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NEWS VIEW 160 
And now the Positive Approach 

 
Well, News View last month certainly stirred up some controversy!   IRSE NEWS tries to 
put the views of the entire spectrum of the Membership, not just those of the IRSE 
Council, and there are widely differing views as to the state of the Industry, as can be 
seen from the responses we have had (see Feedback p24).   

Clearly the IRSE itself is doing a tremendous job in offering aspiring engineers 
technical and professional development opportunities that enable those individuals to 
become 'excellent engineers' and keep established engineers on the top of their game 
and attractive to their current and future employers.  

However, times are hard and many people are worried for their jobs and future 
security.  I have people on a regular basis in the UK, people I have known for years, 
contacting me with their issues regarding work, about finding another job in S&T 
because theirs has been done away with, or even for advice when they have been 
offered work abroad.  Whilst last month’s News View may have come across as a 
negative and dismissive view of the UK rail industry, it was representative of one 
extreme of what we are facing in the UK.    

On the other hand, a number of companies are still developing young and existing 
engineers.  This is excellent for them and excellent for the industry - UK or Overseas.   

Things are clearly difficult for many, but the IRSE is perfectly placed to provide the 
support and encouragement that our Membership needs in these turbulent times, and 
to provide the framework for growth in knowledge and competence that will be 
needed by existing and potential members as we see the upturn that will undoubtedly 
come. 

I want to help the industry and those who work within it, as they have helped me 
over the years, and I am sure that everyone in our Institution would say the same       

The Editor 
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SUMMARY 
This paper gives an overview of the many and varied ways that 
telecommunications systems are used on a modern railway.  
They vary from the systems provided to drivers and signallers 
to enable them to communicate, to systems to support 
signalling and other applications.  The paper starts by 
discussing the purpose of a communication, then explores a 
network view before moving on to understanding the 
management of risk in telecommunications networks.  Although 
I have used examples of current British practice, I hope the 
theory and discussion will be applicable to other railway 
administrations as well. 

THE PURPOSE OF A VOICE 
COMMUNICATION 
There are many forms of voice communication on the railway.  
Common examples are telephones at signals to provide direct 
communication to the controlling signaller, telephones for the 
public at level crossings, and radio systems. 

The use of these forms of communications can be seen as 
falling into three groups, as shown below. 

Type Description 

Routine A normal, day-to-day, communication to allow a 
train movement, to protect a work site or to allow 
a vehicle to use a crossing.  If there is a 
misunderstanding between the people 
communicating then there is a hazardous situation. 
Sometimes the location of the driver or track 
worker when the communication is made puts 
them at risk. 

Prevention Someone has noticed that a hazardous situation 
exists and wishes to avoid or mitigate it before an 
accident occurs. 

Loss An accident has occurred, and steps need to be 
taken to reduce the loss caused by the accident. 

Routine 

Let us look in detail at two examples of routine 
communications:  a driver detained at a signal, and visitors 
wanting permission to cross the line. 

Driver detained at signal 
For the first example please refer to Figure 1.  The intended 
communication path is shown by the green arrows and shows 
the perfect communication.  But things can go wrong during 
these communications, which I have added as red arrows.   
Given that this type of communication takes place between 
trained people, it is possible to implement standardised 
protocols and the need to repeat instructions back.  But these 
do not overcome issues such as phoning the incorrect signaller 
or being unclear about the location of the train.   

For a lineside phone, the situation can be improved by 
making the telephone system route the call to the correct 
signaller and for the signal number to be shown for the 
incoming call.  In this way the telephone system can assist with 
these issues.   

But what happens: 

 if a driver needs to use the phone for a different line? 

 or the telephone system has not been configured correctly? 

 or the phone system is faulty?  
As the users may not know that any of these have occurred, 
then it is important that they reach a clear understanding.  The 
issue here is that there is a risk that they rely on the system so 
much that they don’t really listen to each other.  This is, to my 
mind, made worse by the use of scripted messages, as both 
parties know what to expect next.  For instance the expression 
“Merry Christmas and a Happy New xxxx” does not really need 
to be completed, because the human brain is very good at 
filling in the gaps.  Just compare talking to a person normally on 
a mobile phone with trying to tell them something they cannot 
predict, for example a phone number – this will show how bad 
the circuit really is. 

Normally however people do get these communications 
correct, and the train proceeds safely at a slow speed. 

For radio however there is a different problem.  Although it 
avoids the risk of a driver leaving his cab, radio coverage is not 
precise.  So either you revert back to using voice protocol, or 
the system uses other information such as GPS or the signalling 
system to determine the location of the train. 

With all things considered, the safety of communications 
must rely on a clear understanding being reached.  To help 
achieve this I would suggest that extra information needs to be 
added into the conversation that makes it easier to confirm the 
instructions and reduces the ability to predict.  For example, we 
might put a coloured shape in between the rails directly in front 
of the train, but where the driver can see it.  Then the signaller 
can say, Proceed past the blue square, the purple circle or 
whatever. 

The Role of Telecommunications on the Railway 
By Trevor Foulkes MA CEng FIRSE FIET  

Paper to be read in London on 6 October 2010. 

The author is Telecoms Programme Engineering 
Manager for Network Rail's Fixed Telecoms 
Network and GSM-R Network Programme  

Figure 1  
Driver detained at signal  
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Visitors crossing line 
Now let us consider the second example of a 
routine communication.  To access some 
properties, visitors need to cross a railway line.  
To assist them to do this safely, a telephone is 
provided to allow them to communicate to the 
signaller.  Visitors to the property are untrained 
in voice protocols and may not know where they 
are or the implications of not obtaining 
permission to cross (see Figure 2).  To make it 
more difficult to communicate clearly, the place 
names may be difficult to say, or easily confused 
with other similar crossings.  In these cases the 
signaller needs all the help he can get to 
identify the location of the crossing as he can 
then easily relate it to the position of the trains.  
But in the United Kingdom these are the phones 
which are least controlled, and an ordinary 
telephone will do. 

Providing a system which automatically 
presents the crossing name, number or location 
is technically possible and would assist 
communication.  In addition, clear labelling and 
perhaps unique words or numbers to identify 
the site would help avoid possible confusion. 

In summary, for routine calls the worst case 
arises when a person believes they have 
obtained permission to proceed, but it is 
incorrect.  This would normally occur as the 
result of an incorrect but feasible set of 
indications being presented to the signaller.  In 
some cases the very items that engineers have 
added to ‘assist’ a signaller may be the cause of 
him making an incorrect assumption.  For 
example, if a member of the public is unclear 
about the location of a crossing, then the 
signaller is more likely to reply on the basis of 
the indications the system is providing.  If they 
are wrong, he will be unlikely to recognise the 
problem, and may therefore give advice based 
on an incorrect assessment of the situation. 

Prevention 

Now let us move on to the second form of communication – prevention.  A 
typical scenario arises when a train has derailed and fouled the opposite track 
where another train is expected shortly.  So there is a clear hazard, but if prompt 
action is taken there is a chance to avoid an accident or at any rate mitigate it.  
So there is an element of not merely accomplishing a series of tasks but 
achieving it quickly enough to mitigate an accident.  A number of incident and 
accident reports have been analysed in order to determine the available time for 
a communication system to reduce the consequences of the outcome.  This work 
showed that, for about 80% of incidents, this time fell between forty seconds 
and two minutes.   

But time is not the only element to consider when considering this type of 
call.  So another possible communication flow is considered in Figure 3.  As 
before, the green arrows show what is expected to occur.  But when a driver is 
travelling more than two 
miles every minute, he is 
unlikely to be absolutely 
certain of the location of a 
hazard he observes.  In 
addition it will take him time 
to react, and so he will have 
travelled quite a way from 
the event.  So the location 
and how he describes it to 
the signaller will be difficult 
to rely on, and the signaller 
will need to consult his signal 
panel or equivalent to 
confirm where the train is.  Only then can the signaller have a reasonable chance 
of taking the correct protective action. 

Once the signaller has understood the location of the hazard, they would 
normally place signals to red to protect the line.  In addition, in rural areas or 
other sections of track where controlled signals are widely spaced, a broadcast 
call would be made to stop trains. 

To give extra emphasis and to stress the importance of an emergency call, 
this type of call is normally presented to a driver in a distinctive way.  Across 
Europe different approaches are defined for a driver action when an emergency 
call is received, as shown below. 

So we see that across Europe different positions have been taken when 
considering the following factors: 

 the probability of a correct emergency call; 

 the time available for the approaching trains to be bought to a halt; 

 the probability of a false emergency call; 

Figure 2 
Visitor wants to 
cross the line 

Instruction Impact Comment 

“STOP on receipt of 
an emergency call” 

More trains than required may 
be bought to a stand 
Trains stop in the shortest time 

There is no need for 
the message to be 
understood 

“SLOW and listen 
for instructions on 
receipt of an 
emergency call” 

More trains than required may 
be slowed but as a 
consequence the speed of an 
impact would be reduced 

The message needs 
to be understood to 
see if the train should 
be bought to a stand. 

“Listen for 
instructions on 
receipt of an 
emergency call” 

The slowest response time so 
there is a chance of an accident 
occurring but unaffected trains 
will incur minimum delay 

The instruction must 
be understood 
before it can be 
obeyed 

Figure 3  
Driver wants to 
stop other 
trainsl  
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 the consequences for trains which are not affected by 
the emergency; 

 the ability to communicate the correct instruction to a 
driver in an emergency. 

As can be seen from this analysis the use of a radio-
based solution, to enable messages to be communicated 
whilst trains are on the move and from anywhere on the 
line, can have a significant impact on the outcome of the 
hazard, provided the communication is quick and accurate.  
In the United Kingdom the National Radio Network and 
more recently the GSM-R have fulfilled this role. 

The GSM-R system combines the initial and broadcast 
calls, so that when a driver initiates an emergency call it 
includes all other trains in the area automatically.  The 
consequence of this is that other drivers will have to 
interpret the meaning of the initial message, which is 
primarily used to inform the signaller of the problem.  The 
benefit of this approach however is that it reduces the 
time to a minimum; on a busy, high-speed railway this is a 
real benefit. 

My view is that a radio system for use in emergency 
communications should be provided as they can be very 
effective.  The ability to link the ‘outgoing’ to the 
‘incoming’ emergency call should be configurable within 
the network to reflect the best solution.  In addition, the 
system needs to have a way of routeing the calls based on 
actual train position, use of GPS being the obvious 
example. 

Loss 

The final form of communication to consider arises when 
the safety systems have failed and an accident has 
occurred.  The first step must be to protect the line to 
prevent another train from becoming involved, and the 
‘prevention’ discussion above covers most of the issues.  I 
was very interested in Anshul Gupta’s description of a 
crash detection system in his paper on telecommunications 
and signalling in India (see Ref. 1).  The beauty of this 
approach, as I understand it, is that it informs drivers of 
approaching trains automatically that there has been a 
potential crash so that they can slow down.  This removes 
the delay and ambiguity from the system and would give a 
precise location for the accident. 

Loss is an area which seems to be dealt with 
inconsistently.  When emergency services request a radio 
network then it is provided, normally in very long tunnels 
or deep stations.  But if there has been a serious incident 
then getting the emergency services to the correct place 
as fast as possible must be the priority in all locations.  
One typical factor leading to delay is that, whilst the 
description of the location may be completely clear to a 
railwayman, it is not understood by the emergency 
services.  With modern communications it would be 
possible to send the GPS-derived location directly to the 
emergency services.  This could then be enhanced to 
identify the best place to gain access to the railway.   

OTHER SYSTEMS 
In addition to the operational telecomms discussed above, there also 
many telecomms facilities which help a railway to run more smoothly.  
These include telephones to sort out issues and convey information.  
There are retail systems to help passengers get to the correct train, and 
security cameras to watch out for miscreants.  There are also station 
and yard radio systems to help with operations and incidents at these 
locations. 

But in addition to these visible forms of telecommunications there is 
a hidden element, the Network. 

THE NETWORK 
I think of the telecoms network elements as the glue that sticks the 
railway together.  It allows systems to be spread along a line for control 
of trains, traction power, pumps, point heaters and so on.  It also 
connects monitoring and alarm devices back to control centres.  It 
would not be possible to have a modern railway with large areas of 
control without a telecoms network to allow the signaller to control 
such large areas.   

