signal 
with ATP Balises 

installed on the track 
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Following the recent spate of articles concerning the theory of 
Systems Engineering and, in particular, implementing 
communications networks for railways, an example of the 
practical side of implementation might be appreciated. 

The EU is currently part funding a significant upgrade to the 
Corridor IV rail route from Plovdiv in Bulgaria to the Turkish 
Border.  The works involve re-aligning the track and providing 
new station track layouts to accommodate higher speeds and 
longer trains together with electrification, elimination of road 
level crossings, new border facilities and of course upgraded and 
interoperable train safety and communications systems with 
centralised controls.  To achieve these ends within the European 
context, both ETCS and GSM-R are to be provided, with ETCS at 
Level 1 therefore not requiring GSM-R data as part of this 
project, but the operational (voice & SMS) communications will 
be essentially entirely cellular. 

Whilst there have been some delays implementing the works, 
the first section, called “Leg 1” and consisting of 67 km of new 
alignment, partially double track, with full new 25 kV electrification, 
five remodelled stations, two new traction power sub-stations, new 
optical fibre trunk carrier equipment for voice and data, new central 
control for Traction Power, Train Control & Communications 
network and five GSM-R tower sites, was Handed Over to the 
infrastructure owner (NRIC) during June 2012.   

There followed a number of additional works for the 
Communications systems within the Plovdiv area with a further 
Handing Over in January 2013. 

As might be expected during the period immediately 
preceding the commissioning, significant testing, adjusting and 
‘tweaking’ of the installed equipment took place with a number 
of visits to adjust and measure/record the as-built site situation.  
Nonetheless there were still a number of 
items commented on the Taking Over 
certificates for the Contractor to address 
during the ensuing Defects Notification 
Period.  One of the more notable 
comments concerned the GSM-R tower at 
Katounitsa where a stork had taken up 
residence following the initial 
commissioning. 

This temporary immigrant to Bulgaria 
had built a substantial home on the 
antenna support structure and it was 
considered that, since storks are known to 
add to their nests from year to year, such 
an addition could easily deflect the 
antennas thus degrading the GSM-R radio 
coverage.  It was also noted that 
technicians were reluctant to approach 
this family home whilst occupied, either 

out of respect for the natural order of things or because storks 
are big birds with strong wings and beaks! 

In Bulgaria the official nesting season for storks, during 
which no disturbance to nests is allowed, is May to August and 
with the second round of handover works making full call on 
resources into the Winter it was not possible to address this 
‘Defect’ until the Spring of 2013.  By this time the nest had been 
battered by some adverse weather but  was still substantially 
intact (Picture 1). 

Now as a responsible, EU funded and internationally 
structured project the Systems Contractor, given the need to 
address both the extant nest and the potential for future nests, 
referred to various  authoritative environmental bodies including 
“Green Balkans”.  These bodies had previously advised the 
project on such matters at ‘Turtle Tunnels’ and rare primroses.  
In the latter case the alignment of the new track had been 
relocated.  The advice provided proved to be more theoretical 
than empirical (somewhat akin to recent IRSE papers) but 
supported a bold attempt to provide the itinerant bird with re-
housing in an attractive, socially acceptable (and potentially 
winter weather resilient) location nearby. 

By engaging the natural abilities of the equipment room 
wiring crew a new bird’s nest base was prepared (Picture 2); 
note the artful use of cable ties.  A nearby lighting pole made 
redundant by the project was identified and cleared for use by 
the owners NRIC.  (By the way where did storks nest before 
humans started building church towers, power poles etc.?)  The 
remnants of the nest were recovered and transferred onto the 
new base; the spilled twigs were included as potential 
additional D.I.Y. materials for the returning wanderer (Picture 3).  

System Engineering for Railways in the EU 
By Arthur Haberlin  
Resident Engineer Systems, Plovdiv-Svilengrad Railway Supervision Team (PSRST), Bulgaria 
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To ‘discourage’ attempts to rebuild at the original site, netting was 
erected around the antenna supports and lightning conductor at the 
top of the tower (Picture 4).  All was completed in time for the May 1 
holiday and official start of the nesting season.  Photographs were 
taken and reports written.  Then the reports were sent to Ministries, 
NRIC, Green Balkans and the Project Director showing great pride in 
the achievement.  Announcements were even included in Monthly 
Progress Reports and it was felt that one more ‘Snag’ had been 
overcome.  Of course no-one told the 
stork! (Picture 5).Almost on cue this fellow 
returned, managed to get one foot onto 
the top of the antenna support post and 
set about building a new nest 
immediately. 

So, does anyone know a better way to 
advise storks that they may not have 
permanent EU residence rights and have 
been evicted?  Are there any realistic EU 
approved and socially acceptable 
methods to deter them from returning?   

Is there any interest in one carefully 
constructed, relocated stork’s nest with 
magnificent views and vacant possession? 

 
Photos: Alcatel-Lucent 
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French telecommunications equipment firm Alcatel-Lucent and 
Malaysia-based CMC Engineering have won a contract to jointly supply 
an advanced communication system for a new light rail network 
extension of the Kelana Jaya line in Kuala Lumpur, Malaysia. 

The communication system will allow high-speed voice, data and 
video traffic, as well as provide services to improve safety and security 
on the line's driverless trains and updating passengers with information 
on their journeys. 

Alcatel-Lucent is supplying the core transmission system, the 
communications backbone, based on Internet Protocol (IP) switching 
and fibre-optic technologies that provide real-time communications 
between trains and central control. 

Based on Alcatel-Lucent's Synchronous Data Hierarchy and IP 
technologies, the transmission system will also include the company's 
1660 SM Optical Multi-Service Node, the OmniSwitch 9000E and 
OmniSwitch 6450 Ethernet Local Area Network  switches. 

Alcatel-Lucent said combining IT applications and operational sub-
systems will improve safety and security via remote diagnostics and 
automated functions, constant awareness situation, with video 
surveillance, Supervisory Control And Data Acquisition (SCADA), and 
monitoring systems.  The integration will also enhance telephone and 
radio communications services, automated fare collection, and 
passenger information systems. 

The Kelana Jaya line extension, scheduled to be completed in 
2014, will introduce a 17 km track with 13 new stations.  The Kelana Jaya 
line currently serves 350 000 people between Kelana Jaya and Gombak 
within Kuala Lumpur. 

Do they have Storks in Malaysia? - Ed 

Malaysian Communications System  
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INDUSTRY NEWS 

Control of Single Line Signalling With Invensys 
Westplex Technology 
Westplex, or HD Link as it is widely known as, is an Invensys Rail 
product that has been introduced to the UK market from 
overseas.  It has full Network Rail type approval for use on the 
UK rail network and has recently been successfully 
commissioned on the UK’s Southern region as a direct 
replacement for Reed systems. 

Reed systems were introduced in the 1960s and allow many 
safety critical objects to be controlled and monitored through a 
single pair of line wires thereby reducing the requirement for 
lineside cabling.  In recent years Reed has suffered from 
obsolescence issues as well as incompatibility with modern 
three-phase traction packages. 

