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NEWS VIEW 152  (continued) 

In a recent example, following a failure in one single 
signalling module in a large terminus station in Europe, the 
maintenance person in charge, sitting five metres away, took 
one and half hours to find and repair the fault itself.  The direct 
consequence for the clients (i.e. the passengers) was 4500 
minutes lost.  At up to several hundreds Euros per minute of 
operation lost, this means over €1m.  Has such a situation 
occurred because of people not having been trained adequately 
and not being experienced enough? 

In fact the importance of human beings has grown.  People 
have to be involved now at least as much as before.  And this 
means really some kind of a cultural revolution in the rail 
profession.  Putting one’s role and job in question, training and 
re-training after a period of some years only are becoming the 
normal way of life for the signalling people. 

How to keep his role to the human being? 
So, people still have key roles, in many areas of the rail business. 

When dealing with railway training today, is not the general 
approach made the wrong way round?  In fact, training generally 
starts with “how it works” rather than focusing on “why do we 
need signalling?” 

So, for building tomorrow’s railway the profession must think 
“people”.  This means firstly to think “training”.  Then okay, to 
train the young people who are going to be our future, but “how 
to train them?”  And train them to what?  Should we not train 
new comers to the profession more to the fundamental needs of 
railway operation and railway signalling?  Should we not also 
train people to be able to adapt themselves easily and quickly to 
new, unexpected situations?  Should we not forget that the first 
thing is probably to “touch”; and actually to work and to operate 
signalling?  

Railway signalling training should as well take the opportunity 
to pass sharp messages such as: “railway signalling is a 
profession, not only a job”; or: “to work in rail safety, it is 
compulsory to know –first hand- how railway signalling works and 
why”.  

Railway signalling is maybe, also, a way of thinking.  That is 
why people are so important in this area.  So, in short, “Do not 
forget the people”. 

Jacques Poré,  
Alstom Transport   
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Occasionally we can hear such questions: “Haven’t we forgotten the signalman?” or: 
“Haven’t we forgotten the driver?” or: “Haven’t we forgotten the maintainer?” etc.  In 
short, haven’t we forgotten the people? 

Railway signalling IS people 
Railway signalling is not “plug and play”.  Railway signalling is a system.  It is an inter-
connected system that has interfaces all over the place.  The rail transport business 
involves infrastructure, track works, electrification, rolling stock, telecommunications, etc.  
All areas that need people; and specialised people (“experts”) who are of paramount 
importance from their design to the commissioning and the operation, and all along 
the life of the system for 30 to 40 years or more. 

As far as rail safety is concerned, it comes from a variety of elements put together.  
Rail safety involves three kinds of items: signalling products of course, but also specific 
operational rules and, last but not least, people, who are trained and who precisely 
respect the rules.  Railway people bring indeed a key contribution to rail operation and 
to rail safety. 

Technology changes mean a cultural revolution 
For the railway signalling profession, technology changes seem often not to be 
efficient; at least not at they should be.  It seems rather than, the more modern the 
equipment is, the worse its reliability seems to be.  

Continued opposite 

RECRUITMENT  or  DISPLAY 
To advertise call Robin:  +44(0)20 7657 1831    e-mail: robin.fox@tenalps.com 
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VOIP TECHNOLOGY 

INTRODUCTION 
The Severn Valley Railway (SVR) is a full-
size standard-gauge railway line running 
regular steam-hauled passenger trains for 
the benefit of visitors and enthusiasts alike 
between Kidderminster in Worcestershire 
and Bridgnorth in Shropshire, a distance 
of 16 miles. 

The SVR is quite a large organisation, 
and has grown in an unplanned way over 
the years.  Started more or less as a hobby 
for a group of enthusiasts, part of that has 
been provision of its own telephone 
system.  For a long time this was provided 
at essentially zero cost, using donated 
equipment and volunteer labour.  
However, as a substantial business with a 
complex structure, it has become 
desirable to do something different. 

BACKGROUND 
In the beginning 

When we were young and the SVR was 
started, a telephone system was created 
using parts that were donated, and as the 
Railway grew, so this system grew too.  An 
electro-mechanical (Strowger) exchange 
was fitted at Bridgnorth, to allow calls 
between phones around the site. As the 
Railway extended its operation to 
Hampton Loade, an omnibus circuit was 
provided to allow communication 
between the sites.  The early line plant 
was somewhat Heath Robinson, and was 
in places, lengths of cable attached to the 
fences.   

Unfortunately the cows had a tendency 
to eat the cables, so the lines were 
transferred to proper telegraph poles as 
soon as possible.  Steve made a home-
made telephone exchange in his 
bedroom, much to his mother’s 
bemusement, and this was fitted in the 
locking room under Hampton Loade 
Signal Box.  It had six extensions, plus a 
tie-line facility to Bridgnorth, so that 
dialled calls were possible between 

Bridgnorth and Hampton Loade.  Another 
Strowger exchange was acquired from BR 
at Chester, coincidentally of the same 
design as the one already at Bridgnorth, 
and this was installed at Bewdley, in the 
derelict Ladies Powder Room, as was.  
Again this allowed calls around Bewdley 
site only.  At this point, it was necessary 
to consider how to communicate 
between the North and South ends of the 
line.  A “1 plus 4” carrier system was used 
by BR along the North Wales coast, and 
some of this was bought as scrap off BR 
and set up to provide up to four 
simultaneous conversations over one pair 
of wires.  Dialling signals were handled by 
using “1VF” in-band signalling, with relay 
sets bought surplus from BR at York. 

A great deal of fun was had getting all 
this set up and working, and overcoming 
the various shortcomings.  For the 
Railway as it was in those early days, it 
provided a nearly adequate service, 
though frustrating at times for the users. 

Analogue Updates 

In the 1980s there was a realisation that 
we had to try and improve the system.  
Apart from the difficulties for the users, 
there was also a lot of our time being 
spent in maintaining the system.  So, we 
were expending a lot of effort to provide 
a mediocre facility that was not universally 
appreciated by the Railway.  The 
introduction of electronics into the system 
allowed us to make the following 
improvements. 

 A micro-processor controlled relay set 
was designed to replace the 
mechanical relay sets that handled the 
“1VF” signalling on the carrier.  This 
dramatically reduced the number of 
“wrong numbers” and misdirected 
calls; 

 A Small Electronic (SE) analogue 
exchange was designed and installed 
at the smaller sites – Arley, Highley 
and Hampton Loade.  The latter finally 
replaced Steve’s home-made 

SVR Telephone System goes Digital 
By Steve Bradbury and Chris Wright 
This technical paper was presented at the Minor Railways Section Seminar  
at Kidderminster Railway Museum, United Kingdom on Saturday 7 November 2009 

1. Micro-processor "Relay Set" out of use at Bewdley 
 
 
 

2. Home-made Small Electronic (SE) Exchange (Arley) 
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mechanical exchange that had worked for so many years.  
Later, another was installed to provide more extensions at 
Kidderminster. 

 Continual problems with audio quality over the Railway’s 
cables prompted a design for sending calls via the Public 
Switched Telephone Network (PSTN).  Liberalisation of the 
telephone network allowed this to be an option.  An 
electronic interface card (Virtual Private Network [VPN] card) 
was designed by SVR volunteers and handled the necessary 
telephone number translations.  Although this resulted in 
local call charges for internal calls, the improved quality was 
justified. 

THE NEED FOR CHANGE 
Scope of the System 

Up to this point, the “Internal” had always been entirely 
separate from the public-facing telephone systems.  Its main 
uses were operational and for volunteer social calls.  Calls from 
the public telephone network were/are handled by either Direct 
Exchange Lines (DELs) or by stand-alone Private Automatic 
Branch Exchange (PABX) systems, like the Norstar systems at 
Bridgnorth and Bewdley. 

Two Independent Systems Pre-VoIP 

From the customer’s point of view, these meant that they 
might, for example, call Bewdley, but want to speak to someone 
at another site.  They would then have to be told to dial a 
different number for whomever they were wanted to talk to.  
The provision of “one number” for the Railway was considered a 
desirable feature of whatever future telephony system the 
Railway ended up with. 

Engine House, Highley 

A new development was being planned at Highley, this being 
the “Engine House” museum and interpretation centre.  
Previously, Highley had only a modest telephony requirement, 
and this had been met by one of our small analogue electronic 
exchanges.  It was not possible to consider expanding that, so 
some new provision was inevitable at Highley. 

Maintenance Liability 

Changes in the circumstances of some of the volunteers, like 
marriages and conflicting interests, have lead to a reduction in 
the amount of time that can be devoted to keeping a telephone 
system operational. 

Electro-mechanical 
exchanges, especially when they 
get old, require regular 
maintenance to keep them 
working well.  In addition, a lot 
of the “custom” electronics 
made by SVR volunteers over the 
years can only be repaired by a 
couple of people who have 
necessary expertise.  It was considered that any investment in 
infrastructure made by the Railway should be able to be 
maintained using skills available from other sources. 

OPTIONS CONSIDERED 
Commercially Available Systems 

One avenue considered was to have a modern commercial system 
installed and maintained, to provide for all the Railway’s normal 
business uses, including those previously handled by the 
“Internal” system.  Some quotations were obtained, and these 
were considered. 

3b 
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3. (a + b)     Home-made Small 
Electronic (SE) Exchange (Arley) 
 

4. The Engine House (Highley) 
 

5. A.T.E 100 Line PAX (Bewdley) 
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VOIP TECHNOLOGY 
Off-the-shelf Conventional Systems 

Some consideration was given to buying some standard Private 
Branch Exchange (PBX) systems and working out how to connect 
them together to provide an equivalent “Internal” system. 

Create a VoIP Solution 

This option involved working out what elements would be 
needed to create a Voice over Internet Protocol (VoIP) system, 
then evaluating suitable devices and integrating them ourselves.  
After some consideration, this was the option chosen.  Having an 
organisation spread over several geographical sites, inter-
connection and integration between the separate PBXs was a 
pivotal point.  Given that the Railway had, or was about to get, 
broadband Internet at the four main sites, VoIP looked like the 
obvious technology to use. Given an Internet connection, VoIP 
allows inter-site calls without call charges, and also allows 
extensions to be located anywhere in the world (or at least at 
someone’s house off the Railway).  As for integrating a system 
ourselves, well, we have enquiring minds and enjoy the challenge 
of getting a system working ourselves. 

MAKING A PLAN 
Sites and Networks 

The Current Network 

The four main sites are Bridgnorth, Highley, Bewdley and Kidder-
minster, and these have been targeted for upgrading to VoIP.  
Each of these sites now has a broadband connection, this being 
used by both the IT data processing side as well as the telephony. 
These sites handle the vast majority of the Railway’s phone calls. 

The two other sites (Arley and Hampton Loade) generate less 
telephone traffic, and so have been left with their SE analogue 
exchanges for the time being.  Apart from the monthly cost of 
providing a broadband connection, when there is no additional IT 
justification, it is also problematic as to whether a broadband 
connection is available, the locations being quite rural.  The 
continuing cost of using PSTN local rate to make the inter-site 
calls is unlikely to get near that of providing a full-time Internet 
connection. 

Given the variety of locations having extensions, a decision 
was taken to retain a number of analogue telephones.  Doing so 
avoids trying to extend Ethernet connections to remote points, 
and the replacement of “heritage” telephones in Signal Boxes 
and other atmospheric locations.  This means a requirement for 
interface units to provide the necessary analogue connections.  
These interface units are known by various names, such as 
Internet Telephony Gateway (ITG) or Analogue Telephone 
Adapter (ATA), however, for our purposes we will say Analogue 
Gateway in this presentation.  Part of this also meant seeking 

support for pulse-dialling telephones, and this was a factor in the 
selection of the particular Analogue Gateways to use. 

For reliability, the decision was made to have a separate PBX 
at each of the four main sites.  In fact, it is perfectly possible to 
arrange a single PBX to handle all the Railway’s telephone calls, 
but that then becomes dependent upon the Internet connections 
between the sites.  In the event that one of the Internet connect-
ions fails, then all the telephones on that site would become non-
operational.  By having a separate PBX at each site, then the 
telephones will still work, even without the Internet connection. 

As a part of the reliability consideration, a backup facility for 
inter-site calls has been incorporated.  This involves the use of 
PSTN to make local calls between sites, just as was originally 
done before the VoIP was used.  This facility is also used to make 
the normal, low-traffic connections to Arley and Hampton Loade. 

The presence of this facility was a consideration in selecting 
the PBX.  The Brekeke PBX also integrates the necessary 
Standard Interface Protocol (SIP) server, with which all the VoIP 
devices at a site register. 

A significant effort was also required to upgrade various parts 
of the SVR’s Ethernet wiring to provide adequate connections to 
allow provision of the telephones.  This jointly benefited the IT 
network at the same time. 

Numbering Scheme 

Since the 1980s the Railway has had a Linked Numbering 
Scheme, each site having a unique first digit in its extension 
numbers.  All extension numbers are three digits, although there 
are "short codes" that are four digits long.  This was originally 
worked from the Strowger exchanges, over the years this has 
been maintained first with the analogue electronic exchanges, 
and now with the VoIP system. 

Stage Work 

Step 0 – The SVR Network Pre-VPN 

Because of limits both financial and of our time resources, it was 
not possible to change the whole system in one fell swoop.  
Since the Railway's network was composed of a mixture of 
different technologies, it has been quite entertaining keeping 
everything working in a "joined up" way.  The two main 
exchanges have been Strowger, with the other sites served by 
our home-made SE electronic analogue exchanges. 

Step 1 – The VPN System 
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We have had to arrange hardware and software interfaces to 
keep everything going as the system has evolved.  The major 
challenge has been the Strowger!  The Strowger is purely loop-
disconnect signalling, and absorbs the first dialled digit, so this 
has to be regenerated to give the full three digit extension 
number.  Luckily, we had devised the (again home-made) "VPN" 
units to allow the Strowger exchanges to inter-communicate 
over the PSTN, and these were able to handle the interfacing to 
the VoIP system. 

On the VoIP side, the software PBX we have used has 
extensive Advanced Route Selection (ARS) facilities, that we 
have been able to use to handle the inter-site traffic. 

Planning and testing these arrangements at each point in the 
process was a key process.  At every stage, we kept the old 
arrangements in place, so that we could quickly revert back if 
unexpected problems cropped up.  Once we had confidence at 
that point, then the next step could be started. 

System Components 

The three elements that were identified as being necessary and 
to integrate correctly were: Analogue Gateways; IP Phones; and 
a suitable PBX.   

Initially, we used some Analogue Gateways that worked with 
the H.323 signalling protocol, for our early use of VoIP.  
However, at the point where we were selecting the PBX to use, 
it was becoming obvious that the SIP protocol was becoming the 
standard.  The Railway also wanted support for loop disconnect 
extensions, and that factor alone severely restricted the choice 
of gateways.   After some trawling through the different 
products on the market, we tried gateways manufactured by 
Patton, and with some good Technical Support from the 
suppliers, these met all our requirements.  The units did not, 
initially, work correctly with UK phone lines, in that they did not 
detect the "Network Initiated Clearing" signal, which is a battery 
disconnect signal of around 100mS.  After some consultation 
with the supplier, we got a firmware upgrade and support from 
Patton in Switzerland.  Although the gateways are not the 
cheapest, we felt that the quality of the units and of the support 
made them worthwhile. 

Our first selection for IP Phones was a rather inexpensive 
model, which seemed at first to be adequate.  However, after 
the first ones were brought into use, we had complaints of poor 
audio quality.  This caused us some head scratching for a while, 
but it was eventually localised to the IP phones.  Substituting a 
more expensive model seems to have ameliorated the problem.  
In respect of the PBX to use, we decided quite early that a PC 
based software PBX was the way that offered considerable 
flexibility, and the ability to configure to cater for the Railway's 
unusual needs.  Initially, we looked at the well known "Asterix" 
program.  This is an extremely flexible system, and is 
furthermore available under the "GNU General Public 
Licence" (GPL) so can be downloaded free.  However, being at 
that time Linux™ based, we sought for a Windows™ based 
version that, having a graphic interface, would be more familiar 
to us.  In the event we have selected "Brekeke PBX" by US 
company Brekeke, as offering the flexibility, whilst retaining a 
fairly user-friendly interface. 

To ensure that there is always enough bandwidth for the calls 
on the network, the IT and the telephony networks are isolated 
at each site.  Two network switches are used, one for general 
data (computers) and the other for telephony, these then feed to 
separate ports on the router.  By the use of different colour 
patch cords, care is taken to ensure that the outlets get 
connected to the right switch according to use.  This ensures 
that someone downloading some large file on a computer does 
not cause problems with packet loss or delay, which would 
audibly result in "stutter". 

Inter-site bandwidth over the VPN is also at a premium, and 
steps were taken to ensure that this did not result in problems.  
The routers were upgraded to a type supporting "Quality of 
Service" (QoS) whereby certain packets can be flagged for 
priority.  This works by the router queuing packets until there is 
bandwidth available, the high priority packets getting 
preferential treatment - rather like first class passengers at 
airports!  By addressing the telephony devices on a separate 
subnet, the router can identify and prioritise them.   

The second feature was the use of the G.729 low bandwidth 
"Coder/Decoder" (CODEC) on the inter-site links.  Because 
there is a licensing cost for G.729 on the Brekeke PBX, we have 
only used that CODEC on the inter-site links.  Around the sites, 
where the network is running at LAN speeds, the uncompressed 
G.711 CODEC is used, the Brekeke PBX handling the 
transcoding.  The G.711 CODEC requires a bandwidth of 64k 
bits/sec, whereas the G.729 reduces this to about 16k bits/sec. 

PROGRESS SO FAR 
First Use of VoIP 

Step 2 – First Use of VoIP 

We became aware of Voice over Internet Protocol (VoIP) 
technology, which involves sending telephone calls as digital 
data over computer networks.  With the Severn Valley Railway 
(SVR) starting to use broadband Internet connections at both 
Bewdley and at Bridgnorth, it became a possibility to use VoIP to 
handle calls between these two sites. 

This had the potential advantage of making “Internal” calls 
between Bridgnorth and Bewdley once again free of cost to the 
Railway.   