In the past the telecoms network has consisted mainly of fixed 
telecoms equipment, but recently provision of bearer services over 
radio has been developed, for instance ERTMS as shown in Figure 4. 

Note that there is a common bearer network which supports many 
different applications.  Within the bearer network is equipment to re-
route circuits in the case of failure and to link the applications around 
the network as required. 

From the points of view of safety and performance, the degree of 
independence between different applications is important.  For 
instance it would not be acceptable for a person loading large 
electronic mails or viewing a video stream to affect the timing of 
messages which are used in a signalling system.  There are a number of 
ways to overcome this problem.  In the UK we use Synchronous Digital 
Hierarchy (SDH) technology so that the bandwidth for an application is 
reserved solely for that application.  This could also be achieved by 
having completely separate networks, or by limiting the traffic to a low 
proportion of the maximum possible so that loading is no longer an 
issue – a technique which is used in many commercial Voice over 
Internet Protocol (VoIP) networks. 

In order to make sure that the network in the UK meets the needs 
of the applications, we have developed a formal requirements-based 

Figure 4  
A view of the 
telecoms bearer 
network 
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process.  It starts with a competent engineer, who knows how 
the application works, defining what is required from the bearer 
circuit.   

Examples of requirement areas are: 

 type of circuit; 

 physical presentation (e.g. two-wire circuit); 

 the maximum attenuation; 

 the maximum error rate; 

 the maximum delay; 

 any constraints with regard to other circuits of the same type 
(e.g., grouping into A and B which must be kept separate); 

 whether the circuit is point-to-point or multidrop; 

 whether it is safety related. 
In parallel with this, the requirements engineering team 
constructed some worst-case mathematical models of our 
network.  They combine the rules we have for the design of the 
network, the rules about how we configure circuits across the 
network and the functionality of the component parts.  We check 
that the circuit meets its requirements for the worst allowable 
combination.  In some cases this has lead to an application-
specific set of application rules being developed.  For example, 
SSI signalling has constraints on absolute delay and on the 
differential delay between A and B routes; this led us to limit the 
distance over which these types of circuit can be routed and to 
apply constraints on how they are protected. 

If you want to know more about the network designed in the 
UK, please see my previous paper, “The Fixed Telecommunications 
Network – A Signal Engineer’s guide” (see Ref.  2). 

THREATS 
The above is based on the equipment working as expected, but 
as we all know this is not always the case, which brings me on to 
the subject of threats (see Figure 5).  These are things which the 
network can get wrong.  This might be as a result of equipment 
malfunction, physical changes by a technician or configuration 
changes from the management centre.  But the important thing 
to realise is that the effect of these threats varies substantially, 
depending on the application.  For example, take the threat that 
the “A” and “B” legs of a pair are swapped.  For most telephone 
services this would not be important – but for a block circuit it 
would change the meaning from Line Clear to Train on Line.   

This then illustrates the next item when considering a threat 
which generates a hazard, namely what mitigations are there 
before the hazard becomes an accident?  In this example, the 
circuit should be tested before being returned to service, so that 
the threat would be seen, or a signaller would become aware 
that the instrument was not staying in step with the process he 
was expecting. 

A list of threats that I have developed as part of the safety 
case for the network in the UK is given in Tables 1 to 4. 

By exploring each threat and its effect, a balanced set of 
controls can be established to reduce risks as low as reasonably 
practical.   

There is a lot of debate about open transmission systems, 
and whether or not systems can operate over them safely.  The 
most common view is that, if a system is designed to work over 
an open network, then the network has no safety functionality.  
To my mind, this is an oversimplification because, for nearly all 
applications, the availability is a key safety requirement.  So 
when people choose to use a network from a public operator 
they must still consider the reliability required, and also whether 
or not they will manage diversity of circuits as is required.  The 
Twin Towers incident and cable fires in public operators 
networks have shown up weaknesses in the management of this 
area by public telecommunications operators.  So to my mind 
the beauty of using an application that works over an open 
network is that lots of options are then available to provide a 
reliable service.  An example would be using a circuit over a 
railway-provisioned network and a standby over a satellite link. 

There are some applications which cannot operate on an 
open network.  By understanding the threats, it is possible to 
support these safely by establishing controls to reduce or 
mitigate them to an acceptable level. 

One of the other issues to consider when deciding how to 
allocate circuits is the management arrangements which apply to 
certain circuits.  For instance if you have a fibre cable supporting 
hundreds of circuits, you need to be able to repair it and get the 
circuits back as soon as possible.  But this may bring a facility 
back on line when a signaller is not expecting it.  In the United 
Kingdom this has been controlled primarily by providing diverse 
routeing in most of the network – just having a fibre cut does not 
affect many services as they are switched to pre-defined diverse 
routes, and so the signaller is not affected.  The same technique 
can also be used to allow another node to be added into a 

section.  This has caused 
some debate, as the rules 
that have previously been 
developed do not take 
account of the facilities 
available on the network.  
The challenge has been 
to explain where the 
threats come from in the 
network.  Then it can be 
shown that the repair and 
enhancement times do 
not need to be extended 
as the approach does not 

Figure 5       Threats 

Hazard 

Accident 

Application 

Some threats do not 
affect an application 

Telecomms may stop an 
accident getting worse, or aid 
the rescue and recovery 

Telecomms may reduce or avoid 
an accident 

The degree to which threats 
can cause a hazard is 
dependent on the application 
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cause a safety concern.  My experience is that with a little discussion between 
the signalling and telecoms groups these problems can be overcome. 

On the other hand, applying signalling testing techniques such as insulation 
testing between all cores on a ten-pair copper cable is not onerous, and would 
allow signalling and telecoms circuits to use the same cable. 

CONCLUSION 
I hope this paper has explained the role of communications in the operations 
of a railway not only by the provision of voice communication systems but also 
by providing the communications links for other control and command 
systems.  I also hope this paper has explored the relationship between the 
users and the systems and how they inter-react.   

Finally I hope that when you are preparing a safety case for your system or 
application that this paper will prove of use. 
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TABLES 
Table 1: Data threats identified (from EN50159-2) 

Repetition  D1 
Deletion  D2 
Insertion  D3 
Resequence  D4 
Corruption  D5 
Delay  D6 
Masquerade  D7 

 
Table 3: Additional threats for PABX (exchange) 

terminated circuits 

 
 

 

 
Table 2: Threats identified for VF circuits 

No dial tone  P1 
Hot line call not established  P2 
No calling line identity to end user  P3 
No calling line identity to connected switches  P4 
Incorrect calling line identity to end user  P5 
Incorrect calling line identity to connected switches  P6 
Call restrictions not enforced  P7 
Call conference when not requested  P8 
Premature termination of call  P9 
Valid calls not established  P10 
Single direction communication  P11 
Short codes route to wrong location  P12 
Howler too loud  P13 
Howler cuts in during call  P14 
Not able to make emergency calls  P15 
Not able to establish valid call across network  
(including to GSM-R or Public Telecoms Operator) P16 
Voice mail not recording  P17 
Unable to retrieve voice mail  P18 
Incorrect tones presented  P19 
Fail to present emergency call at emergency switchboard  P20 
Fail to present emergency call as a priority P21 
Number of requested service not known or incorrect  P22 
Calling Line Identity of caller not presented to emergency 
operator  P23 
Inability to monitor emergency call by emergency operator  P24 
Failure to record emergency call  P25 
Emergency call blocked in network  P26 
Engaged tone returned to user  P27 

High impedance within a leg or both legs of a pair  
              (in extreme disconnection) V1 
Excessive voltage between legs of a pair  V2 
Excessive voltage between a pair and local earth  V3 
Low impedance between a leg and earth in extreme short circuit V4 
Low impedance between legs of a pair in extreme a loop V5 
Low impedance between a leg and the leg of another pair  V6 
Legs of a pair transposed  V7 
Pairs transposed with other pairs  V8 
Noise induced across a pair including crosstalk from other pairs in cable V9 
Single frequency induced across a pair  V10 
Speech band signals distorted  V11 
Insufficient ring current  V12 
Masquerade of valid call  V13 
Insufficient power for network terminal equipment if line powered V14 
Electrical power across a pair at other than voice frequencies  V15 
4-wire loopback  V16 
Excessive attenuation in one or both directions for a 4-wire circuit V17 
Loss of e wire functionality  V18 
Loss of m wire functionality  V19 
Excessive group delay  V20 
Loss of diversity including successive/adjacent routing V21 
No transmit signal  V22 
Received signal not transmitted  V23 
Loss of ring current detect functionality  V24 
Loss of detection of reverse voltage  V25 
Loss of detection of loop (e.g., a phone off hook)  V26 
Insufficient line voltage  V27 
Circuit paralleled with another circuit (two phones to one port or vice versa) V28 
Incorrect signalling condition on transmission failure  V29 
Excessive delay in speech path  V30 
Excessive delay in clearing circuit  V31 
Inappropriate line reversal  V32 
Loss of line reversal functionality  V33 
Line testing occurs when not idle  V34 
Side tone too low  V35 
Side tone too high  V36 
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OBSOLESCENCE IN COTS PC SYSTEMS  

Anticipated problems and proposed solutions to 
obsolescence of COTS PC systems used in Signalling Systems 

An opinion by Mark Naylor  

OUTLINE OF THE PROBLEMS 
COTS (Commercial Off The Shelf) PC systems proliferate through newer signalling installations. In my short time in signalling I have 
seen them used as Operator Control Units for train describers, Display systems for Signalling Centres, and Emergency Control panels 
for interlockings.  There are several different types utilising a range of PCs from 486 SX 33Mhz to Pentium 120Mhz.  

Spares & compatibility 

Many of the computer components listed above are no longer available, others are becoming difficult to procure.  The modern 
Pentium class processors are supposed to be 100% Intel x86 compatible, but as technology moves on, there is little priority given by 
manufacturers to checking whether compatibility is being maintained, especially with an obsolete operating system such as MS-DOS, 
manufacturers are also not creating drivers for MS-DOS for use with their new products.  This problem is still relevant for brand new 
systems procured today, but will only manifest itself after time. 

Data Backup procedures 

There is also an underlying problem with backup of data on these older machines.  
Whilst many areas hold on floppies a copy of the installed software and operating 
systems for the machines that they maintain, the procedure is not formalised, nor is it 
sufficiently robust enough to rebuild an individual machine, which often has a terminal 
specific configuration file on board, of which no formal record is kept.  Access to the 
BIOS on these machines is also an issue, with local passwords not being recorded 
formally and current set ups also not being formally recorded. 

CASE STUDY 
At a signalling centre PCs are used for Operator Control Units (OCU’s) for the signallers 
to interface with the train describer.  In this configuration they use Pentium 120MHz 
processors, 2.1GB Hard drives, 16Mb EDO RAM, ATX power supplies (Non Standard), 
creative SoundBlaster soundcards, RS 232 serial communication through com 1.  The 
operating system used is MS-DOS, utilising emm386, a memory manager for above the 
640k limit of MS-DOS. The software used is a bespoke train describer program from a 
major supplier.  These systems were built in 1997.  

High impedance within a leg or both legs 
of a pair (in extreme disconnection)  B1 
Excessive voltage between legs of a  
pair  B2 
Excessive voltage between a pair  
and local earth  B3 
Legs of a pair transposed  B4 
Pairs transposed with other pairs  B5 
Some parts of the operating  
frequency have excessive attenuation  B6 
Low impedance between a leg and  
earth (in extreme short circuit) B7 
Low impedance between legs of a  
pair (in extreme a loop) B8 
Low impedance between a leg and  
the leg of another pair  B9 
Noise induced across a pair  
(including cross talk from other pairs  
in cable or external) B10 
Loop back when not expected  B11 
Signals distorted  B12 
Excessive group delay  B13 
Excessive delay in circuit  B14 
DC voltage induced in pair  B15 
Echo on circuit  B16 
Circuit being reconnected at  
inconvenient time  B17 
Excessive stored capacitive energy  B18 
Excessive inductance of line  B19 
Some points of a multi-drop circuit  
not connected  B20 

Table 4: Threats identified for non-voice 
frequency, or baseband, circuits 
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As an experiment, and after computer failure at the signalling 
centre, I attempted to get the OCU program to work under  
MS-DOS on a modern machine.  I failed.  The software makes 
direct calls to a creative SoundBlaster card, which did not work 
with a card which was purported to be 100% compatible.  There 
were too many problems associated with the use of an 
obsolescent operating system (MS-DOS) and modern hardware, 
not the least of which is that manufacturers are no longer 
creating or releasing DOS drivers for their new equipment; it is 
not cost effective for them to do so.  