Westplex, as a system, is far more versatile than Reed as it is 
a fully programmable system and can be specifically configured 
in many ways.  In the simplest form it can act as a point-to-point 
system for vital communications.  It is however fully configurable 
and can pick up and drop off functions in a variety of ways 
including picking up or dropping off circuits at intermediate 
points on the route as well as having logical processing applied 
such as insertion of delay timers into circuits.  In the UK, 
Westplex is approved for direct connection through copper 
cables or over the Fixed Telecomms Network (FTN).  Overseas 
it can communicate over a radio link. 

Invensys Rail is proud to have been working collaboratively 
with the North Yorkshire Moors Railway (NYMR) for the last two 
years on developing another traditional Reed application with 
Westplex technology. 

The NYMR is one of the earliest and most historic lines in 
the UK having recently celebrated 175 years!  The complete 
twentyfour mile stretch of line was fully opened in May 1836 
and is still running regular services today. 

In common with many heritage railways, the NYMR operates 
its single line sections with train staff and ticket.   For some time 
there has been the aspiration to operate three ‘short’ sections 
and one ‘long section’ with Electric Token. 

Whilst the Tablet and Token machines were ready many 
years ago the communication technology was not.  The long 
section operates over 15 miles of extremely remote – and 
sometimes in-accessible territory – and there is no direct cable.  
The advent of the internet has changed things.  Working with 
Invensys, the NYMR has looked to how new technology can 
provide the answer to an old problem.   

Westplex has been introduced to interface with the internet 
to control the safety critical messages between the relay circuits 
of the Tablet and Token machines at each end of the block 
sections.   

The communication between sites has been implemented as 
an ‘always on’ internet link via the British Telecom public 
telecommunications network.  This will connect each site to the 
Internet via NYMR’s internet service provider.  Virtual Private 
Networks have been established to provide a protected ‘tunnel’ 
for data to link the sites.   

North Yorkshire Moors Railway gets state of the art Signalling Technology 

 As data is transmitted over an open network, security controls 
have been added to prevent inadvertent or malicious access or 
interference with the data communications.  This is helped by the 
intermittent and co-operative nature of block communication. 

The system is undergoing full testing at this time and is 
expected to be ready to enter service later in 2013. 

North Yorkshire Moors Railway gets state of the art Signalling Technology 

Invensys Rail Dimetronic has started operating its Rail 9000 
Automatic Train Supervision (ATS) system on the São Paulo 
Metro Line 8 in Brazil, owned and operated by Companhia 
Paulista de Trens Metropolitanos (CPTM).   

The Rail 9000 ATS incorporates a Centralised Traffic Control 
(CTC) system, SIREI intelligent regulation control and 
maintenance assistance.  The system will also monitor, control 
and regulate the line's current relay-based interlockings before 
the introduction of a new interlocking system based on the 
Westrace microprocessor. 

Invensys Rail Dimetronic secured a contract from CPTM in 
2009 to install and commission the Sirius CBTC system onboard 
and trackside on lines 8, 10 and 11 of the São Paulo Metro, along 
with Westrace electronic interlockings, electric drive switchers 
and LED signals.  São Paulo Metro Line 8, also called the 
Diamond Line, has a length of 35 km and 20 stations, while  
Line 10 runs 35 km with 15 stations and Line 11 spans 37 km and 
12 stations. 

ATS for Sao Paulo Metro Line 8 
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Atkins has combined forces with TUC RAIL, the design consultancy arm of the Belgian 
Railways Infrastructure Manager Infrabel to deliver projects collaboratively in the UK and 
potentially overseas. 

The memorandum of understanding which has been signed will see both companies 
partnering to bid for work on specific opportunities to provide better value for money 
for clients. 

Douglas McCormick, managing director of Atkins’ UK rail business said: “With a 
wealth of expertise in the UK and international markets, Atkins is looking to establish 
links with other like-minded and respected companies to complement and build upon 
our existing capabilities and resources.” 

 “Collaboration is becoming all the more important in the rail industry, harnessing 
combined knowledge and experience to save time and money.  We look forward to 
working with TUC RAIL, which has been instrumental in developing the high speed rail 
network in Belgium and has a broad understanding of technologies from across Europe, 
to support the future of the UK railway.” 

Dirk Demuynck, chief executive officer 
of TUC RAIL, said “Engineering companies 
like Atkins and TUC RAIL understand the 
importance of sustainable and efficient 
mobility for our community and the role 
that innovative and reliable railway 
engineering can play in it.  By combining 
forces and creating this long-term 
partnership with Atkins, we are ready to put 
our engineering expertise to the test to 
deliver challenging and prestigious projects 
in the UK”. 

Atkins signs up with TUC RAIL 

Douglas McCormick and Dirk Demuynck  

Alstom has signed an agreement with Spanish railway infrastructure manager Adif to 
develop a third rail signalling system for the Mediterranean Corridor project in Spain. 

The new dual-gauge system will be equipped on the current tracks for 1668 mm and 
1435 mm-gauge trains operating on the same tracks, providing interoperability between 
European and Spanish networks.  The agreement is part of a five-year framework 
agreement signed in November 2012 by the two firms to carry out research and 
development projects at Adif's Railway Technology Centre in Malaga, Spain. 

The partnership aims to develop an ERTMS system for the mixed-gauge lines, 
conduct track testing, and bring out new products that can later be sold in the Spanish 
and international markets.  To date, Adif has upgraded around 170 km of track in Spain 
to accommodate dual gauge between Barcelona and the French border, as well as 
some individual sections, such as the Tardienta - Huesca line, with 99% of the 
infrastructure work carried out by Alstom.  The new system will be installed along the 
Spanish Mediterranean Corridor, and support the completion of the Mediterranean 
Freight Corridor by 2015. 

According to the company, the new rail technology can be exported to other 
countries such as Portugal, Armenia, Azerbaijan, Belarus, Georgia, Kazakhstan, 
Kyrgyzstan, Moldavia, Russia, Tajikistan, Ukraine and Uzbekistan to solve gauge 
interoperability problems. 

Alstom signs up with Adif 

Siemens, in consortium with Colas Rail 
and Somatra-Get, will be responsible for 
installing train control and operations 
control on lines D and E of the mass rapid 
transit system in Metropolitan Tunis; 
commissioning is scheduled for the end of 
2016. 

The 20-year-old transit system in 
Metropolitan Tunis is currently being 
upgraded and extended.  After comple-
tion in 2016, the system will have five lines 
and a total length of 86 km.   

Siemens will install the 'Trainguard 100 
for ETCS Level 1', 28 on-board units, three 
Simis W electronic interlockings, the Vicos 
operations control system and the UGSK 3 
track vacancy detection system. 

The consortium won a 145m contract 
in February 2013 to build the first two 
lines on a new high-speed railway network 
in Tunis.  The deal will see Colas Rail build 
20 km of new track on lines D and E of the 
network.   

Work on the project is scheduled to 
start in the middle of 2014 and is ex-
pected to be completed in 46 months. 

New Tunisian train 
control systems  

Siemens has been awarded a £43 million 
Crossrail contract for the central section 
communications and control systems.   

The scope of works includes the 
design, testing, installation and 
commissioning of key communications 
and control systems within Crossrail’s 
central section including CCTV and public 
address systems at stations, customer 
information displays, staff and emergency 
services radio systems and the data 
networks that will carry information to and 
from the route control centre. 