After some investigation, two H.323 Analogue Gateways 
were purchased, and were installed one at each site.  The 
Analogue Gateway takes a number of analogue telephone 
connections (the common units have four ports) and converts the 
signals into a suitable digital format.  

In this first application, we used the two gateways to replace 
two of the PSTN lines for calls between Bewdley and Bridgnorth 
and vice-versa.  This worked in conjunction with the existing VPN 
cards, and was transparent, such that if it failed, we could plug 
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the patch cords back in and resume use of the Public Switched 
Telephone Network (PSTN) lines, as before.  This arrangement 
meant that the system was “low risk” in terms of being able to 
undo it if everything went pear-shaped.   

In the event this first project worked very well, and gave us 
confidence in considering further uses of VoIP technology. 

Thinking about the Future 

Even before the introduction of that VoIP experiment, we were 
already considering the need for some future new equipment.  
The Strowger exchanges were getting old and required more 
maintenance than we were able to give.  Kidderminster site was 
running out of available extensions, so the Small Electronic (SE) 
exchange there was in need of augmentation. 

In fact, a start had been made on designing a larger version of 
the SE exchange using slightly more up-to-date, but still 
analogue, technology.  However, with restricted time available, 
making another system that only we could maintain seemed not a 
good strategy. 

Once we had seen the VoIP system working between Bewdley 
and Bridgnorth, as above, it seemed logical to look more closely 
at this, and see if it might form the basis of a future system.  To 
this end, we got together some bits and pieces to try out a few 
ideas.  During this stage we learned quite a lot, and some of the 
equipment decisions talked about previously were shaped.  At 
this stage we were especially interested in products that had 
access to good Technical Support - this helped with our learning 
curve!   

Our first proposed scheme was to replace the SE exchange at 
Kidderminster.  This seemed like a fairly self-contained site, and 
expanding the number of local extensions would reduce the 
dependency on long extensions from Bewdley, which were a 
cause of poor transmission. 

Enter Highley 

Early in 2007 the Railway's project for the "Engine House" at 
Highley was being planned.  This was going to involve more 
extensions than the existing SE exchange could provide, and also 
it was envisaged that the site would require a PSTN phone 
system. 

Step 3 – Highley PBX 

Now, this project provided an impetus for us to move from 
the experimental stage into a roll out of some sort of VoIP 
exchange for the Engine House.  At this stage there were two 
options.  The "Internal" could have remained, as it historically had 
been, entirely separate from the PSTN-facing systems.  The 
Engine House would then have had two entirely independent 
phone systems, with two phones on each desk. 

However, if the step of combining the systems into one was 
taken, there would be benefits, both of cost and of convenience 
for users.  Furthermore, there was a budget!  With some funding 
available, the introduction of a new VoIP system could be 
accelerated from the speed anticipated previously.  Up to that 
point, the improvements to the "Internal" system were 
undertaken, more or less, from a Telecoms maintenance budget, 
so acquisition of equipment was gradual.   

There was a downside to this.  If the new VoIP switch was 
only for the "Internal" system, then some level of teething 
problems were more acceptable.  In a "customer-facing" role 
though, the system would have to perform to a reasonable 
standard from the start.  This meant less of a comfort zone for a 
brand new (to us) technology.  

A decision was made to go ahead with the "all-in-one" 
system, using a VoIP Private Brach Exchange (PBX), making 
Highley our pilot site.  To cover the risks associated with this, 
provision was made to fit an inexpensive, commercial analogue 
PBX, in the event of problems with the new system. 

Implementing Highley 

Planning the extensions required was associated with planning 
the outlets for the computers, since both telephones and 
computers would use the same Ethernet wiring.  The building 
was then wired with plenty of Ethernet outlets available.  Some 
provision was made for analogue extensions, using Analogue 
Gateways, similar units providing the PSTN connectivity.  
Included in the analogue extensions were the existing 12 
extensions on the station that had been accommodated by the 
SE exchange. 

All extensions would have access to the SVR's "Internal" 
system.  Selected extensions in the Engine House were also 
given PSTN access and an 
assigned extension number 
defined a group of extensions to 
handle incoming PSTN calls.  All 
extensions, including those in the 
station, were to have 999 access 
to the PSTN, or by the European 
standard Emergency number 
112. 

Because the phone system 
was to be critical for the Railway's 
business, steps were taken to 
ensure that the equipment used 
would have a high availability.  
This included the use of server-

6    Installation at Highley 

7    Flood Damage at Highley 

6 

7 
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grade hardware for the PBX computer, mounted in a rack, along 
with the network switches and the Analogue Gateways, all 
powered by a large Uninterruptible Power Supply (UPS). 

In the event, there was a little more time available than 
planned, owing to divine intervention, in the form of the floods 
that washed a large part of the Railway, in June 2007.  A large 
area at the South end of Highley was washed away, and this 
added some delay to the Engine House's timetable. 

When the Engine House opened the system generally 
worked as expected.  There were some teething troubles, but 
none were ever serious enough to cause a re-evaluation of the 
decisions taken.  One problem area was with audio quality, 
where there were complaints of difficulty in being understood.  
This was eventually traced to the Internet Protocol (IP)  phones, 
we had (as already indicated) used a rather inexpensive model of 
phone, and this proved a false economy.  Most of the IP phones 
have now been replaced with better (more expensive) units. 

Kidderminster 

Step 4 – Kidderminster Upgrade 

After Highley, our attention switched back to the original plan to 
replace the SE exchange at Kidderminster.  Once again, external 
events moved to encourage us along.  In this case the impetus 
came from the Railway's plan to do extensive work on the 
Worcester Road bridge, including lifting out the S & T cables for 
some weeks.  This would have isolated the telephones at 
Kidderminster from the rest of the Railway.  Whilst this might not 
have been catastrophic, with the loss of the train service to 
Kidderminster too, it was an incentive to get the VoIP system 
going.  Since this communicates with the rest of the Railway via 
the Internet, it remained unaffected during the bridge works. 

Bewdley 

The successful completion of Highley and Kidderminster 
encouraged us to move on to the remaining sites, Bridgnorth 
and Bewdley.  After some consideration upgrading Bewdley 
would provide the biggest benefit, because Bewdley is the main 
administrative centre of the Railway.  Bewdley exchange has 
historically been the busiest on the Railway, and had over 40 
extensions.  Replacing this exchange would be the largest step 
in the project. 

A large number of the extensions are in areas not easy to get 
Ethernet cabling to, and so a substantial proportion of the 
extensions would remain analogue, on their existing copper 
pairs.  In the main office area, on the other hand, a considerable 
upgrade to the Ethernet cabling was undertaken - this also 
providing benefit for the computer side of the network - so in 
those areas IP phones have been provided. 

The computer running the PBX software is co-sited in a 19" 
rack along with all the rest of the Railways servers, this providing  

Step 5 – Adding VoIP at Bridgnorth and Bewdley as “Tandem” Exchanges 

 Current Network with Bewdley PBX “On-Line” 

an air-conditioned environment 
with Uninterruptible Power 
Supply, together with a 
centralised distribution of the 
Ethernet cabling.  A 50-pair 
telephone cable was run from 
the server room to the main 
distribution cabinet, to allow the 
existing analogue extensions to 
be rerouted to the Analogue 
Gateways.  The gateways are 
also in the server room and are 
powered off the UPS to provide 
service in the event of a power 
cut.   

A limited number of PSTN 
lines were already provided to 
allow connection to the small 
exchanges at Hampton Loade 
and Arley, and also to allow a 
dial-in facility, primarily for use 
by volunteers.  Accordingly, it 
was possible to provide PSTN 
access to selected extensions in 
the office area. 

 

CONTINUING IN 
THE FUTURE 

Finishing Bewdley 

Initially, the VoIP system replaces the Strowger exchange, and 
functions solely as the "Internal", in parallel with the Norstar 
exchange handling the PSTN phones.  At some point in the 
future the PSTN lines will be swapped onto the VoIP, and the 
duplication of phones on each desk will be ended. 

8     Part of Bewdley Installation –   
Analogue Gateways and UPS 

9     Two Phones on Every Desk – But 
Not For Long! 

8 

9 
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VOIP TECHNOLOGY 
Bridgnorth 

The final phase of the plan involves the replacement of the last 
Strowger exchange at Bridgnorth.  This exchange currently has 
about 30 extensions and so is a little smaller than Bewdley.  A 
VoIP PBX is already running there, handling traffic from the rest of 
the VoIP on the Railway, and sending it into the Strowger 
exchange. 

The Final Plan 

CONCLUSION 
With the Railway's need for improved communication within the 
organisation and with its customers, various options existed to 
upgrade the existing systems.  The Railway has taken the 
decision to go with a fairly new technology - Voice over Internet 
Protocol. Primary concerns were the distributed nature of the 
Railway, with departments in different places, the ability to 
change to meet future needs, and reliability. 

Given the work done so far, and the progress made, we can say 
that the system looks set fair to deliver this at a reasonable cost.  
The main benefit comes as the PSTN and "Internal" systems con-
verge.  The ability to transfer customers calls to whoever will deal 
with it, regardless of where they are physically located, promises 
to increase the efficiency with which queries can be dealt with. 

As an example, a customer might wish to hire a train, go to 
the Engine House for a visit, and arrange catering for the trip.  
Currently, that involves three separate calls to different parts of 
the Railway, and the customer has little impression of the Railway 
as one coherent organisation. 

Much of the work done in improving the data networks on 
the Railway has had benefit for the IT side of the operation, 
offering the potential for similar integration of working from the 
booking and enquiries point of view. 

10     Bridgnorth Station 

10 

We must apologise to readers and to Ian Mitchell for printing only one of the two graphs that should have made up Fig 1 in this 
Paper included in Issue 151.  This omission rather defeated the purposes of the Figure which was supposed to allow comparisons 
between two driving styles.  The complete Figure is now shown below. 

DECEMBER TECHNICAL PAPER 

Figure 1: Typical speed/distance profiles for professional driving, and for energy efficient driving 

Professional driving at line speed - 718 kWh Energy efficient driving to avoid early arrival - 503 kWh  
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“I have been asked to give this paper on 
the early history of railway signalling 
mainly, I think, because I am considered to 
be one of the oldest surviving railway 
signal engineers.  I fear, however, that this 
qualification in my case hardly justifies the 
attempt.  I can, however, boast of over 60 
years of railway signalling experience in 
many parts of the world, so I can only 
hope that I will not bore you too much”. 

These were the opening words of 
William Deakin to the members of the 
Institution of Railway Signal Engineers at 
the general meeting held in London on  
13 March 1929.  Unusually for the IRSE, 
the topic was not engineering practice of 
the day or promising developments.  The 
President, Richard Berry, had taken the 
opportunity to present a paper on the 
pioneering days of railway signalling by a 
Member who had superb recall of a career 
that reached almost back to day one of 
the industry. 

In fact, it is appropriate that some 
extracts from Mr Deakin’s paper should 
appear around the 150th edition of IRSE 
NEWS as it is not unreasonable to take 
2009 as the 150th anniversary of our 
industry.  We know that fixed signals, 
rudimentary block working and point 
levers grouped in frames had been in 
existence since the 1840s.  However, 
Austin Chamber’s invention in 1859 of the 
interlocked lever frame for signal and 

point operation was the significant 
development that brought about the 
signalling system for railways. 

We do not know very much about 
William Deakin.  He was born in the 
Southwark area of London in 1848 and, in 
1865, joined the railway signal engineer-
ing company of John Stevens and Son.  
His father had been an employee of 
Stevens since 1844. 

Deakin, at a date not recorded, moved 
to McKenzie Holland of Worcester 
another well known signal engineering 
company of the time.  The register of IRSE 
members has Deakin listed as a Member 
between 1928 and 1936 at the address of 
11 Lansdowne Crescent in Worcester. 

His talk was general in nature 
comprising memories of his career with 
interesting comments on the profession of 
signal engineering.  By 1865, Stevens had 
been in business for half a century.  The 
founder, John Stevens had done well out 
of supplying the military with shovels and 
pick axe heads for the ongoing hostilities 
with France to counter the Emperor 
Napoleon’s expansionist ideas.  These 
lucrative times ceased abruptly with the 
Battle of Waterloo but Stevens was a true 
businessman who could seize any 
commercial opportunity.  Gas lighting was 
to be his next venture. 

William Murdoch’s experimentation 

with coal gas as a source of lighting when 
he was employed as Bolton and Watt’s 
engineer in Cornwall had led to the forma-
tion of gas, light and coke companies all 
over Britain.  Gas lighting of streets and 
the houses of the aristocracy became the 
rage and Stevens grabbed the opportunity. 

A few years later, railways were all the 
vogue and Stevens recognised a particular 
niche in the construction market, this 
being the manufacture of semaphore 
signals.  His premises in Southwark were 
named the Darlington Works this being, 
apparently, a bit of a PR stunt to give 
customer assurance of railway profession-
alism by association with the Stockton and 
Darlington Railway.  

The larger companies were equipping 
their lines with fixed signals.  A wooden 
post fitted with two semaphore arms was 
provided at each station.  One arm 
referred to down movements and the 
other to up movements.  Two levers, one 
for each arm, at the foot of the post were 
controlled by a “policeman” who had the 
responsibility of maintaining the arms in 
the danger position until a fixed period of 
time had elapsed after the departure of a 
train.  A bevelled gear linked to the 
operating lever rotated a lamp adjacent to 
the arm to give the night time indication 
of red for stop and white for proceed.   
It worked but a better method was 

William Henry Deakin 
A Railway Signal Engineer of the Victorian era 

By Robin Nelson 

1 2 

WILLIAM HENRY DEAKIN 
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WILLIAM HENRY DEAKIN 
devised by William Deakin’s father in 
1848.  By providing each semaphore arm 
with a spectacle plate with a section of 
red glass and a section of clear glass, only 
one non-rotating lamp with a lens for each 
direction of running was required for the 
two arms on a post.  Apart from the 
change to green for proceed; today’s 
semaphore arm scarcely differs from 
Deakin’s invention. 

In 1858, Deakin was responsible for 
another advance when he devised the 
“iron signal” this being the wrought iron 
mast on which the semaphore arm and 
lamp were mounted.  Timber posts had 
been the norm up till then. 

William Deakin could remember a 
conversation between his father and 
Colonel Yolland who was the Board of 
Trade Inspector of Railways.  Yolland for 
some time had been concerned with the 
fact that it was possible for the protecting 
signals on each line at a converging 
junction to be showing proceed at the 
same time.  The inefficient and potentially 
dangerous method of controlling train 
movements with signals that required 
someone to go to the signal post to 
operate the semaphore arm required 
resolution.  Yolland suggested that a 
means should be devised for the 
operation of junction signals to ensure 
that only one of the signals could be 
operated at any given time.  Centralised 
operation would also bring benefits in 
requiring less staff and eliminating the 
need to walk across the track.  Stevens 
produced the answer in 1859 with Deakin 
devising a frame where both signal and 
point operation for an area could be 

concentrated.  Levers were used for the 
points and stirrups for the signals.  A 
colleague, Austin Chambers produced a 
means of interlocking the levers and 
stirrups.  The world’s first interlocking had 
been put to practical use. 

Further innovations followed.  
Concentration of point operation had 
resulted in lengthy runs of tubular rodding 
with the consequent danger of point 
blade movement as the rod expanded or 
contracted.  In 1868, Stevens produced 
the two arm point compensator that, if 
placed at the mid point of a rodding run, 
would neutralise the effect of expansion 
and contraction.  Compensators working 
on this principle remain in use to this day. 

A further development, again credited 
to his father, and that can be found in use 
today, was the tappet lock in 1870.  
Chambers’s method of interlocking was 
cumbersome and not suited to the 
permutations of locking required with the 
ever increasing complexities of track and 
signal layout that were a consequence of 
the rapid expansion of the rail network.  
Steven’s tappet locking consisted of one 
or more notched swords attached to the 
levers and passing through iron troughs in 
which tappets that could engage with the 
notches were placed.  The tappets were 
coupled by drive rods in a pre-determined 
configuration and could either engage or 
disengage with the swords of one lever 

when another lever was operated.  In the 
engaged position, the lever was locked in 
position.  Interlocking design was the new 
profession requiring a great deal of skill 
and experience.  

Innovation was not confined to the 
Deakin family.  In 1866 another Steven’s 
employee, Joseph Hill, produced the 
facing point lock bar.  Long armed cranks 
fitted to the point blade as part of the 
drive rodding run for the points prevented 
movement of the points when a train was 
traversing the points.  Strangely enough, 
the company was not impressed and the 
idea passed to Livesy and Edwards who 
patented it in 1867.  The device was 
modified to become a continuous iron bar 
driven by the cranks running parallel and 
just below the rail surface.  

Facing points were rarely installed by 
the first railways, the management being 
nervous of the consequences of a moving 
train being derailed by points that were 
only partially opened.  Consequently, 
junction working was laborious with 
reversals being required to gain access to 
the branch line.  Saxby and Farmer, 
another of the Victorian signal engineering 
companies, invented the facing point lock 
plunger that ensured points would be 
held firmly in the closed position.  A 
separate lever in the signal box inserted or 
removed the plunger.  This device was 
patented in 1869. 

1 - Southwark works interior.  Taken in 1865. Note 27 lever locking frame and the "iron signal".   
Deakin senior is on the extreme right; the first seated figure on the right is Mr James Stevens, son of founder 
and now the manager.  Deakin junior is standing behind him. 

2 - The pioneer Stevens stirrup frame  

3 - Interior of an Indian SB possibly Ajmere  4 - Ajmere station in India 

3 4 
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Deakin was a good friend of W R Sykes 
whose contribution to signalling safety 
was immense.  His best known apparatus 
was the lock and block system that 
integrated the working of the lever frame 
with the working of the block instruments.  
Sykes lock and block was patented in 
1875.  At this stage in his lecture, William 
Deakin lamented the fact that the railways 
of Britain had persisted with the electric 
token system for single lines.  He advo-
cated the use of tokenless block with lever 
locks on the section signals and treadles 
adjacent to the home signals at each 
passing loop.  A following train could not 
be signalled until proof of arrival of the 
previous train had been achieved by 
means of treadle operation.  Such a 
method had been in use world wide for 
many years and, as he so cogently 
observed, freed the driver from having 
the responsibility of observing fixed 
signals and also having to ensure that he 
had the correct token in his possession.  
Reference was made to Edward Tyer who 
had invented the electric treadle as far 
back as 1851. 

