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Reminder:  Volunteer S&T Technician of the Year Award 2010 
The Minor Railways Section has started 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 outside the railway industry. 

The successful winning individual will receive the following: 

 The winner’s trophy for a 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 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 onwards. 

For further information or to become a sponsor of this award, please contact minor.railway.sig@btinternet.com or 
telephone +44 (0)7794 879286. 
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Whilst we understand that there are continued economic issues affecting 
certain countries around the world, we can also see those countries investing 
in their railway industry and infrastructure.  For a signalling and 
telecommunications engineer, the opportunity to develop outside the UK has 
never been so good.  The high quality of skills and knowledge are rich pickings 
for railways around the world who want to signal and communicate with more 
trains in a safe and efficient manner.  But where does that leave the UK? 

From recent experiences we are seeing excellent engineers being tempted 
and leaving for pastures new, in order for them to reduce their stress levels 
and to provide a better life for themselves and their families.  And to be 
honest, who would blame them!  Working long hours all week and then at the 
weekend?  Attending teleconferences at all times day and night?  Covering for 
others who are on holiday or long term sick?  Covering for vacancies that will 
never be filled?  Working away from home for prolonged periods of time?  
Being told to achieve the impossible?  Being influenced to reduce timescales 
via various means?  Having to explain numerous times how things work? 
Having to explain what standards and procedures are?  Being told you are 
redundant due to overhead costs?  Who would be a signalling and 
telecommunications engineer in the UK? 

If we are to try and tempt new, younger people into this industry, we need 
to change as an industry!  Skilled, informed and competent signalling and 
telecommunications engineers are no longer in abundance.  Over the last 20 
years we have probably lost more by redundancy than anything else!  Whilst 
there are encouraging signs for the future, a new direction should be sought.   

We look forward to your feedback and comments. 
 The IRSE NEWS Team 
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INDIAN AUTOMATIC TRAIN CONTROL 

SUMMARY 
In 1982, when a basic version of Automatic Train Control 
(Siemens ZUB 100) was introduced in the Mumbai suburban 
section of India, it was envisaged to enhance safety.  During 
the last three decades, technological advancements in 
signaling have brought in much wider applications of 
Automatic Train Control (ATC) systems.  The ATC systems  of  
today not only enhance safety but also increase speed and 
capacity of the network and facilitate condition based 
maintenance and energy saving. 

As per Indian Railways Vision 2020, in the next decade, 
India is posed to see the realisation of a large number of mega 
rail projects e.g.  Dedicated Freight Corridors, High Speed 
Networks, Port Connectivity, the raising of speed, capacity and 
axle load on existing networks and headway improvement in 
suburban sections.  The Signalling and Train Control system of 
advanced railways where such rail networks are in operation or 
respectively under construction, are all ATC based.  So what 
should be the shape of an ATC for India?  

With locomotives pooled all over the Indian Rail network 
and no ATC system yet on its existing main routes, Indian 
Railways have an excellent opportunity to select the state of art 
ATC technology available in the world and adopt it according a 
“One India One ATC” policy.  This will enable interoperability 
of train operation amongst all its present and future networks, 
enhance capacity, speed, safety and system availability of train 
services at lowest cost to the Nation.  Looking at the present 
state of ATC development world-wide, the ETCS Technology is 
an answer for the One India One ATC vision.  A national policy 
decision for selection and adoption of ATC Signalling on 
Railways in India is urgently called for as is being done in 
Europe, USA and China.   

 

INTRODUCTION   
“We are passing through exhilarating times....India is on an 

exceptional ride towards betterment.”  

N R Narayana Murthy,  
Founder Chairman Infosys. 

 
Indian Railways Vision 2020 presented by the 
Honorable Minister of Railways to the Parliament 
envisages that in the next decade Indian 
Railways would invest Rs. 14 000 000 Millions 
(US $ 280 000 Millions) for augmentation of 
capacity, up-gradation and modernisation of 
Railways (figure 1). 

More than 30 000 km of route would be of double/multiple 
lines (compared to around 18 000 km today).  Of this, more than 
6000 km would be quadrupled lines with segregation of passenger 
and freight services into separate double-line corridors.  This will 
include Delhi-Kolkata, Delhi-Mumbai, Kolkata-Mumbai and  
Delhi-Chennai routes on which Dedicated Freight Corridors  
would be introduced. 

Maximum speed of passenger trains would be raised from  
110 or 130 km/h at present to 160 – 200 km/h on these 
segregated routes and, similarly, maximum speed of freight  
trains would be raised from 60-70 km/h to over 100 km/h. 

High-speed train service 

In the coming decade, Indian Railways plan to catch up with the 
developed railways of the world in the matter of speed of trains.  
The current effort to provide fast non-stop train services under the 
new brand of Duronto will continue.  In addition, the Vision aims 
at raising the speed of regular passenger trains to 160 – 200 km/h 
on segregated routes. 

The Vision 2020 also envisages the implementation of at least 
four high-speed rail projects to provide bullet train services at  
250 – 350 km/h, one in each of the regions of the nation and 
planning for at least eight more corridors connecting commercial, 
tourist and pilgrimage hubs.  Six corridors have already been 
identified for technical studies on setting up of High Speed Rail 
Corridors.  These are: 

 Delhi-Chandigarh-Amritsar; 

 Pune-Mumbai-Ahmedabad; 

 Hyderabad-Dornakal-Vijayawada-Chennai; 

 Howrah-Haldia; 

 Chennai-Bangalore-Coimbatore-Ernakulam; 

 Delhi-Agra-Lucknow-Varanasi-Patna. 
The Railways plan to use the Public Private Partnership (PPP) 
mode for investment and execution, and draw on frontier 

technologies incorporating the highest 
standards of safety and service quality. 

Dedicated Freight Corridors   

Two Dedicated Freight Corridors (DFC), on 
the Eastern (Ludhiana-Dankuni) and Western 
(Mumbai-Delhi) routes would be operational 
well before 2020.  In addition to these two 
corridors, it is planned to start work on four 
more DFCs, namely North-South (Delhi to 
Chennai) and East-West (Howrah to 
Mumbai), Southern (Chennai to Goa) and 
East-Coast (Kharagpur to Vijaywada). 