Installation of the new communi-
cations and control systems will get 
underway in spring 2015.  Siemens was up 
against telent and Thales in a bidding war 
for the work. 

 

Communications Systems 
for Crossrail  
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INDUSTRY NEWS 

Invensys Rail has been awarded two new contracts under 
Network Rail’s Signalling Framework Agreements, the contracts 
covering the re-signalling of Watford Junction Station and the re-
locking and immunisation of life-expired signalling equipment, 
interlockings and control systems in the Reading area. 

The scope of the Watford Junction project includes the 
renewal of all signalling, control systems, power and cabling, as 
well as providing support for the ongoing track remodelling 
programme.  Covering 143 signalling equivalent units (SEUs) as 
well as a significant amount of non-SEU work, the contract is 
valued at £33.5 million and will deliver Invensys Rail’s WESTLOCK 
computer-based interlocking and WESTCAD control centre 
display technology.  The main project commissioning will take 
place in December 2014. 

The £19.4 million Reading programme which will have its 
main commissioning in July 2014 covers 117 SEUs together with 
a great deal of non-SEU work.  Invensys will be the principal 
contractor for both programmes, undertaking design, supply, 
installation, testing and commissioning activities, with telecoms, 
civils structures, permanent way and electrification and power 
work being provided by its domestic framework subcontractors 
as required by each project.  

The ERTMS (European Rail Traffic Management System) pilot 
Amsterdam-Utrecht has officially been launched.  During the first 
stage on Friday 24 May 2013, the first equipped NS train ran 
from Leidschendam to stabling yard 'the Bokkeduinen' in 
Amersfoort on the route Amsterdam-Utrecht. 

In the summer of 2012, the Minister of Infrastructure and the 
Environment decided in principle to introduce ERTMS on the 
core Dutch rail network within ten years.  This system has already 
been applied to the HSL Zuid and the Betuweroute.  On the 
Hanzeline and the section Amsterdam - Utrecht dual signalling 
ERTMS and ATB (Automatische TreinBeïnvloeding) has already 
been applied.  The Ministry of I & E is now exploring with NS 
and ProRail how ERTMS can best introduced.  The results of the 
pilot and the experiences with ERTMS on the other lines will be 
valuable contributions and inputs that can be integrated in the 
pilot.  The ERTMS pilot examines the effects of driving under the 
ERTMS on a section where the existing Dutch ATP system ATB is 
also in use.   

Driving under ERTMS  on a line equipped with ATB, is 
referred to as “Dual Signalling”.  This was the first official NS trip 
under dual signalling conditions.  During the pilot, a total of 180 
research questions defined by the railway sector need to be 
answered until the end of 2014.  This is done through research, 
simulations and by conducting test trips with NS trains and 
freight trains, during which several measurements will be done.  
For example, data collected during the pilot and analysed 
include security, train technology and capacity issues, but also 
about human behaviour, workload and processes.  The NS-train, 
which is used without passengers, is stickered so it is 
recognisable to employees and so it is clear at stations for 
passengers why they can not board it.  

From October more passenger and freight trains on the 
Amsterdam-Utrecht in regular service will be driven supervised 
by ATB and ERTMS.  For staff in the Traffic Control Centres in 
Utrecht and Amsterdam, an e-learning module has been 
developed, to familiarise them with ERTMS, as the support of 
drivers, signalling specialists and dispatchers is crucial to the 
success of the pilot. 

Watford Junction and Reading Contracts  

Bombardier Transportation announced that, as leader of the 
consortium Bombardier Africa Alliance, it has won the contract to 
implement one of the largest conventional mainline re-signalling 
projects in South Africa.  The total contract is valued at 
approximately 1.1 billion South African Rand (95 million euro, 
$122 million US), with Bombardier’s share valued at 
approximately 318 million South African Rand (27 million euro, 
$34 million US).   

The consortium, which includes ERB Technologies, Basil 
Read, Bakara Engineering, R&H Railway Consultants, SIMS and 
Tractionel, is delivering the globally-proven, state-of-the-art 
INTERFLO 200 rail control solution for the Passenger Rail Agency 
of South Africa (PRASA).  This is the first major delivery of 
Bombardier signalling technology for PRASA.   

Once commissioned in 2017, the planned increase in trains 
operating on the lines is set to enhance mobility in the region for 
about 700 000 passengers daily.  It constitutes a major 
multidisciplinary rail modernisation of the Durban main corridors.   

Bombardier is responsible for the signalling technology and is 
the overall project management lead on this highly complex 
metro application.  The project comprises 42 stations and 
120  km of double-track.  It will enable 2.5 minute headways, 
eliminating bottlenecks while increasing safety and availability.  
The upgrade also introduces BOMBARDIER EBI Lock 950 
computer-based interlocking Release 4 and EBI Screen 900 local 
Central Traffic Control (CTC) systems to the market, and includes 
replacement of all wayside equipment.   

Re-signalling Project in South Africa  

ERTMS Pilot Line Launched 

TETRA for Santo Domingo Metro 

Thales has commissioned the Terrestrial Trunked Radio (TETRA) 
network on Line 2 of the Santo Domingo Metro in the Dominican 
Republic.   

As part of the TETRA network, the company has installed 14 
radio sites on Line 2, with transceivers for relay communications 
between stations, tunnels and the command post.  Thales has also 
created a dedicated control post to monitor communications 
along the section of the metro line.  As part of the contract, 
Thales was also responsible for supplying fixed terminals for the 
driver consoles of the locomotives, and delivered ruggedised 
mobile terminals for security personnel, cleaning and 
maintenance staff. 
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1.   Datuk Kamarulzaman (MIGHT), Mr. I. M. Nasir (MIGHT) and Colin Porter (IRSE) 
at evening reception  

2.  General view of the guests at the evening reception 
3. CTC (KTMB), KL Sentral 
4. Colin Porter (IRSE) at CTC (KTMB), KL Sentral 
5. Briefing by KTMB officer at CTC (KTMB), KL Sentral 

A delegation of senior Council Members of IRSE visited Malaysia 
on 5/6 April, 2013 with a view to setting up a local IRSE section.   

Global Rail Sdn. Bhd., a privately owned railway engineering 
and construction company based in Kuala Lumpur, organised the 
visit during their brief stay in Malaysia.   

The following representatives from IRSE were a part of the 
delegation: 

Mr. Francis How, President; 
Mr. Colin Porter, Chief Executive; 
Mr. Buddhadev Dutta Chowdhury, Council Member. 

As background, the first railway line was constructed in the then 
Malaya by the British colonial administration in 1885.  Presently, 
Malaysia has approximately 1900 route kilometres of operational 
railway track including mainline, sub-urban and metros.    
Malaysia is also recognised as the railway sector hot-spot of 
South-East Asia with a significant number of on-going and 
planned railway projects over the next 20 years.  These projects 
include:  

 Extension of the current LRT network (35 km);  

 The new MRT Line 1 (55 km);  

 Electrified double tracking from northern border with 
Thailand down to the southern tip of Johor Bahru bordering 
Singapore; electrified double tracking of the east coast line;  

 Kuala Lumpur-Singapore High Speed Railway;  

 150 km of new MRT lines (Lines 2 and 3); 

 Various other regional railway corridors.  