He also drew his audience’s attention 
to the need for a means of providing 
safeguards for the driver.  Protecting 
against signalman error was only half the 
battle. Nothing new was being advocated 
as a “Scottish” railway had experimented 
with the idea in 1856.  How it was 
achieved was not revealed. 

By the 1870s, the primitive hand-
braking of trains was being replaced by 
the Westinghouse air brake and the 
vacuum brake.  Thoughts were being 
given to a track mounted arm that would 
engage, when the associated signal was at 
danger, with a corresponding arm on the 
loco.  Should the driver fail to stop his 
train at the signal, the interaction of the 
two arms would result in a full application 
of the train brakes.  Not a lot different 
from the method adopted by London’s 
underground railways at the beginning of 
the twentieth century and still in use 
today.  

Deakins then made an interesting 
observation on railway management 
policy when he first commenced his 
career.   The railway company had no  
in-house signal engineering department 
or even just one solitary specialist.  It was 
left to the civil engineering company who 

had the contract to build the line to 
appoint the signal engineering contractor.  
Interlocking frames, signals, rodding runs 
and point operating mechanisms were 
designed, manufactured and installed by 
the contractor.  The self same contractor 
could then look forward to being awarded 
the maintenance contract by the railway 
company. 

The London and North Western 
Railway was the first to recognise the 
limitations of not being an informed client 
and, in 1873, created the position of 
Signal and Interlocking Engineer.  
Unfortunately, we do not know the name 
of the person appointed to this post. 

Such was the success of William 
Deakin’s paper that Richard Berry’s 
successor William Wood asked him to 
continue with his reminiscences.  This he 
did a year later on 12 March 1930. 

Deakin again provided a paper filled 
with more fascinating insights of the 
industry in Victorian times.  On this 
occasion, he concentrated on his time in 
India where he arrived in 1883.  Although 
not specifically stated, it would seem that 
McKenzie Holland sent him there, on his 
own, to sell the idea of signalling systems 
to the railways of India.  The description of 
his sea journey is one that the present day 
devotees of cruise ships should read.  
Dinner was provided from the cargo of 
live animals that were slaughtered as the 
voyage progressed.  At eleven o’clock, 
the paraffin lamps were extinguished.  
Presumably the casino shut at the same 
time. 

Surprisingly, India’s first railways did 
not appear until the 1850s, the reason 
being difficulties in persuading British 
investors to commit their capital in this far 
away country about which they knew 
nothing.  However, a Government 
guarantee of 5% return changed their 
minds and within a few years, the towns 
and cities of the sub-continent were rail 
linked.  None of the lines had signalling 
systems. 

William Deakin started his sales 
campaign in Calcutta with the East Indian 
Railway.  He did not deal with underlings, 
going directly to the top man or agent as 
he was known.  British rule dominated 
with the agents being either high ranking 
military men or of noble lineage.  His sales 
techniques must have been effective for 

he rapidly acquired signalling contracts for 
McKenzie Holland back in Worcester.  
There was a hiatus with Sir Leslie Bradford 
of the East Indian who scorned the 
concept of signalling but, unfazed by this 
put down, Deakin made his own way to 
the town of Burdwan.  Surely Sir Leslie 
could be won over by a real life example 
of the application of the signal engineer-
ing product.  

Burdwan was described as a “fair 
sized” station with a shunting yard and a 
level crossing all of which took no less 
than sixty pointsmen to control traffic 
movements.  Derailments, unsurprisingly, 
were common place.  So, it was back to 
Sir Leslie with a scheme for two signal 
boxes with interlocked levers, a saving of 
fifty four staff and trains remaining on the 
tracks.  Sir Leslie declared his delight 
though no doubt the displaced pointsmen 
were underwhelmed with the idea. 

Colonel Stanton with the grand title of 
Director General of the State Railways was 
another early target and to Deakin’s 
astonishment it took only an hour to 
secure the signalling contract for Ajmere 
station.  There was no stopping WHD now 
and soon he was agreeing contracts with 
the Eastern Bengal Railway and the 
Bombay Baroda Railway.  

The subsequent discussion to both 
papers seemed to have gone on for some 
considerable time with the eminent S&T 
Engineers present holding forth with 
reminiscences of their early years in signal 
engineering. 

Little has ever been recorded of the 
early days of railway signal engineering 
and Mr Deakin’s contribution of 
developments in the industry in the 
middle years of the nineteenth century 
must be unique.  The Institution is 
approaching its centenary and that would 
be an appropriate time for the President 
to reprise Richard Berry’s idea by inviting 
some of our longest serving members to 
tell us of the early days of their careers.  In 
time to come, these recollections could be 
as fascinating to read as are William Henry 
Deakin’s recollections are today. 
 



 IRSE NEWS  |   ISSUE 152  |  JANUARY 2010  12 

INDUSTRY NEWS 

as well as holding a number of business, industry and policy 
discussions and activities at the House of Commons and in the 
devolved nations.   

Working in collaboration with partners and sponsors, we will 
seek maximum engineering awareness – and value for 
registrants - by delivering effective and exciting programmes, 
and we will aim to at least double the funding from registered 
engineers by persuading Government, business and other 
charities to work with us in our aims.  We will facilitate ever more 
far-reaching programmes whilst exploring also diversity issues.   

2010 AND BEYOND 

Our ambitions for The Big Bang are particularly high.  The 2010 
Fair will double in size, attracting over 13 000 visitors.  Taking 
place at Manchester Central on the 11-13 March, it will also 
once again feature the high profile National Science & 
Engineering Competition finals and awards ceremony.   With 
support from Government, the Northwest Regional Develop-
ment Agency, Lloyd’s Register Educational Trust, AstraZeneca, 
BAE Systems, Shell and Siemens, amongst others, The Fair will 
be a three day educational experience for children and young 
people aged 9 – 19, showcasing innovation and creativity in all 
its forms.  Setting a new benchmark for STEM engagement, our 
ultimate vision for The Big Bang is that every child in the UK 
should know someone involved with The Fair.  The Big Bang will 
also kick off National Science & Engineering Week (NSEW), 10 
days of exciting events and activities celebrating science and 
engineering across the UK.  Led by The British Science 
Association with support from EngineeringUK, NSEW engages 
and inspires children and adults alike to participate in science 
and engineering events and activities.  

WORKING IN PARTNERSHIP 

A large part of our work this year will be working with the 
Professional Engineering Institutions on projects like the The Big 
Bang and NSEW.   Our plans for ramping up the 
communications activities with the Institutions and others also 
progress apace.  We need to see more and better engineering 
coverage and are working at the highest levels to achieve it.  We 
met with the Director General of the BBC recently to discuss 
this, and will follow up with other key players too.   Our aim for 
the communications hub is to empower the engineering sector 
to speak with a unified voice, so ensuring the benefits of 
engineering and engineering careers are widely known across all 
age-groups.   

RESEARCH 

EngineeringUK will continue to publish research to support 
policy makers and the media, and to underpin our own activities.  
Key research resources include our annual statistical guide to 
the state of engineering in the UK, the Engineering UK Report.   

Time is right to Engineer the UK 

By Paul Jackson 
Chief Executive, EngineeringUK 

EngineeringUK is the new name for the Engineering and 
Technology Board.  The title clearly labels us as an essential body 
to promote the work of engineers, engineering and technology.  
It also reflects a real change of approach over the past year.   

Working with partners in the engineering Institutions, business 
and industry and the education sector, we have focused on 3 core 
work streams: the UK’s most important science and engineering 
event for young people, The Big Bang; a programme of school 
activity called “Tomorrow’s Engineers” and raising the profile of 
engineering and technology through the media and with policy 
makers. 

Why now?  There has never been a more important time for 
engineering.  A window of opportunity has opened with eight out 
of ten people now willing to recommend a career in engineering 
to family and friends.    

EngineeringUK is still an independent, not-for-profit organisa-
tion whose purpose is to promote the vital contribution that 
engineers, engineering and technology make to our society, and 
inspire people at all levels to pursue careers in engineering and 
technology. 

Communication is at the heart of what we do as we aim to tell 
young people and those who influence them of the value of eng-
ineering to society and the benefits of engineering careers.  Our 
approach is an engineering one, using research to identify the right 
audiences and how to reach them, and then evaluating success.   

YOUNG SCIENTISTS AND ENGINEERS 

The first core strand, The Big Bang: UK Young Scientists’ and 
Engineers’ Fair, has seen real success in 2009.  Bringing together 
the efforts of over 50 organisations and attracting 6500 visitors, 
The Fair achieved high profile media coverage on GMTV, the 
BBC’s Today Programme and, more significantly for our young 
target audience, online too.  It features the National Science & 
Engineering Competition too, a real celebration of the talents 
developing in the next generation. 

The second strand, Tomorrow’s Engineers, is a joint initiative 
by EngineeringUK and The Royal Academy of Engineering.  It is 
designed to support organisations that provide engineering 
enrichment and enhancement activities, the fun stuff in schools to 
supplement the curriculum.  Bringing together various 
programmes that work with over 200 000 students including EDT, 
The Industrial Trust, Primary Engineer, The Smallpeice Trust and 
Young Engineers, Tomorrow’s Engineers will target hard to reach 
schools across the country.    

PRESSING THE CASE IN THE PRESS 

The third strand, EngineeringUK’s ‘Communications Hub’, is now 
taking shape, delivering briefing papers and press releases 
informed by discussions with our four expert advisory panels; the 
Business and Industry Panel, the Education and Skills Panel, the 
Careers Advisory Panel and the Professional Engineering Panel, 
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Compiled and updated annually, it looks 
at supply and demand issues, skills gaps, 
emerging technologies, diversity, sector-
specific trends, and developments in 
training and education.  Both this, and our 
additional research papers, are distributed 
widely, and are available at 
www.EngineeringUK.com.   

In the coming year we will also be 
honing our careers resources to 
complement and support developments 
with The Big Bang and Tomorrow’s 
Engineers, making certain that the right 
material is available to children in all parts 
of the UK and working closely with the 
engineering institutions to raise the profile 
of all our efforts.     

At EngineeringUK we believe 
engineers and engineering will play a key 
role in addressing the global challenges of 
the 21st Century.  We also believe that 
working in partnership can help a good 
idea go a long way, and I’m always happy 
for anyone who feels the same to drop me 
a line and get in touch.  Together we can 
build on the current opportunities and 
raise the profile of engineering in all its 
forms.    

Australian and New Zealand 
Rail Markets Identified 

Thales has formed an alliance with 
Australian firm Downer EDI's rail division 
to promote rail signalling and transport 
security solutions in Australia and New 
Zealand. 

The partnership is expected to enable 
fast local deployment and migration of 
innovative rail technologies by combining 
the capabilities of the two firms. 

The alliance, Thales said, offers a 
comprehensive, proven range of rail 
products, systems and services, covering 
all aspects of train technology for the 
Australian and New Zealand markets. 

Signalling Maintenance 
Contract Won in Spain 

Thales has been awarded a four year 
contract to maintain signalling installa-
tions, train protection systems and 
technical buildings of the 180 km Madrid-
Valladolid high-speed rail line in Spain. 

The €41.2m deal with rail infrastruc-
ture manager ADIF also includes main-
taining workshops for high-speed trains 
in Fuencarral and the 24 km Olmedo-
Medina del Campo branch line. 

The deal covers preventive and 
corrective maintenance work on signal-
ling systems such as electronic interlock-
ings, CTC, track circuits and axle count-
ers, train protection systems ETCS Level 
1 and Level 2 and ASFA (Anuncio de 
Señal y Frenado Automático -  the 
intermittent Spanish ATP system), as well 
as power supply systems, auxiliary 
systems and technical buildings. 

Thales had led the consortium that 
supplied train command and control 
systems, telecommunication and energy 
for the Madrid-Valladolid high-speed line 
that was inaugurated in December 2007. 

CIS extension works 
awarded by Merseyrail 

Telent, the technology services company, 
was awarded in November 2009, a 
contract by Merseyrail to implement the 
extension of Customer Information 
Systems (CIS) equipment at nine of their 
stations. 

Telent will design, supply and 
integrate new customer information 
displays, supplied by Infotec, and public 
address system onto the existing core 
Atos Origin CIS at the nine stations.  
Telent will then provide support for the 
new equipment as part of their existing 
five-year maintenance contract. 

David Mullan, Projects and 
Procurement Director at Merseyrail said: 
“Telent was selected the winner of this 
competitive tender as it demonstrated the 
necessary ability and competence to 
successfully deliver the project.” 

Commenting on the award, Steve 
Pears, General Manager Rail at Telent, 
said: “We are extremely pleased to have 
been awarded this contract by Merseyrail.  
The successful start and improvements to 
this project, coupled with our cost 
effective approach to delivery has given 
Merseyrail the confidence to place this 
important contract with us.  We have 
entered into a long-term relationship with 
Merseyrail and look forward to helping 
them get the best from their assets.” 

This contract follows Merseyrail’s 
original contract award to Telent in March 
for the maintenance of their Station 
Information and Surveillance Systems 
(SISS) across some 66 stations.  That 
contract, which lasts for five years, covers 
maintenance support of SISS assets 
including; Passenger Help Points, CCTV 
cameras, Public Address speakers, CIS and 
clocks.  

Siemens Mobile Communications GSM-R 
has successfully performed the integration 
test of the SVR-400 Cab Radio at 
1800 MHz. 

The SVR-400 Cab Radio product 
operated over an 1800 MHz EIRENE 7.15 
GSM-R network. The Cab Radio 
successfully executed GSM-R EIRENE 
features, making calls across the GSM-R 
Test Network at a Siemens Test facility in 
Zagreb, Croatia. 

The testing included the EIRENE 7.15 
features of Voice Group Calls (VGCS), 
Voice Broadcast Service (VBS), Point to 
Point calls, Railway Emergency Calls & 
Registration. Cell Handover testing was 
also completed by simulating train 
movements from one GSM-R Cell to 
another.  

Siemens Vice President of Mobility, 
Paul Bennett, highlights that this very 
successful testing is another milestone in 
the development of a Cab Radio solution 
for the Australian Market.   

“It will further strengthen confidence 
in the Siemens SVR-400 Cab Radio as a 
product operating on an 1800MHz GSM-R 
network,” Mr Bennett explained. 

 “The next step is further testing of the 
SVR-400 Cab radio in Australia which will 
be followed by the development and 
introduction of the specific Australian 
Customer features,” Mr Bennett 
concluded. 

Cab Radio testing on 
1800 MHz network 
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INDUSTRY NEWS 

 

The new Dubai Metro Red Line officially opened to passenger service 
in the United Arab Emirates on September 9 2009, with the country’s 
Vice-President, Minister and Ruler of Dubai, Sheikh Mohammed bin 
Rashid Al Maktoum, boarding the first train to leave the Mall of the 
Emirates station.  Over 100 VIPs joined the Sheikh on the inaugural ride 
on the 52 km line which runs from Rashidiya to Jebel Ali. 

The Dubai Rail Link (DURL) consortium is responsible for this design-
and-build contract, which will ultimately deliver the world’s longest fully
-automated, driverless metro system.  Following a three year 
construction programme, the Red Line is now entering revenue service 
- with the 22.5 km Green Line, which runs from Jadaf to Al Quasais, 
scheduled to follow in March 2010. 

The automation of the whole Dubai Metro network is achieved 
through Thales Rail Signalling Solutions’ systems, managed from the 
Operations Control Centre (OCC) at Rashidiya.  Having successfully 
supplied products into London Underground projects, and with Dubai 
Metro having 13 km of underground track and stations, Mainframe 
Communications was appointed by Thales in 2007 to supply similar 
equipment - providing the fibre optic connection along both the Red 
and Green Line routes. 

The scope of Mainframe’s contract included the supply of fibre 
optic interface equipment - including 19 splice enclosures to join 
trackside cables and eight distribution frames to connect train and 
station control equipment, along with associated accessories including 
cables, patch cords and optical splitters. 

In addition, four fibre optic distribution racks (19” floor mounted 
cubicles built by Mainframe) have been installed - two at the OCC and 
two at the back-up OCC at Jebel Ali - to interface the Thales SELTRAC 
System with trackside equipment along both the Green and Red 
routes.  The distribution rack design incorporates Mainframe’s 
proprietary pivot optical presentation tray assemblies, which enable 
efficient splicing, patching and management of up to 384 fibres. 

Mainframe’s wall-mounted distribution frames include equipment 
that is critical to the operation of the train and station management 
control systems – including the Thales SELTRAC Vehicle Control 
Centres (VCCs) for both the Red and Green Lines.  The VCCs constantly 
evaluate the status of the railway and vehicle positions by interfacing 
the on-board train controllers with trackside equipment; they then 
derive and transmit movement authorities to the trains within their 
control area. 

Commenting on the project, Mainframe’s Business Development 
Manager, Paul DuGuay said: “This is a tremendously prestigious project 
and one we’re delighted to have been so closely involved in.  
Throughout the project we have worked closely with Thales’ 
engineering teams in Canada and Dubai to provide solutions to the 
various challenges they were facing.  This project is yet another 
example of Mainframe’s capability, and a further demonstration of our 
ability to serve the rail industry, no matter where in the world our 
customer or their project is located” 

 “With the Red Line operational and the Green Line due to follow 
soon, we are hopeful that the proposed Blue and Purple Lines will also 
come to fruition and provide opportunities to further build on our 
growing worldwide reputation”. 

Making the Fibre Optic Connection for 
the Dubai Metro 

The European Rail Infrastructure Managers (EIM), the 
Community of European Railway and Infrastructure Companies 
(CER) and the International Union of Railways (UIC) have 
announced that they will be working together more closely 
on a number of technical issues in the future.  The main aim is 
to provide coordinated support from the industry to the 
European Railway Agency. 

Experts from the European associations CER and EIM, 
supported by the multi-regional technical body UIC, will work 
together in the newly launched ‘Coordination Technical 
Group’ (CTG).  The role of the CTG will be to develop 
common sector positions on technical issues where possible.  