One India One ATC 
and Prof.Dr. Peter Winter   
Companion IRSE, Former Technical Director of 
Infrastructure and member of the Consulting Group at 
Swiss Federal Railways  
peter.pw.winter@bluewin.ch 

by Chandrika Prasad   
Hon.FIRSE, Former Adl Member Signal  
at Board of Indian Railways and  
Managing Director of PNCS  
cprasad2009@gmail.com  

Figure 1:  Vision  of Indian Railway network in 2020  
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Train Safety Mission – zero tolerance for accidents 

The Vision aims at making railway operations free of accidents, be it 
derailment, collision or fire on trains.  Advanced technologies in all 
spheres including track, rolling stock and signalling would be used 
for this purpose.  High-quality training to improve the skills of 
employees to manage new technology is critical, and steps would 
be taken to provide the same.  Nearly 70% of the fatalities in 
railway mishaps take place at unmanned level crossings.  Today 
there are around 17 000 unmanned level crossings.  It is envisaged 
that in the coming years not a single level crossing in the country 
will remain unmanned or unprotected.  Here too, advanced 
technologies would be adopted to meet the challenge.   

Introspection  

“Starting out behind is sometimes an advantage.  It lets those who adopt late skip 

steps, and avoid the mistakes of the trailblazers” 
Bill Gates in “The Road Ahead” 

Developing Railways as we are doing in India has an advantage: 
they can benefit from the experiences of developed Railways in 
other parts of the world. 

A look at the Signalling system of advanced railways who have 
many years of experience in running of High Speed Passenger 
services, Dedicated Freight services, High density main line and 
suburban services show that they have adopted ATC based 
Signalling and Train Control systems. 

Let us have a look at the current scenarios of ATC systems on 
these advanced railways, the lessons learnt and discuss what will be 
the shape of ATC for India? 

ATC WORLD SCENARIO 
Here is the brief of the present world scenario of ATC on 
developed railways and some of the developing railways.   

Europe    

In the past more than 15 ATC systems have been introduced in 
Europe which use different technologies and show huge 
differences in the functional performance e.g.  LZB (Austria, 
Germany, Spain), TBL (Belgium), ZUB (Denmark, Switzerland),  
Ebicab (Finland, Norway, Portugal, Sweden), KVB (France), TVM 
(Belgium, France, UK), PZB (Austria, Germany), EVM (Hungary), 
BACC/SCMT (Italy), ATB first and second generation 
(Netherlands), ASFA (Spain), Signum (Switzerland), AWS/TPWS 
(UK).  This panoply of ATC systems lacks compatibility.  As a 
result, on some of the cross-border trains such as “Eurostar” 
and “Four Capitals” Thalys units had to be fitted with at least six 
different sets of on-board ATP equipment including different 
Driver Machine Interfaces.  The same is valid for multi-system 
freight locomotives.   

Since the 1990s the European Union is promoting actively 
programs for establishing technical and operational 
interoperability for train operation all over Europe.  Thereby 
high priority is given to the harmonisation of the Signalling, 
Train Control and the Train Communication.  Originally the 
focus was laid on high-speed train service; later it has been 
extended to conventional main lines.  Under the umbrella of the 
Directives 2004/49 on safety of the community’s Railways and 
the Directive 2008/57 on the Interoperability of the rail system 
within the Community huge efforts have been made among 
others for setting up the specifications and coordinating the 
development of the two universal key systems ETCS for the train 
control and GSM-R for the train communication.   

After a long and sometimes painful specification, 
development, test and implementation process, many successful 
applications prove now the strength of this concept from the 
technical, operational and economical points of view.  The 
interoperability issues are solved with the current product 
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Figure 3:   ETCS applications planned or realised worldwide 
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INDIAN AUTOMATIC TRAIN CONTROL 
version 2.3.0d.  Under the competent guidance of the European 
Railway Agency intensive work for a next baseline 3 is in full 
swing which will lead in the near future to even more functional 
universality.  For the planning, testing and commissioning there is 
a clear trend towards more performance simulators in place of  
on-site trials. 

In Europe there is a strong political will to replace gradually 
the different legacy signalling, train control and train 
communication systems by the newly developed technologies.   
In view of the need for integrating ETCS with a great variety of 
current and future track-side configurations, ETCS has been 
conceived with a three level application concept whereby the  
on-board equipment can easily switch between Level 1 and the 
higher application levels, provided that it comprises the add-ons 
necessary for level 2 or 3.  These ERTMS/ ETCS levels are 
described in the IRSE NEWS May 2010 on pages 18 and 19. 

By the end of 2009, ETCS was in commercial operation in 
Europe on a total of about 2700 km of lines out of which 
1700 km with Level 1 and 1000 km with Level 2 (figure 2).  On 
the rolling stock side, about 1100 vehicles were either newly 
installed or retrofitted.  In October of this year ETCS Level 3 will 
go the first time into commercial operation on a regional line in 
Sweden. 

Let us look at the example of adoption of ETCS on various 
types of rail network as given below:  

(i)   New line dedicated for freight:  Betuwe Line (Rotterdam – 
German Border ETCS Level 1/2). 

(ii)   High Speed Passenger Network:  Torino – Milano – 
Florence, Roma – Napoli (Speed 300 km/h ETCS Level 2). 

(iii)  Existing main line Network: Luxemburg Railway  
(ETCS Level  1).   

(iv) Suburban Network: Madrid Commuter Lines  
(ETCS Level 1/2).   

Also outside Europe, ETCS has been widely accepted as state of 
art ATC technology.  It has been installed or is under installation 
in China, Middle East, Africa, Asia, Far East Asia and North 
America as shown in figure 3. 

In conclusion, the technology of ETCS has been successfully 
adopted in and outside Europe on High Speed Passenger 
Networks, Dedicated Freight Corridor as well as Conventional 
Rail Networks and Commuter Lines – thus providing a single 
window solution to ATC needs of all types of rail networks.   