The first item on the visit agenda on 5 April was a discussion with 
the Land Public Transport Commission (LPTC) which was chaired 
by the Chief Development Officer, Mr. Azmi Abdul Aziz. It 
started with a briefing by the President and Chief Executive of 
IRSE on the major functions and roles of the IRSE.  Particular 
stress was made on the need to upgrade the skills of Malaysian 
signalling engineers to global standards and current demands of 
the railway industry. 

A reception was held in the evening of 5 April for the 
delegation to meet the permanent members of IRSE and the 
local railway signalling community.  The guest of honour was 
Datuk Ir. Kamarulzaman Zainal, Senior Vice President and  
Mr. I. M. Nasir, Head of Rail Industry Unit of Malaysian Industry-
Government Group for High Technology (MIGHT).  MIGHT is an 
agency under the Prime Minister’s department spearheading 
promotion of human capital development and high technology 
innovation in strategic sectors. 

On the second day (6 April) the final item on the agenda was 
a visit to the Centralized Train Control Centre of Malaysian 
Railways (KTMB) at the Kuala Lumpur Sentral Station which is the 
main intermodal transport hub for Kuala Lumpur.  The visit and 
briefing was to provide an overview of the operational features and 
the railway signalling system employed by Malaysian Railways.  

IRSE MATTERS 

IRSE Visit to Kuala Lumpur, Malaysia 
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The last series of visits by the 2012-13 IRSE President Francis How 
and his wife Pauline took place during April, with the principal 
objective of strengthening the IRSE in Indonesia, Malaysia and 
China. 

In a previous edition of IRSE NEWS we reported on the 
inauguration of the new Indonesian Local Section.  Together with 
the Indonesian Vice-Minister of Transport, Bambang Susantono, 
Francis declared the Local Section officially formed at a one-day 
IRSE Seminar held in Jakarta.  The Seminar also included 
presentations by Francis, Colin Porter and Indonesian rail industry 
representatives.  The IRSE is regarded by both government and 
industry as having an important contribution to make in growing 
the indigenous expertise in the country, and nowhere is this more 
important than in the field of train control systems.   

One day later Francis, accompanied by Colin Porter and 
Buddhadev Chowdhury, met with representatives of the rail 
regulatory body in Kuala Lumpur to discuss how IRSE Licensing 
and the formation of a Malaysian Local Section could help the rail 
industry in Malaysia.  The signs are encouraging, and plans for the 
formation of a Local Section are now being drawn up.  On the 
evening of the same day, Francis and Colin spoke at an evening 
dinner for IRSE members in Kuala Lumpur, where there was 
considerable enthusiasm for forming a Local Section.  

Two days later Francis was in Hong Kong, engaged in a series 
of technical visits and meetings arranged by MTR.  Discussions 
were held on the possibility of establishing a Chinese Local 
Section and on the opportunity for an international convention in 
China in a few years’ time.  Francis also awarded Charles Lung an 
Honorary Fellowship of the Institution at a dinner of the Hong 
Kong Section Committee members. 

Francis and Buddhadev then travelled on to Wuhan in China, 
travelling by high speed train (using cab signalling), accompanied 
by Charles Lung, KW Pang and YK Sung of the Hong Kong Local 
Section.  It is a significant understatement to say that the progress 
made with Chinese high speed train travel is impressive!   

At Wuhan Francis attended a dinner hosted by the Head of 
Signalling in the 4th Survey and Design Institute (which undertakes 
railway design work in China), and next morning the group 
travelled on to Beijing, also by high speed train. 

In Beijing meetings were held with Professor Ning Bin, 
President of the Beijing Jiaotong (Transport) University, to discuss 
and promote the idea of a Chinese Local Section of the IRSE, for 
which there is considerable support by Professor Ning Bin 
personally, and by others in Beijing.  It is possible, therefore, that 
we will see the formation of a Chinese Local Section in the near 
future.  Francis also had a tour of part of the laboratories of the 
University, which includes major simulation facilities for the 
development of high speed rail travel in China.  As part of the visit 
to Beijing, Francis and Buddhadev also visited the offices of 
Beijing Traffic Control Technology Co. Ltd and travelled on Beijing 
Metro Line 14 whilst the signalling system is undergoing final 
testing and acceptance (TCT is providing the signalling system).  
Francis also visited the offices of Jiaxun, a company providing 
specialist telecommunications systems for rail and other industry 
sectors. 

In conclusion, there is good reason to believe that the IRSE 
will assume greater prominence in South and East Asia in 
coming years, to judge from the commitment and enthusiasm 
of everybody that Francis met.  As ever, he is most grateful to 
the many people who made arrangements for the visits and 
meetings, particularly Charles Lung, KW Pang, YK Sung and 
Buddhadev Chowdhury. 

1.   Alex Wong, YF Sung, Francis How and Buddhadev Chowdhury being shown 
round the Hong Kong Operations Control Centre by colleagues from MTR (right) 

2.   (left to right) Pauline How, Mr. Dhananjoy (Siemens), Buddhadev Chowdhury, 
Francis How, Mr. Fan (Global Rail) and Mr. Satyamoorthy (Consultant), with 
Colin Porter at the IRSE dinner in Kuala Lumpur 

3.   Boarding a Chinese railways high speed trains at Wuhan, bound for Beijing 

4.   KW Pang (IRSE member) advising Francis How on driving the high speed train 
simulator at the Beijing Jiaotong University 
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Strengthening the IRSE in South and East Asia 
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March Meeting 
Keith Yews, Chairman of the York Section, welcomed members 
and guests to the March meeting of the 2012-3 session at the 
Bar Convent, York.  He then introduced the speakers for the 
meeting, Ian Allison and Major Ian Hughes who would give their 
talk on “The Achievements of the IRSE Minor Railways 
Section”. 

Ian Allison began by introducing the Minor Railways Section 
which was founded in 2009 by a group of IRSE members with the 
intention of supporting the many volunteers and paid staff 
involved in S&T matters on the minor railway sector in the UK 
and overseas.  The proposal was to have four committee 
meetings per year.  Since inception there had been three 
technical workshops, along with three award ceremonies 
celebrating Minor Railway S&T Technician of the Year, two 
technical seminars where papers are submitted from persons in 
the sector on technical issues and twelve technical visits to minor 
railways across the UK and abroad.  Forthcoming events include 
the technical workshop at Signet Solutions Ltd. in Derby on  
28-29 September 2013 for minor railway S&T Technicians, and 
the latest Bi-annual Technical Seminar, the theme of this year's 
event will be "Technology and its safe application to Minor 
Railways".  Members and non-members are welcome to attend 
and full details will be circulated closer to the event which will be 
held at the Great Central Railway’s Lovatt House in 
Loughborough in November this year. 

Achievements so far include Guidance Documents prepared 
for a wide range of S&T issues encountered on the minor railway 
sector; the information is freely available on the IRSE Website.  
The section also has a web discussion group.  One of the aims of 
the Section is to improve communications and understanding 
between Minor Railways, whilst improving guidance on best 
practice and innovation.  The award for the Minor Railway S&T 
Technician of the Year is a big success, has a big application from 
minor railways and has excellent exposure form its sponsor the 
Rail Engineer Magazine.  The winner receives a £250 spot prize, 
free membership of the IRSE for a year, a place on the Technical 
training course and all the other tangible benefits of being a 
member of the IRSE.  Very proactive by nature the section has its 
own ties, T shirts and fleeces. 