RECOMMENDATIONS 
Trial replacements 

Trial a replacement of signalling centre PCs with a modern 
computer using the existing operating system and software (a 
straightforward replacement).  This will cause an issue with  
MS-DOS hardware drivers that are not being written for modern 
hardware as it is not cost efficient for the manufacturer to do so 
(see Case Study).  It will, however, highlight the problems that we 
need to address to ensure that these signalling centres can last 
through their expected life cycle, which is far longer than the 
expected lifecycle of a consumer PC. 

Spares acquisition, housekeeping 

At project start, buy sufficient replacement PCs to be able to 
maintain the equipment up to its projected 30 year life cycle 
(always assuming you will have someone competent enough in 
MS-DOS to install the software by then), which means that the 
procedures for maintenance and backup also need to be defined 
at project start, not 10 years later when failures start of PCs that 
run 24/7. 

Emulate under another operating system 

Use an emulation or simulation environment to run MS-DOS 
within a Windows or Unix environment.  This does have it’s 
advantages, it can be implemented cheaply, with off the shelf 
components, using the existing programs and OS from the 
original PC.  It would have to be trialled for reliability however, as 
most Windows systems tend to need to be reset relatively often, 
with Unix OSs being more reliable in that regard.  This is at best a 
medium term solution however because the programs which do 
this will start to drop off the production cycle within the next five 
years.   

Programs available today to meet this requirement are  
Virtual PC from Microsoft, which simulates a DOS environment in 
Windows 2000 and above, and VMWare, which operates a similar 
approach.  There are also the Free DOS and Bochs open source 
operating systems that closely emulate MS-DOS functions and 
calls. These emulation programs will also have problems with 
drivers for MS-DOS. 

Approach OEM manufacturers 

Approach manufacturers to produce replacements in modern 
hardware for these installations where problems are anticipated. 
They will have the advantage of knowing the original hardware 
and software, which should enable them to produce a working 
solution.  However, this adds to the through life costs.  A fresh 

procurement of software to do the same job that was paid for 
perhaps ten years ago seems excessive to the author.  This also 
presumes that the manufacturer still exists and wishes to 
undertake the work. 

Acquire source code 

Buyers of signalling systems need to box clever during the 
procurement phase of new signalling schemes, by insisting that 
it be given the source code for any bespoke software written for 
the scheme, rather than licensing the software.  This will at least 
leave the client  in the position of being able to have the 
software rewritten for more advanced computers as they come 
along, without having to go cap in hand to the manufacturer, 
always assuming the company still exists or has the expertise to 
generate a solution 10 years after the code was written.  

Source code escrow 

Where a client procures a software solution to a control 
problem, and does not want to procure extra spares to 
guarantee its reliability over a long period, a solution is to 
arrange for the source code of the control software to be held in 
escrow.  Usually the creator of the software will not want to 
share the details of the code as it is the creator’s IPR source 
code escrow that ensures that the licensee obtains access to the 
source code only when the maintenance of the software cannot 
otherwise be assured, as defined in contractually agreed-upon 
conditions. 

CONCLUSIONS 
The replacement of PCs used for signalling centres are 
inevitable, mostly from a spares situation.  If we use good 
housekeeping to cannibalise replaced PCs we can extend the life 
of the installed population, but this means we must have a 
working replacement to generate such housekeeping spares.   
A trial before such replacement becomes critical would, in my 
opinion, be a prudent and proactive step. 

Backing up of data for PCs used in signalling applications is, 
in my opinion, absolutely critical.  If we do not put in place a 
formalised procedure for backing up our data, we are risking 
losing it all on the next big power outage, fire or failure.  As all 
of those amongst you who have had a hard drive failure on your 
home PCs its effect is absolutely catastrophic.  At the very least, 
a local copy should be made of the hard disk and kept with the 
machine.  A master copy should also be kept, at a location 
separate from the site, in case of fire/flood/act of god! 

These are not problems that the signalling function can 
choose to ignore.  The obsolescence of these computers is a 
serious threat to our new signalling centres, which may become 
obsolescent long before their projected life cycle as a result of a 
lack of capability and spares to maintain individual system 
components.  A timely response now will result in a planned and 
controlled replacement before failure forces us into a fast fix 
situation. 

Authors Note 

This paper was originally written in 2004, it has been amended 
to reflect the programs available today to assist in this situation.   
It pains me to note that this problem is even more prevalent in 
2010, than when it was written in 2004. 

OBSOLESCENCE IN COTS PC SYSTEMS  
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Introduction 
There have been many debates over the years about how do 
individuals on minor railways gain knowledge about railway 
signal engineering?  From a book?  From an experienced 
person?  By chance?  Since the creation of the Minor Railways 
Section in 2009, it has been a regular question asked by the 
committee members and other interested parties, I therefore 
took it upon myself, with the support of others, to provide an 
initial training workshop to gauge interest and obtain 
feedback.  The workshop needed to be accessible and 
affordable to interested individuals who are involved within 
the minor railway sector giving them a basic understanding 
and getting them more technically involved with signal 
engineering.  The learning methods had to include: 

 Presentations by the trainer, in parallel with printed 
notes; 

 Trainer-led discussions; 

 Group and individual exercises; 

 Practical and hands on sessions. 
Another aim was to give exposure to the Minor Railways 
Section and the good work of the Institution of Railway 
Signal Engineers as a whole. 

I contacted Andy Knight, Managing Director at Signet 
Solutions in Derby and discussed my ideas with him.  
Between us, we agreed and devised a two day training 
workshop at his training centre, which would give a basic 
understanding of the Law and the general requirements a 
minor railway needs to continuously consider.  It would also 
include some fundamental knowledge on mechanical signals 
and points, including installation, maintenance and testing, 
along with an overview of other types of point and signal 
mechanisms.  In addition, an overview of the d.c. track circuit 
including maintenance and testing and the importance and 
need for accurate and well controlled records concerned with 
the maintenance, renewal and testing of signalling 
equipment.  The vast experience and knowledge within 
Signet Solutions meant that the provision of suitable training 
material was easily achieved and a suitable date was agreed 
as Saturday 4 and Sunday 5 September 2010.  The workshop 
was agreed but what about the cost? 

Aware of the overwhelming support that Signet Solutions 
already provides to the Institution and industry as a whole, I 
knew that the workshop would have to be paid for.  Mindful 
of the potential cost to each individual attending, I had to 
get the potential price down to ensure that it remained 
affordable.  This being the case, I tried several of my industry 
contacts for sponsorship and support and was pleased to 
accept assistance from Charles Newlands, Managing Director 
of Eldin Management Ltd.  Charles said “I have the most 
profound respect for Victorian railway engineers and the 
work of the Minor Railways Section which celebrates this 

signalling engineering legacy.  As professional engineers we 
have a duty of care to society to share of the body of 
knowledge with a wider audience.  Our industry is challenged 
with introducing new signalling technologies which interface 
with Victorian engineering.  Any event which provides members 
and potential members with hands on exposure in a 
sympathetic way is worthy of support, I encourage the 
participants to “pay it forward””.  With this excellent level of 
support, we now had the venue, the date and a cost to attend 
of £60 each. 

Early advertising of this event saw a slow take up, but as the 
date of the event approached; applications began to roll into 
the Institution Office in London to the extent that many 
individuals were not successful in gaining a place on this 
occasion.  Representatives from minor railways that were 
successful in gaining a place this time included volunteers from: 

 Chinnor and Princes Risborough Railway; 

 Dartmouth Steam Railway and Riverboat Company; 

 Epping Ongar Railway; 

 Foxfield Railway; 

 Great Central Railway; 

 Isle of Wight Steam Railway; 

 Kent & East Sussex Railway; 

 North Yorkshire Moors Railway; 

 Ravenglass & Eskdale Railway; 

 Severn Valley Railway; 

 South Tynedale Railway; 

 Stainmore Railway Company. 

Preaching to the Converted 
By Ian James Allison, Chairman, Minor Railways Section, IRSE 

1 

2 

SIGNAL ENGINEERING WORKSHOP 

1. and 2.   Attendees start  
the workshop on the  

Saturday Morning  
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SIGNAL ENGINEERING WORKSHOP 

 3. Andy Knight. 

4. Tim Barrett (left) and Simon 
Hannay gauge the mechanical 
points. 

5. Ian Hughes (kneeling) gauges the 
mechanical points with Neil 
Dickenson (middle) and Nick 
Wellington (right) observing. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

6. The team picture outside 
following the presentation of 
attendance certificates. 

Saturday 
All the attendees arrived bright and early in Derby on 
Saturday 4 September to be greeted by Isobel Knight and 
a full and hearty breakfast for those who had travelled up 
that morning.  The workshop started promptly following 
introductions from Andy Knight and the attendees 
themselves.  Regular breaks for refreshments occurred 
throughout the day.  The first session started with basic 
law and requirements, starting with background about the 
regulations and the regulators: 

 Health & Safety Executive; 

 Office of the Rail Regulator; 

 Railway Accident Investigation Branch. 
Followed by the regulations and specifically: 

 Railway Guidance; 

 Records; 

 Communication; 

 Ownership; 

 Responsibility. 
Responsibilities specifically detailed were those relating to: 

 The employer (for either paid or unpaid work activities); 

 The individual; 

 Provision of personal protective equipment; 

 Provision of a safe system of work; 

 Safe plant and equipment; 

 Safe means of handling and storing equipment; 

 Appropriate information, instruction, training and 
supervision; 

 Local knowledge and understanding. 
This was followed by a brief history of railway signalling 
including: 

 Milestones; 

 The station signal; 

 Other practices; 

 Uniformity; 

 Early signals; 

 The semaphore; 

 Time interval; 

 Accidents; 

 The Telegraph; 

 Absolute Block; 

 Enforcement; 

 Train Control; 

 Un-Block signalling; 

 Junctions, grouping & locking; 

 Signals; 

 Power to the operator; 

 NX panels; 

 Route verses Speed; 

 Decisions in Signalling; 

 Clapham; 

 Cab signalling. 

4 

5 

3 

6 

Photos:  Ian J Allison 
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The workshop then moved on to point operating systems and 
in particular, mechanical points and the ‘bolt locking’ system.  
Particular attention was made regarding: 

 Point operation for single ended points; 

 Point operation for double ended points; 

 Compensation. 
A group exercise was then undertaken to work out the correct 
compensation for two differing scenarios and the responses 
back were impressive.  This group of individuals did understand 
compensation!  Further discussion and review of point 
operating equipment included: 

 Mechanical lever frames; 

 Mechanical ground frames; 

 Lever tails; 

 Down rods; 

Moving from the point of control, the discussion and review 
moved on to cover the following items: 

 Rodding runs; 

 Right angled beds and 
breaks in the rodding run; 

 Compensators; 

 Adjustable cranks; 
The workshop now moved to the installation and adjustment of 
mechanical points, including the importance of correctly laying 
out a rodding run by taking the time to plan and install it and 
ensuring: 

 The run is level and the correct distance from the rail; 

 The run is the correct level relative to the rail; 

 The crank and compensator benches are in the correct 
position relative to the rods and the correct level relative to 
the rail; 

 Rodding joints are not fouled by and are clear of rollers; 

 Benches are firm in the ground and the ground is well 
consolidated; 

 All rods and rollers move freely without binding; 

 Cranks and compensators move freely and are well 
lubricated; 

 The motion and direction of each crank and compensator 
is correct. 

This followed on the discussion with examples and issues 
regarding: 

 The dressing of the switch ends (including insulations); 

 Setting up of the switch opening; 

 Lock stretcher installation; 

 Lock casting installation; 

 FPL adjustment; 

 Lock or fouling bar installation; 

 Detection equipment; 

 Cutting of FPLs and detectors; 

 Adjustment and maintenance of the above. 
After a wonderful lunch prepared by Isobel, the workshop then 
split into two groups which rotated, one group observed 
several types of point machines and their particular operation 
with Andy Knight talking them through each machine and the 

other group went outside to undertake a practical session on the 
mechanical points with myself to understand and experience the 
following: 

 Use and understanding of various gauges; 

 Testing of the facing point lock; 

 Testing of signal mechanical detection. 
I am pleased to report that all attendees undertook the facing 
point testing of the points and of the detection, along with 
operating the ground frame and coming to a clear understanding 
to ensure safety whilst undertaking these tests with flying colours! 