The CTG is expected to deliver a number of key benefits 
for EIM and CER members in their activities and 
representation towards the European Railway Agency (ERA), 
the EU body which develops technical standards for the 
railways.  The new structure will help to develop synergies 
and increase the efficiency of the existing decision making 
process.  By being able to express joint positions where 
possible, the input to the ERA’s activities by the railways will 
be clearer and more coherent.  

Libor Lochman, Deputy Executive Director of CER, said at 
the kick-off meeting today: “Through greater coordination 
between our groups of technical experts, positions and 
messages will be shaped in a more efficient way.  The CTG 
will make the sector’s technical decision-making process 
more effective, which in turn should contribute to realising a 
truly interoperable European railway network.”  

Michael Robson, Secretary General of EIM, said: “These 
new working methods will allow the Brussels based 
associations to work more effectively and to deliver a wide 
range of benefits to our members in the European rail 
industry, thus helping rail – the most sustainable transport 
mode – to maintain its competitive edge.”  

Jean-Pierre Loubinoux, Director General of UIC said: “As 
the technical research and standardisation body for the rail 
operating community, UIC is pleased to be involved within 
the CTG in this significant step towards ensuring that all the 
interfaces essential to moving the rail sector towards greater 
system interoperability are being addressed in a coordinated 
manner.”  

Rail associations link up to make an 
interoperable railway a reality  
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Lithuanian Marshalling Yard Modernised 

A Siemens-led consortium has equipped the Vaidotai marshalling yard 
in Lithuania with modern technology, making it the first automatic 
marshalling yard to enter operations in Eastern Europe. 

Under contract with Lithuanian Railways LG, the capacity of the 
yard – a hub for cargo trains in the Baltic region – has been raised to 
3000 cars daily from the previous 1800. 

The modernisation has accelerated the cutting procedure, 
increased shunting quality and has eliminated the highly dangerous 
track work such as placing of scotch blocks by brakesmen. 

Work included renewing track installation and 21 switches in the 
yard's humping area, increasing the number of classification tracks 
from 16 to 20, extending and building stabling tracks and installing  
25 hydraulic clasp retarders. 

In addition, the humping system has been equipped with an MSR32 
type microcomputer system, the dispatching and relay systems have 
been redesigned and six transformers modernised. 

The consortium included SONA Präzisionsschmiede and several 
local construction firms. 

RFF Unveils Interlocking System 

Alistair McPhee leaves 
Invensys Rail  

Alistair McPhee, Managing Director of 
Invensys Rail Ltd (previously known as 
Westinghouse Rail Systems Ltd) has 
decided to leave the company as of  
31 December 2009.  

Alistair, who joined the company in 
2002 as Projects Director, became 
Managing Director in 2006 and has 
overseen the growth of the company in 
both the UK and in export markets in 
Europe and the Far East.  

James Drummond, CEO and President 
of Invensys Rail said: "I would like to thank 
Alistair for his leadership and contribution 
to the success of the business over the 
past seven years and wish him well for the 
future".  

Mark Wild, previously General 
Manager Core Markets, has become 
Acting Managing Director.  

French rail operator Réseau Ferré de France (RFF) 
announced in December 2009 that it has inaugurated the 
Thales-supplied new-generation electronic interlocking 
system on its rail network at Longueau. 

Thales' PIPC G2 system manages 178 routes and 
controls 61 sets of points and 75 light signals at Longueau. 

The system controls train movements in stations, 
determines train positions in real time, establishes routes 
inside stations by controlling the points and allows trains 
to move when instructed by light signals. 

The system, which is part of RFF's ongoing rail 
renovation programme, is aimed at enhancing safety and 
optimising the operational efficiency as well as operating 
and maintenance costs. 

The interlocking system will be rolled out over the 
entire French rail network during the next ten years. 

ON THE MOVE …. 

DEG appoints  
Roger McDonald to support 
strategy review 

DEG Signal is pleased to announce the 
appointment of Roger McDonald as 
Strategy Advisor.  Roger will be helping 
us with our business strategy as we look 
for new opportunities from the ongoing 
investment in railways in this country.   

“We are looking forward to working 
with Roger over the coming months and 
having a fresh look at the way we run our 
business” says Doug Green, Managing 
Director of DEG Signal. 

Roger has an impressive record in rail 
having been Managing Director at Thames 
Trains, Chairman of GTRM and Senior Vice 
President at Alstom Transport.  He is 
currently working as a business advisor 
helping companies to develop their 
overall business strategy.  

Roger says ”I am looking forward to 
working with Doug Green and the DEG 
Signal team at this exciting time in the rail 
industry, to help DEG Signal play its part 
in the development of safe, reliable and 
affordable railways”. 

Invensys Rail has announced that it has 
appointed Charles Riley Business Solutions 
Director.  Mr. Riley's imperative will be to 
further the creation of long lived, 
sustainable client value by leveraging the 
whole of the Invensys technology 
portfolio. 

Charles Riley held a number of posts 
within Westinghouse Rail Systems Ltd., a 
subsidiary of Invensys Rail, including 
Systems Engineering Manager, R&D 
Manager and, more recently, General 
Manager, New Markets before he moved 
into his new role. 

James Drummond, CEO of Invensys 
Rail, stated: "Charles' unusually strong 
capability for innovation and knowledge 
of rail technologies enables us to focus 
even better on delivering the 'railway of 
tomorrow' to our clients.  With a portfolio 
of new international contracts we are 
pleased to welcome yet another highly 
experienced team member to leverage 
the joint strength of all the group 
companies”. 

Invensys Rail appoints 
Charles Riley Business 
Solutions Director 
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INTERESTING INFRASTRUCTURE 

In the twenty first century, it is unusual for 
a new three arm semaphore signal to be 
provided on Network Rail.  This is what 
happened at Hastings, on the south coast 
of England in February 2009.  Over the 
past twenty years, it has become common 
practice to replace any life expired sema-
phore signals with an equivalent colour 
light signal.  It proved impracticable to do 
this at this location, because at least one 
existing signal leading up to EDL77 would 
have needed to be repositioned.  It is 
difficult to sight any new signals in this 
area, which has four tunnels and one 
viaduct within two miles (3.5 km).   

In addition to the physical restrictions, 
the proposed testing time was severely 
limited.  For these reasons, the decision 
was to provide to undertake a like for like 
replacement of signal ELD77, situated as 
close to the existing signal structure as 
possible. 

Hastings is an example of a through 
terminus station.  Trains can start their 
journeys towards London in both 
directions.  The lines leaving the station 
are both up lines.  Lines approaching the 
station are both down lines.  The line that 
ELD77 signal controls is the Down Ore, 
taking its name from the next station.  The 
line approaching Hastings at the other 
end of the station is the Down Hastings.  
Other through terminus stations exist at 
Maidstone West and Ramsgate, with 
Dover Priory nearly qualifying. 

Two signal boxes control trains in this 
area, namely Hastings and Bo-Peep 
Junction.  The latter being named after a 
nearby public house.  Trains are usually 
controlled by absolute block or track 
circuit block on both running lines.  
Absolute block requires the signaller to 
observe a train’s tail lamp as proof that 
the section of line is now clear.  This 
signaller then sends “Line Clear”, allowing 

the signal box in rear to send a train into 
the block section.  Track circuit block 
requires the section to be continuously 
track circuited.  Clearance of the track 
circuits proves the section to be free of 
trains.  No “Line Clear” from the next 
signal box is required with track circuit 
block to send a train into a block section.  
All modern signalling control centres use 
track circuit block.  Although, sometimes 
axle counters are used instead of track 
circuits. 

An unusual feature of the double track 
section from Bo-Peep Junction to 
Hastings is that the Down line is worked 
by track circuit block, whereas the Up line 
uses absolute block principles.  The 
reason absolute block has been retained 
on the Up line, is due to a pair of facing 
points that are situated very close to  
Bo-Peep Junction’s home signal.  If track 
circuit block had been introduced on this 
line, these points would have to be locked 
in their last operated position, when a 
train was approaching.  This could easily 
stop a parallel train movement from the 
Bexhill line, imposing an operating 
restriction which could not be tolerated in 
this heavily trafficked area.  Another 
example of a double line being worked by 
a combination of absolute block and track 
circuit block is to be found 125 miles 
(200 km) to the West, between Wool and 
Moreton in Dorset.  

The design, installation and testing of 
the new semaphore signal was undertaken 
by Colas Rail Ltd.  The solution of 
providing a new semaphore signal, 
coupled with the earlier decision to use a 
mixture of absolute and track circuit block 
shows that we are prepared to think 
outside of the box as professional railway 
engineers.  Together with our operating 
colleagues, we use lateral thinking, more 
often than we give ourselves credit for. 

Hastings EDL77 Signal 
By Peter Scott 

Signal ELD77 under construction (above) 
 
 
 

The completed signal (below) 
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IRSE MATTERS 

IS YOUR IRSE MEMBERSHIP WORTH IT? 
What’s the point? Do you get value for money? 

It costs you £81 a year (£92 if you are a Fellow or Companion member) to belong to the IRSE.  What do you get for the money? 

THE IRSE PROVIDES YOU WITH PROFESSIONAL RECOGNITION 
Well first of all the IRSE is the pre-eminent professional organisation for S&T engineers and technicians world–wide.  In fact it is the 
only professional institution in the world specifically founded to advance the science and practice of signalling and 
telecommunications engineering for benefit of the public and to maintain high standards of knowledge and competence within the 
S&T profession.  For many jobs in S&T engineering an appropriate level of membership of the IRSE is an essential or highly desirable 
requirement.  Membership of the IRSE would seem good value for this reason alone, however there is much more besides. 

THE IRSE KEEPS YOU INFORMED ABOUT YOUR PROFESSION 
If you are practising as a professional S&T engineer or technician you have a professional duty to keep yourself up to date with 
modern developments and the latest requirements in your profession.  The IRSE publishes its own magazine, IRSE NEWS, which keeps 
members up-to-date with the latest developments.  Regular features include technical papers, an events diary, membership changes, 
and news about the activities of the IRSE Council and committees. 

THE IRSE KEEPS YOU UP TO DATE TECHNICALLY 
The IRSE holds regular technical meetings at major membership centres worldwide.   A full report of the meetings is included in the 
IRSE Proceedings, a journal that is published annually.  The IRSE also holds conferences and seminars designed to brief members on 
topics of current interest within the industry.  An international convention is held each year with several days of presentations and 
technical visits to gain understanding of railway practice in different countries.  About every four years, the IRSE holds an international 
conference lasting three days with papers covering a broad range of developments in the science of signalling and 
telecommunications engineering for delegates from round the world. 

IRSE MEMBERSHIP IDENTIFIES YOUR PROFESSIONAL STATUS AS A QUALIFIED S&T 
ENGINEER OR TECHNICIAN 

The IRSE sets the qualifying standards for professional S&T engineers and technicians, e.g. the IRSE exam, (and similar equivalent 
qualifications), exemplifies the knowledge standard to be reached for engineers and the IRSE licensing scheme exemplifies the 
competence standards to be obtained for both technicians and engineers. 

IRSE MEMBERSHIP KEEPS YOU IN CONTACT 
There are IRSE local sections in the UK and in Australasia, Hong Kong, India, the Netherlands, North America, Singapore and Southern 
Africa. Each section organises its own programme of events of informative lectures, technical visits and social events.  Membership of 
the local section allows you to find out about developments in the industry in your area and opportunities that might benefit 
members. 

IRSE MEMBERSHIP PROVIDES YOU WITH ACCESS TO PROFESSIONAL TECHNICAL 
INFORMATION 

The IRSE publishes textbooks, technical reports and technical briefs on S&T engineering and CDs/DVDs of its proceedings, 
conferences and seminars.  All of this information and much more besides is available to members for purchase at preferential 
member rates online from the IRSE website at www.irse.org 

So is IRSE Membership worth the subscription? 

You get all this for typically less than 25p a day!  Less than the cost of a daily newspaper!   

It would seem to be cheap at this price!  Can you afford to be without it? 
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Signalling Technology, 
Old and New 

DAY 1 
A sunny morning on Thursday 12 
November 2009 saw a cohort of IRSE 
members and other professionals 
descend on the National Railway Museum 
in York for the annual IRSE Younger 
Members seminar.  Following on from 
the success of the 2008 seminar in 
Glasgow, the stakes were high, but with 

a perfect venue, the solid theme of the 
seminar – Signalling Technology, Old and New – and a line up of 
eminent speakers, the event was surely ‘on track’ for success. 

The day kicked off with an opening address from our Chief 
Executive, Colin Porter.  Colin congratulated the organisers on the 
excellent turnout – over 100 people were in attendance and filled 
the conference room.  The Younger Members were also praised 
for continuing to be just as active and dynamic as Colin recalled 
the Student and Graduate section to be in his early days with the 
institution.  Colin closed by motivating the Younger Members to 
continue taking an ever increasing role in the institution and to 
challenge and give feedback to help ensure that the institution 
remains aligned to their ambitions and needs. 

Peter Woodbridge of Invensys Rail, a well known face to the 
Younger Members, set the scene by giving the first presentation 
of the day on the early principles of signalling.  This actually 
covered a history of signalling principles right through from the 
early days of the policeman ‘bobby’ right through to ERTMS in 
the present day, with some of the key events and developments 
along the way such as semaphore and power signalling.  Peter 
lived up to expectations and managed to cram a wealth of 
information into the short time available.  Peter concluded by 
reminding everyone that it is always important that we under-
stand why things are the way they are and to remember and learn 
from the lessons of the past when looking to the future. 

Rodrigo Alvarez Garcia Sanchidrian of Network Rail followed 
hot on the heels of Peter by giving a technical overview of the 
GSM-R system and its application to Network Rail in the UK along 
with the new Fixed Telecommunications Network.  The audience 
were provided with a comprehensive understanding of the main 
building blocks that make up the GSM-R system and the features 
that build on the public GSM system we all use everyday with our 
mobile phones. 

After a short coffee break, two speakers were lined up to 
provide some real project experiences of ERTMS implementation.  
Dave Fenner of Network Rail took the lead by outlining the fund-
amentals of ERTMS and the various modes of system operation, 
before moving on to the real life application of the technology to 
the Cambrian line in the UK.  Dave described some of the challenges 
and opportunities that are surfacing for the signalling engineer.   

Ronald Bresser of Movares then contrasted this with ERTMS 
projects in the Netherlands.  Ronald paid particular attention to the 
Betuweroute freight line between Rotterdam and Germany, and 
gave a useful insight into many of the problems that have been 
faced along the way. 

Following a spot of lunch, Tony Kornas of Invensys Rail 
tackled the fundamentals of point operating mechanisms and the 
role of the signal engineer in this multi-disciplinary interface.   
Tony remarked that this was to be an updated version of a 
presentation he gave to the IRSE a few years ago, although when 
dusting it down it became quite apparent how little had changed!  
The presentation detailed the main point machine types and 
some of the features and issues associated with each type.  This 
concluded by looking forward to some of the developments for 
point machines of the future.  The key to achieving a good point 
machine for the future would seem to be to take the best bits 
from the point machines of today where possible, enhance them 
where required, and then wrap them all together in a simple and 
integrated system that supports minimal and easy maintenance. 

After a short technical hitch and an – unplanned – demonstration 
of the principles of redundancy, Brian Mulvana of Network Rail 
took to the floor to give a run down on the work of the level 
crossing team based in York.  It is without question that level 
crossings represent the single biggest risk in terms of railway 
safety in the UK, and Network Rail is extremely focussed in 
reducing this risk through campaigns and/or technical solutions.  
Brian presented an entertaining yet informative overview of the 
main level crossing types from user worked crossings to full 
barrier crossings.  A number of the main challenges and causes of 
risk were presented, along with some of the different solutions 
and technologies that are being considered and implemented to 
drive the risk down, such as magnetic locks on gates and radar to 
detect obstacles at the crossing for example.  It was surprising 
just how cheap some of the solutions actually are when weighed 
up against the very real benefits that they might bring. 

The next speaker, Xen Christodoulou of London Underground, 
gave the audience a different viewpoint on intro-ducing new 
technology by introducing the important principle of cross-
acceptance whereby a system is accepted into use based on an 
existing certification elsewhere and a thorough assessment of the 
differences to its native environment.  Xen apologised to the 
audience for the lack of exciting pictures/photos given the nature 
of the presentation, but this was not required as he proceeded to 
give a lively and interesting presentation on what is a very 
important but often misunderstood process.  It was acknow-
ledged by the speaker that while the principle is relatively 
straightforward, cross-acceptance in practice can be very 
challenging and can even effectively lead to a full assessment of 
the system from first principles in the worst of cases.  However, if 
managed and applied correctly, cross-acceptance can significantly 
reduce the time and cost of the acceptance process. 

Richard Lant of Network Rail brought the presentations to a 
close with an overview of axle counter technology and its 
application in the UK, with particular attention to the AzLM 
system.  Since the West Coast Mainline project, the rollout of 
axle counters in the UK has been gaining ground, but as Richard 
indicated, this has not been without its problems along the way.  
An outline of some of the problems was given along with some 
interesting facts regarding axle counter reliability on the various 
projects to which they’ve been applied.  It is encouraging to see 
that many of the earlier problems have now been resolved and 
that axle counter reliability is starting to meet the targets set on 
many of the schemes to which they’ve been applied. 

YOUNGER MEMBERS 2009 SEMINAR & TECHNICAL VISIT 

Martin Fenner, YM committee, 
introducing the event   
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The final part of the day saw the speakers engage in a lively 
debate with the audience, where many topical issues were 
discussed.  With no end to the enthusiasm of the audience in 
sight, the organisers reluctantly had to stand firm and draw the 
seminar to a close.  The day had certainly lived up to expectations 
and with the breadth and depth of material covered it seemed 
that it had proved interesting and informative for all delegates.   

DAY 2 
The second day of the seminar promised to be as interesting as 
the first, with a variety of events lined up.  The morning session 
was based at Saxby House with Invensys Rail where the dele-
gation divided into groups to be shown around the different 
departments, where   presentations and demonstrations were 
given on some of the equipment that Invensys has developed 
over the years. These are briefly described below. 