Since its inauguration the section has maintained a very 
comprehensive programme, which Ian amply illustrated with a 
fascinating collection of slides taken during the visits, events and 
training sessions. 

The group programme had included the following: 

 The Dartmouth/Paignton and Dart Valley Railways, STS at 
Wimbourne, a Technical Seminar at Kidderminster were 
some of the highlights of 2009;   

 The Swanage Railway was revisited on completion of the 
signal box, the Ravenglass and Eskdale Railway saw a 
demonstration of the innovative TERN train control system.  
The AGM and Technical Visit, in June, were to the Derwent 
Valley Railway followed by a visit to the National Railway 
Museum.  This all took place in 2010; 

 2011 saw visits to the North Norfolk Railway, the Network 
Rail South Wales Control Centre (with the AGM) and Barry 
Tourist Railway; 

 In 2012 there were visits to the Kent and East Sussex 
Railway and the Romney, Hythe and Dymchurch Railway 
(with the AGM) a visit to the Netherlands with the Dutch 
Engineering Society Kivi-Nivia and to the Foxfield Railway in 
November; 

 Signalling Workshops for the instruction and development 
of minor railway sector signalling technicians have been held 
at Signet Solutions Ltd. in Derby in September 2010, 2011 
and 2012, with a further event scheduled for this year again 
in September.  There will be a phase-two course held at the 
NYMR early in 2014 covering cable testing, run jointly by 
Signet Solutions Ltd. 

Major Ian Hughes TD, the MD of Green Dragon Rail and the 
current section vice chairman, then continued the presentation 
by outlining the challenges facing minor railways, including 
obtaining competent people, external regulation, audits and 
inspections, accident reporting and investigation, adopting 
proportional procedures that fit the individual minor railway , 
rules, regulations and standards and providing for staff 
mentoring, training and development to ensure there are 
competent volunteers for the future that the sector will need to 
ensure its survival. 

The intention over the next two years when Major Hughes 
takes over as the Section Chairman is to continue with Technical 
Workshops, Guidance Notes, the Bi–Annual Technical Seminar 
and Technical Visits.  It was intended to further develop the 
cable testing course and bring on further courses to deal with 
emerging issues in the sector. 

There is also the possibility of the establishment of a Minor 
Railways Technical Society; the intention was for people to get 
involved in the wider railway environment as well as the S&T 
element and to provide feedback on things done to date and to 
input in to future work.  Finally, the Section would continue to 
need industry support and sponsorship. 

Major Hughes also gave an interesting account of an incident 
in Iraq during his time in the Army that illustrated challenges also 
found in our industry. 

As well as being an action packed, gripping and well-
illustrated presentation ( with the compulsory pictures of well-
known members looking inside point machines), it demonstrated 
that the Minor Railways Section is proving to be a valuable part 
of the IRSE that promotes best practice across Minor Railways 
and cooperation between them and earns widespread 
recognition industry wide. 

In the discussion that followed, Messrs Paul Hepworth, Martin 
Huibers, Mike Tyrell, John Maw, and Quentin Macdonald took 
part.  Several of the members present were involved in minor 
railways such as the Keighley and Worth Valley Railway, North 
Yorkshire Moors Railway, Middleton Railway, Welsh Highland 
Railway etc.  A vote of thanks to the two speakers was given by 
Grace Nodes, who congratulated them on an extremely 
interesting presentation, that had been well received by all 
present.   

YORK SECTION 
Report by Tony Pinkstone 
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AGM and Maasvlakte 2 Visit 
On 16 May, the Dutch section held its AGM in Futureland, the 
visitor centre for the Maasvlakte 2 project.  In this project, the 
existing Maasvlakte, which essentially is an area of new land 
extending the Rotterdam port area in the North Sea, to create 
room for container terminals, warehousing functions etc., is 
further enlarged.  After concluding the AGM business, BAM rail 
hosted a series of presentations on this project followed by a bus 
tour round the new infrastructure and terminals. 

IRSE members may recall the visit to the first Maasvlakte, which 
was part of the 2007 International Convention and a previous 
article on the signalling of the new tracks on Maasvlakte 2. 

The extension of the Maasvlakte is mainly intended as a response 
to a global trend in container shipping where ever larger vessels, 
requiring deep sea berthing, can only be accommodated in a 
limited number of ports and carry ever larger numbers of containers 
of presently up to 13 000 TEU (Twenty feet Equivalent Units, a 
measure that indicates the capacity of a container transport ship, 
train or vehicle).  Consequently the transhipment facilities and 
hinterland connections are also faced with a requirement to be 
scaled up. 

Operations 
Max Philips, Key Rail’s business development and communication 
manager, was the first speaker and told us what the effects this 
has for the Betuweroute rail link to Germany and for Keyrail, the 
Betuweroute infrastructure manager.  As the Betuweroute now 
accounts for about 73% of the inland rail traffic from the Rotterdam 
port area obviously these developments affect the Betuweroute 
as well.  To give just one number at start of operations the new 
Euromax terminal is expected to dispatch some 170 container 
trains a week, whilst at the end of 2012 the total number of trains 
on the Betuweroute stood at 450 trains/week.  And Euromax is 
just one of three new terminals now being built.  Maasvlakte 2 
will serve intermodal rail operators (e.g.  Hupac, Kombiverkehr, 
European Gateway Services) from three terminals: 

• RWG:  a joint venture of stevedore DP World, (Dubai) and 
shipping companies Mitsui OSK Lines (MOL, Japan), 
Hyundai Merchant Marine (HMM, Korea), APL (Singapore) 
and CMA CGM (France); 

• APMT-2:  APM Terminals is a part of the Denmark’s AP 
Møller-Maersk, as is shipping company Maersk Line; 

• Euromax:  ECT in combination with the shipping companies 
Cosco, ‘K’-Line, Yang Ming and Hanjin. 

A multi-part agreement on the modal split stipulates that by 
2035 20% of inland container traffic is to use rail. 

Each container terminal has its own rail terminal.  In 2014, when 
APMT-2 and RWG also come into operation, the issue of inter-
terminal traffic of containers and rail cars comes into play, e.g. when 
a container arriving from deep sea in Euromax needs to be placed 
in a consist departing from one of the other two rail terminals.   

As figure 1 shows, the number of trains actually using the 
Betuweroute today reflects the current economic climate, 
stabilising at some 450 trains/week whereas earlier targets for 
end of 2012 stood at some 600-700 trains per week and likewise 
the take up of the capacity of the Maasvlakte extension may be 
somewhat slower than envisaged in the planning stages. 

Building the tracks 
Our second speaker, Dirk van Doesburg is BAM rail’s project 
manager for the building of the tracks on the RWG terminal.   