The workshop continued to cover power operated points and 
in particular: 

 The individual components of a power operated switch; 

 Trailing and facing point layouts; 

 Single ended point layouts; 

 Multiple ended point layouts; 

 Single and double slips; 

 Switch diamonds and swing nose crossings; 

 Ladder junctions. 
The requirement for points was discussed and confirmed which 
include: 

 Facing point lock stretcher bar; 

 Bolt lock; 

 Stock rail gauge tie; 

 Point detection. 
This then developed into the explanation of the operation of a set 
of mechanical points and that of the HW Style point machine and 
the M63 point machine along with the differences between them. 
 

Electrical circuitry to operate point machines was then 
discussed and included: 

 Point calling; 

 Point motoring; 

 Motor feeds; 

 Point detection; 

 Detection back to the interlocking. 
The discussion continued and also covered ‘Clamp Locks’ and 
point testing including: 

 The correspondence test; 

 The detection test; 

 The out of correspondence test. 
This included a description of how to undertake these tests in the 
correct manner.  This then concluded the first day and allowed 
time for the attendee’s to reflect. 

Saturday evening saw all the attendees, along with Andy, 
Isobel, myself and my wife meet up for a meal at the Antibo Italian 
Restaurant on Midland Road in Derby, followed by a visit to the 
Brunswick public house where many stories were recalled and the 
occasional pint consumed.  The meal at Antibo’s was kindly 
sponsored by Green Dragon Rail Ltd and the Minor Railways 
Section. 

 Vertical cranks; 

 Bed and lead off timbers; 

 Cross rods; 

 Lead off cranks. 

 Point end connections; 

 Facing point locks; 

 Facing point lock connections; 

 Locking or fouling bars. 
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 Signal fixtures and fittings; 

 Signal lamps; 

 Ground signals; 

 Intermediate levers; 

 Signal motors. 

 The transformer; 

 Lamp Proving; 

 How they operate. 

 The green aspect; 

 Filament indication; 

 Lamp proving. 

 The lens hood; 

 The transformer; 

 Voltage step down; 

 Lamp voltage adjustment; 

 How it operates. 

Sunday 
All the attendees arrived once again bright and early on 
Sunday 5 September to be greeted by Isobel Knight with a 
full and hearty breakfast available for those who wished to 
partake.  Regular breaks for refreshments occurred 
throughout the day.  The workshop again started promptly 
and focused on mechanical signals.  This included: 

 The different types of signal structures; 

 Erection of signal structures; 

 Straight post signals; 

 Bracket/half bracket signals; 

 Cantilever signals; 

 Slotting; 
Signal box wire connections were then discussed and the 
components identified along with the importance of the 
affects of the weather can have on a signal wire run!  This 
was followed by wheels and cranks and how to joint and 
terminate signal wire. Finally, basic signal arm repeating was 
covered along with the use of circuit controllers operated 
mechanically by the signal arm. 
The workshop then moved on to colour light signals and 
their component parts including: 

 Lamps and types; 

 Lamp relays; 

 Lamp holders; 

 Integral sighting system; 

 Optical lens assembly; 

 Hot strips; 

 Location of the most restrictive aspect; 
The workshop then quickly moved on to the circuitry for a 
four aspect colour light signal covering: 

 Signal control relays and their purpose; 

 The red aspect; 

 The yellow aspect; 

 The double yellow aspect; 
And then route indicators, in particular position light 
junction indicators and their component parts: 

 Lamps and types; 

 Lenses; 

 The lens hoods; 
This was then followed by an explanation of the operation of 
multi-lamp route indicators and relevant circuitry along with 
the operation of the stencil type route indicator and relevant 
circuitry.   

7 

9 

8 

10 

12 

11 

13 

7. Andy Knight with a miniature lower quadrant mechanical signal. 
8. Attendees observe the operation of a four aspect colour light signal with 

route indicator. 
9. Andy Knight talks d.c. track circuits. 
10. Left to right: Craig Donald, Peter Corby, Billy Rimmington and  

Tim Barrett observe the M63 point machine. 
11. Ian Hughes undertakes the d.c. track circuit test…. 
12. ...as does James Redfern. 
13. Left to right:  David Mabey gauges the mechanical points as Ian Hughes, 

Neil Dickenson, Peter Corby and Craig Donald observe. 
14. One of the three groups at work on the Sunday, left to right:  

Neil Dickenson, Ian Hughes, David Mabey and Craig Donald.  
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 Jointless frequency track ccts; 

 Reed track circuits; 

 High voltage impulse track 
circuits; 

 Axle counters. 

 Yellow bonds; 

 Red bonds. 

The position light signal was then covered including: 

 Construction of a three lamp independent position light signal; 

 Operation of a three lamp independent position light signal; 

 Examples of a four lamp independent position light signal; 

 Operation of a position light subsidiary signal. 
LED signals were briefly covered (with a warning when planning 
to install them), along with an overview of AWS and TPWS, both 
of which are not typically installed on a minor or heritage railway 
in the UK at the current time. 

The workshop then moved on to the d.c. track circuit to 
demonstrate its function “to prove that a section of track is clear 
of a train or vehicles”.  The components of a d.c. track circuit 
were discussed as follows: 

 Rails; 

 Bonding; 

 Insulated rail joints; 

 Power supply; 
Then the operation of the d.c. track circuit was covered in its 
various states: 

 Track circuit unoccupied; 

 Track circuit occupied. 
The affects of ballast resistance were discussed at length and there 
was a group exercise to determine the affects of various weather 
conditions upon a basic track circuit.  This was followed by how to 
undertake a drop shunt and the drop shunt value and testing were 
discussed, followed by a practical session were all attendee’s were 
given the opportunity to undertake a full test of a d.c. track circuit. 

Bonding was discussed in detail and the following items covered: 

 Series bonding; 

 Parallel bonding; 
The configuration of d.c. track circuits was then discussed along 
with other types of equipment: 

 Double rail d.c. track circuits; 

 Single rail d.c. track circuits; 

 Polarity staggers; 

 Double rail a.c. track circuits; 

 Single rail a.c. track circuits; 
Following another hearty lunch provided by Isobel, the workshop 
reconvened to discuss the importance of keeping good and 
accurate records of all work undertaken.  Ian Hughes from Green 
Dragon Rail then gave a presentation about undertaking tool box 
talks and the best way to deliver important messages to groups 
of people in a controlled and measured way.  Planning and 
record keeping was then specifically identified as being an area 
to ensure suitable basic measures are to be put in place.   

The workshop was split into three groups in order to plan the 
following work, with their group representative giving a brief 
presentation to the rest of the workshop afterwards: 

 Replace a mechanical signal arm; 

 Replace a mechanical detector rod; 

 Replace a point machine. 
An impressive response was obtained from all three groups and 
it was pleasing to hear common themes and a common sense 
approach to the required works which everybody took.  The day 
and workshop then ended with a vote of thanks proposed on 
behalf of the workshop by Ian Hughes recognising the quality of 

 Feed resistor; 

 Track relay; 

 Interrupters. 

14 

the training and the hard work put in by Andy and Isobel thanking 
them in the usual way with a hearty and well deserved round of 
applause all attendee’s were then presented with a certificate of 
attendance and the usual group photograph which concluded an 
excellent two days training and a job well done. 

James Redfern, who heads up the S&T Group for the Stainmore 
Railway Company responded after attending the event by saying 
“This event, as far as my personal experience goes, was a great 
success and I would like to offer my thanks to everybody 
concerned with the inception, planning and organisation of the 
workshop project.  The weekend events ran faultlessly and were 
extremely well-managed by Isobel and Andy at Signet Solutions. 

 The content was very well thought-out and from the training 
delivery I have gained a much wider knowledge of the basics of 
signal operating principles from manual and power-assisted 
operation of points right through to track circuit installations and 
even colour light signal operation (the colour light signal topic was 
extremely interesting and I'm glad that this was included in the 
workshop as it complements the understanding of track circuit 
operation).  The discussion relating to issues concerning record-
keeping were well received and I have certainly come away with a 
good idea how I am going to structure procedures and records for 
our equipment once we start operations on the Stainmore Railway.  
Already, I've collated all my installation reports and snag lists for 
the FPL installations in our proposed running line into a single 
chronological project file, have drafted a formal weekly report to 
our engineering director and have created record sheets for the 
operational points, so the lessons learned have been quickly 
implemented”.  

Conclusion 
Thanks must go to Andy and Isobel Knight, Charles Newlands and 
Ian Hughes along with the Minor Railways Section committee for 
their overwhelming support and enthusiasm for this event.  Thanks 
must also go to the thirteen attendee’s who made this event so 
worthwhile and who clearly demonstrated their interest and willing 
to learn new and additional skills in signal engineering.  I have also 
enjoyed being part of this process and pulling things together for 
the good of the Institution, the Section and our minor rail S&T 
colleagues. 

It is now intended to run this course on an annual basis and I 
would like to think that individuals who wish to do more than assist 
in signal engineering on a minor railway will undertake this 
workshop as a baseline before being assessed to undertake a 
safety critical role as per the particular minor railways competency 
management procedures and begin to work towards an 
appropriate IRSE licence and engage within the Institution of 
Railway Signal Engineers as a whole.  These are both personal and 
section aspirations and only time will tell.  

Until the next time. 
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PERSONALITY PROFILE 

Had our President been able to pursue his desired career not only 
would we have never been aware of his existence but, possibly, 
the Gulf of Mexico and the American coastline would not have 
been plastered in oil.  Paul wanted to be a geologist and, on 
completion of his geology degree at Kingston Polytechnic, he 
sought employment in the petro-chemical industry.  That was in 
1982 when the oil industry was going through one of its rare 
periods of stagnation and few jobs were to be had.  A shame 
really, as he is the sort of person who would have recognised and 
found the means to manage the high risks involved in drilling for 
oil deep down on the ocean bed.  And, had it gone wrong, he 
would have been right in there with the plug to stuff into the 
fractured pipe. 

All surmise, but there’s the comforting thought that BP’s loss 
turned into the Institution’s gain.  Dad helped bring about this 
change in circumstances,  Dad being Jim Jenkins who retired 
some years ago as the Resources Engineer for British Railway’s 
S&T dept in the Southern Region’s office in Croydon.  Jim now 
lives in Chepstow where he obtains satisfaction in giving Arriva 
Trains of Wales grief over the poor service offered to the town. 

In 1982, British Railways was in need of engineering staff and 
Jim suggested to Paul that he should apply.  Jim insists that he 
had nothing to do with it, “what influence could a signal engineer 
possibly have on telecoms?” but Clive Kessell and Ron Hurst 
decided to take Paul on as a Technical Officer even though he was 
totally lacking in any technical qualification or experience.   

Paul was born in 1960 in Reading.  In those days, Jim was a 
Western Region S&T employee at the Caversham Road drawing 
office but promotion to the Southern Region came his way and the 
family moved to Burgess Hill.  Being on the London to Brighton 
line it was easy to travel to Southern House and, for Paul, to  
St Paul’s School at Haywards Heath.  Fancy having a school named 
after you! 

Life in the Jenkins’ household was, inevitably, influenced by the 
railway.  There was free travel so Paul and his sister Ann were 
experienced travellers throughout their childhood to places in 
Britain or abroad for holidays.  Dad occasionally would take Paul 
to a signal box commissioning, London Bridge being one he 
particularly recalls.  Accompanying his dad on a call out was 
another opportunity to see behind the scenes.  No-one was 
particularly concerned about the appearance of a child on site in 
those days.  All this helped to stimulate an interest in railways 

Other boyhood interests were fishing and geology, particularly 
fossils.  His mother’s love of gardens and his father’s hobby of  
bee-keeping fascinated him then and continue to do so.   

The study of geology involves field work and the Scottish 
Highlands is the happy hunting ground for students, particularly 
the Islands of Arran and Skye.  When a student at Kingston, he 
spent time at the Torrin Quarry near Suisnich on Skye to study the 

Personality Profile:  
Paul Jenkins 
By Robin Nelson 

effects of a granite intrusion into Durness limestone.  An 
interesting discovery was that this geological combination 
played havoc with magnetic compasses.  Now you know to be 
careful when hill walking on the Cuillen mountains.   