Solid State Interlocking (SSI) 
SSI was developed by GEC (now ALSTOM/Signalling Solutions), 
Westinghouse (now Invensys) and British Rail in the 1980’s, with 
the aspiration to reduce and near eliminate the need for 
signalling relays on a scheme.  It is a military style vital computer 
system with two out of three redundancy (i.e. there are three 
processors, of which at least two out of three must agree based 
on received information, before any action can be taken).  As with 
any interlocking, SSI is considered to be safety-critical and is 
therefore designed to be fail safe, utilising high integrity software 
appropriate to the Safety Integrity Level (SIL) 4 application. 

The SSI processing speed is 2MHz and the interlocking data 
relating to the area of railway under control is stored on Erasable 
Programmable Read-Only Memory (EPROM) devices.  As signal-
ling arrangements have become more complex over the last ten 
years, the quantity of data has proportionally increased which 
starts to highlight the limits of what SSI is capable of.  Features 
such as Automatic Route Setting (ARS) interface capability and 
Train Operated Route Release (TORR) can be programmed in to 
ease a Signaller’s job where necessary. 

Another notable fact of SSI is that a lot of the principles 
testing can be done off-site, thus reducing risk and minimising 
disruption at the point of installation and commissioning. 

WESTLOCK 
The WESTLOCK system is one of the two modern derivatives of 
SSI (the other is ALSTOM’s SMARTLOCK) and has the equivalent 
capacity of four conventional SSI interlockings.  This reduces the 
number of separate interlockings required for given a job, which 
in turn reduces the number of interlocking boundaries and the 
significant work that is associated with managing these bound-
aries both physically and in terms of data preparation.  However, 
one possible disadvantage of such a large interlocking is that a 
bigger area of control is affected in the event of system failure or 
during system modification/upgrade. 

WESTLOCK also provides an improved diagnostic computer 
for the maintenance Technician.  One can use this to monitor as 
many different pieces of equipment within the interlocking area 
as required (both track side as well as in locations or Relocatable 
Equipment Buildings).   It also automatically logs any failures.  The 
delegates were shown one of these terminals and the ease with 
which one can drag and drop the equipment for monitoring onto 
the main screen to begin receiving diagnostic information.   

WESTLOCK works using the same principles as its 
predecessor, thus making.   the system backwards compatible 
and able to communicate and control existing SSI equipment. 

WESTeX 
The current type approved heart of the WESTeX suite of level 
crossing products is the GCP3000.  This is much smaller, simpler 
and cheaper than existing systems because there is far less 
equipment required.  This is partly due to the use of the Level 
Crossing Predictor (LCP), which is very much like an a.c. track 
circuit.  As a train approaches, sensors monitoring the voltage 
change in the circuit can calculate the distance and approach 
speed of the train.  From this, the optimum strike in point for the 
train can be calculated and used to give a near constant warning 
time.  This minimises the time that the crossing is closed to its 
users since the system accommodates trains that are travelling at 
different speeds.  This not only helps reduce congestion from 
passing trains, but also improves safety, since the crossing is less 
likely to suffer misuse due to excessive waiting time. 

Only four rail connections for passive devices are required for 
each track using an LCP.  This means no work on existing track 
circuits or treadles to give train position and strike in, and no 
locations, power or cabling for this equipment.  A smaller system 
which requires less integration to the existing surroundings 
means setup/testing of the system can predominantly be done 
off-site which is of great benefit for the 24/7 railway that we strive 
to run today.  This system is well established and proven in other 
countries such as the USA.  It was noted for the purpose of 
comparison that in the UK we can take up to four months to 
install and test a level crossing, whereas in the USA they can do it 
in four days! 

The GCP4000 is in the process of being type approved.  This 
is a similar system but has improvements such as direct drive 
outputs to the barriers and warning lights.  It can also be used on 
more complex level crossing layouts and in electrified areas. 

WESTCAD 
This system allows you to view a geographical representation of 
an area of track via Visual Display Units (VDUs), and to control the 
interlockings with which it is interfaced.  This can either be for the 
purposes of providing an Integrated Electronic Control Centre 
(IECC) style solution for the Signaller or simply for testing/
simulation purposes.  The WESTCAD is also connected to Train 
describer systems so that train descriptions can be associated 
with the various sections and can step through the layout as 
required.    

The simulator at Saxby House was just like a Signaller’s 
workstation with the tracker ball and keyboard.  Here they can 
test interlocking data for functions and  principles, by using 
WESTCAD to simulate commands associated with train move-
ments and to introduce faults etc. While doing these tests, it is 
checked that the information displayed and alarms or alerts 
received are all correct and as expected.   For example, it will be 
ensured that route setting works correctly, that track sections go 
occupied and unoccupied as they should on the display, and that 
SPAD alarms are raised when the appropriate conditions are 
satisfied.  All functions are tested for each and every route using 
both the keyboard and tracker ball.  It takes about 3 weeks to do 
these tests on a typical system.  Once complete, test logs will be 
sent back to the data preparers to highlight any issues or 
anomalies for resolution. 

The WESTCAD system also saves data on what has been 
displayed, so that in the event of a fault and system failure, once 
back on-line, it can go back to the correct state just before the 
incident. 
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After a gratefully received lunch, 
courtesy of Invensys, the delegates left 
with high spirits and full stomachs to visit 
the York Rail Academy adjoining the 
National Railway Museum from the day 
before.  From here, one party left to visit 
York IECC, with the other party staying at 
the Academy to learn about the Absolute 
Block train control method. 

York IECC 
Once the delegates arrived at York IECC 
they were split into two groups to improve 
viewing experience and to intrude as little 
as possible in day-to-day operations.  

Firstly, there was the chance to look 
around in the equipment room with 
various racks containing SSI modules and 
Data Link Modules (DLMs).  The 
Technician’s Terminal was also seen, which 
can monitor train movements etc. in the 
control area and can be used to home-in 
on system faults (SSI or trackside 
equipment) in the event of failure.  These 
faults are printed as they occur so that the 
Technician has a complete listing of the 
day’s events. 

The Incident room was briefly visited, 
where staff from Network Rail and the 
Train Operating Companies (TOCs) get 
together when there are delays in the 
area, to try to resolve the problem in as 
safe and efficient a manner as possible. 

Finally, the Area Signalling Control 
(ASC) room was visited.  Here, the groups 
saw the displays and workstations of the 
Signallers and Signalling Manager.  York 
governs the passage of trains from 
Doncaster to north of Northallerton and 
the Leeds area.  Each Signaller has their 
own workstation that covers a particular 
section of the entire control area, but they 
rotate on different shifts so that all the 
Signallers have good knowledge of the 
whole area.  It was explained that the 
Signallers at York IECC normally work 12 
hour shifts, 3 days a week. 

It was pointed out that the ASC has no 
back up control system, so if one work-
station fails, the area controlled by that 
workstation cannot be controlled from 
another.  Whilst looking at the Signallers’ 
panels we were shown the Automatic 
Route Setting (ARS) in action, which aids 
the Signaller to keep train traffic moving 
and regulated in peak operating times.   

It was also pointed out that there were 
only two CCTV Level crossings in the 
whole room, which is potentially very few 
for a control area of this size. 

Next door to the ASC is a simulator 
room, where budding Signallers of the 
future can be trained in a realistic 
environment so they are competent for 
the job when the time comes. 

York Rail Academy 
The Academy had a miniature railway with 
which to demonstrate the principles of 
Absolute Block signalling.  This railway 
had three stations, with miniature lever 
frames that were interlocked by a 
miniature mechanical locking system.  The 
stations also had full sized block control 
instruments associated with them.  After a 
demonstration, the delegates were invited 
to take part and to try and follow the 
correct protocol of sending a train 
through from station to station using the 
appropriate bell codes and sequence of 
block instrument operations.  As with so 
many things, it looks simple when the 
professionals are doing it, but for the 
amateurs, the system soon descended 
into a chaos of different toned bells! 

There are two different tones of bell so 
that the Signaller knows which signalbox it 
is that is communicating to you.  With a 
two or more track railway where you are 
sending and receiving trains potentially at 
the same time in opposite directions, it 
can easily get confusing, but the 
delegates had a lot of fun giving it a go.   

There were various other devices in 
the Academy on which to get hands on 
experience such as Train Staffs and 
tokens.  It was shown how these 
integrated into the complete system for 
allowing movements of certain trains, 
unlocking the ground frame levers they 
required for their routes, and opening the 
correct ticket boxes for the journey they 
were embarking on. 

As part of the Academy experience, 
the delegates were able to go out onto a 
section of track across the road from the 
main building, to what used to be part of 
York station sidings.  This area is now 
fenced off for training purposes.  Here, 
the delegation were able to look at a 
variety of signals, but the session mainly 
focussed on examining the clamp lock and 
HW point machines to get a good insight 
into how they work.   

Finally, the group went into the nearby 
REB that contained the equipment racks 
of relays connected to the trackside 
equipment they had just been tinkering 
with.  This also had a small NX panel to set 
train routes, which all had a go at. 

 
All in all, it had been a very fun filled 

and action packed couple of days, giving 
the opportunity to learn a lot and chat 
with interesting people from across the 
country and abroad.  Thanks to the 
sponsors of this event, the IRSE were able 
to subsidise a meal for 40 members in the 
evening providing further opportunity to 
reflect on the 2 days and discuss some of 
the challenges we face as engineers in an 
informal atmosphere at a local restaurant. 

The IRSE Younger Members would 
like to express their thanks all those 
involved in making the event a success, 
and particularly to the generosity of the 
Sponsors for the event: Signet Solutions, 
Lloyd’s Register Rail, DEG Signal and 
Catalis.   

Martin Fenner, Nigel Handley,  
Steve Hobbs, Peter Langer,  

Thuy-My Nguyen 

1. Keeping a watchful eye on the terminus at the 
York Rail Academy  

2. Waiting for the Emergency Alarm 

3. All IRSE visits must have a point machine! 

1 

2 

3 
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INTRODUCTION 
The Institution’s Professional Development Committee had 
arranged this seminar to consider the important questions that 
the changes to railway organisations/structures over the last 
twenty years have posed to the training and development of 
engineers and technicians for the future.   

The Institution’s President, Frans Heijnen and Chief 
Executive, Colin Porter, led the seminar and speakers were 
chosen from a cross-section of railway administrations and 
supply organisations from around the world. 

THE SCALE OF THE PROBLEM 
After an introduction by the President the seminar opened with 
sessions that described the impact of recent change on the 
personal development of S&T engineers and technicians, 
considered what future business requirements would be and 
information about current population demographics.  Eddie 
Goddard, Head of Engineering, LUL Line Upgrades and Steve 
Hailes, Director, Control and Communications Engineering, 
Network Rail gave the keynote addresses.  Eddie explained, by 
using the example of his own career, the traditional route for 
producing S&T engineers, which involved structured ‘on the job’ 
training in a wide range of S&T activities including time spent 
with the operations function and employer support to achieve 
academic qualifications.  These arrangements were typical in the 
vertically integrated railway administrations that existed up until 
the 1990s.  The privatisation arrangements, implemented first in 
the UK but then also elsewhere around the world, led to 
organisational fragmentation to a greater or lesser degree and 
the demise of traditional S&T training schemes.  In the post 
privatised fragmented railway it is much more difficult to arrange 
training and development experiences that will produce the well 
rounded, competent, motivated engineers and technicians that 
the railway needs for the future.  Steve reviewed the recent 
training and development history from a Network Rail 
perspective, describing the 10 year gap when recruitment of 
both graduates and technicians had been curtailed in the 
immediate pre and post-privatisation period from 1994 and 
explained that more Incorporated Engineers were required to 
become the front-line managers of the S&T work force of the 
future.  Given the life of signalling systems, it would still be 
necessary to train people in mechanical installations for many 
years to come in his view, as well as dealing with the full range of 
more modern technology.  He was concerned that a 
“compliance culture” had developed without people necessarily 
understanding the underlying principles and reasoning, and felt 
that signal engineers of the future needed to be equipped to 
challenge inappropriate standards.  He suggested we needed to 
establish an industry-wide vision on future training requirements, 
and finished by drawing attention to the Association of Train 
Operating Companies’ cross-industry training scheme which had 
been running for several years.   

We then heard from Paul Jackson, Chief Executive, 
Engineering Technology Board, who explained the societal 
changes impacting upon the future recruitment of railway S&T 
engineers and technicians.  In the UK there is an ageing 
population, there will be a 16 per cent decline in the number of 
18 year olds in the next ten years resulting in fewer potential 
starters.  Also, across the UK, fewer than 60 per cent of students 
on further education engineering courses actually complete them, 
so there are fewer completers, and we are already facing sector 
skills shortages in the UK including in railway construction and 
maintenance.  Young people have a poor perception of 
engineering as a career; only 18% of 7-16 year olds perceive 
engineering as a desirable career and only 12% of 11-16 year olds 
currently claim to have some knowledge of what engineers do.  
He finished by describing some of the initiatives being taken by 
the ETB (which he announced would be re-launched as 
Engineering UK on 1 December – for more details see separate 
article in this edition of the NEWS) to promote engineering to 
school children, their teachers and parents.  One such event was 
the second Big Bang Engineering Fair to be held in Manchester in 
March 2010 and a second was the “Tomorrow’s Engineers” 
initiative being run in conjunction with a wide range of 
professional engineering bodies. 

SOME CURRENT ISSUES/CONCERNS 
The next session dealt with changes that are occurring currently 
in the education of young people and in general engineering 
qualifications.  Kevin Marchand, from Go Skills, the UK Sector 
Skills Council for passenger transport, who in conjunction with the 
IRSE produce the national occupation standards for railway S&T 
engineering in the UK, explained that the approach to vocational 
qualifications is changing.  In future learners will gain credits for 
demonstrating learning, credits will be added together to earn a 
qualification and the number of credits will determine the 
qualification titles.  It is envisaged that there will be three levels 
of qualification, with 1 to 12 credits earning an ‘Award’, 13 to 36 
credits a ‘Certificate’ and more than 37 credits a ‘Diploma’.  The 
focus for 14 – 19 year olds will be on preparation for employment 
either directly or through further learning.  He also referred to the 
work currently going on to set up the National Skills Academy for 
Railway Engineering (in which the IRSE is already participating).  
Work has already been done to identify shortages of technicians 
and engineers and the National Skills Academy concept is to add 
value through co-ordination/integration by undertaking detailed 
analysis of gaps; information, advice and guidance to attract 
recruits; training programme accreditation; trainer accreditation 
and a brokerage service for employers and training organisations. 

Bruce MacDougall, an IRSE Fellow and experienced signal 
engineer, then gave a presentation drawing upon his own and 
other’s experience and asking, “Have we got the balance right 
and what can we do to help everyone achieve their best?” His 
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concern was prompted by knowledge of incidents where process 
had been slavishly followed, engineering judgement was not 
exercised and the wrong conclusions were reached.  In his 
experience the current training regimes exposed concerns about 
the initial introduction to the S&T discipline being very variable; 
the importance on ‘why’ something should be done rather than 
just ‘what’ should be done was also very variable; there was a 
lack of sufficient structure for consistency of content or delivery.  
There was an expectation gap and possible conflict for 
employers between employee career development versus 
productivity; and a tendency for a ‘conveyor belt’ approach at 
the training/job threshold.  The end of the training course is not 
the completion of training; training and professional 
development has only just begun and is a lifelong process. 

PRESENT TRAINING INITIATIVES 
In the first session after lunch, Bill Alexander, National Training 
Manager for Network Rail, gave the Seminar attendees details of 
Network Rail’s ‘Advanced Apprenticeship Scheme’.   

He explained that subsequent to the 2004 decision to take 
infrastructure (including S&T) maintenance back ‘in-house’ after 
10 years, (having been the responsibility of a number of different 
private company maintenance contractors as a result of the 
privatisation of British Rail and during this time recruitment, 
training and development was, at best fragmented and variable 
in quality) it was decided to set up a standardised national 
training programme.  A 25-year manpower-planning horizon was 
assumed, with account being taken of the age profile, skills 
profile and anticipated efficiency savings that could be achieved 
with the introduction of new technology and methods of work.   

It was decided to set up a 3-year Advanced Apprenticeship 
Scheme, based upon the Royal Navy engineering training 
establishment at HMS Sultan in Portsmouth, with the first year 
completed at Portsmouth, and then second and third year at the 
trainees’ home depots, although with periods of training back at 
HMS Sultan.  The scheme leads to NVQ level 3 qualifications in 
rail engineering and, after a competence assessment by an IRSE 
approved competence assessor, an appropriate level IRSE 
licence, with a BEng foundation degree being attainable by the 
best candidates.  To date 1089 apprentices covering track, 
signalling and electrification and plant have entered the scheme, 
the retention rate is 94% and 396 have already completed the 
programme.  There are plans to expand the scheme to include 
locking fitters and to cover signal design and to take a further 
1200 apprentices over the next 5 years.  The programme not 
only provided technical training, but also provided the young 
trainees with opportunities to demonstrate pride, teamwork, 
determination and respect for others throughout the period of 
training, and after. 

Andy Knight, Managing Director of Signet Solutions then 
gave a presentation on behalf of Craig King, Technical Director 
of Catalis who was not able to be present, reporting upon the 
both the history of S&T training in British Rail and the present 
S&T engineering training opportunities provided for industry by 
Catalis.  Catalis still owned the former BR’s national S&T 
engineering training school at Derby, as well as other training 
facilities.  Catalis saw the future as providing opportunities for 

support of traineeships, conversion schemes and graduate 
development programmes.  Assistance in higher education 
programmes, refresher and update events, standardised regional 
training centres, new interlocking technologies, modular 
signalling, ERTMS/GSM-R and transmission based train control.  
Craig also foresaw significant opportunities for technology based 
training which has potentially very cheap unit costs for large 
volume requirements, and is already successfully widely used for 
Signaller training, and also internet delivery, distance learning 
and directed study. 

Andy then went on to describe the work that Signet Solutions 
had undertaken to run conversion programmes for experienced 
engineers from other disciplines in the 27 - 40 age profile to 
transfer their skills to become S&T engineers. 