Building of the 2000 hectares of new land accommodating 
1000 ha of industrial sites with direct access from the deep water 
started in 2008, to include 290 ha of road and rail infrastructure, 
590 ha of new harbour area and 230 ha of new sea defences.  
The sea where Maasvlakte 2 was constructed was 17m deep, 
until some 220 million m3 of sand dredged from further out to 
sea was deposited there in a two-year dredging operation.  In 
July 2012 the last gap in the new sea defences was closed and 
construction of quays, etc. started. 

The new rail infrastructure comprises a double track railway 
connecting the new terminals to the existing Maasvlakte West 
siding, the present end of the havenspoorlijn (harbour railway).  
The new tracks include the 12 km long outer contour tracks 
circling the Maasvlakte 2, as the present connection to the 
Euromax terminal was cut to allow for the extension of the 
Yangtse harbour to allow ships to reach the new terminals and 
quays.  Track building also includes the terminals and yards 
connecting Euromax, and modifying the ECT terminal, signalling, 
cabling, fencing, cables point heating, etc.  As can be expected 
a lot of time is need to clear the tracks of sand deposited by the 
prevailing winds.  Measures to plant grasses, etc. to contain the 
sand are in hand but how effective these will be remains to be 
seen.  IRSE members participating in the 2007 convention may 
remember having seen similar issues on the first Maasvlakte tracks.   

To give an impression of the dimensions of the RWG 
terminal: the area of the terminal encompasses 108 ha; deep-sea 
vessels of up to 20 m draught can berth at quays 1150 m length; 
inland vessels have 550 m of berthing at a draught of 11 m; total 
transhipment capacity should reach 2 350 00 TEA/year.  When 
the fully automated terminal becomes fully operational in 2014, 
14 ship-to-shore cranes will be available and some 600 million  
will have been invested. 

 Signalling 
Although the new tracks could be viewed as a complex of 
several large shunting yards and interconnections, a decision was 
made to provide a complete signalling system, remotely 
controlled from the Kijfhoek Control Centre, and to classify the 
infrastructure as a main line railway.  Initially though, trains will 
be controlled by ERTMS in L1 Shunting mode at a maximum 
speed of 40 km/h.  When the new terminals come online, traffic 
will pick up and more conflicting moves are expected.  At that point 
the signalling will be upgraded to ERTMS L1 Full Supervision.  
All systems are specified to allow for 25kV electrification later on.   

The desire to use only proven systems, upgradable to ERTMS 
L1 FS, resulted in a choice for a mix of relay block and VPI 
interlocking and Jade 2 track circuits.  More detail can be found 
in the article by Ronald Bresser published in IRSE NEWS 178. 

DUTCH SECTION 
Report by Wim Coenraad 

Figure 1:   Total train movements (excluding light engines and work trains)  
over the A15 section of the Betuweroute                    (Keyrail) 
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Two new technical buildings (“relay houses”) were 
constructed, one largely empty for the time being, allowing for 
future extensions.  Care was taken to prevent sand entering the 
equipment rooms.  As existing systems were used and the systems 
are compatible with the existing havenspoorlijn safety case, a 
new safety case will only be required by the regulator when the 
upgrade to ERTMS L1 FS is implemented sometime this year. 

A special feature is the crossing of rails by the “internal road” 
which interconnects some parts of the ECT container terminals 
and facilities and where manned, but slow and long (80m), 
container transports cross five tracks.  To prevent container 
transport being caught between the barriers the level crossing 
interfaces with the traffic lights and additional road vehicle 
detection loops check that a container transport can clear the 
crossing area before the traffic light allows them to proceed. 

As the existing Maasvlakte West siding is already at capacity, 
this too will be extended with two additional sidings adjacent to 
the existing one, where an iVPI will be used for the first time on 
the ProRail/Keyrail network.  This will bring the number of 
departure/reception tracks in this yard to 36, also adding a 
locomotive stabling and fuelling facility.  2013 will also see the 
implementation of the yet to be specified handover interfaces 
from the RWG and APMT sidings to the Kijfhoek traffic control.  
Obviously the requirement to avoid blocking the main line as a 
result of, or during, these handovers is being stressed, given the 
traffic volumes predicted. 

The sand problems discussed earlier, while clearly detrimental 
to the quality of the permanent way, was anticipated from earlier 
experience and the design of the technical buildings takes this 
into account.  It is a real problem affecting train detection, as 
obviously sea sand, especially when moist or wet, will affect 
ballast impedance.  Shortening of sections and providing them 
with centre feeds has helped, but nevertheless regular 
“vacuuming” of the tracks is required. 

1 2 1 
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9 10 

1. Maasvlakte 2 

2. Technical Rooms 

3. Future layout 

4. Maasvlakte railinfrastructure 

5. Dredging operations 
 

6. Sandy tracks 

7. Sand removal 

8. Crossing with internal road 

9. Sand removal 

10. Sand-proofed equipment rooms 

Photos and diagrams:   
1,3  Havenbedrijf Rotterdam    2,10  Mick Lenssen    4   Peter ten Pierick  
5 BAM        6,7,8,9   Jan van Nieuwkerk   
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AGM and April Meeting 
The M&NWS Annual General Meeting was held at The Mailbox, 
Birmingham, on the 16 April, prior to the evening talk by Stephen 
Cox of Balfour Beatty Rail Technologies (BBRT).  The formal 
business was carried out and the arrangements put in place for 
the 2013/14 session before Stephen talked on the subject of 
‘Remote Monitoring of Signalling Assets’.  Around twenty-five 
people attended the meeting. 

Stephen went on to discuss the structure of BBRT, in particular 
the two major parts he is responsible for managing in Derby and 
Matlock.  Going on, Stephen discussed an analysis of Remote 
Condition Monitoring (RCM), setting the scene for the rest of the 
talk and illustrating what a large part of Stephen’s business is 
about: 

 Remote – At a distance; 

 Condition – What is the current status; 

 Monitoring – Over a period of time, not just a snapshot. 
The outputs of these processes determine when an asset requires 
maintaining or is likely to fail.  This all helps to reduce the level of 
visual inspection, thereby increasing safety; reducing the need to 
do cyclical maintenance, thereby reducing cost; and can reduce 
time to fix a problem, thereby increasing service reliability.  A 
secondary effect is to reduce the costs associated with an 
allegation against the signalling equipment by either railway staff 
or members of the public. 

RCM systems monitor a variety of signalling assets, including 
train detection systems, points, interlockings, control centres, 
cables, power supplies, level crossings, building security, air 
conditioning and a few signals.  When designing systems, many 
decisions have to be made about the architecture required.  
Weather and environmental conditions can be the enemy where 
equipment is placed at the lineside, whereas when placed in a 
relay room, it does not allow access to measure forces and some 
voltages.  Measurements taken at the control centre level may be 
subject to time delay issues and therefore, are not so accurate.  
Measurements can be analogue or digital, intrusive (load pin) or 
non-intrusive (current clamp), continuous or triggered by an event.  
Careful consideration will provide a system that gives the client 
the information he requires by putting the various solutions 
together as a package. 

Other parameters can be calculated from primary measurements, 
such as energy consumed (power X time) or power (volts X amps).  
Point movement time can be calculated using parameters that are 
available, such as detection loss to detection gain, or drive 
command to detection gain.  As long as a baseline for that piece 
equipment is established, the system will determine whether 
established tolerances are being exceeded. 