Anyway, life moved away from rocks to railways with Cliff 
Hale, Clive, Ron Hall, John Jordan and Brian Hassall doing their 
best to turn him into a telecommunications engineer.  He was 
despatched to Reading Technical College on day release to 
obtain an HNC in communications engineering.  Promotion 
through the grades accompanied his academic success and, 
within a short time, he was appointed to the elevated position 
of Principal Technical Officer [Radio] on the Western Region.   

However, organisational upheaval on a grand scale was, by 
this time, underway.  The “T” part of British Rail’s S&T depart-
ment became British Rail Telecommunications.   

A little later, privatisation arrived with BRT being sold to 
Racal Telecommunications and later with the network sold on to 
an American organisation called Global Crossing.  Further 
down the line, so to speak, Paul was Head of Telecoms at 
Network Rail and planned to create a new railway telecoms 
network.  He managed to get £1.5Bn to build it, and ended up 
as Programme Director.  After two years they won a prize for 
the best major project on Network Rail, and then the ride got 
very bumpy until 2007 when events propelled him into setting 
up his own business in railway telecommunications engineer-
ing.  There is plenty of material there for a book and, perhaps, 
one day Paul will write it. 

Home and office are now combined in the same building, 
this being in the very small village of South Stoke.  He is the 
third generation of his family to live in the area.  The nearest 
station is Goring, the Thames Goring, not the seaside place. 

Free of having to travel to London created quality time and 
Paul uses this to the full.  It is an action packed life.  You could 
not hope to keep up with him. 

He goes rowing on the Thames with the “Wallingford 
Vets”, the vets part reflecting their age, not a professional 
interest in animals.  Some members were Oxbridge blues so 
there’s no slacking allowed.   

He is a member of “The Hash House Harriers”, a drinking 
club with a running problem, apparently, and this provides the 
opportunity for cross country running.   

For real exercise, he cycles but not just to the station.  
Sunday lunch with Dad at Chepstow?  Why not, it’s less than a 
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hundred miles away.  That is nothing if you have 
pounded your way over the hills of  Switzerland – 
which he has.   

Do those who have opted for the Indian 
convention realise that the traditional away day for 
members and guests will be a tad more arduous 
than it has been in the past?  The President will 
lead as Presidents always do but this time it could 
well be on a bike or in running shoes at speed and 
with no sympathy or dinner for laggards.   

Paul is active in the local community working 
hard to improve the local cycle network.  As you 
might guess, it is not small scale improvement he 
seeks.  There will be a footbridge over the Thames.   

His latest project is a borehole and pump that 
raises 1200 litres of water per hour from a source 
five metres below his land for the irrigation of his 
orchids, carnivorous plants and vegetables in the 
garden.  He’s eco-friendly, with plans for a ground 
water source heat pump.  There are chickens and 
beehives though this has been a bad year for 
apiarists - and the bees - with disease wiping out 
colonies everywhere. 

In the midst of this whirlwind of activity is Lynn.  
Paul first met her in Goring though her origins are 
Scottish.  She spent the early years of her child-
hood near Fort William.  The McGregor family then 
moved to Nairn and later to the Thames Valley.  
She is now a lecturer in business studies at Henley 
College.  Their children are Catherine aged 14 and 
Alasdair who is 13.  Both children have inherited 
their father’s love of action with Catherine opting 
for rowing and Alasdair for the air cadets. 

Fashions change even for IRSE Presidents and 
this year, for the first time, our President proclaims 
his musical influences, these being Bob Dylan, Pink 
Floyd, Martin Carthy and Jethro Tull [no, not the 
agricultural man]. 

He also admits to being a guitar player but 
performances are strictly confined to family 
gatherings, particularly when he thinks it is time 
when they should all go home.   

Paul’s love of geology has never left him.  Give 
him a slab of rock and he will give you a date for it 
to the Cambrian or Devonian era.  If you wish, he 
will carve a message in perfectly formed Trajan 
font.  We should commission him to carve “The 
Institution of Railway Signal Engineers” on a 
marble slab and fix it to the wall at the entrance to 
our offices in Bird Cage Walk. 

Yet another talent and it’s a useful one.  He 
knows a good pub and a good beer.  Maggs 
’Magnificent Mild in “The Bell” at Aldworth is his 
tip.  Sounds like the place for a technical paper 
during his Presidential year. 

DEG Signal is to undertake modifications to Daventry International Rail Freight 
Terminal (DIRFT), a rail port and logistics centre located near Rugby, 
Warwickshire, UK.   

DEG Signal was involved in the original signalling design leading up to the 
commissioning in 1997.  The signalling system comprises a Route Relay 
Interlocking located in a Relocatable Equipment Building with conventional 
lineside signalling.  The signalling is controlled from a local panel in the 
terminal with interfaces to Rugby Signalling Control Centre. 

DIRFT 2 is an extension to this facility and DEG Signal has been engaged 
by Henry Williams to undertake design modifications to allow a new rail 
connection.  This will include a modified Signalling Scheme Plan followed by 
detail design changes to the interlocking and lineside locations.  DEG Signal 
will also be responsible for Testing & Commissioning activities.   

INDUSTRY NEWS 

Modifications to Daventry International 

A consortium comprising Ansaldo STS (STS.MI) and SELEX Communications, 
both Finmeccanica companies, has signed a contract worth around a total of 
€247 million with Zarubezhstroytechnology, a subsidiary of Russian Railways 
JSC RZD, to provide signalling, automation, telecommunications, power 
supply, security and ticketing systems on the Sirth to Benghazi line in Libya. 

Ansaldo STS leads the consortium with an 81,8% share, which equates to 
around €202 million.  The tender, assigned following a tender process 
involving the main international competitors of Ansaldo STS, was launched by 
Russian Railways as main contractor responsible to Libyan Railways for all 
works on the 550 km Sirth-Benghazi line (civil works, fit-out and technologies).  
The activities assigned to Ansaldo STS and SELEX Communications will take 
around three years to complete.   

Ansaldo STS will be responsible for: the interoperable European system 
known as European Rail Traffic Management System (ERTMS) / European 
Train Control System (ETCS); interlocking equipment; trackside equipment 
(signals, axle counters, switch machines, hot box temperature detectors); the 
rail traffic control and automation centre; public information and announce-
ments systems; the electric power supply system (including the associated 
supervisory control system SCADA); the security system (video surveillance, 
fire detection, anti-intrusion) and the automatic ticketing system.  This latest 
success is of considerable strategic importance given the vast potential of the 
Russian and Libyan rail markets, and will strengthen its presence in these two 
important countries, which also offer excellent prospects for the high-speed 
sector and for rail corridors linking Europe and Asia. 

This contract comes in the wake of the contract worth €451 million that 
was signed directly with Libyan Railways in July 2009 to supply signalling, 
telecommunications and power supply systems for the coastal line from Ras 
Ajdir to Sirth and the inland line from Al-Hisha to Sabha, covering a total of 
1450 km.   

This order consolidates Finmeccanica’s position on the Russian and Libyan 
markets, demonstrates the strong synergies between Group companies and 
further strengthens the international leadership of Ansaldo STS in the ERTMS / 
ETCS sector, with the company successfully implementing systems in Italy, 
Germany, Spain, France, Sweden, the UK, the Czech Republic, Romania, 
Greece, China, India, South Korea, Turkey, Russia and Libya. 

Russian Railways awards contracts in Libya 



 IRSE NEWS  |   ISSUE 160  |  OCTOBER 2010  16 

INTERESTING INFRASTRUCTURE 
 

The mechanical trainstop system involves both a track sub-system (known as a 
trainstop) and a vehicle sub-system (known as a tripcock) which mechanically interface 
with each other to initiate an irrevocable brake application on a train.  The trainstop 
arm moves to its ineffective position when an associated signal shows a proceed 
aspect or, in the case of a speed control application (e.g. on the approach to buffer 
stops), when the speed of the approaching train is determined to be sufficiently low.  
In all other circumstances the trainstop arm remains in its effective position for trains 
approaching it in the normal direction of travel. 

The tripcock tester is a track-based sub-system.  The picture shows a tripcock tester 
located at Acton Town, on the Piccadilly Line of the London Underground with the 
names of the relevant parts.  The tripcock tester is provided to check that the tripcocks 
of passing trains are in operative condition and within the correct gauge to strike a 
raised trainstop. 

As the train passes over the 
tester, the tripcock arm 
should pass through the two 
vertical gauge posts at the 
entrance to the tester. If it 
does not, and the tripcock 
hits one of the posts, the 
train will be tripped and will 
come to a stand.  If the train 

passes through the ramp too fast, it is likely to get tripped anyway.  For this reason, 
tripcock testers are invariably located in station platforms.  If the tripcock arm passes 
through the gauge successfully, the arm will depress a lightly sprung ramp.  As the 
ramp depresses, a circuit is completed to indicate the test was successful.  The 
indication consists of a small light (either white, blue or purple, depending on location) 
mounted near the starting signal.  The light is switched on automatically as the train 
approaches the tester and the light will go out if the ramp is depressed correctly. 

Interesting Infrastructure:   
Tripcock Testers 
By Ian James Allison  

Two contracts for the installation, testing 
and commissioning of signalling services 
and related civils and power works on the 
Hammersmith & City, Circle and 
Metropolitan Lines have been awarded to 
VolkerRail by London Underground.  

London Underground is introducing 
new S8 rolling stock onto the 
Hammersmith & City, Circle and 
Metropolitan Lines in early 2011.  These 
trains are 23 metres longer than existing 
rolling stock and therefore in order to 
operate on the London Underground 
network, alterations are required to the 
existing signalling infrastructure.  

Lillie Bridge Depot and Triangle 
Sidings 

The Lillie Bridge Depot and Triangle 
Sidings are located to the South West of 
London near Earls Court.  VolkerRail has 
been selected to provide design, 
installation, testing and commissioning 
services for signalling and related civils 
and power works.  Work on the project 
commenced on 2 July 2010, with 
scheduled completion dates of November 
2010 for Lillie Bridge and April 2011 for 
Triangle Sidings. 

Ladbroke Grove 

In order for the new rolling stock to 
operate, platform extensions are required 
at Ladbroke Grove Station resulting in a 
requirement to relocate existing signalling 
infrastructure to make way for lengthened 
platforms.  The work comprises signalling 
alterations to allow for the berthing of 
longer rolling stock; including installation 
of location cabinets trackside to allow 
decommissioning of the existing relay 
room and replacement of life expired lead 
signalling cable.  

VolkerRail will provide installation, 
testing and commissioning services for 
signalling and related power works.  The 
project commenced on 25 June 2010 and 
is due for completion in November 2010. 

INDUSTRY NEWS 

London Underground  
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IRSE MATTERS 

USA 
I attended the IRSE’s North American Section Conference and 
Section Meeting in May 2010.  This was held in Omaha, 
Nebraska, to coincide with the Railway System Suppliers, Inc 
(RSSI) exhibition.  I also attended the RSSI Dinner. 

The presentations were mainly about various aspects of 
Positive Train Control, a system which is legally mandated for 
implementation by the end of 2015, but is still under 
development.  Of course, this gives rise to some interesting 
difficulties, not least in obtaining suitable equipment and radio 
spectrum.   

Ed Mortlock gave a paper on the Sky Train high speed rail 
project in California, where European Technical Specifications for 
Interoperability are to form the basis for the control & 
communications specifications.   

I gave a short presentation and had the opportunity to 
discuss the activities undertaken by IRSE and Members views on 
how the Institution should develop. 

Network Rail Apprentice’s Presentation Day 
I attended the presentations at HMS Sultan and presented 
Network Rail’s best S&T  apprentice Julie-Ann Kean with IRSE’s 
model railway signal, a framed certificate and a cheque.  It was 
an interesting experience, followed by lunch with senior Royal 
Navy and Network Rail people.   

In the afternoon we watched the apprentices racing up and 
down with gun carriages, an activity that demonstrates the 
importance of teamwork and co-ordination. 

Office of Rail Regulation, London 
I attended a breakfast meeting with Anna Walker, the Chair of 
the Office of Rail Regulation.  This was held at the Royal 
Academy of Engineering and was attended by various senior 
railway engineers, including Rod Muttram, Rob Davis, David 
Waboso and Andy Doherty in the S&T field.   

The purpose of the meeting was to give Anna some 
background to engineering issues currently facing the railway.  
There was a wide ranging discussion.  Issues raised included a 
perceived lack of influence of engineers at the highest levels in 
UK infrastructure managers and the bureaucracy that has built up 
around safety approvals: a copy of IRSE’s latest guidance on this 
was presented. 