USA  

In North America different systems of Automatic Train Control 
are in use e.g.   ETMS, OTC, VTMS, CBTM, CAS, ITCS. 

One of the ATC systems, namely ITCS (Incremental Train 
Control System) which has been introduced on a main line 
section of the Chicago-Detroit line is a vital communication 
based system utilising a digital data link between the wayside 
and on-board computer and location to perform the required 
traffic control functions.  It provides enforcement of signal 
indications, speed limits, temporary speed restrictions and 
advanced warning at level crossings. 

However the above mentioned different ATC systems are not 
interoperable between each other.  No systematic compatibility 
exists between the products of the different suppliers and the 
system specifications are not in public domain.  The US Railroad 

Safety Improvement Act 2008 now mandates the introduction of 
a Positive Train Control (PTC) by railroad on all lines with mixed 
and hazardous material traffic by 2015.  As a result railroad and 
industries are pushing forward with research, development and 
deployment of various PTC systems.   

The Railroad Safety Advisory Committee has laid the 
following core objectives for the PTC system: 

 Prevent Train to Train collisions; 

 Enforce all forms of speed limit (permanent, temporary 
speed restrictions and switch speeds); 

 Protect  roadway workers working within their authorized 
limits; 

 Protect against switches not lined properly.   
One of the most important issues facing the industries is how to 
achieve inter-operability between the products of the different 
suppliers.  The supply industries are participating in an FRA 
supported program of Interoperable Communication Based 
Signalling (ICBS) to demonstrate the ability of multiple signalling 
suppliers to achieve interoperability by following AREMA‘s 
“Recommended  Practices on Communication–Based 
Signalling”.  Union Pacific Corporation, Burlington Northern 
Santa Fe Corporation and Norfolk Southern Corporation have 
reached an agreement on establishing interoperability standards 
for Positive Train Control, a critical component to safely 
implementing PTC technology across all rail systems. 

China  

China is pursuing a huge program for the construction of new 
Dedicated Passenger Lines (DPL) for train speed of more than 
200 km/h.  About 16 000 km of new DPL are targeted for 
commercial services by 2020. 

Looking into the requirements of train control systems for 
various types of rail network, China has adopted a concept of 
Chinese Train Control system (CTCS) with four application levels 
which are downward compatible: 

 CTCS Level 3 – for lines having maximum speed of 
300 km/h.  It is based on the ETCS Level 2 with some 
additional specific Chinese functions specified by MOR; 

 CTCS Level 2 - for lines having maximum speed of 
250 km/h.  It follows Distance to Go principle using coded 
track circuits and Eurobalises; 

 CTCS Level 1 - for lines having speed up to 160km/h.   
It uses CTCS Level 0 plus intermittent information from 
Eurobalises for additional route and topographic data;  

 CTCS Level 0 - a conventional  system using coded track 
circuits, on-board 1 out of 2 computer  
(12 000 locomotives have been equipped).   

Japan  

The Japanese Railways are pioneers in development and 
adoption of ATC technology.  The latest ATC system under 
development in Japan is ATACS (Advanced Train Administration 
and Communications System).   

ATACS is a development project which started in the 1990s 
at the Japanese Railway Technical Research Institute.  At JR East, 
experiments began about 10 years ago.  Subsequently, full scale 
prototype testing toward practical application took place on a 
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suburban line with good success.  For about two years, work towards a commercial 
application is ongoing.  Basic functions are train interval control and speed control.  
Besides this, there are the functions of switch control in station yards, level crossing 
control and security for maintenance work and many others.   

Main features are on–board based train location, a constant radio transmission 
between ground and on–board and the use of an on-board route map.    

INDIA 
The Beginning: AWS (ZUB 100) 

As far back as 1968, the Railway Accident Enquiry Committee (RAEC) had recommended 
the provision of AWS (Auxiliary Warning System) on trunk routes of the Indian Railways 
for speed of 120 km/h and above and on suburban sections of Mumbai, Calcutta and 
Chennai.  Similar recommendations for adoption of AWS have been made by 
subsequent Safety Committees and Accident Enquiry Committees     

In 1982, when a basic version of Automatic Train Control (i.e.  AWS Siemens ZUB 100) 
was introduced in the Mumbai suburban sections it was meant mainly to enhance safety.  
Indian Railway AC Traction Manual says “The AWS system ensures extra vigilance on 
part of the drivers and in case of driver becoming momentarily inattentive it gives a 
warning bell and then applies the brakes automatically.  Power is cut out and brake 
operation also takes place in case driver crosses a Stop Signal at Danger.” 

Train Protection and Warning System TPWS  
(=ETCS Level 1 with limited functionality),  
Train Protection System TPS  
(=ETCS Level 1 with updated limited functionality)   

As a consequence of a major accident at Firozabad in 1995, the Indian Railway Board 
appointed a Committee to study the various ATC systems in use in world railways and 
suggest a suitable pilfer-free ATC for Indian Railways.  The Committee after study of the 
various ATC systems in use / under development in the world railways recommended 
the adoption of Radio Based Fail Safe ATC system superimposed on the existing 
signalling system of Indian Railways.  A pilot project of radio based ETCS Level 2 for 
Delhi – Agra section was sanctioned in the 1998-99 Railway Budget.  Ten spot 
frequencies in GSM-R band were allotted by the Wireless Planning Commission for the 
same.  Based on the performance of radio based ETCS Level 2 system on Delhi – Agra 
section its implementation on A, B, C routes of Indian Railways was envisaged. 

Subsequent developments have led to a main line pilot project of Train Protection 
Warning System (= ETCS Level 1 with limited functionality) being installed on the New 
Delhi – Agra (195 km) highly saturated double track line section, which is presently in  
the advance stage of completion (figure 4). 

Another project of Train Protection and Warning System (= ETCS Level 1 with limited 
functionality) has been successfully introduced on the Chennai Central - Gummdipundi 
(45 km) suburban section (figure 5, 6).   