Products sold by BBRT, include an SSI Alert for monitoring SSI 
type datalinks or the SSI Technician’s Terminal and Relay Alert 
which fits on a standard rely rack and can be used where there is a 
need to monitor just a few devices.  Data from these units can be 
used, for example, to monitor how often sets of points are moved 
in an interlocking, thereby establishing a customised maintenance 
regime.  Information can be gathered to better understand how 
often a signal is approached at danger, and whether all the 
capacity on a line is being utilised. 

Stephen concluded his very informative talk by considering 

some of the potential advances that may take place over the 
coming years.  Properties of fibre optics cables are becoming 
better understood and may play a part in future sensors using 
distributed acoustic sensing.  Camera technology is advancing 
and becoming very cheap, creating opportunities to remotely 
view assets, using thermal imaging and intelligent image 
manipulation.  Equipment may be built with better on-board 
sensing tools as part of their design.  Large challenges are 
approaching the RCM world with the introduction of ETCS.  As a 
large amount of the signalling equipment will be based on the 
trains, ensuring data collected is all to the same timeline and 
compatible will bring many challenges. 

The section wishes to thank Stephen very much for his insight 
into the past, present and future of RCM and Network Rail for 
providing the meeting facilities at The Mailbox. 

MIDLAND & NORTH WESTERN SECTION 

Are you a Member of the  
IRSE Minor Railways Section? 

The way the IRSE in the UK is set up, members of the IRSE 
are allocated to a section geographically, so the Minor 
Railways Section do not actually know who wishes to be 
classed as a member of the section.  A number of people do 
support the visits that are organised by the Minor Railways 
Section as well as attending their local section.   

Over the last few years, the Minor Railways Section has 
collated the names of a number of members who have 
supported the section in the past.  We would like to use this 
list to send to IRSE Headquarters so they can update the 
membership database, but obviously we need your 
permission for this to happen.   

To enable us to understand how many people who wish 
to also be associated with the Minor Railways Section, 
please can you contact the Minor Railways Section 
(mike.tyrrell@irse.org) if you would like to be classed as a 
member of the Minor Railways Section, as well as of your 
local geographic section?   

To cut down the number of e-mails, if you are a member 
of our Google group and do NOT want to have your 
membership record updated to reflect that you are also 
classed a member of the Minor Railways Section please let 
us know, otherwise we assume that it will be OK to update 
your record in the IRSE database. 

MINOR RAILWAYS SECTION 

Report by Ian R Bridges 

Your Nominations are Required 
The Minor Railways Section are seeking nominations for their 
award for the Volunteer S & T Technician of the Year 2013.  
This year the award will include a cheque for £250 and 
membership fees for the IRSE for one year.  Full details 
including the simplified nomination form can be found on 
the Minor Railways Section pages on the IRSE web site or 
obtained from mrsvolunteer@irse.org. 

Mike Tyrrell 
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Western Region NX Panels 
There are seven original Western Region NX "turn-push" type panels left in operation.  Network Rail has plans to close most, if not all, 
of them within the next few years.  A small group has convened with the aim of preventing this panel design, that has been the staple 
panel of the Western Region since the 1960s, passing into history unpreserved.  Our examination of the feasibility of doing this has, 
so far, produced the following results: 

 Our attention is focussed on Swindon Panel, which is in good condition and has a good number of interesting and varied 
infrastructure features on it; 

 Network Rail have agreed to our obtaining the panel when it is taken out of use in May 2014;   

 The plan is to remove the panel from the current Swindon Panel building (which is to be demolished) and reconstruct in a secure 
location off-site; 

 We have agreement for us to use industry-established signalling simulation software to build (and people with experience to 
program) a simulator back-end for the panel.  This will enable it to function and be operated realistically, for the interest and 
education of those interested in railway signalling and MAS technology; 

 Our final plan, when we've achieved this, is to start 'winding the clock back' and reinstating some long-gone infrastructure on the 
panel fascia, back to a period in about 1982-84 when the layout was at its most interesting and most complex!   

We ultimately intend to supplement exhibition of the panel with other educational items such as explanations of colour light signals, 
junction sequences, remote controls, etc. That's all a little way off, though. 

We are still very much in the early stages but we believe we are able to say with confidence that the technical and physical aspects 
of the project overall are feasible.   

A major aspect of the proof of feasibility is there being sufficient interested people to make it worthwhile.  If you are interested in 
getting involved in the project or offering technical assistance we would like very much to hear from you.   

Please contact Danny Scroggins at danny.scroggins@heritage-ops.org.uk . 
Tom O'Flaherty & Danny Scroggins 

FEEDBACK 

Photo:  Ian James Allison 
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FEEDBACK 

Re: Safety and Signalling Archive of Railway Oral 
History (SSAROH) 
Further to Frank Paterson’s request article in the May 
issue of IRSE NEWS, one of the topics I am anxious should 
be covered in the film and oral record is the skill of the 
mechanical signalling installer, particularly the skill of 
laying out the leadaways from large mechanical boxes and 
large rod runs.  This was an art which was entirely down to 
the skill of the ganger; no design drawings were 
produced, and to my knowledge nothing of significance 
has ever been recorded in print. 

In the hope that we can capture something of this 
before it is lost completely, I shall be very pleased to hear 
from anyone who is in contact with, or knows of, any 
surviving mechanical gangers from the age of large 
mechanical boxes who might be prepared to be 
interviewed.   

I should also be pleased to receive suggestions of any 
similar topics which are in danger of being lost.   

Please contact me at fpsjwiltshire@btinternet.com.   
 Philip Wiltshire, Past President 

Innovation and GB Rail Technical Strategy 
The letter in IRSE NEWS June issue from Francis How 
stating his belief that the technical strategy focus for GB 
Rail should be to address the 4c's of Cost, Capacity, 
Carbon and Customer focus and not safety beggars 
belief! 

He states that Great Britain has one of the safest 
railways in Europe and we do not need to dwell on safety 
too much.  I beg to differ.  We actually have a railway 
upon which two high-speed derailments were caused by 
the total collapse of their stretcher bars and bolted 
fittings.  The points had been in use for many years 
previous to their collapse but each had seen increases in 
line speed since original design.  Are they fit for purpose? 

The action that I have observed Network Rail have 
undertaken following these two tragic events has been to 
change the design of the rail brackets, new bolts and nuts 
and yellow painted stretcher bars. 

What is missing is a recognition of the underlying 
cause of the collapse two on widely differing point 
designs. 

The common denominators at Potters Bar, Grayrigg 
and at Wood Green Junction where stretcher bars 
collapsed was speed in excess of 80 mph. and Chamfered 
Switch and Stock Rail profiles, mechanical back drives and 
Tamping lining activities shortly before each incident. 

It is my belief that the chamfered switch and stock rail 
under high speed traffic causes excessive vibration.  
Whilst improved fittings may offer some improvement a 
redesign switch and stock rail profiles will prevent another 
occurrence.  

I believe a focus on point system design is long 
overdue and further study of vibration under high speed 
traffic. 