Karl Dodsworth, Director (Engineering Systems Division) and 
Andrea Knight, (HR Director), from Bombardier Transportation 
then provided a supplier’s view on the seminar topic.  Karl first 
explained the global background of Bombardier’s products and 
services, which are sold to numerous railway administrations in 
more than 60 countries worldwide.  Bombardier has more than 
30 000 employees and a manufacturing presence in 22 countries.  
Andrea explained that the age profile in the world’s developed 
countries mirrored the age profile that is occurring in the UK and 
similarly, apart from India and the US, the world’s talent pool of 
younger people (under age 30) is also shrinking.   

The shortage of skilled S&T engineers and technicians is 
therefore not just a UK phenomenon it is most definitely 
worldwide. 

THE GLOBAL PERSPECTIVE 
Buddhadev Dutta Chowdury, from Bombardier and Les Brearley 
from Ansaldo STS were the final presenters to the seminar.  
Buddhadev began by briefly describing the huge undertaking 
that is Indian railways; 63 000 route km, 1.4 million employees, 
16 zonal railways with 3 to 6 Divisional Headquarters for each 
zone and a variation of signalling design in each zone.  S&T 
training and development for Indian railways is undertaken by 
the railway’s own centralised training establishment, the Indian 
Railways Institute of Signal Engineering and Telecommunications 
(IRISET) at Secunderabad.  This takes over 2000 officers and 
supervisors a year, has laboratories for hands-on practical 
training and provides initial classroom and field training, 
refresher/equipment specific training, yoga, meditation and 
stress management courses.  There are also 10 Regional Training 
Centres for technicians across India.   

Buddhadev saw considerable benefit in the support the IRSE 
could give in providing a common platform via the IRSE exam to 
support competency development for the contractors down the 
supply chain, IRSE licensing expansion for the developing 
countries and producing an internationally acceptable syllabus 
for training with perhaps the IRSE’s International Technical 
Committee taking a lead role to standardise and issue guidance 
on good practice. 

For the final presentation of the day Les Brearley then gave a 
view from an Australasian perspective.  His presentation showed 
that Australia faced the familiar skills shortages and age profile 
problems for S&T engineers and technicians as had been noted 
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earlier from the UK presentations.  Problems also arose from the 
disaggregated nature of the railway industry in Australia 
coupled with numerous different signalling standards, resulting 
in a general lack of critical mass in organisations to do training.  
Consequently the focus of the rail organisations is mainly ‘in-
house’ trade training.   

There is limited training provision at engineering level, which 
is also mainly ‘in-house’ and on the job from the large 
companies that have training available e.g.  Invensys do some 
basic generic, mainly product, training and Ansaldo have a suite 
of generic and a range of product training.  There is also the 
IRSE Examination, which is held each year in Australia.  An 
industry wide approach was required and the big success story 
in Australia is the Graduate Diploma in S&T engineering run by 
Central Queensland University, which had been set up in 2004 
facilitated by the IRSE Australasian section.  This is a distance 
learning education programme, comprising a study guide, a 
teaching team (from Central Queensland University with IRSE 
tutors and mentors) and workplace activities that link theory to 
local practice by means of team projects, a web forum and 
weekly assignments.   

Courses comprise: Signalling and Safe Railway Operations; 
Signalling Principles; Signalling the Layout; Signalling 
Applications Engineering; Systems Management and 
Engineering; Signalling Research/Investigation Project.   

Successful completion of the Diploma is recognised by the 
IRSE as an appropriate equivalent qualification to the IRSE 
examination for the purposes of IRSE membership.  Railway 
telecommunications was included in 2008 and a Masters degree 
was also introduced in 2008.  A Professional Competency 
course is to be introduced in 2010. 

A lively question and answer session had followed each 
series of presentations and the final session of the day was a 
general discussion of the topic guided by Colin Porter when 
points made included the usefulness of having senior mentors 
taking a longer term view of trainees’ career prospects; the 
need to embrace trainborne systems in training and 
competency assessment; practical examples of trainees from 
one company being given experience in another company;  
the possibility of the IRSE taking a lead to set job/competency 
profiles so that the Engineering Council standards for 
registration could be demonstrated and a suggestion was that 
the IRSE should consider taking a more prominent role in school 
and graduate engineering fairs, possibly in conjunction with 
industry partners. 

CONCLUSIONS 
The disaggregated nature of railway structures, especially 
following the privatisation of former national railways, has 
resulted in the curtailment or even abandonment of many 
training schemes for the S&T profession.  This, together with the 
retirement of many senior engineers, has led to a current skills 
shortage. 

This is compounded by demographic forecasts for the next 
ten years or so, which indicate that the population of young 
people in the developed countries will result in significant 

shortages in the talent pool for the signalling and 
telecommunications engineers and technicians of the future. 

The frequent uncertainty and variability in S&T workload is an 
added disincentive to industry to engage heavily in training and 
development for the future.  However taking a global perspect-
ive of both the potential workload and the training and develop-
ment commitment can offset this. 

There are excellent examples of practical, financially viable 
training and development facilities around the world, e.g.  
Network Rail’s Advanced Apprenticeship Scheme at HMS Sultan, 
Indian railways training establishment IRISET at Secunderabad 
and Australia’s Graduate Diploma in S&T engineering at Central 
Queensland University. 

WHAT COULD/SHOULD THE IRSE DO? 
The IRSE is the pre-eminent professional organisation for S&T 
engineers and technicians in the world and can help the aim to 
ensure that there is an adequate supply of educated, trained and 
motivated S&T engineers and technicians for railway admini-
strations and the railway S&T supply industry in the future by: 

 Continuing its efforts to become a global professional body 
by extending its membership and influence into all the 
countries of the world where there are railways with 
significant S&T infrastructures and especially in the 
developing countries; 

 Encouraging and facilitating the learning and professional 
development activities of all the younger members of the 
Institution; 

 Encouraging and facilitating industry to work together to 
provide training and continuing professional development 
opportunities; 

 Continuing to work with colleagues to establish the National 
Skills Academy for Rail Engineering in the UK; 

 Providing a common platform of qualifying standards for S&T 
technicians and engineers, e.g. the IRSE exam, (and similar 
equivalent qualifications), exemplifies the knowledge 
standard to be reached for engineers and the IRSE licensing 
scheme exemplifies the competence standards to be 
obtained for both technicians and engineers; 

 Continuing to make the IRSE professional qualifying 
examination available at exam centres around the world and 
facilitating the establishment of exam study groups and the 
provision of learning material for students studying to take 
the examination; 

 Encouraging the establishment of exemplar training 
establishments and professional qualifying courses around 
the world; 

 Developing an internationally acceptable syllabus for training.  
The IRSE’s International Technical Committee could take a 
lead role in standardisation and guidance on good practice. 

Speakers Bill Alexander, Kevin Marchand, Craig King, 
Buddhadev Dutta Chowdhury and Les Brearley all serve as 
members on the IRSE Professional Development Committee and 
as such are active in supporting the Institution’s work in the vital 
field of promoting the training and professional development of 
the S&T Engineers of the future. 
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Technical Meeting:   13/14 November 2009 
The Power House Museum, Sydney 

“FREIGHT IN THE CITY” 
The Australasian section held the third technical meeting of the 
year in Sydney on the Friday and Saturday 13 & 14 November 
2009.  The venue for the papers was the conference centre at 
the Power House Museum on the Friday with a formal dinner 
Friday evening at the Citigate Hotel conveniently located close 
to the Museum in the Central Business District of Sydney.  The 
theme of the conference was “Freight in the City” which for 
Sydney is a large problem in more ways than one!  There were 
189 attendees and the weekend was greatly assisted by the 
sponsors, Ansaldo-STS, Arup, Aurecon, Interfleet, JMD Rail 
Technology, Olex, Parsons Brinckerhoff, Rail Control Systems, 
Rail Personnel, Siemens, TTG Transportation, Unipart Rail, 
United Group, Weidmuller, and Westinghouse Rail Systems, 
Australia.  The meeting was managed by the Australasian 
Chairman, John Aitken with the assistance of a local organising 
committee.   

Freight in Australia runs on a network which is owned, 
operated and maintained by an Australian Government owned 
Company called ARTC (Australian Railways Track Company) 
which has taken over the entire non-suburban standard gauge 
infrastructure from the State Railways.  However the north-south 
interstate freight from Melbourne to Brisbane has to pass 
through the Sydney area and thus has to use part of the 
suburban network run and operated by RailCorp NSW.  This in 
turn causes problems in that long interstate trains (often in 
excess of 1500 metres in length) cause perturbations to the 
suburban and inter-urban service.  Because a slow moving and 
long freight train can cause havoc with the timetable if the 
freight suffers from a running problem, freight movements suffer 
a curfew in the suburban network during morning and evening 
rush hours.  During the rest of the day, running paths are also 
restricted to two an hour and on some lines just one an hour in 
each direction.  This restriction on freight paths is not 
appreciated by freight companies, and various solutions have 
been put forward including alterations to infrastructure and new 
lines in order to get round the curfew.   

The conference was all about these problems and efforts that 
are being made to solve them. 

The scene was set out by the first paper given to the 
assembled members titled “Freight in the City – Sharing 
Tracks”.  This presentation was given by Ian Imrie Technical and 
Commercial Analyst with Plateway Pty. Ltd., a consultancy 
company that is presently advising the Government and the 
freight Industry on ways and means of moving freight through 
the conurbation of Sydney. 

Ian started by spelling out the current status of freight 
movements through the area of greater Sydney and how both 
positive and negative forces influenced the shared corridor for 
both freight and passenger traffic.  He showed how the 
economic advantages of freight by rail was being eroded by the 
long transit times caused in some measure by the curfew on 
freight movement through the Sydney area.  The other 
problems explained by Ian showed the restrictions caused by 
flat junctions on the network plus numerous road crossings in 
the metropolitan area and loops that were not long enough for 
the extremely long interstate freight trains.  The economics of 
moving freight over long distances meant that most of the 
interstate trains from Western and Southern Australia were in 
excess of 1500 metres and in some instances were made up of 
double stacked containers.  These trains had difficulty in 
reaching their destinations without splitting and in some 
instances needing to be unloaded to fit within the structure 
gauge when the freight had to enter the suburban area.  New 
terminals were needed and new freight only lines with increased 
structure gauge were also required throughout the Sydney area.  
Ian then went onto explaining about the new infrastructure 
projects such as the Southern Sydney freight Line and the 
Northern Freight Corridor that were planned for the future and 
how they would benefit the movement of freight throughout 
the area.  He also touched briefly on the proposed new  
North-South freight line between Melbourne and Brisbane that 
by-passed Sydney.  The presentation gave many examples of 
ways and means to shorten the transit times of interstate trains 
and concluded with a positive outlook on the future of freight 
through the City. 

The next paper was “Strategies to Increase Line capacity 
and Reduce Travel Time in a Mixed Passenger and Freight 
Corridor” by Alex Wardrop and Pascal Süess, both Principle 
Engineers for Rail Operations, Worley Parsons.  Their paper 
explained how many railway lines within Australia were used by 
a broad spectrum of train services including long distance 
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passenger, suburban passenger, inter-
modal freight, general freight, and bulk 
freight.  Whereas there used to be a strict 
train service hierarchy so that the long 
distance passenger train had supremacy 
and freight came last, nowadays all rail 
traffic aspire to delay-free passage.  This 
is driven by the need for passenger rail to 
carry more passengers and for freight rail 
to win business in competitive markets, all 
with the aim of making Australia more 
economically efficient and more environ-
mentally sound.  The presentation then 
went on to explain that the purpose of 
signalling and track layouts should be to 
meet a particular rail traffic task from 
which should flow signalling performance 
specifications.  Line capacity was 
dependant upon relative sectional travel 
times and signal clearance times.   

The paper examined the differences 
between freight and passenger train 
performance, train lengths, braking 
capability and how these affect signalling 
clearances and, ultimately, line capacity.  
It then went on to discuss which 
infrastructure could suitably address the 
particular issues of a mixed use corridor 
and provide not only more capacity but 
also reduce freight train transit times.   

Morning tea was then taken and the 
members took the opportunity to meet 
old friends and make new ones at the 
trade stands that were displayed in the 
museum foyer. 

The paper after the break was an 
interesting paper for Signal Engineers in 
that it was about Train Braking Systems.  
It was titled “Improving Operational 
Performance of Freight Trains using 
Electronically Controlled Pneumatic 
(ECP) Braking.  It was presented by Chris 
Formanton, Principle Brake Engineer, 
Queensland Rail.   

The presentation started by explaining 
that for nearly 40 years the mainstay of 
train braking had been the automatic air 
brake system invented by George 
Westinghouse and although notable 
improvements have steadily increased the 
reliability, safety and effectiveness of the 
air brake, there was only so much that 
could be done to the system that was 
reliant on compressed air as both the 
control and energy medium.  Over the 
last 15 years there had been a slow take-
up in the use of a relatively new 
technology for controlling the brake 
system on freight trains.  The new 
technology is Electronically Controlled 
Pneumatic Braking commonly referred to 

as ECP braking.  The paper detailed the 
benefits of ECP braking including shorter 
stopping distances, improving train service 
cycle times, increasing capacity, enhancing 
safety, fuel savings and reduced wear and 
tear on rolling stock.   

The paper also showed how ECP 
braking could improve both train safety 
and operations by reducing in-train forces, 
making train handling simpler and 
providing shorter stopping distances 
independent of train length.   

A Buffet Lunch was taken in the foyer 
of the Museum which also allowed time 
for more visits to the trade stands and 
some quick time looking at the railway 
exhibits of the Museum.   

The afternoon session started with a 
paper by Noel Burton of Westinghouse 
Rail Systems, Australia titled “How many 
Interlockings does it take to signal a 
Freight Train?”  Noel did start by stating 
that the title was a bit misleading but like 
all good attention grabbing headlines had 
at least some connection with the theme 
of the Conference.  The content of Noel’s 
paper detailed the re-interlocking of the 
Hornsby Station area.  Hornsby being a 
major junction to the north of Sydney 
where the existing northern main line split 
into three separate suburban lines each 
entering the Sydney metropolitan area in 
differing geographical routes.   

The northern main line also carries 
heavy interstate freight trains from and to 
the Brisbane direction.  This means that 
the layout at Hornsby is extremely 
complicated as well as compact and 
required four SSI (Solid State Inter-
lockings) to control the area.  With the 
addition of a new commuter line between 
Epping and Chatswood, the extra trains 
would have to turn back at Hornsby 
without disrupting the existing service 
including interstate freight trains.  This 
meant that an extra platform with 
reversing and new stabling facilities was 
needed.  The existing four SSIs were 
already stretched with some long freight 
trains passing through the interlocking 
being controlled by all of the SSIs at the 
same time!  Noel then explained that to 
cater for the new layout a new Westlock 
interlocking was installed and he then 
gave more details in his presentation on 
how it had been designed and 
commissioned, the main advantage being 
that the existing Trackside Function 
Modules did not need to be changed.   

This was the first installation of 
Westlock in Australia. 

1. Tea break outside the Macquarie University Station.  
This is a deep level station on the new Chatswood – 
Epping line.  Andrew Blakeley-Smith (NSW) is seen 
talking to his wife whilst Lyn Aitken looks on.  The 
ladies assisted with the morning tea.  To the right is 
seen Les Brearley (QLD) talking to one of the 
younger members. 

2. Brian Smith from Melbourne is enjoying a drink of 
water in the Sydney sun at Macquarie University 
Station with Noel Reed. 

3. A general view of the platforms in Macquarie 
University Station showing the high level of lighting 
with train destination indicators in the distance. 

4. Steve Boshier (VIC) examining the Microlok 
interlocking equipment in one of the Station Signal 
Equipment Rooms.  Everything is duplicated, with 
another equipment room for the other platform. 

5. A Hornsby bound train enters the north bound 
platform at Macquarie University Station.  This 
station, 60 metres below ground level, handles a 
large number of passengers during the week of 
term time and a large circulating area is provided at 
this level before the escalators and lifts are met.   
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The next paper was presented by 
Eddie Hawes and Tomas Magyla from 
AECOM which described the Sydney 
Freight Network and some of the 
solutions proposed to provide for the 
separation of signalling and control 
functionality of the Metropolitan Freight 
Network from RailCorp to ARTC, which 
would then be integrated into the existing 
ARTC Network Control Centre at Junee 
(some 250 km south of Sydney).  The 
concept of the future operation was being 
revised with the introduction of dedicated 
650 m shuttle freight trains that would 
operate between the ports and various 
freight yards in the outer Sydney suburbs.  
Trains would also operate in “push-pull” 
mode with locomotives at each end and 
the layouts at Botany bay, Cooks River 
and Mascot were being remodelled and 
extensively re-signalled.  The presentation 
also explored the various options and 
associated technologies considered for 
the signalling of the revised layouts.   

The authors also discussed the 
interfaces between the two networks 
including the problems associated with 
the two networks operating concurrently 
along a shared corridor between 
Marrickville and Campsie. 

Afternoon tea was then taken before 
the final paper of the day presented by 
Bill Palazzi, Rail Section Executive for 
Parsons Brinkerhoff.  The title of the paper 
was “The Big Freight Bypass – 
Melbourne to Brisbane via the Inland 
Route”.  Bill explained that in 2008 the 
Federal Government commissioned the 
Australian Track Corporation (ARTC) to 
conduct a study to determine the economic 
benefits and likely success of a new multi-
billion dollar standard gauge inland 
railway between Melbourne and Brisbane.   

At present, the only north-south rail 
corridor in Eastern Australia ran along the 
coastline via Sydney and various parties 
held the view that an inland route through 
the Central Western part of NSW had the 
potential to “slash” the time it took to 
move freight from Melbourne to Brisbane.  
The paper set out the work carried out so 
far on the Inland Rail Alignment Study 
including the technical and financial/
economic aspects and outlined some of 
the key considerations and issues.  
Although the final report of the study will 
not be presented to the Federal Govern-
ment until December 2009, the presenter 
was able to show the audience details of 
the final two options that represented the 
most promising alignments. 