IRSE International Convention 
Arrangements continue for the IRSE International Convention in 
India, which is to be held after the Commonwealth Games in 
New Delhi, 25 to 29 October 2010.  Various discussions have 
taken place with the Indian committee following exploratory 
visits.  We now have well defined technical and partners’ 
programmes, and this promises to be an unusual and interesting 
event.   
 

Australia 
I attended the Australian IRSE conference and technical visits in 
Perth in July 2010.  A number of interesting papers were given, 
including the expansion of the heavy haul railways in the North 
West for RTZ and BHP Billiton, some back-to-basics on train 
detection (quite handy for a telecoms engineer!) and an 
interesting account of major suburban railway improvements 
around Perth.  

I gave modified versions of my presidential address in Perth 
and also at local IRSE meetings in Brisbane and Sydney.  I invited 
feedback and received it in plenty.  It was evident that the 
relationship between IRSE in London and Australia is in some 
need of improvement, and I will be asking Council how they 
want to approach this.   

At the latter two meetings I emphasised IRSE’s strategy, in 
order to help demonstrate that many of the issues raised were in 
our plan for resolution.  I explained that it was my intention to 
improve Council’s focus on delivering the strategy in the coming 
year.  

I also attended the Railway Technical Society of Australia’s 
NSW Chapter Annual Dinner at Sydney, and heard Vivienne 
King, who is Group General Manager Strategy & Service 
Development at RailCorp, speak about the cultural challenges 
they currently face, which include improving performance in the 
face of some difficult industrial relationships, and developing a 
more open relationship with suppliers, following the corruption 
issues that they have experienced.  I also spoke with a number of 
Members and non-members in Western Australia, Queensland 
and New South Wales and they raised a number of issues which I 
shall alert Council to. 

Paul Jenkins 

President Paul Jenkins writes: 
I thought it might be useful to provide a summary of what I have been doing so far in my role 
as IRSE President.   
      
Any feedback will be gratefully received. 
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AUSTRALASIAN SECTION 

Technical Conference and Meeting, 
Perth, Western Australia 

23 – 24 July 2010 

“Powering Through the Recession” 
Seventy-two members, sixty-eight guests and seven partners 
attended the Technical Conference that was held in Perth over 
the weekend of 23 - 24 July.  As is usual with Australasian 
Technical Conferences, the two days were split to allow a full day 
of technical papers and the formal dinner on the Friday, with 
technical visits to the working railway on the Saturday. 

The meeting and conference was led by the Chairman Steve 
Boshier with the Technical Papers being presented in one of the 
halls of the Perth Convention Centre situated on the banks of the 
Swan River, Perth. 

Steve Boshier gave the opening remarks as he welcomed the 
president of the IRSE, Paul  Jenkins,  and over 140 attendees to 
the Technical Conference. 

He then introduced Mark Burgess, Acting Managing Director 
of the Public Transport Authority of Western Australia (PTA) 
and asked him to give the Keynote Address. 

Mr Burgess started by explaining his background.  He had 
been 21 years in the Australian Army in transport and logistics 
before joining the PTA seven years ago.   As well as acting 
Managing Director he was also a board member of Australasian 
Rail Association and member of the board of UITP.  The PTA 
reported to the Department of Transport of WA and was 
responsible for the operations of trains, buses and ferries, all of 
which were integrated with common ticketing and timetabling. 

He then went on to explain that in the last ten years there 
had been a focus on passenger rail business with a major growth 
in patronage.  Perth’s population was 409k in 1960 and now 
stood at 1.6 million and was expected to double in a further 
fifteen years. 

Most of this growth took place within a corridor that ran 
North – South along the Perth coastline and had led to the 
building and new extensions of railway lines along these 
corridors starting in 2000 by the then rail authority – Westrail and 
the support of the WA government.   

With passenger numbers rising such that 57% were carried 
by bus, 42% by rail and 1% by ferries and road congestion rising, 
the government formed the PTA with a remit to coordinate all 
public transport and to oversee the extension of new infra-
structure.  

The buses are run under a common banner and marketing by 
three separate bus companies under contract, Rail was run  
in-house and the ferries were contracted out.  There was a 
common smartcard ticketing system and a zonal fare structure. 

Most of the new railway has been built in the centre of the 
freeway corridor with provision made at stations for free car 
parking.  Buses are integrated in the timetables with most 
railway stations being major bus transfer stations as well.  

Mr Burgess then went on to explain what is planned to 
happen in the future.  He explained that spare land is becoming 
difficult to find for allocation for further public transport as travel 
times for motorists are increasing.  Road capacity is disappearing 
for private cars as well as buses, all of which is making it harder 
to provide further public transport infrastructure.  However the 
Government is committed to further investment and maybe the 
future will demand more railway lines to be built underground.  
The centre of Perth is already undergoing a transformation with 
the provision of extra platforms in the heart of the city being 
provided by tunnelling under the existing station and in time all 
platforms will be underground and the space above developed 
for commercial purposes. 

Most of the city’s suburban lines are now electrified at 25 kV 
and in the outer suburban line speeds have been raised to 
160 km/h, thus giving a fast as well as a frequent service into the 
city centre. 

All of this future work will require Engineers, and Mr Burgess 
recognised that the IRSE would be in the forefront of training 
and providing these future engineers. 

The Chairman then thanked Mr Mark Burgess for his key-note 
address and presented him with a plaque of appreciation. 

======== 

1. Paul Jenkins, giving his Presidential address.  
 

2. The Section Chairman, Steve Boshier, presenting the key-note Speaker,  
Mark Burgess acting Managing Director of Western Australia Public Transport 
Authority with his commemorative plaque at the end of his address. 

1 

2 

Photos:  Les Brierley 
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Next the Chairman introduced Jason Tan who was an Electrical 
Engineer for the PTA of WA and asked him to present his paper 
entitled “Rapid Modernisation of Urban Passenger 
Rollingstock” (RAPID).   

Jason started by explaining that the availability of railcars and 
the ability to meet growth in public transport patrons in Western 
Australia over the long term had been an important topic of 
discussion over the past few years.  Whilst the mechanical and 
even the traction systems of the railcars may live to the end of 
their design life, the technology of the auxiliary control and 
communications equipment on board is becoming obsolete. 

Jason then went onto discuss the “RAPID” project which set 
out to completely overhaul the communications systems on 
board the existing 15 year old fleet of Electrical Multiple Units.  
He also demonstrated how the project was able to modernise 
the ageing look, feel and control of the railcars with state of the 
art technology and functionality, thus allowing the railcars to be 
available for use to the extent of, and beyond, their design life. 

Morning tea was then taken which allowed the delegates to 
inspect the various sponsor’s exhibitions and network amongst 
colleagues.  The Trade displays were set up by Ansaldo STS, 
Invensys and Siemens with Advertisements provided by Ansalso 
STS, Coffey Rail, Invensys, JMD Railtech, Rail Control Systems 
Australia and Siemens.  Both morning and afternoon tea plus 
lunch was sponsored by WestNet Rail. 

After morning tea the Chairman then asked Luis Sanchez to 
talk about “ATP Update Transponder Positioning”.  Luis is 
employed by the PTA of WA and he told the meeting that the 
PTA had introduced the Ansaldo L10 000 ATP system (also 
known as ATC1 or EBICAB) onto its network in 1991/1992.   

From the beginning, a point of contention between the PTA 
and its contractors had been the positioning of ATP Update 
Transponders.  The number and placement of transponders to 
minimise the “delay effects” caused by the use of discrete 
information points as “infill”, or the need for updates at all, was 
examined.  He demonstrated the different methods used by the 
PTA to determine the positioning and number of ATP infill 
transponders needed between signals.  Luis also demonstrated a 
new method for determining infill transponder positions which he 
felt provided a good performance at a reasonable cost.  Most of 
the calculations assumed the use of the Ansaldo L10 000 ATP 
system as used on the PTA, but many of the concepts and ideas 
could well be used for ETCS level 1 installations elsewhere. 

======== 
The third paper was then presented by Barry Taylor of Rio Tinto 
on “Protection for Hi-Rail and Track Maintenance Machines”.  
Barry explained that over the past 10 years, throughput on Rio 
Tinto’s iron ore railways in the Pilbara has more than doubled 
and is now something like 1 million tonnes plus per week.  This is 
accomplished with an Integrated Control Signalling System (ICSS) 
with Automatic Train Protection (ATP) and in-cab signals.   

This system provides the driver with information on their 
route many kilometres ahead, with the confidence that their 
speed and authority limit will be supervised by ATP.  However 
like most railways, movement authority information and 
protection afforded to rail mounted maintenance falls well below 
this standard.   

Barry then went on to tell the conference how Rio Tinto had 
recently upgraded its Train Control System to improve the 
protection for road rail vehicles and track maintenance equipment 
moving on its main line.  Whilst this has not yet achieved an 
equivalent standard of protection as given to main line trains, it is 
a significant advance from previous practice.  The new system 
uses GPS positioning on road and rail vehicles and via radio 
displays this positioning on the ICSS in the rail control centre.  
Verbal exchange still takes place between equipment operator 
and the Control Centre, and the GPS tracking System is designed 
to supplement rather than replace the existing verbal procedures.   

The future development of the system envisages a 2-way data 
communication that will give a display in the track mounted 
equipment that will not only show the current position of the 
vehicle but also show the limits of where the vehicle is allowed to 
move to (or between).  This would then allow some sort of basic 
ATP to be fitted to the vehicle to supervise any authorities. 

3. The IRSE President, Paul Jenkins presenting a HonIRSE certificate to  
Geoff Willmott, Secretary and Treasurer of the Australasian Section. 

4. Members detraining for an inspection of Mandurah Station. 
Paul Huth, Wayne McDonald and Don Weerakody can be recognised 
amongst the group. 

Photos:  Tony Howker 
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AUSTRALASIAN SECTION 
The final paper before lunch came from a new idea from the local 
committee, in that a paper should be presented on some of the 
basic signalling principles for the benefit of students attending 
the conference.  Hence Tony Godber of Rio Tinto gave an 
interesting presentation on “Train Detection Principles”.   

Tony told the conference how a signalling system needed 
timely information on the position of trains to perform its safety 
critical functions of preventing collisions and derailments.   

He then went on to describe the fundamental requirements of 
train detection including proof of train absence for the safe 
setting of points and operation of signals.  He continued with 
descriptions of existing technologies for track based train 
detection, including track circuits and axle counters and the 
limitations on their use, application and associated safety risks.  
Hazards and complications arising from the interfaces with other 
engineering disciplines were briefly explored as well as a 
discussion of whether communication based alternatives were the 
future of train detection systems. 

Lunch was then taken courtesy of WestNet Rail, followed by 
further networking and visits to the trade stands. 

======== 
The afternoon session commenced with the Chairman introducing 
the President of the IRSE, Paul Jenkins, who before giving his 
Presidential Address, was invited to present a Hon FIRSE 
certificate to the Section Treasurer and Secretary, Geoff Willmott 
for his long and faithful service to the Institution.  Paul then went 
on to present his original Presidential Address that he had given 
on the occasion of his election to President in April 2010.   

======== 
The fourth paper of the day was then given by Don Weerakody 
of the PTA on “Upgrading of Level Crossing Protection on the 
PTA Network”.  This paper discussed two PTA level crossing 
projects on non-electrified sections of the Network and how they 
will use Safetran Grade Crossing Predictors (GCP).  The paper 
also showed the many reasons for using GCPs and how they were 
programmed to cover the various crossing requirements. 

======== 
Afternoon Tea was then taken before the final presentation was 
given.  This was a paper entitled “Where are we going with 
Point Indicators?” by David Scott, who was a senior Signal 
Engineer with Calibre Rail.  David explained that the rapid growth 
of the Western Australian Iron Ore Industry had facilitated rail 
expansion programmes well beyond 2015, and that procurement 
contracts for long lead items had been initiated effectively 
freezing the design model.  This was OK for main line signalling 
which was structured around the provision of standardised 
distributed interlockings controlling turnouts and communicating 
with each other by means of track code or fail safe data 
communications using lineside transmission media.  However the 
similar approach to expanded yards with the addition of 
motorised trailable turnouts plus reflective point indicators has 
not given any significant reduction in yard incidents (e.g. trains 
taking the wrong route).  This has lead to an investigation into the 
present use of point indicators and changes to indicators plus rule 
changes and using LED type ground mounted signals.  All of 
these changes have finally given the significant reduction in yard 
operating incidents that the team was looking for. 