Malcolm Tunley 

Principles of 
Railway Operation 

By John Glover 
ISBN 978 0 7110 3631 4 

First Edition 2013 
Published by Ian Allan Publishing Ltd, 

Riverdene Business Park,  
Hersham, Surrey, UK 

 

 

This detailed and colourful book, which is published for the first time 
this year in a hardback A5 format, clearly outlines the complex UK 
railway industry and how it all fits together to operate on a daily basis.  
For an individual who is just starting out within the industry or for 
somebody who has worked in the industry for a long period, this book 
will surely become a bible in order to understand the whys and 
wherefores of the industry as a whole.  Divided into thirteen distinct 
sections, these are as follows: 

Railway organisation.  This section details who’s who in the industry 
and how they interface.  From the Department of Transport to the 
Welsh Assembly and Transport Scotland, every applicable organisation 
involved is listed and explained in detail. 

Principles of operation include details of the key factors that are 
considered when planning to run a railway and for whom.  Cost effective 
use of assets and understanding the customers requirements are two 
key items that are referenced and explained along with many others. 

Track and civils are clearly explained, from the track itself with the 
relevant inspection and possession regimes, to loading gauge and axle 
loadings and the widespread usage of the road-rail machine for 
maintenance and renewal. 

Signalling clearly is an important part of the railway.  References to 
the development of signalling are clearly demonstrated, including 
subjects such as track circuits, the Automatic Warning System and the 
Train Protection Warning System, moving to the European Rail Traffic 
Management System and the Cambrian Coast installation, concluding 
with the future operating strategy and the development of the 
Signalling Centre. 

Electrification of the railway does reduce train operating costs with 
regards to fuel and maintenance.  It also gives higher performance 
leading to journey time reductions, with higher reliability and 
availability.  This section intends to explain further benefits and features. 

The passenger railway intends to understand and explain the rolling 
stock requirements for the differing passenger types across the 
network, along with the associated issues such as train crew 
requirements, maintenance and servicing and depot recommendations. 

Passenger stations explore the different types of stations and the 
affects of their layout.  Various case studies are discussed, as is the issue 
of interchange facilities, ticketing and information systems to name but 
a few. 

Timetable planning and service provision demonstrates how the 
railway operates in a structured and controlled environment.  Subjects 
such as train frequencies, constraints, timescales and the Engineering 
Access Statement are addressed along with various case studies. 

BOOK REVIEW 
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Do you realise? 
.......that if you can not claim the full member-
ship subscription from your employer, you 
may be able to claim it as an allowable 
expense against your income tax.   

For instance, in the UK the IRSE is 
recognised as an approved professional body 
by HMRC, and they will take the cost of the 
subscription into account when calculating 
the tax you pay.   

 
Members in other parts of the world 

should seek advice from their local IRSE 
Section or contact the relevant tax authority. 

 
In the UK this tax relief only applies whilst 

you are working, not once you retire. 
 

Christine White 
Membership & Professional 

Development Manager 

MEMBERSHIP 

RECRUITMENT     
To advertise call Andrew:       +44(0)208 652 5214  e-mail: andrew.walker@dvvmedia.com   

ADVERTISEMENT FOR  

IRSE DEPUTY LICENSING REGISTRAR 

We need an enthusiastic and motivated individual for the newly created role of 
Deputy Registrar for the IRSE Licensing Scheme. 

This is a great opportunity for the right person to develop their expertise, working closely with our 
experienced Registrar across the full range of duties.   

This includes managing and administering the procedures and processes for the issue of licence applications, 
making arrangements for Licensing Committee and Sub-Committee meetings, Assessing Agent appraisal and 
surveillance visits, communication and training events and updating of the Scheme website. 

The successful candidate will need to have experience of management and administration in a safety critical 
engineering environment, have a broad understanding of the UK railway signalling and telecommunications 
industry and a good understanding of the IRSE Licensing Scheme requirements. 

In addition candidates should be forward thinking and proactive, IT literate and an excellent communicator 
with the ability to work flexibly within a small team. 

The IRSE offers a competitive salary, from £26,000 pa based on qualifications and experience, attractive flexi-
time working arrangements based on a 35 hour week and 23 days holiday, which increases with service up to a 
maximum of 28 days, as well as contributions towards a pension scheme. 

To find out more about the position on an informal basis or request a job description contact   
Richard Hobby, the Licensing Registrar [T: +44 (0)207 808 1191, E: richard.hobby@irse.org] 

To apply for the position please forward your CV and a covering letter to the  
IRSE HR Manager, Debbie Bailey [debbie.bailey@irse.org] by 14 July 2013 

The freight business was considered at one time to be the lifeblood of 
the railway; however, passenger and freight now struggle against each other 
to obtain paths across the network.  Explanation of the freight network 
operations, the freight operating companies and the route into Europe via 
the Eurotunnel are detailed at length with supporting case studies. 

Running the railway explains the affects of different track formations and 
layouts, junctions, methods of working, along with the management and 
control organisations upon a line of route.  Case studies are provided to 
explain the differing ways and solutions in order to achieve the relevant 
output, along with previous experiences and events that have changed how 
emergency planning is undertaken. 

Measurement of achievement looks at key issues that are measured on a 
regular basis, in order to confirm the success of a line of route, a particular 
type of rolling stock or a train operating company as a whole.  Punctuality is 
a key public issue these days and many items are examined and explained. 

Safety of the railway covers the particular legislation, rules, regulations 
and glossary of terms applicable to the railway industry and which are either 
in use or are used on a daily basis. 

The railway of the future concludes the book by outlining the complex 
UK railway industry ambitions across the board and where potentially things 
could go forward in the future. 

With additional appendices regarding the British metro and light rail 
systems, The Institution of Railway Operators along with a bibliography and 
relevant acknowledgements, this book with its clear diagrams and plentiful 
illustrating pictures, is a worthy edition to anybodies bookcase in the office 
or home for continued reference and clarification. 

The Editor 
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We make the most of rail. 
Together!

Rail Automation

Following the successful acquisition of 
Invensys Rail by Siemens we are keen 
to attract the very best talent to our 
business. If you are interested in joining 
one of the world’s leading engineering 
organisations within our rail signalling 
business we will be holding recruitment 
fairs on the following dates:

Birmingham Burlington Hotel, 12 July 11.00-20.00

Bristol Hilton Garden Inn, 22 July 11.00-20.00

Croydon Jury’s Inn, 10 July 11.00-20.00

Glasgow The Grand Central Hotel, 3 September 11.00-20.00

London Hilton Hotel, Euston, 9 July 11.00-20.00

Manchester The Double Tree Hilton, 1 July 11.00-20.00

York The Royal York Hotel, 15 July 11.00-20.00

Available opportunities include:

Senior Project Managers

Senior Project Engineers

Project Managers

Engineering Managers

Design Managers

Planners

Project Quantity Surveyors

Commercial Managers

Construction Managers

Installation Managers

Signalling Designers

Signalling Engineers

Signalling Testers

We welcome candidates with experience in rail, 
civil, mechanical and electrical engineering.

For further information regarding available 
opportunities please visit www.siemens.co.uk/careers 
or send your CV in writing, detailing the position  
you are interested in applying for to:
Susannah Minshall, HR Department, Siemens,  
PO Box 79, Pew Hill, Chippenham, Wiltshire, SN15 1JD
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