In the Railway Budget 2010 presented to the Parliament over 800 km of new  
projects of Train Protection System (= ETCS Level 1 with updated limited functionality 
based on experience gained) has been further approved on the following sections of 
Indian Railways: 

 

 

Anti-Collision Device (ACD)   

An Anti-Collision Device (ACD) has been developed by the Konkan Railway to prevent certain types of accidents e.g.  head-on 
collisions, side and rear-end collisions and those caused due to infringement by derailed vehicles on adjoining tracks, detecting `train 
parting', and provides audible and visual warning at level crossing gates when trains approach them.   ACD works on Satellite based 
Global Positioning System (GPS) and Angular Deviation Count principle for identification of track layout.   

Figure 4:   Delhi Agra TPWS 

Figure 5:   Driver cab with TPWS DMI on Chennai 
Central – Gummdipundi suburban line 
section (45 km) 

Figure 6:   TPWS balises 

 Sealdah- Howrah –Kanna; 

 Tundla- Kanpur; 

 Howrah – Kharagpur; 

 Virar- Vadodara. 

4 

5 

6 
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KATIHAR

Sr.
NO.

Railway ATC
System

Section Kms. Status

1. Eastern TPWS Sealdah - Howrah - Khana 142 Approved 2010

2. Northern ACD Jalandhar - Amritsar In progress

3. North Central TPS Tundla - Kanpur 230 Approved 2010

4. North Central TPWS Delhi - Mathura In progress

5. North Frontier ACD North East Frontier Rly. Installed

6. Southern TPWS Chennai - Gummidipundi Installed - 2009

7. South Central ACD Vasco - Madgaon - Londa In progress

Hubli - Guntkal - Renigunta

8. South Eastern TPS Howrah - Kharagpur

9. Western TPS Virar - Vadodara

10. Western AWS Mumbai Central - Virar

116 Approved 2010

340 Approved 2010

Installed - 1985

A pilot project of ACD has been undertaken on the Northeast 
Frontier Railway.  Extended field trials of ACD have been carried 
out on the Jalandhar-Amritsar section of the Northern Railway.  
Further work for provision of ACD on about 1750 route km and 
route survey on about 10 000 route km has been approved on 
Indian Railways.   

ACD is however not safety validated to SIL 4 and is not meant 
for increasing capacity / speed of the network as envisaged in 
Indian Railways Vision 2020. 

ATC 2010 India 

Thus in 2010 the ATC Map of India presents a mix of 3 ATC 
systems in various stages of use / installation /development 
(figure 7).  It shows no continuity of a specific ATC system for a 
class of rail network.  The 3 different ATC technologies are not 
interoperable.  So India is heading towards the same ATC 
scenario as that of Europe 1990.  Hence, there is an urgent need 
to do a mid course correction.   

ATC REQUIREMENTS FOR INDIA  
Presently over 65 % of Indian rail traffic moves on its golden 
quadrilateral.  There is no ATC system provided on this high 
density mixed traffic route.  Driver Guard train radio 
communication is limited to a few selected trains on a limited 
stretch of the section.  So there is no technical aid to the driver 
for running his train.  With recent introduction of mid section 
Intermediate Bock Signals/Automatic Signals, the number of 
signals is increasing what causes more strain on the driver. 

Rising the speed on the main routes/turn-outs is taking place 
all over the world.  Existing networks are getting upgraded to 
provide higher speed up to 200 km/h, e.g.  West Coast Main  
line in UK.  In Indian Railways Vision 2020, the speed on the trunk 
routes are planned to be raised to 200 km/h against the existing 
130 km/h.  While existing turn-outs have design speed potential 
up to 100 km/h, permissible speed is only 15/30 km/h there is 
the need to introduce an ATC technology which can assist to 
optimise the track potential and increase the speed and capacity 
for running more passengers and goods services.   

The locomotives on Indian Railways are pooled.  So the ATC 
technology for India should be such that its locos can be 
interoperable on main line railways, Suburban Railways, Freight 
Corridors as well as High Speed network links.   

Which ATC Technology for India?  
At present, practically no ATC system exists on the main line rail 
network in India.  So India has an opportunity to consider a wider 
spectrum of ATC Technologies available worldwide and select 
the one encompassing multiple needs (e.g. given below) of its 
rail network in the present and for future years:   

 Dedicated Freight Corridors of India;  

 Proposed High Speed Passenger Networks (speed 
300/350 km/h);  

 Upgrading of the Golden quadrilateral  rail network for 
capacity, safety and speed increase to 200 km/h; 

 Raising of train speed on turn-outs of the existing rail 
network where ever higher speed turn outs are provided;  

 Headway and safety improvement of the suburban 
networks of Mumbai, Chennai, Delhi and Kolkata.    

Taking into account the signalling requirements of the above 
projects, the ATC 2020 Map of India will be congruent with the 
map shown in figure 1 at the beginning of this article. 

Looking at the present state of ATC development world-wide, 
ETCS is an Automatic Train Control technology which can cater for 
all the multiple needs of present and future rail projects in India. 

Some of the important advantages of ETCS Technology are:  
i) Interoperability (from a signalling point of view):  

train movement from one rail network to another e.g. 
movement of freight locomotives from mainline railways 
of IR to freight corridors and vice versa will be possible 
with full safety.   
Thanks to the 3 application level concept, ETCS can be 
combined optimally with older, state of the art as well as 
future oriented structures of signalling installations. 
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NO.