5. One of the new Western Australia PTA’s 
electric units seen arriving at Mandurah. 

6. A prewired and tested interlocking rack in 
the test facility of O’Donnell Griffin, 
shortly before shipping 1500 kms 
northwards to one of the mining railways 
in the Pilbara. Amongst the members 
listening to a description of the work can 
be seen Steve Boshier, Malcolm 
Menadue, Brett Baker and with his head 
close to the rack is Martin Dewhurst. 

7. A general view looking towards Perth 
from Mandurah showing the platform 
starting signal complete with a low speed 
signal underneath the main 3-aspect 
signal that reads to the carriage sidings in 
the distance. Note that the 45 km/h cross-
overs are fitted with moveable frogs with 
both the frogs and switches operated by 
claw locks. 

8. Two Presidents at Cockburn Central:   
Paul Jenkins and Tony Howker. 

Photos 5-7:  Tony Howker 
Photo 8:  John Aitken 
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The final session of the afternoon was a Panel Session led by 
Lido Costa which looked at the question “How can we 
compress the Project delivery?”  The panel consisted of Brian 
Blagaich, Steve Boshier, Adrian Gould, David Radcliff and 
John Ursic with each member giving a three minute discourse 
on how they felt that the question could be answered before 
throwing the question open to the floor of the conference.  
Many Members joined in the discussion before the Chairman 
reluctantly had to bring the session to a finish. 

The Chairman then thanked all the presenters individually 
and presented them with a “Plaque of Appreciation” before 
Simon Bilston gave a vote of thanks on behalf of the members 
present.   

This was followed by a vote of thanks given by the Chairman 
to the Western Australia Organising Committee for their efforts 
in giving the members such an interesting conference.  The 
Organising Committee consisted of Lido Costa, Gary Crowther, 
David Flint, Tony Godber, David Scott, James Shaw, Joe 
Shead, Rebecca Taylor, Henk van der Mere and Qian Zheng. 

Later in the evening of the Friday, the Conference dinner 
was held in the Perth Convention Centre, sponsored by Parsons 
Brinckerhoff, with many members accompanied by their 
partners, including the President.   As is usual in Australasia, 
much good wine was tasted with an excellent meal. 

  

The Saturday was spent inspecting the new railway line out to 
Mandurah, in the southern suburbs of Perth, travelling on one of 
the new suburban electric trains.  The train was then rejoined for 
a visit to Cockburn Central station and inspections of the 
signalling and communication equipment rooms.  Here the 
members were given an oversight of the interlocking systems 
(Microlok) and the fibre optic transmission systems.  There was 
also a short presentation of the building of the new 70 km line to 
Mandurah and the new rolling stock.  Here it was explained that 
the line had been deliberately built within a new freeway with 
stations sited many kilometres apart but with bus transfer hubs 
and plenty of free parking.  This gave high speed journey timings 
to the CPD of Perth and plenty of public transport between 
suburbia and the railway stations that encouraged people to use 
trains and buses rather than join the congestion in driving to 
work.  This had been very successful, and the trains themselves 
provided a ten minute interval service with speeds up to 140 km/
h on their journeys to and from the City. 

The group of members then joined coaches to travel to the 
O’Donnell Griffin Test Facility where they were given morning 
tea followed by a presentation and inspection of some of the pre
-wired and tested interlocking racks destined for use on the 
Pilbara Railways. 

Finally the members were taken to Ascot Quays for a 
presentation and video of the new Rio Tinto Operations Control 
Centre before lunch, (sponsored by Ansaldo STS).   

The conference was finally wound up by the Chairman Steve 
Boshier thanking all who had helped to make the conference and 
the visits so successful and interesting.  Members then departed 
to all points of Australia. 

Tony Howker 

Scottish Section Annual Dinner 2010 
It is the time of year again when the Scottish Section have the pleasure of inviting  members to take a place at the IRSE Scottish 
Section Annual Dinner on Thursday 11 November 2010.  This is now firmly established as one of the largest annual rail events in 
Scotland, whilst retaining an informal and friendly atmosphere.  The dinner will be served at 19:45 with guests assembling in 
the bar area from about 19:20 following the lecture in the adjacent room. 
 

Continuing from previous years’ successful events, we are holding the dinner in the Marriott Hotel, Argyle Street, Glasgow, 
following the November IRSE lecture (by Alan Kitchen of Network Rail).  We are grateful to WS Atkins for their financial support 
for this year’s event, without which we would struggle to hold the ticket prices at the preferential rates shown below. 

 
Ticket prices for IRSE members (all grades including retired members) and licence holders have been fixed at £22 per 

person, and members may be accompanied by one guest at a price of £26.  Cheques should be made payable to IRSE 
Scotland and should be received by 31 October at the latest.  Owing to the near sell-out numbers attending last year, you are 
urged to make contact sooner to avoid disappointment. 

 
If you would like to attend the Annual Dinner, please contact Peter Allan, Events Co-ordinator.  Companies wishing to take 

a table at the event should also contact Peter for a separate Corporate Booking Form.  Should you require any further 
information, please call Peter Allan on +44 (0)141 242 8666 or email peter.allan@invensysrail.com. 

SCOTTISH SECTION 

 AUSTRALASIAN SECTION  (continued) 
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New Associates  
The Engineering Council has announced the 
launch of a new category of adviser.  ‘Associates 
of the Engineering Council’ are recognised as 
supporters of the organisation, who provide 
valuable assistance and support to its work 
through their knowledge, expertise and 
personal networks.  

After accepting invitations from Professor 
Kel Fidler, Chairman of the Engineering Council 
Board, the first 22 Associates have been 
appointed this month.  Professor Fidler says 
“We are delighted to welcome such an eminent 
group as our initial Associates of the 
Engineering Council, and look forward to further 
building our relationships with them.  We are 
sure that the Engineering Council and its many 
stakeholders will benefit hugely from the wider 
range of advice and assistance this scheme will 
provide in future, as will those taking part.” 

Keith Marshall OBE, Chief Executive of 
SummitSkills, is one of the first 22 Associates of 
the Engineering Council and describes the 
concept as both innovative and fascinating. He 
says, “I look forward to the opportunity to work 
further with, and contribute to, the Engineering 
Council.” 

About the Engineering Council  

The Engineering Council holds the national 
registers of Chartered Engineers (CEng), 
Incorporated Engineers (IEng), Engineering 
Technicians (EngTech) and Information and 
Communication Technology Technicians 
(ICTTech).  It also sets and maintains the 
internationally recognised standards of 
competence and ethics that govern the award 
and retention of these titles.  By this means it is 
able to ensure that employers, government and 
wider society – both at home and overseas – can 
have confidence in the skills and commitment of 
registrants.  

To apply for the CEng, IEng, EngTech or 
ICTTech titles an individual must be a member 
of one of the 36 engineering institutions and 
societies currently licensed by the Engineering 
Council to assess candidates.  Applicants must 
demonstrate that they possess a range of 
technical and personal competences and are 
also committed to keeping these up-to-date, 
and to behaving in a professionally and socially 
responsible manner.  For more information visit: 
www.engc.org.uk 

CURIOSITY CORNER 
What do you make of the complex piece of kit 

shown in the photograph below ? 
Your thoughts and photographs for possible 

inclusion are always welcome. 

ENG. COUNCIL      IRSE EXAM 

IRSE Professional Exam - Module 1 Format 
Changes October 2010 
 
The IRSE Professional Development and Examination Committees, under 
guidance of Council, regularly review the syllabus, format and results 
obtained in modules of the IRSE's membership examinations. 

As part of this process, it has been decided to make a change to the 
format of Module 1 of the IRSE (Safety of Railway Signalling and 
Communications) COMMENCING THIS YEAR (2010). 

The old format was a one hour paper requiring two questions to be 
answered from a selection of eight (nominally allowing thirty minutes to 
answer each question). 

The new format will remain a one hour paper, but will require three 
questions to be answered from a selection of ten (nominally allowing twenty 
minutes to answer each question). 

The objective of the change is threefold: 

 To encourage answers to demonstrate a broader knowledge of the 
topics covered; 

 To ensure that candidates are not being asked to tackle topics more 
deeply than can reasonably be expected from a typical competent 
signalling or telecommunications engineer; 

 To ease the difficulties that some candidates experience over exam 
technique where only two questions are answered. 

The overall style of questions, along with the syllabus covered, will remain 
unchanged. 

Dr Daniel Woodland, IRSE Examination Committee 

Craig King, IRSE Professional Development Committee 
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 FEEDBACK 

RE: End of mechanical Interlocking in the USA 

Apologies to Bruce MacDougall for identifying him as the original 
author of the feedback item regarding the removal of the last set of 
mechanical points at Ridgely Tower in Springfield, Illinois.  The correct 
original author was in fact Jay Underwood and Bruce made me aware 
to see if it was of any interest.   

I would like to thank both individuals for making me aware of this 
interesting item and apologise once again for any upset or concern 
caused. 

The Editor 

Dear Editors, 
25 Years of Solid State Interlocking 

In relation to the correspondence from Harry Archibald, 
does that mean I have the ‘honour’ of signing in the first 
(stand alone) production SSI at Dingwall?  I remember it 
well.  I was the Acting Works Engineer (MS1) at the time 
and the only S&T management representative from the 
Scottish Region at the commissioning.  Les Wilson was 
there representing the Operating Department 
(Remember them!).  

There was an issue with the screen display prior to 
signing in.  With only two MPMs on line the RETB 
worked normally, however when the third MPM was put 
on line the screen display changed which caused me 
some concern and I was reluctant to sign it into use.  I 
had a discussion with Cliff Latarche who assured me that 
this was akin to a right side protected indication failure 
on an NX panel.  With this reassurance from the ‘expert’ 
I signed the Dingwall to Kyle of Lochalsh RETB system 
into use.  Les Wilson countersigned my entry in the train 
register book.  

After all these years it’s still a pretty good system 
and certainly worth while celebrating its success.  ‘Hats 
Off’ to British Railways and the R&D teams.  I still have 
my T Shirt…and it still fits…I think! 

Douglas Kirk  

25 Years of Solid State Interlocking 

Further to the correspondence from Douglas Kirk, I can confirm that he is 
absolutely right!  The first ever SSI in the world was Dingwall.  It was home 
knitted by Derby Research and served us well for many years. 

I used to annoy the Director S&T - Bill Whitehouse - by telling him that 
Dingwall, not Leamington, was the first SSI.  He did not like that and tried 
to rubbish my claim by saying that Dingwall was only half a job as it did not 
control lineside equipment.  True, but I would counter that by telling him 
that the first production SSI was commissioned in Scotland - Inverness. 

Did you see the article in this month's Modern Railways on the 
refurbishment of the RETB in Scotland?  I have written to the Editor 
explaining the reasons for the "tweaking" of the system to make it work 
reliably.  I wonder if it will be published? 

Robin Nelson 

RECRUITMENT     
To advertise call Jo: +44(0)20 7657 1831   
e-mail: Josephine.Brooks@tenalps.com 

Maintenance Assurance Engineers
tfl.gov.uk/jobs
TRACK MAINTENANCE ASSURANCE 
ENGINEER Ref: TfL11632
Circa £45,000 - £55,000 + excellent benefits

LEAD SIGNALS MAINTENANCE 
ASSURANCE ENGINEER Ref: TfL10785
Circa £65,000 - £75,000 + excellent benefits 
A rich heritage. A strong commercial focus. An iconic brand. 
They all add up to make Transport for London a unique public 
service – and a great place to develop your career. Together, 
we keep London moving.

If you’ve got an Engineering degree or equivalent and wide-
ranging track or signals experience, you’ll thrive on the 
challenge of leading the maintenance assurance of a rail 
network almost 250 miles long. In a city that’s always moving, 
we’ll look to you to ensure that the Tube is able to support 
the millions of people who rely on it daily. Their safety will be 
paramount, as you provide assurance that maintenance works 
on the Underground are carried out to the highest standards.

As London’s population grows, so does the need for a 
network that can cope with the demand. With public 
transport set to become the sole way to travel within 
the Capital, the challenge for our Maintenance Team is to 
maintain a unique Tube network. Joining our Engineering 
Assurance Team, you will need experience of track or 
signalling operations, maintenance, assurance and the
entire lifecycle of track or signals engineering.