The Technical conference closed with a 
vote of thanks by Richard Stepniewski 
which was acknowledged by great acclaim 
by the members present. 

The evening was then spent at the 
Citigate Central Hotel with a formal 
Dinner which allowed members to 
network with old and new friends and 
where good wine was tasted! 

The Saturday was spent inspecting the 
new suburban line built from Epping to 
Chatswood including a conducted tour of 
the new Macquarie University Station 
deep underground.  This new line also has 
some of the steepest gradients on the 
metropolitan network and the new 
signalling has to take this into account.   

It was also noted that the new line is 
signalled for full bi-directional working 
and is totally controlled by distributed 
Microlok interlockings.  The final visit was 
to Hornsby to inspect the new Westlock 
interlocking and new layout.  The 
opportunity was also taken to attend a 
demonstration of surge protection devices 
complete with a high voltage generator as 
part of the demonstration.  Finally the visit 
concluded with a visit to the original 
Hornsby Signal Box (which has been 
moved to accommodate the new layout – 
apparently it was cheaper to move the 
complete signal box rather than 
demolition!)   

The signal box is complete with its 
original “pistol grip” frame and it is the 
intention that one day it will be open to 
the public working with a simulator to 
demonstrate signalling of the 1920s era. 

Lunch was then taken at the “Rails” 
Restaurant, situated just outside Hornsby 
Station and the convention was concluded 
with coach transfer back to the Citigate 
hotel and thence to the airport. 

Tony Howker 
 

 

The local organising committee for the technical 
meeting, all from NSW.  From the left, John Aitken, 
Steve Lemon, Richard Stepniewski, Dave Bluck, Trevor 
Moore, Mark Lyons, Martin Dewhurst, and Mark Faviell. 

Ian Roulstone, Warwick Talbot and Peter McGregor 
were also members of the organising committee but 
are not in the photo.               (photo:  John Aitken) 
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6. Whilst Richard Stepniewski (NSW) looks on, Noel 
Burton (NZ) explains the details of the Hornsby  

7. Westlock Interlocking.  The original four SSIs were 
installed under the direction of Richard who in those 
days worked for GEC Alstom, whilst Noel works for 
Westinghouse!   Clearly a lot of leg pulling was 
going on! 

8. A general view of part of the Hornsby panel with the 
main line to the north on the right hand end.  This 
northern section is signalled for full bi-directional 
working to allow passenger trains to overtake long 
interstate freight trains to and from the north as 
they struggle to climb the steep grades that exist 
on this line.  The main alterations just recently 
completed took place in the station area to the left 
of the picture. 

9. The view from the Signal Box window!  Hornsby 
Station in the distance as a suburban double-decker 
unit of RailCorp passes by.  The new line and 
platform added to allow for the Epping-Chatswood 
trains is on the right closest to the photographer.  
The old Hornsby Box is just out of sight to the right. 

10. In the old Hornsby signal box with Robert Taaffe 
(NSW) on the left with Robert Baird (Vic) discussing 
the technical details with Noel Reed (NSW).   The 
original “pistol grip” frame is seen in the back-
ground with the original illuminated diagram.  The 
frame has mechanical locking and is a “copy” of a 
GRS frame but built in Sydney Railway Workshops in 
the 1930s. 

(photos:  Tony Howker) 

& 
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YORK SECTION 
Thirty-seven members and one guest were 
welcomed by the Chairman, John Maw to 
this, the second meeting of the 2009/10 
session, held on Wednesday 4 November 
2009.  This meeting has been kindly 
sponsored by Network Rail. 

It was announced, sadly, that since the 
last meeting another member of the S & T 
Department , Mike Potts, SME at Doncaster 
before his retirement, had passed away.  

John then introduced Dave Weedon of 
Network Rail and invited him to present his 
paper “High Capacity Mainline Signalling 
through the Heart of London”. 

Dave began by giving an overview of 
the Thameslink Programme as well as those 
things that would not be covered but 
explained that if time permitted he would 
be only too pleased to discuss them with 
any of the members if they so wished.  The 
Thameslink Programme is not a signalling 
project but its primary purpose is to 
improve operational capability, to ease 
congestion & maximise potential.  Before 
operational capability can be achieved 
major stations have to be recon-structed 
and track layouts changed and Blackfriars, 
Farringdon, London Bridge stations have to 
be remodelled with trains running.  There is 
also a portfolio of projects of varying scope 
which include minor platform extensions, 
huge civil constructions, ATO and 
resignalling works.  Additional capacity is to 
be provided by increasing train length to 12 
cars, increasing the train frequency through 
the heart of London from eight to twenty-
four trains per hour, investigating the 
opportunity for a future interchange with 
Crossrail, re-development of key London 
stations and to relieve congestion on the 
London Underground system.  The 
programme is phased with the first phase 
due for completion in March 2010 and the 
final phase in December 2015. Dave then 
went through the remodelling of the various 
stations on the route, Blackfriars, (which will 
be the first station to span the Thames), and 
Farringdon. 

The challenges to provide high capacity 
signalling were to be able to pass 24 trains 
per hour, to have the best achievable 
reliability and availability, to be able to 
recover from any perturb-ation, it should 
cope with 12 car trains of 243 m, the 
technology used must be proven in a 
comparable environment and it should 
require minimum maintenance access.   

M & NW SECTION  
The Midland and North Western Section 
gathered in Crewe on Thursday 3 December 
2009 for a paper by Paul Robershaw and 
Phil Waddingham of Invensys Rail on 
“Level Crossing Solutions”. 

Paul started by giving a brief outline of 
his railway career during the past 31 years 
and his recent involvement in the develop-
ment of the (then) Westinghouse level 
crossing solution which is known as 
WESTeX.  

An analysis of the West Anglia 
Resignalling project (WARM) in which he 
had been involved had shown that there 
was considerable scope to introduce 
efficiencies in the project management 
process.  From this work the WESTeX 
project was born together with initiatives 
to reduce the cost of level crossings by: 

 Efficiencies as a result of using new 
working practices; 

 Challenging existing Standards on a 
“Risk Based” approach; 

 Using technology – where appropriate. 

In the USA (with Federal funding) 3500 
level crossings a year are being commiss-
ioned. In order to achieve this workload an 
American delivery model has been 

developed where all equipment is 
palletised and loaded into a container 
with that required first being loaded 
last.  The container is delivered to the 
level crossing, acts as a secure site store 
during con-struction and is then used to 
remove waste from site following the 
commissioning. 

The first technology being 
introduced is a level crossing predictor, 
the WESTeX GCP3000.  This is an 
“intelligent” audio frequency track 
circuit system and received generic 
approval from Network Rail for use on 
non-electrified lines in August 2007.   

Worldwide there are over 40 000 of 
these units in service, including 10 in the 
UK.  Paul used diagrams to explain how 
the predictor operates to provide a 
constant warning time so that delays to 
road traffic are minimised.  The predictor 
can control Miniature Stop Light (MSL) 
crossings directly and act as the detect-
ion system for other automatic level 
crossings. 

Challenges to the standards have 
included an analysis of the effects of 
occasional shortened warnings 

compared to long warnings, and 
to the LC Barrier Specification 
(specification was written based 
on one product only). 
     Paul advised that the next 
development from Invensys Rail 
is to introduce a level crossing 
controller, the GCP4000.  This 
product, due for approval in Q3 
2010 provides complete control 
for any type of level crossing, 
and is also capable of controlling 
level crossings on electrified 
lines. 
     A lively question and answer 
session followed the talk.  The 
Section Chairman, Graham Hill, 
drew the meeting to a close by 
proposing a vote of thanks to 
the speakers and to Unipart Rail 
for their sponsorship of the 
evening. 

Melvyn Nash  

The first UK installation of the GCP3000 
level crossing predictor at XL14, 
Muckamore, in Northern Ireland 
(upper photo: Melvyn Nash) 

A GCP4000  
(lower photo: Invensys)  
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York Section 2010 Annual Dinner Dance 
The 2010 Dinner Dance will be the 52nd annual dinner dance and this ever-popular event will be held on Friday 26 March 2010 at the 
Royal York Hotel, York.  The reception will be at 19.00 hours for dinner at 19.30 hours.  Dancing will follow the dinner until 12.30 am. 

The IRSE President elect, Mr Paul Jenkins and his wife Lynn have kindly accepted to be our guests of honour, and we would like to 
invite all other members, your partners, friends and guests to join us for what is always a very enjoyable and informal evening. 

As in previous years places will be extremely limited, so to ensure your place, please book early as reservations will be made on a 
"first come first served" basis.  The cost of attending will be £40.00 per person with a discount of £5.00 per person applying if 
payment is received on or before 28 February 2010.  Therefore, if you would like to attend, please either complete the application 
form (or a copy of the form) below and send it along with your remittance to the Dinner Secretary or contact the Dinner Secretary 
direct by phone or e-mail. 

For members wishing to book accommodation at the Royal York Hotel, a special bed & breakfast rate of £139 per twin or double 
room with the cost of a single occupancy room being £109.00.  Members wishing to take advantage of this offer must apply directly 
to the Royal York Hotel, Station Road York, YO24 1AA [Telephone 01904 653 681] quoting "IRSE York Section 2010 Dinner Dance". 

Members will be responsible for settling their own hotel accounts and the York Section will not enter into any correspondence 
regarding hotel accommodation. 

Please note that this will be the only notice for this event and no other separate advice will be sent to members. 

----------------------------------------------------------------------------------------------------------------------------- 

 

I would like to reserve              places at the 2010 Dinner Dance and will be accompanied by       

(please give title, initials and surname of those wishing to attend) and would like                   vegetarian meal(s). 
If possible I/we would like to be seated with:                                                      

I enclose remittance of £ _____________  (cheques must be made payable to “IRSE York Section”). 

Signature  __________________________  

To: IRSE (York Section) From:   

  R H. Price     

  73 Bramley Garth     

  Appletree Village     

  York     

  YO31 0PQ     

  Tel.  01904 416 143.  Mobile. 07734 849 011.     

YORK SECTION DINNER DANCE 

A signalling modelling tool was used to optimise signal 
positions (subject to sighting), to identify points of ‘constriction’, 
modelling of normal and perturbed operation and delaying a 
train to study the effect on following trains.   

The results of the modelling led to the selection of 4-aspect 
signals with precisely located ‘mid-platform’ signals and 
requirement for 30 mph (50 km/h) running, which was the only 
conventional option with 60 seconds station dwell that could 
deliver 24 trains per hour and recover from perturbation. 

The main features of the high capacity conventional scheme 
included a formula to calculate the signal spacing between the 
north end of Farringdon to the south end of Blackfriars. There 
were non-compliant overlaps on four signals in each direction to 
allow a train to stand between each station – 60 m instead of 
70 m which was mitigated by TPWS, TPWS was fitted on all 
signals, mid-platform signals were provided to improve platform 
reoccupation time, the 1 in 29 gradient required a special 
braking curve, point & route releases were designed to support 
Proceed on Sight Aspects on all signals for degraded mode 

operation.  Remote condition monitoring is to be provided on 
key assets and a reduced capacity Bi-Directional signalling 
included.  ETCS & ATO will be required by 2015 with additional 
ATO ‘sub-blocks’.  All the interlockings are ETCS compatible and 
all new rolling stock will have GSM-R.  London Bridge station will 
be re-modelled to give more through platforms, a new bus 
station, improved retail outlets, better access and so less 
congestion and it will be integrated with the new office 
development “The Shard of Glass”.  This will be immediately 
adjacent to London Bridge station concourse and platforms and 
it is a new 72 storey mixed use building, 306 m tall consisting of 
hotel, office and residential space.  When completed it will be 
the tallest of its type in Europe, and it will include 5 stories 
constructed below street level. 

The discussion that followed brought questions from Tony 
Kornas, Blair Robinson, Robert Wood, Philip Wiltshire, Bruce 
MacDougall, Richard Parker, Ian Moore, Denis Bowlby and Tony 
Pinkstone. A vote of thanks for an entertaining and informative 
talk was given by Tony Pinkstone. 
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Dear Editors 

C.B.Byles 

My name is John Alexander and I am a 
Fellow of the IRSE (Australian Division) 
and the ex-Signal Design Manager of the 
NSW Signal Design Section when it was 
the SRA.   I noticed in Issue 150 of the 
IRSE NEWS, an article by Ken Burrage 
entitled "Signalling Pioneers and the 
Foundation Members of the IRSE".  He 
mentions our first and great Signal 
Engineer C.B Byles but says he does not 
have a photo of him.  

The picture with this letter, taken of 
the group of four in Adelaide, is Byles on 
the far left and the next person to succeed 
him, Walter Barton, on the far right.  In the 
middle is C.G.Pilkington (left) and 
F.M.Calcutt (right).  

Hope this can be of some assistance 
and please give my kind regards to Ken 
Burrage, who I had the pleasure to 
meet when I was on a technical visit to the 
UK in 1990. 

John Alexander 

Announced at the Winter Technical Meeting of the Minor 
Railways Section on Saturday 7 November 2009, the Section  
expressed a wish to start operating this new award on a yearly 
basis to encourage a greater interest in railway signalling and 
telecommunications, along with increasing the awareness of the 
Institution of Railway Signal Engineers and the Minor Railways 
Section itself. 

The successful winning individual will receive the following: 

 The Winner’s Trophy for the period of one year;  

 One years membership of the IRSE at the grade of 
Associate; 

 An IRSE Logbook to enable the winner to work towards a 
future IRSE Licence; 

 Attendance at a leading Industry Training School  for 
relevant identified training; 

 The opportunity to work with other S&T staff on other 
minor/heritage railways for experience and further 
understanding; 

 £100 in cash. 

This award is open for nominations from minor and heritage 
railways regarding their particular volunteer or volunteers who 
they consider to demonstrate their own individual commitment 
on a regular basis to the art of signalling and 
telecommunications engineering in a minor railway context.  
The award is open to anybody above the age of 16 and any 
nominations should be provided with a short supporting 
statement of no less than 500 words clearly demonstrating the 
reason why each individual has been nominated and their 
achievements to date.  The Section is also interested in 
speaking with companies and organisations who may be 
interested in providing part sponsorship of this award. 

It is intended that the award will be made at the Winter 
Technical Meeting in late 2010 on a date to be announced.   
The judging panel, lead by Past President Mr John Francis, will 
begin to review nominations from October 2010. 

For further information or to become a sponsor of this 
award, please contact minor.railway.sig@btinternet.com or 
telephone +44 7794 879286. 

MINOR RAILWAYS SECTION 

Volunteer S&T Technician of the Year Award 2010 

FEEDBACK 
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FEEDBACK 
“Double Cut or Half Cut” – and also 
Earthing and Power Supplies 

The July article by John Alexander about 
circuit arrangements made very 
interesting reading and raised worthwhile 
points.  Having worked on such topics in 
previous times I am encouraged to take 
up John’s invitation to give comments and 
views.  This commentary is based on 
recollection back to the Western Region 
of the 1970s and time in the Development 
and Maintenance Sections at BR HQ.  
While not being on the front-line, the staff 
at BR HQ generally got involved in the 
more adverse service incidents, and these 
would lead to proposals to improve 
matters with the equipment and resources 
available at the time.  The fact that most 
installations since the late 1980s have 
been using SSI means that less emphasis 
has been given to any improvements to 
the arrangements for relay circuits which 
may be more feasible with the improved 
monitoring equipment now available.  The 
topic of trackside circuitry, earthing and 
protection merits a detailed systematic 
analysis.  In the past any analysis was 
generally done in reaction to a particular 
incident and did not progress as far as 
addressing the topic as a whole.  
However, I did try to give a summary of 
pertinent considerations in the IRSE 
textbook “Railway Control Systems” 
starting at page 111. 

Single-Cut circuits and Wrong-Side 
Failures: 
There is always a judgement to be made 
between the additional cost and 
unreliability of double-cut circuits, and the 
increased probability of Wrong Side 
Failures (WSF) with single-cut circuits.  It is 
instructive to start with an incident which 
occurred during my graduate training 
period when I was with the Reading 
Division Testing Engineer while he was 
investigating a very alarming earth-fault 
WSF.  A light engine was proceeding 
down the Great Western Main Line Relief 
Line through Acton under green signals 
when it suddenly veered off into Acton 
Yard.  The mechanical Acton Yard box 
had the points set reverse into the yard 
while earth faults falsely energised the 
relay that indicated to Old Oak Common 
Panel that the points were set normal.  
Thankfully this happened in the middle of 
the night but the potential consequences 

were not lost on anyone.  A very skilful 
investigation found that there was one 
insulation failure which put a false feed on 
the circuit when a particular positioning of 
levers had occurred, and an earth fault on 
the rack at the other end of the circuit 
which completed the earth path circuit. 

The circuit was single-cut which was 
the prevailing Western Region method.  
The use of single-cutting relies on earth 
fault testing detecting the first fault 
before a second one can occur.  In this 
instance at one end of the circuit the 
wiring insulation on the lever frame had 
been abraded by mechanical movement.  
This occurred in a period when earth fault 
monitoring equipment was not available 
and it would not have been detected by 
manual testing unless the levers were in a 
very particular position.  The other wire 
had been pinched onto the racking 
between manual earth leakage tests.   

The two problems here were that lever 
frame wiring had a significant probability 
of insulation failure and that manual earth 
leakage testing was only a “snapshot” 
which could permit dormant faults to be 
present for long periods of time which 
naturally increased the probability of WSF. 

In practice I understand that the 
occurrence of WSF due to earth faults has 
caused the judgement concerning the use 
of double-cut or single-cut circuits to be 
altered.  In one instance the requirement 
to use double-cut lineside circuits in new 
works was immediate enough to result in 
the mitigation measure of double-cutting 
the HR contact into the common return of 
signal aspect control circuits where not 
enough cable cores were available to 
achieve full double-cutting. 