Railway ATC
System

Section Kms. Status

1. Eastern TPWS Sealdah - Howrah - Khana 142 Approved 2010

2. Northern ACD Jalandhar - Amritsar In progress

3. North Central TPS Tundla - Kanpur 230 Approved 2010

4. North Central TPWS Delhi - Mathura In progress

5. North Frontier ACD North East Frontier Rly. Installed

6. Southern TPWS Chennai - Gummidipundi Installed - 2009

7. South Central ACD Vasco - Madgaon - Londa In progress

Hubli - Guntkal - Renigunta

8. South Eastern TPS Howrah - Kharagpur

9. Western TPS Virar - Vadodara

10. Western AWS Mumbai Central - Virar

116 Approved 2010

340 Approved 2010

Installed - 1985

Figure 7 : ATC map 2010 for Indian Railways 
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ii) Supplier Interoperability: ETCS is based on open 
Specifications in the public domain.   
As a result a sub-system of one manufacturer can be used in 
a system supplied by another manufacturer.   

iii) Safety improvement: Speed monitoring and automatic train 
control will greatly reduce the railway accidents due to 
driver passing signal at danger, fog, over speeding etc. 
resulting in saving of human lives and cost of damage. 

iv) Capacity Improvement : Derived from the worldwide 
experience in introduction of ETCS the following capacity 
improvement is envisaged  in India: 

ETCS Level 1: Raising of speed on turnouts and on the 
section will result in capacity increase; 
ETCS Level 2: Continuous speed monitoring and 
automatic train control will result up to 30 % increase in 
capacity and throughput.  Headway of up to 2 minutes on 
mixed traffic is achievable.        

v) Availability Improvement: ETCS can provide maintenance 
aids, supporting preventive maintenance and remote 
diagnostics. 

vi) Cost Reduction: As the same product is being supplied by 
different suppliers, it enables competitive bidding resulting 
in cost advantage to railway. 

vii) Open Market: Adapted to mixed traffic both freight & 
passenger, compatible with all existing signalling systems.  
Fewer types of equipment - lower installation, operation and 
maintenance costs.  Availability of perform and simulation 
tools for validation, testing, planning and training. 

viii) Return on Investment (ROI): 
The following benefits will result in higher rate of return:   

 Increase in safety, prevents signals passed at danger 
(SPAD) and the risk of wrong  actions by the driver; 

 Monitoring of level crossings continuously and situation 
reported to local control centre  and /or driver of 
approaching trains thus reducing accidents;  

 Monitoring of trackside signalling equipment and 
trainborne equipment preventive maintenance;  

 Increased productivity of rolling stock with capacity 
increase  and rising speeds; 

 Energy saving (10-15%) through Real time operation, cab 
signalling and central management; 

 Maintenance saving  due to possibility of centralised 
maintenance data on the train radio communication 
between train and depot permitting maintenance action 
being carried out earlier or on a preventive basis;  

 Saving in track work by optimising staff protection by 
implementation on just-in-time basis leading to enhance 
productivity. 

CONCLUSIONS  
As per Indian Railways Vision 2020, in the next decade, India is 
posed to see the realisation of a large number of mega rail projects 
like Dedicated Freight Corridors, High Speed Networks, Port 
Connectivity, Raising of speed, capacity and axle load on existing 
network and headway improvement in suburban sections.  The 
advanced railways, where such rail networks are in operation / under 
construction, have adopted / are adopting   ATC based Signalling 
and Train Control systems.   

During the last three decades, technological 
advancements in signalling have brought in much wider 
applications of Automatic Train Control (ATC) systems.  The  
ATC of today not only enhances safety but also increases 
speed and capacity of the network and facilitates condition 
based maintenance and energy saving. 

With locomotives pooled all over railways in India and 
practically no ATC system on its existing  main routes, Indian 
Railways  have  an excellent opportunity to select the state of 
art  ATC technology available in the world and  adopt it 
according to a “One India One ATC” policy.  This will enable 
interoperability of train movements amongst all its present 
and future networks, enhance capacity, speed, safety and 
system availability of train services at lowest cost to the 
Nation.  A national policy decision for selection and 
implementation of ATC Signalling on Railways in India is 
therefore urgently called for as it is being done in Europe, 
USA and China. 

Looking at the present state of ATC development world-
wide, the ETCS technology is a most attractive answer for the 
One India One ATC vision.  Its evolution offers a unique 
opportunity also for the Indian Railways.  The problem of 
migration from legacy ATP to ETCS is much easier to solve for 
India than in Europe – for the migration of the ZUB 100 
system in the Mumbai region towards ETCS, a similar 
approach could be applied as for the ZUB 121 in Switzerland. 
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PRINCIPLES FOR TODAY’S RAILWAY 

INTRODUCTION 
It is said that there are four fundamental principles of signalling: 

a) Safe spacing.  A train is given a route that is clear of other 
trains; it will not run into the rear of another train or vehicle; 

b) No excess speed.  A train will operate within the speed 
limits currently in force for the route and the train; 

c) Route holding.  The route, once given to a train, is not 
revoked or altered without some form of assurance that the 
train is not to make use of the route, or has finished using 
that route; 

d) No conflicting moves.  The route offered to a train is clear 
of any other route offered to other trains. 

These principles have been previously presented to the Institution 
by Mr J. D. Mills in 1984 with additions by Mr T.M. George in 
1985 and there is no doubt they sum up most of what a signal 
engineer does. 

However, in the UK mainline railway of today, there is a divide 
between the Infrastructure Manager and the Train Operator.  
Through the Railway and Other Guided Systems Regulations 
(ROGS) and the definition of the interface between train and 
trackside in the Technical Standards for Interoperability and 
Railway Group Standards, there is now more emphasis on the 
interface. 

The four principles still stand for the interlocking and much of 
the interface, but I would like to suggest that there are three 
fundamental messages for the interface between the signalling 
system and the train operator. 

Message 1 - To authorise a driver to proceed either on 
sight or to the end of the section 

The first message is to advise the driver that it is safe for the train 
to proceed, however this needs to be qualified with a message 
advising whether the driver can expect the section to be occupied 
or clear. 

If we look at current UK mainline practice, where the section is 
clear then the message is conveyed as an absence of a red aspect 
– other elements of information relate to messages 2 and 3 about 
distance to go to a stop aspect and routing information. 

Alternatively, if the section may be occupied then the 
message takes the form of a position light subsidiary aspect 
advising the driver to proceed as far as the line is clear or until the 
next signal.  The driver is expected to control his speed to be 
able to stop short of any obstruction. 

Moving to cab signalling and ETCS (European Train Control 
System), the message can take more forms such as FS (full 
supervision) which is equivalent to a main aspect, OS (on sight) 
which is equivalent to a subsidiary aspect, SH (shunting) where a 
number of moves will be made within a restricted area and  
SR (staff responsible) where the driver overrides the signalling 
system and proceeds on sight at the direction of the signaller. 