An excellent rewards package reflects our determination 
to attract outstanding candidates. To explore more 
opportunities within Maintenance Engineering or apply,
visit tfl.gov.uk/jobs

Closing date: Wednesday 13th October 2010.

These vacancies have been approved by senior management 
and play an important role in supporting the Mayor’s 
Transport Strategy. We aspire to be as diverse as the
city we serve, we welcome applications from all sections
of the community.

Transport for London

Follow TfL Jobs:
also on iPhone app and iGoogle widget
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FEEDBACK 

Dear Editors,      News View 159 

I write in response to the editorial in the September 2010 issue.   
I wholeheartedly agree with the sentiments of your piece.  It very 
accurately described the situation that many of us find ourselves in. 

Having just turned forty, when I started my career some 18 years ago, 
someone of my current age was considered to be an experience engineer 
and someone that younger trainees, technicians and engineers looked to 
for support and advice.  However, I am still the youngster of the pack 
there seem to be very few younger technicians following in our footsteps 
– what happens to the signal engineering capability of the UK when we all 
decide we’ve had enough and either retire or leave for pastures new 
where are skills are wanted and more importantly, appreciated? 

As a tester I find that we are consistently expected to retrieve slipping 
project programmes, produce miracles and commission safely and on-
time and we are also the engineers that take the brunt of an unhappy 
client, if for once, we’ve failed to rescue the project!  I know of very few 
testers who aspire to being a Tester In Charge – what a change in just a 
few years – it used to be seen as a job of prestige.  There is seemingly a 
frightening lack of experience and knowledge in our industry – particularly 
in positions that hold sway and influence and one experiences many 
occasions when estimates, actions, decisions or advice are questioned 
and one is left with the impression that we are seen as obstructive and 
difficult rather than being custodians adherence to standards and 
procedures. 

Many of the lessons learnt at Clapham Junction seem to have been 
forgotten and the feeling around the industry colleagues that I speak to is 
that it is only a matter of time before we end up with a similar incident – 
we are all hoping and striving to make sure that it is not us as individuals 
who will be responsible and/or in the dock but it seems almost inevitable 
that a major incident will be the only way that the current malaise against 
due process can be removed from our industry. 

David J Fry 

News View 159 

As the partner of a signalling & testing engineer, I read with great 
interest your editorial (News View 159).  You ask who would be an S&T 
engineer in the UK?  My question to you: who would choose to live with 
one? 

Standard perception of family life is impossible.  Assuming your loved 
one has managed a rare “visit home” the level of stress they are under 
permeates through the entire family.  Constant frustration at being asked 
to deliver the impossible, within unrealistic timescales and “finger in the 
air” budgets results in poor quality home life; a place which should be 
their haven.  Unfortunately as further technological developments 
advance this ‘haven’ is intruded into with increasing frequency during 
“down time”. 

I can’t begin to imagine how aggrieved I would feel if a third party, 
either unqualified or less so, were to question my professional decisions, 
based on industry standards, established procedures, health & safety and 
personal experience of many years.  However I do not need to imagine 
the impact on the morale of the professional enduring this repeated 
questioning; I often have to pick up the pieces, stick them back together 
and send him “back to the front line”. 

At my first “social” event with my partner I was repeatedly told I had 
“what it takes to be a railway wife”.  I fear that the pressure being placed 
on S&T engineers will lead to rather more railway widows. 

Jill Riding 

Who was having a bad day? - Editorial 
comment. 

I picked up and put down this month’s IRSE NEWS as 
usual and I must admit that nothing seemed to strike me 
as unusual.  That was until a concerned IRSE member, 
knowing me for my pro–IRSE stance, asked me if I had 
read the editorial at the front of the magazine. 

I responded that I had read it but had not really 
noticed anything untoward and agreed to read the 
article again. 

On reading the article for a second time I was 
astounded by what I was reading.  

The article, which readers could reasonably assume 
bears the approval of the IRSE Council, comes across to 
me as a shockingly rear guard, cynical, negative, and 
dismissive view of the UK rail industry. 

It is true that times are hard and many people are 
worried for their jobs and future security.  

Despite the difficult economic situation, many 
companies are still investing in training and developing 
bright young engineers.  Three of my own team have 
recently graduated from part time degree courses, 
funded by Invensys, with first class honours!  This is 
excellent for them, excellent for Invensys, and excellent 
for the industry - UK or overseas. 

What the IRSE should be saying to its members is 
that despite all of the difficulties that face the UK and 
the world economy, there is ONE engineering Institution 
that is there to specifically represent them!  An 
Institution that can offer young aspiring engineers the 
technical and professional development opportunities 
that will enable these individuals to become the 
'excellent engineers' to which the article refers.  

They should also be promoting membership of the 
Institution as a primary route by which established 
engineers can keep themselves on the top of their game 
and thereby remaining attractive to their current and 
future employers. 

I worry that if the article were to be read by some of 
the influential 'non-believers' out there it might reinforce 
the stereo type held by them of the IRSE as a backwards 
looking legacy Institution. 

I appreciate that the editorial article is there to 
provoke comment but this one is really playing with fire!  

Going back to where I started - it was a concerned 
IRSE member that rang me and asked what was going 
on at the IRSE.  What might a CEO or MD who pays 
hundreds of professional fees to the IRSE think?  Finally, 
what can the editorial team say about how the Institution 
is going to support its membership through the global 
economic and technical challenges that are to come? 

I look forward to hearing from you. 
Tony Kornas 

 
IRSE NEWS seeks to present the views of the 
Membership and the content does not necessarily 
reflect the views of the IRSE Council - ed 
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Longest Serving S&T Engineer 

The weekend of the 7/8 August 
2010 was the 50th anniversary of the 
reopening of the preserved Bluebell 
Railway in the UK, which means that 
Mr Charles Hudson MBE has been 
the de facto head of their S&T for 
50 years.  This would make him the 
longest serving Chief S&T engineer 
for one Railway Company since  
Mr Trevithick started playing 
around.  Please would anyone care 
to offer an alternative and not 
necessarily heritage? 

John Tilly 

25 Years of Solid State Interlocking 

To my shame I have only just read the piece in IRSE NEWS 158, and would like to make 
a minor (but important!) contribution to your get–together at Leamington.  This is just a 
wee reminder that the first fully operational SSI was not Leamington, but Dingwall, as 
the “heart” of the first RETB system for the Far North/Kyle Lines, as I am sure that many 
of the attendees will confirm/recall. Leamington was still operating in what we would 
now call “shadow mode” at that point (October 1984).   

To publicise the point, the Scotrail/Scottish Region S&T Works team for the BR 
Quality Fair at the NEC in March 1991 had a batch made of special “SQT” t–shirts with 
“Scotrail/SSI Tour” venues (i.e. installations in Scotland to date!) on the back, headed by 
“Dingwall (World Premier)”.  I still have mine, although even the XXL size is now a little 
tight.  There were also publicity photographs of me presenting the second Bob Reid 
with one of the shirts – I wonder what he did with his?!  I attach a photo of our team at 
the event, unfortunately only showing the front of the shirts. 

Please pass on my own – and many, many, others’ - thanks and congratulations to all 
those at the “do” who were involved with development and implementation – even in 
England and other foreign lands! 

Harry Archibald 

BS376 Part 1 

I am running a working group charged 
with up-dating this document last up-
dated in 1951 and it would be helpful if 
we could ask in the IRSE NEWS if the 
membership have any thoughts as to new 
items that should be added. 

There is a view that the document 
should be kept live and cross referenced 
to the various Network Rail and LUL 
publications so that the information is 
available on a wide basis and as a British 
Standard outside this country. 

I read John Alexander's article with 
interest and is it now not a good time to 
publicise the pr EN 50517 the ETCS 
driver's DMI which sadly takes over from 
the semaphores shown in John's article? 

It may even be a case of have we 
remembered the driver?  Please email at 
r.a.stokes@ntlworld.com regarding any 
potential assistance regarding this matter. 

Richard Stokes 

MEMBERSHIP MATTERS 
(see also outside back cover) 

RESIGNATIONS 
Barker A D 
Bletcher M I 
Buckley R W 
Chambers S 
Ciniero M 
Cooper P M 
Jenkins J R 
Loughton B R 
Lynch T A 
Mortenson D 
Notley R A 
Perry A 
Potts D R 
Pryor D J 
Raven C W 
Rees T M 
Roberts C 
Romano A 
Tanttu M T 
Van de Water F W  
Wilkinson D M 
Williams K J 
Withey S J 
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MEMBERSHIP  MATTERS 
ELECTIONS 
We extend a warm welcome to the following newly-elected members: 

Companion 
Comte P  GE Trans Systems Global  France 
Haythornthwaite R RH Management  
Leger M Balfour Beatty  

Member 
Allen G Parsons Brinckerhoff   
Bevan A D UNION RAIL UAE 
Caraviello A SYMACONTECH  Italy  
Dhar A Metro Rail Corporation India  
Horton D J Siemens  
Perks S J Metro Trains Australia  
Richardson  Neil Network Rail  

Associate Member 
Brouder M Contractor  
Garg N Ansaldo STS Australia  
Harvey  C Systra Parsons UAE 
Ivanut D Ansaldo STS Australia  
Miller J R Network Rail (CTRL)  
Seegers A Movares Nederland  Netherlands  
Toms M Network Rail  
Van Amstel E A E Movares Nederland  Netherlands  
Winfield I A Network Rail  
Yemanova E Ansaldo STS Australia  

Accredited Technician 
Ahmed I Telent  
Crossley R Invensys Rail   
Gadepalli R K Atkins Rail  
Pearce J Telent  
Phillips I On the Up Track Services   
Reilly A Atkins Rail  
Sultan A T London Underground  
Webb M Network Rail   

 Associate  
Armstrong B R Railcorp  Australia  
Bansal A Invensys Rail Australia  
Beecham M Matchtech Group   
Bettles P J Serco Docklands  
Birnie G United Group Infrastructure  Australia  
Cui Z Ansaldo STS Australia  
D'Cruz M PTA of Western Australia  Australia  
Elway S J Self Employed  
Green S Ansaldo STS    Australia  
Ha P Ansaldo STS Australia  
Kang M London Underground   
McLachlan A P Intersig   Australia  
Naskar C System Infra Projects    
Nziengui J‑A SETRAG Gabon  
Saunders D SIMS   
Sidor C J Railcorp Australia  
Thomas K Ansaldo STS   Australia  
Varma S United Group  Australia  
Vempa S Ansaldo STS   Australia  
Weightman A Network Rail  
Wright R Wrightlines   
Zilberstein M D Symacontech  Italy  

Student 
Balavinodan P Ansaldo STS   Australia  
Banerjee D Larsen & Toubro  India  
Bassi B Thales Rail Signalling Solutions  
Brown S Network Rail S&T Maintenance  
Flaherty R Invensys Rail  
Henderson  C Invensys Rail   
Middleton J Invensys Rail   
Neary K Network Rail Infrastructure   
Theo J Transport Construction Auth. Australia  
Wilkinson A Network Rail  
Wong D UGL Infrastructure Australia  

TRANSFERS 

Member to Fellow  
Dam R L Eldyne Group India  
Shaw J S Ansaldo STS Italy  
Wong W M MTR Corporation  Hong Kong 
Woodland D N London Underground  

Associate to Fellow  
Williams A C Parsons Brinckerhoff 

Associate Member  to Member  
Brackley G J Rail Tech Group  
Chaplin A J Network Rail  
Guruji M United Group Infrastructure  Australia  
Ng C W SYSTRA (Dubai) UAE 
Nichols N J John Holland Rail Australia  
Sengupta M London Underground  
Stubbs A G Network Rail  
Topham G H Abbot Risk Consulting (ARC)   

Associate to Member  
Cromwell M A Network Rail Signalling Design Group 

Student to Member 
Heeley D J Network Rail Infrastructure   
Witton A Network Rail  

Associate to Associate Member 
Coomer S D R London Underground  

Student to Associate Member 
Tan J Y L Ansaldo STS    Australia  

RE-INSTATEMENTS 
Ball C 
Slater J 
Harvie M K 
Chitra J 

DEATHS 
It is with great regret that we have to announce the death of the 
following member: 

Steiner M U   Member 

Subramanyam K 
Kumar R 
Bhaskaran G 
Sesham P 

Current Membership Total is 4644 