Earth Fault Detection: 
Moving on to times at BR HQ, although 
we were removed from the front-line we 
would generally hear about the more 
alarming earth-fault WSF.  Attempts were 
made to obtain Earth Leakage Detectors 
either in-house, or from industry.  There 
were two major problems.  Firstly the 
electronics available were not particularly 
reliable and there were concerns that the 
means of referencing could become an 
energy carrying path.  There was then the 
problem of how to indicate the alarms – 
especially from places like Location 
Cupboards.  A further problem was 
deciding on the detection values to be 

used.  One camp held that resistances less 
than 1 MOhm represented incipient WSF, 
but setting to such sensitivity would lead 
to unreliability.   On the other hand an 
earth path would have to be less than 
about 10 kOhm before it would be able to 
cause false energisation of a BR930 series 
relay.  Much lower values would be 
permissible before signal lamps or point 
motors would be at risk.  There was also 
the problem of operation in electrified 
areas where earth voltages would occur.  
The engineering could have been thought 
through to provide a workable system.  
The fact that it was not is indicative that 
the problem was not felt to be serious 
enough to merit it.  

Pragmatic advice: 
The production of the IRSE textbook 
“Railway Control Systems” in 1991 gave 
an opportunity to research these matters 
and prepare HQ circuit standards – just in 
case anybody wanted to use them. 

The main gist of the investigations 
were to identify the circuits most likely to 
sustain earth faults, to identify where 
monitoring would be reliable and could be 
indicated, and to achieve the most for the 
least expenditure.    

The general conclusions were that: 
i). “Inside” wiring (Relay Rooms) 

should not sustain as many earth 
faults as “outside” wiring 
(Locations); 

ii). Earth leakage detection devices 
should be able to reliably detect 
faults and drive remote alarm 
circuits in Relay Rooms; 

iii). The cost/unreliability of double-
cutting “inside” wiring would be 
very high while that of “outside” 
wiring was tolerable. 

As a result the recommendation was that 
“inside” circuits should be single-cut with 
earth leakage monitoring while “outside” 
circuits should be double-cut.  

This is detailed in the section starting 
on page 111 of the IRSE textbook 
“Railway Control Systems”.  With the 
introduction of SSI this matter had less 
significance.  The justification for 
retrospective modification was left to the 
discretion of the local engineers.    

Adverse effects of unnecessary 
earths:  
One practice that I consider to be 
counterproductive is the penchant for 
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earthing 110 V a.c. lineside equipment.  
The 110 V a.c. has historically not been 
regarded as being dangerous in locations 
only accessed by trained staff – in fact it 
was customarily not even shrouded.  
Hence it does not need earthing for 
personnel safety considerations.  
Deliberately earthing a low voltage 
equipment casing ensures that an 
insulation failure to the casing or racking 
is guaranteed a “good” earth, rather than 
the likely “poor” earth of an unearthed 
Location Cupboard.    This promotes WSF 
and damage to the equipment. 

Another dubious practice is the earths 
introduced by the centre-taps of Surge 
Arrestors.  They represent a potential 
source of earth fault paths between 
circuits because they are often commoned 
to an earth bus-bar.  Surge Arrestors are 
not particularly robust and a failure of one 
side of the spark gap would not be 
revealed.  Great care should be taken to 
ensure that any such arrangement has no 
scope for creating connections between 
circuits which may respond to each others 
energy. A particular concern is track 
circuit tail cables.  If both the Transmitter 
and Receiver end cables have centre-
tapped Surge Arrestors, their failure-to-
earth would permit the operating energy 
to pass along a path not shunted by the 
vehicles on the track circuit.  One practice 
is to reduce the risk by only installing a 
Surge Arrestor at one end.  I understand 
that some areas believe that practical 
evidence supports the use of Surge 
Arrestors to protect track circuits against 
lightning effects, and such service 
performance cannot be disputed.  
However, in general I believe that there 
must be good evidence of the protective 
effects of Surge Arrestors in a particular 
situation to justify the risk of earth faults 
that they introduce. 

In electrified areas any unjustified 
earth will introduce the local earth voltage 
(produced by the electrification system) 
into the Location Cupboard metalwork.  
This has the potential to raise the voltage 
exported to other locations, and to be a 
source of damaging energy transfer.  It is 
advisable to keep any genuinely needed 
earths as far away as possible from 
earthed electrification structures – 
especially masts bonded to the rails which 
will produce a high voltage gradient in 

their locality.  Pardon the extended details 
about earthing here, but it is worthwhile 
because most serious earth faults are 
going to be to earthed metalwork. 

Isolated “Floating” Power Supplies: 
To consider the use of isolated power 
supplies you really have to go back to 
IRSE Proceedings of the 1930s to get an 
inkling into how this arose.  This was a 
time when higher voltage railway 
signalling circuits were first being used.  
Other higher voltage electrical circuits of 
the time tended to have one pole earthed 
and the other pole fused so that an earth 
fault on the “live” pole would blow the 
fuse.  This was primarily done for 
personnel safety in premises where there 
were “good” earths.  It was felt that the 
railway circuits required a higher 
availability – i.e. they should tolerate an 
earth fault without blowing a fuse.  
Therefore they were made “floating” so 
that they would operate with a single 
earth fault on the circuit (as John’s article 
notes).  Presumably it was felt that there 
would be a chance for the earth fault to 
be discovered and remedied before a 
second earth fault could cause a circuit 
failure.  Another effect was that a single 
false metallic connection between two 
circuits could not cause WSF because two 
such connections would be required 
before energy could be transferred.  A 
false connection between “live” poles on 
an earth-referenced circuit would have an 
immediate WSF potential because there 
was already a common path between the 
two circuits on the earthed pole.  Finally 
the “floating” system was less of a risk to 
staff as they would not sustain a significant 
shock from an intact circuit.  Of course as 
John’s article noted, a circuit with an earth 
fault on it already would be a shock risk to 
personnel.  After many years of not 
hearing about any such occurrences I now 
understand that a disquieting number of 
instances have occurred.  With the more 
sophisticated equipment now available for 
monitoring (Earth Leakage Detectors and 
Remote Alarm systems) and protective 
equipment (Residual Current Detectors) it 
is arguable that improvements are 
justified. 

Signal Lamp Circuits: 
The situation with respect to Signal Lamp 
circuits is of interest.  In this situation most 
of the potential false energisations should 

lead to an illegal aspect which a driver 
should recognise and report.  The false 
elevation of a Yellow to a Double Yellow is 
the residual potential WSF.  There is also 
the possibility of multiple failures leading 
to the extinguishment of one aspect and 
the false illumination of another.  I have 
heard of one case on the Southern Region 
where a Tamper damaged a cable and 
caused aspects to be interchanged, but 
this must be a very unusual occurrence. 

It is also necessary to consider the 
resistance value of the earth faults in such 
situations – because it will block the 
current which is by-passing the contacts.  
Although the signal lamp filament has a 
typical resistance of about 6 Ohm when 
lit, the 110 / 12 V signal head step-down 
transformer (often omitted from the circuit 
diagram) will transform this to about 
400 Ohm in the tail cable circuit.  If the 
earth faults were to the signal post / 
Location metalwork the earth path resist-
ance could be as low as 50 Ohm, which 
may not be enough to reduce the light 
output to a level which would not be 
regarded as being lit (especially at night).  
On the other hand, as the illumination 
level reduces, the resistance of the lamp 
filament reduces, and the proportion of 
the energy defrayed in the earth path in-
creases.  Hence there will be a pronounced 
threshold where increasing value of earth 
fault prevents illumination.  I would judge 
that cable damage in the ground would 
be likely to have a high enough earth 
resistance to prevent illumination. 

On an a.c. electrified line the scenario 
is different.  The signal post is normally 
bonded to the traction return rail, and so 
any insulation failure of the tail cable in 
the signal structure will connect it to the 
traction return rail.  If the other leg of the 
cable has an earth fault on it, the traction 
return rail voltage will be able to drive a 
current through the circuit.  There is also 
the induced voltage developed along the 
length of the tail cable which would be 
smaller but may be additive.   Under 
extreme traction loading these voltages 
could theoretically approach a critical 
level, but in practice this does not appear 
to be a credible problem.  It must be 
appreciated that double-cutting is not a 
complete solution.  Double-cutting 
effectively eliminates an earth path by-
passing a contact but does not prevent 
ingress of external energy.  It is true that 
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an earth fault at the feed end of a signal 
circuit is likely to be “inside” a double-
cutting contact (on the bus-bar), but the 
limitations of double-cutting in this 
situation needs to be appreciated. 

If practical occurrences give concerns 
about potential WSF from single-cut signal 
lamp circuitry an initial measure could be 
double-cutting the HHGE circuit, followed 
by double-cutting of the HGE and DGE 
circuits as John’s article suggests.  

Points Detection: 
With respect to points detection the area 
of significant consideration concerns the 
use of d.c. detection relays on d.c. 
electrified routes.  The circuits are 
normally double-cut by detection contacts 
because there is plenty of scope for the 
circuit coming in to contact with trackside 
metalwork.  This should eliminate the 
scenario of earth faults by-passing a 
contact.  There remains the problem of 
two earth faults permitting d.c energy 
getting into the detection relay.  There is 
no difficulty in demonstrating that under 
maximum traction loading conditions 
there can be a rail-earth voltage in excess 
of 50 V, and so it is possible to pick-up 
50 V relays.  In fact for much of the time 
the rail-earth voltage will exceed the 
voltage which will hold-up a BR930 type 
d.c. relay.  Hence the credibility of this 
scenario depends on the mechanical 
construction of the Detectors – is it 
credible that a detector circuit can come 
into contact with a component connected 
to a running rail and get a critical voltage 
applied to it ?  If such a scenario is judged 
to be credible then it is worthwhile to use 
cross-proving in the drive / detection 
circuitry to convert a potential WSF into a 
Right Side Failure.  Of course, using 
independent circuits for each detection 
element would mean that all the circuits 
would have to sustain false energisation, 
and this would significantly reduce the 
probability of WSF.  This topic merits a 
systematic examination of the various 
failure modes beyond the initial assess-
ments made above and in John’s article.  

Single earth faults: 
It has customarily been accepted that a 
single earth fault is not a scenario which 
can permit significant energy transfer into 
a circuit – and John’s article discounts 
capacitive coupling from being able to 
transmit significant energy.  Under certain 

circumstances this is not the case.  If the 
earth fault is a false metallic connection 
(insulation failure) to a structure bonded 
to the a.c. electrification return system 
then this leg of the circuit can have 40 V 
or more of electrification a.c. applied to it 
– including all harmonics.  The degree of 
circuit interaction depends on the 
operating voltage, circuit impedance, 
circuit length and cable construction.  
Under adverse scenarios the energy 
transferred into the circuit can be large 
enough to cause concern and require 
constructional restrictions.  For an 
“Immunisation” assessment to be 
complete the lineside circuitry should be 
tested with a single earth fault. 

In conclusion, all of these matters are 
worthy of a more detailed formal risk 
assessment than it was possible to do in 
John’s article, or in the chapter of 
“Railway Control Systems”.  The trackside 
equipment of the Ansaldo ACC system 
used on the Manchester South project did 
have such an assessment carried out as it 
represented a new equipment application 
under the modern safety assessment 
regime.  Although older circuitry designs 
can claim “grandfather rights” it would be 
desirable to verify their application 
standards with modern methods of risk 
assessment.  The need to carry out 
detailed assessments of potential earth 
faults is evidenced by the investigation 
into the fatal accident on the Washington 
D.C. Metro in June, where the 
investigations so far (NTSB Safety 
Recommendation of 22/09/2009) point 
towards insulation failure in equipment 
modules causing a track circuit WSF. 

Such a formal assessment should 
encompass: 

 likely sources of insulation failures / 
earth faults; 

 feasibility of equipment to detect 
earth faults; 

 the specification of fault detection 
alarm levels (perhaps categorised); 

 the method for presenting the alarm 
to maintenance staff; 

 procedures for remedial measures – 
especially timescales. 

In this way the whole process of 
controlling the hazard of WSF from earth 
faults could be visibly documented. 

For the moment I think the 
recommendations in “Railway Control 

Systems” essentially remain valid, but the 
availability of more sophisticated 
monitoring and alarm equipment indicates 
that a review would be advisable.  

David Bradley 

Set Up Science 

The paper by Eddie Goddard 
(November’s IRSE NEWS) mentioned the 
lack of school children taking maths and 
science and the need to “spread the 
word!” 

For the past couple of years or so, my 
wife and I have been involved with a local 
charity formed here in South Cheshire 
called “Set Up Science”.  It offers young 
people the opportunity to interact with 
Science, Engineering and Technology.  
The aim is to stimulate and encourage 
their continuing participation, not only 
during their schooldays, but hopefully on 
into their future careers. 

Set Up Science is most active during 
National Science and Engineering Week 
(usually in March each year) which is 
coordinated by the British Association for 
the Advancement of Science. 

So, what has this to do with the IRSE? 
The programmes cover topics aimed 

at both primary children and those at 
secondary level and range from chemistry, 
environment, medicine, mechanical and 
electrical engineering, etc, (“The Secret 
Life of Concrete” is one not to be missed 
next year, I believe).  Regrettably, given 
our proximity to Crewe, I understand that 
railway engineering has never featured in 
any of the programmes to date. 

So to help spread our particular word 
my plea to readers is, please is any 
organisation willing to put together a 
short talk on railway signalling or 
communications?  A hands on activity 
session is always well received, but I 
obviously appreciate that suitable venues 
are perhaps too far away for children to 
travel to and from within the school day.  
The sessions are entirely free to schools 
and take place at the relevant school, 
apart from those where the venue 
involves a coach ride. 

If anyone is at all interested I can put 
them in touch with the organisers to 
explore the possibility further.  My email 
address is: - joslyn@btinternet.com 

Alan Joslyn 
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Co-acting Signals 

I refer to Issue 150 and the picture in 
“Interesting Infrastructure” of the co-
acting signals at Lincoln.  There is nothing 
new in the signalling world as shown by 
the attached photographs of some signals 
at Werribee in the western suburbs of 
Melbourne.  Like Lincoln, the platforms 
are of the maximum length to accommo-
date the standard metropolitan train and 
cannot be extended any further; so 
Drivers have to draw right up to the signal 
and thus sighting of the main aspect is 
just about impossible.  Hence the co-
actors which remind me very much of the 
pedestrian signals on Paris traffic lights! 

General View of Werribee Departure Signals  
with co-actors to the right 

 

Close up of Co-actors 

Talking about different sorts of signals and the discussion about 3-4 aspect banner 
repeaters, how about the version shown below.  These are banner repeaters in the 
Melbourne Metropolitan Area and repeat the two headed signal around the corner 
which can show Red/Yellow/Green over Red/Yellow/Green.  As members from the 
northern hemisphere will no doubt realise a horizontal line means Red, a line at  
45 degrees means Yellow and a vertical line of lights mean Green.  So down-under we 
have taught Drivers the symbols of a signal aspect as shown on signalling plans! 

Banner (in the centre) showing that the next signal is showing Red over Yellow 

Some of the sighting problems caused by large structure gauge – the signals are by necessity quite high and not 
positioned close to the Driver’s eyelevel.  Due to the curvature it is often easy to misread which signal applies to 
the appropriate Driver especially at nightime. 

Tony Howker 

 

CURIOSITY CORNER 

What do 
you make of 
this one 
then? 

 
Thanks to  
Chris Majer for 
providing the 
picture 
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ELECTIONS 
We extend a warm welcome to the following newly-elected members: 

Fellow 

Lockett R European Railway Agency  France  

Member 

Beck S P Ministry of Railways  India   
Burns S Irish Rail    Eire 
Cox C J Irish Rail    Eire 
Hedinger E R plan + go ag, Zug  Switzerland 
Singh S Indian Railways   India  
Trajkov T T RailCorp   Australia  
Veninga K LOXIA     Netherlands  
 

Associate Member 

Kannan V Aurecon   Australia  
Nguyen T M Siemens Mobility   
Paley G A Gap Rail    
Richards C J    
Sharma K Kiran Infra Engineers  India   
Sreenivas V McML Systems   India   
Subrahmanyam V McML Systems   India 
Venkataswara Rao P McML Systems   India   
Wong Y W MTR Corporation  Hong Kong 
  

Accredited Technician 

Beaumont  R G Network Rail  
Grzywocz P Contractor    
Ko C P E KML Engineering  Hong Kong  
Martin C H Signalling Solutions    
Saxon G M Balfour Beatty Rail Projects    
Shaik R S Atkins Rail    
Siddiky M Signalling Solutions  

 

Associate  

Alavala R McML Systems  India   
Lababidi M Alstom Transport Australia  
Rivera V M Bechtel International South Korea 
Balasubramanian R McML Systems  India  

 

TRANSFERS 
Associate Member  to Member  

Mohan S Serco Middle East UAE 
Thevathasan N Invensys Rail 

Accredited Technician to Associate Member 

Ashley R J Amey Consulting 
Langford S Ontrack Engineering  
 

RESIGNATIONS 
Kerrigan S J 
 

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

 
Chiu  M M W 

Current Membership Total is 4485 

CONTRIBUTIONS 

Your Editorial Team naturally welcome letters on all subjects for publication in the 
NEWS.  However, recently we have received rather lengthy examples consisting of 
several pages.  Including extra pages in the NEWS obviously increases the production 
costs, so occasionally it is necessary to carry out some editing to reduce a letter to a 
more practical size.  Letters from IRSE members will be given preference, but any from 
non-members are still welcome and will be included whenever possible, but at a lower 
priority. 

Could we also remind potential writers, not only of letters, but of articles as well, 
that it would save your Editorial Team a significant amount of time if some basic 
formatting could be applied before passing over their efforts.  Some very simple rules 
are described on our website www.irse.org.   

From the home page proceed as follows: 
About (On left hand side of page) 
Publications & Goods (On left hand side of page) 
IRSE NEWS (On left hand side of page) 
Guidelines on Preparing Articles (On right hand side of page) 

 
 

Join the IRSE for free 
(Subject to conditions!) 

Please be aware that from July 2009, 
IRSE licensing candidates obtaining 
an initial or additional licence 
category have been invited and are 
entitled to join the Institution for a 
period of one year free of charge. 

This being the case, please pass 
this information on to those 
engaged within the industry who 
have obtained new and replacement 
IRSE licences since July 2009, who 
may not yet be members. 

For further information, please 
ask them contact hq@irse.org with a 
minimum of their name and IRSE 
licence number, clarifying that they 
wish to join the Institution. 