Message 2 - To advise a driver in time to enable the 
train to be controlled to a stand before a stop aspect/
indication 

Authorising a train to start is easy, it is making sure that it does 
not exceed the route which has been set for it which is harder, 
and this requires the driver to be given advance information 
that the train needs to be slowed including the location to stop 
at. 

For conventional UK signalling this is provided by one or 
more cautionary aspects with the first of these positioned so 
that any train authorised to use the route can brake to a stand 
with a margin to spare.  Other countries have provided the 
driver with decreasing speed information through a variety of 
aspects. 

With the introduction of cab signalling more information can 
be provided to the driver such that there is no need for route 
knowledge in order to know where the stopping point will be.  
For ETCS, the driver has a speed curve to follow down to the 
stopping location with the last 50-100m being at a release 
speed up to the stop point. 

What is interesting is that if one looks at the cab signalling 
on the HS1 (the line from the Channel Tunnel to St Pancras), 
then the driver only gets the target speed for the next section 
(including zero if the route does not continue into the next 
section).  This is more akin to the UK “distance to go” signalling 
than ETCS. 

Message 3 - To enable the driver to control the speed 
of the train within the authorised speed profile 

Having dealt with starting and stopping, it is time to turn to 
managing the journey safely.  The authorised speed profile may 
vary along the route due to the track geometry, the underlying 
structures, the type of train and its weight, junctions and other 
features.  The driver needs to be able to manage the train such 
that it does not stray outside that authorised profile. 

In the UK (under conventional signalling) we rely heavily on 
the driver’s route knowledge to know the safe speed for the 
type of train being driven.  This is reinforced by lineside signage 
although it is debatable how much reliance can or should be 
placed on this.  One area where signage is the prime provider 
of information is temporary or emergency speed restrictions for 
which the driver cannot rely solely on his route knowledge. 

For a section of line we can expect a driver to manage the 
train within the speed profile provided we do not have any 
junctions where the speed profile may be different depending 
on the route (and indeed be zero for certain types of train on 
certain routes).  Here we provide junction signalling to advise 
the driver of the route immediately before the divergence and, 
more often now, on the approach. The subject of junction 
signalling could be a paper on its own! 

Principles for Today’s Railway - Defining the Messages 

By John Alexander, C.Eng, FIRSE, MIET   
Principal Policy and Standards Engineer (Signalling), Network Rail  
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With cab signalling, this is not an issue since the driver’s 
display always shows the maximum safe speed taking account of 
the train and any routes set.  An interesting feature of moving to 
ETCS cab signalling is that the requirement for driver’s route 
knowledge diminishes and the issue of misrouting needs to be 
managed by the signalling system.  It will be interesting to see 
how drivers react to this change with the potential that the job of 
driving a train becomes more robotic and less interesting. 

CONVEYING THE MESSAGE 
It was probably ten years ago that it was predicted at an IRSE 
lecture in London that in the next 10 – 15 years ETCS would be 
widespread and hence there was no need to continue developing 
lineside signalling.  The technological challenges of delivering 
ETCS (against a moving target of the Systems Requirements 
Specifications) to enable a truly interoperable system are partly 
the reason that those prophesies have yet to be fulfilled.  There is 
also no doubt that fitting ETCS to a varied, existing railway and to 
a heritage fleet of trains where virtually every unit is wired 
differently makes it a costly exercise where the financial benefits 
will only be realised after many years of substantial investment. 

That leaves scope to explore whether there are opportunities 
to increase the effectiveness of existing signalling by passing the 
desired message to the driver more clearly and consistently.  
There is a desire to enable trains to negotiate junctions at higher 
speeds whilst ensuring they should never go past the end of the 
route set due to potentially misleading or distracting messages.  
The industry also needs to be able to generate the message as 
cheaply as possible to enable routes to be maintained and 
modernised in advance of the arrival of ETCS. 

CLARITY OF MESSAGE 
If one had a blank sheet of paper, then one would develop a 
series of visual messages formed of aspects and indications, 
which conveyed a unique item of information for each 
combination.  Unfortunately our signalling has developed from 
the earliest mechanical signalling through early colour lights, with 
minor excursions into speed signalling before we have, in the UK, 
settled on a mixture of various techniques. 

In the process we have tried to keep indications consistent but 
we have also maintained all the options of the past leading to a 
complete mixture.  Looking at the simplest message – STOP – 
one can see how history has led us to a variety of messages all 
meaning the same thing.  On the UK mainline railway the 
following are either documented in Railway Group Standards for 
new installations or still remain and mean stop: 

a) Circular, steady red light – the conventional colour light 
signal aspect, normally positioned to the left of the line and 
close to driver’s eye level.  It can also be the aspect 
displayed by a semaphore signal or semaphore shunt signal 
at night; 

b) Horizontal red board (with a white vertical stripe)  
– a semaphore signal arm; 

c) A red reflective circle – on a stop board or on level crossing 
gates; 

d) A white disk with a horizontal red line across it – a 
semaphore shunt signal; 

e) A red reflective bar at buffer height – a buffer stop.   
This may have one or two (vertical) red lights associated 
with it or in certain circumstances it may have two vertical 
white lights; 

f) Two small, circular red lights (horizontal) – a colour light 
shunt signal or limit of shunt; 

g) An illuminated circular sign saying “limit of shunt”; 
h) A floodlit, square board saying “limit of shunt”; 
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PRINCIPLES FOR TODAY’S RAILWAY 
i) One small red light and one small white light 

(horizontal) – a legacy colour light shunt signal; 
j) A red tail lamp – on the train ahead; 
k) A flashing red light – used at locally monitored 

level crossings and as a point’s indicator. 
That may not even be an exhaustive list, but it gives 
an indication of how many different ways we attempt 
to convey one, simple message.  If one adds to the 
equation that these messages can be contradicted by 
other messages so that “stop” does not always mean 
stop, then it becomes obvious how skilled a train 
driver need to be. 

For instance, if there are more than one 
semaphore stop arms then they only mean stop when 
they are all horizontal.  A red signal aspect can be 
passed if two white lights of a subsidiary signal is lit.  
A stop board can be overridden by instructions or on 
the driver’s own authority (depending on the 
message). 

As my good friend Tony Howker would say “Have 
we forgotten the driver?”.  It is no wonder that there 
are drivers who do not like to go to certain areas 
because they don’t feel confident that they 
understand the signalling. 

REACTING TO THE MESSAGE 
Not only have we tried to convey different messages 
by the same signal aspect or indication, we have failed 
to even be consistent in how we explain their meaning 
to drivers.  Perhaps, rather than saying we have been 
inconsistent, actually we have failed to clearly state 
what is expected and left it up to driver’s experience, 
their trainers and handed down knowledge. 

If one can be confident on how a driver will react 
to each message then one can use those messages to 
support the driver in controlling the speed to the 
authorised speed profile and also relax some of the 
junction controls.  For instance, many junctions are 
preceded by flashing aspects which were originally 
introduced to advise drivers that there was a high 
speed divergence, however since the aspect is yellow 
and drivers are trained that the signal beyond the 
junction should be treated as red, the actual 
divergence speed is often below the design speed. 

Where a junction has a free yellow without any 
warning sequence (often called MAY-YY) then the 
double yellow aspect is experienced by the driver in 
two completely different circumstances – does that 
introduce a risk that the driver will make a mistake? 

No doubt any proposal to use the “required” 
reaction of the driver to manage a potential safety risk 
will be challenged.  However we already rely on the 
driver’s reaction to cautionary aspects and their 
application of route knowledge to manage their train 
safely.  The SPAD (Signal Passed At Danger) and 
other incident statistics suggest they are very good at 
their job most of the time. 

WHAT MESSAGES DO WE REALLY NEED? 
It is not possible for an Infrastructure Manager to change the aspects and 
indications displayed without the co-operation of the train operator and, 
most importantly, the train driver.  Exactly what the required messages are 
needs to be determined and then one needs to establish how one migrates 
from the position we are in to where we would like to be without introducing 
even more confusion. 

When ETCS arrives then the debate will become academic for the main 
routes within the UK, but I predict there will be lines with trackside signalling 
for many years.  We need to work towards delivering the best information to 
the driver from this equipment and enabling the full capacity of the railway 
to be realised. 

In my mind, we can either 
continue patching the current 
principles and adding more 
local anomalies or we can be 
more fundamental and agree 
a set of rules which will be 
applied universally on new 
works and alterations. 

As an Institution we 
should be at the forefront of 
the thinking about all forms 
of railway signalling systems – 
now it is our opportunity to 
take that lead!  Over to you! 

PRINCIPLES FOR TODAY’S RAILWAY 

'Smart Approach' to Reduce Signalling Costs 
The cost of installing and maintaining railway signalling could be reduced 
if rail companies adopt the findings of a new independent study on the 
Total Cost of Ownership of rail signalling systems. 

The study, the third in a series examining the costs and benefits of 
investment in transport networks, was commissioned by Invensys Rail and 
undertaken by strategy consultancy Credo.  It builds on earlier findings 
which concluded the most economically beneficial method of increasing 
rail capacity is through signalling, particularly the latest in-cab solutions. 

By focusing on Total Cost of Ownership (TCO) rather than just the 
cost of purchase and installation, operators can benefit from a significant 
increase in value from their existing and new signalling systems. 

After analysing similar in-service operations in North America, Europe 
and Asia, the study found that 60% of a signalling systems' TCO relates 
to implementation and the remaining 40% to operation, with the major 
component across both being labour costs.  Using real life examples, the 
study analyses a variety of initiatives that can be adopted to reduce TCO, 
for example using modular signalling systems formed from standard 
components, which saves money in the long term and also increases 
reliability.  Comparing rail to other industries, such as telecommunications, it 
also sounds a warning for those operators who focus on the cost 
implementation in the short term and fail to recognise the cost of 
operation in the longer term, and recommends a new approach to 
financing as a result of a closer appreciation of TCO. 

Other ways of reducing operating costs are also explored and 
analysed - including the use of condition-based monitoring equipment to 
anticipate equipment failures and replace components before they 
expire, and using handheld computers to improve staff training and 
enhance the quality of installations. 

More information about these findings (concise article format or full 
whitepaper PDF) can be obtained at www.ballard.co.uk. 
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IRSE MATTERS 

Two Wing Award Winners in 2010 
The 2010 Wing Award for Safety was presented this year to two 
individuals from Network Rail to recognise their contribution to 
improving track safety.  Thanks to the generosity of Modern 
Railways, we were again able to make the presentations at their 
high profile Innovation Awards lunch held at the Grand 
Connaught Rooms, London on 25 June 2010.  Anna Walker, the 
chair of the Office of Rail Regulation handed the Awards to John 
Mawby and Dave Deeley at the beginning of the ceremony.  

Having considered all the nominations for the award received 
from across the industry, the judging panel unanimously agreed 
that it was the team effort of John Mawby, as local Health & 
Safety representative from the Ipswich Signalling and Telecoms 
Group and Dave Deeley, the Infrastructure Maintenance Delivery 
Manager, Colchester that made their nominations stand out.  

John has carried out the role of Health & Safety 
Representative on the Colchester Area for the past 20 years and 
throughout that time he has never let his enthusiasm slip, and 
despite changes in the management team, he has always 
engaged with his Line and Senior Managers to make a genuine 
difference to safety.  He worked alongside Dave, the other 
recipient, in familiarising the local teams with the Worksafe 
Procedure, which is Network Rail’s procedure for giving staff the 
right to stop work on grounds of safety, making sure every team 
member felt comfortable raising any safety concerns through to 
the appropriate level.  Whilst there is no one large safety scheme 
that John has been involved with that stands out above others, 
the large number of day-to-day schemes that he has been part 
of, or led, has made a genuine difference to safety in both his 
area of work and others across the country.  Specifically, his work 
is delivered as part of a team effort, rather than the H&S 
Representative and Management Team delivering individually.  
He is an excellent example of how Network Rail would expect 
new Safety Representatives that are developing in their role to 
behave.  His gaining this award not only rewards him for his 
many years of work aimed at improving safety, but also helps 
send a message to the new era of Safety Representatives that it 
is behaviours and values such as his that make a real difference 
to safety for each and every member of Network Rail’s teams. 

In Dave’s case, he made an immediate impact on arriving at 
Colchester in March 2009 when he agreed with John that an 
increase in the number of lookouts used for track patrolling was 
needed.  To reinforce this message, he briefed staff on the rules 
in the area and on the Worksafe Procedure.  He then manufactured 
and issued Worksafe Procedure wallet cards as a reminder and 
reference for staff, an initiative which has now been copied by 
other maintenance delivery units across the country.  He typically 
carries out three safety tours per week, often at weekends and 
nights, and always finds time to talk to staff listening to their 
concerns.  In a recent survey on employee engagement 
conducted by Gallup for Network Rail,  the Colchester Delivery 
Unit registered the largest improvement in the country and the 
accident frequency rate for Colchester is currently 0.15 which is 
well below the Network Rail target of 0.22. 

They are both worthy recipients of an Award which, since its 
inception in 1994 to commemorate the work and life of Peter 
Wing, a Fellow of the Institution who made such a great 
contribution to track safety during his career with British Rail.  It 
has been given to many people who have followed in his 
footsteps in trying to reduce trackside workforce injuries and 
fatalities, a task which needs as much diligence today as it did 
sixteen or so years ago. 

Colin Porter, Chief Executive 

Photo left to right:   
Colin Porter, Chief Executive, John Mawby, Dave Deeley,  
Anna Walker (Office of the Rail Regulator)                  Photo Modern Railways 

IRSE Textbooks 
In 1995, at the instigation of a former French President of the 
Institution, Jacques Catrain, the Institution published a text 
book called European Railway Signalling, which described the 
then current signalling practice of twelve European railway 
administrations, at that time largely integrated railway 
infrastructure and operations companies such as SNCF, DB etc.  
This was particularly relevant with the opening a year earlier of 
the Channel Tunnel between England and France and at a time 
when discussions were already underway on the development 
of an interoperable and standard signalling system for the 
whole of Europe, a dream still in the process of being fulfilled. 

In mid 2008, the Institution was approached by the Railway 
Electrical Engineering Association of Japan with a request that 
they be allowed to translate the book into Japanese for the 
benefit of their members in Japan who wanted to find out more 
about signalling in Europe.  An agreement 
was drawn up (in English!) which allowed 
the Association to translate the book in 
return for a nominal fee and certain 
conditions regarding copyright retention 
and style of the book, and in early July 
2010, a copy of the Japanese translation 
duly arrived on my desk.  This is the second 
Institution textbook to be translated from 
English as the Metro Railway Signalling textbook 
was translated into Korean in 2008.  
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The Midland & North Western Section annual steam lunch took place 
on the Severn Valley Railway this year, with a turnout of around 70 
people,  it was the largest event of this kind the section has ever run.  
The purpose of this year’s luncheon was also to commemorate the 
40th anniversary of the section, which came into being in 1970.  Co-
incidentally, the railway has also celebrated forty years of steam 
running, with a special train running on the 24 May 2010.  Just like 
the M&NWS, the Severn Valley Railway continues to be hugely 
successful, running some 2500 trains covering in the order of 
40 000 miles (about 65 575 km) each year. 

Prior to joining the train standing in platform 2, the party was 
invited to visit the Kidderminster signal box, which controls the 
station area and the entrance to the single line to Bewdley, the start 
of the 16 mile scenic route to Bridgenorth.  Visitors were able to view 
both the locking frame and the relay rooms under the signalbox, as 
well as see the operating floor in action.  The signalman for the day 
was John Francis, former President of the Institution, who made the 
party welcome and explained how the various pieces of signalling 
equipment worked.  The Western Region 5-bar vertical tappet frame 
in Kidderminster box originally contained 58 levers and controlled 
Acton Yard on the outskirts of London, it was commissioned when 
the former Acton East signal box closed in 1959.  When installed in 
Kidderminster, the frame was extended to 62 levers and was 
commissioned on 21 November 1987 to the final anticipated layout, 
even though not all the railway had been installed at this point.  
Acceptance lever operation was commissioned at this time to control 
the trains between Kidderminster and Bewdley.  The vast majority of 
the area controlled by the box is track circuited, including the single 
line, with most of the points and signals being mechanical, electrical 
operation being reserved for those items furthest from the signalbox.  
Platform 2 was commissioned in December 1990, completing the 
layout as originally envisaged. 

The dining train left for Bridgenorth on schedule at 11.45, with 
lunch being served as we were whisked along the valley of the river 
Severn, past Bewdley, Arley, Highley and Hampton Loade.  Coffee 
was consumed just in time for arrival into Bridgenorth, where there 
was time to visit the engine shed, the signalbox or the bar, 
depending on individual choice. 

The section’s 40th anniversary train was hauled throughout the 
day by ex-Great Western Railway 4-6-0, number 7812, Erlestoke 
Manor, built at Swindon in January 1939.  The locomotive was 
withdrawn by British Railways in 1965 and sent to Dai Woodham’s 
scrap yard in Barry, South Wales for breaking up.  However, better 
news followed and the locomotive was rescued in 1975 and started 
to run on the Severn Valley Railway following repair work in 1979.  
Further repair work has recently been undertaken on the ‘Manor’, 
which was completed in time for the locomotive to haul the first 
passenger train from Bridgenorth on Good Friday 21 March 2008, 
following a nine month closure due to the floods that devastated the 
line on 20 June 2007. 

1 

2 

3 1   Arrival of the special train 
back at Kidderminster 

2  Bridgnorth signal box 

3  Clive Williams, Section 
Treasurer ensures 
balancing of the books 
prior to a beer! 

4   Graham Hill (right) presents  
John Philips with the  
Chairman’s Trophy 

5   The guard instructs the 
driver of the special train at 
Highley.   
The Engine House is in the 
background 

6   The group photograph! 

Work is well in hand on two other signalling textbooks at present.  The first, entitled ETCS for Engineers, is currently going 
through final editing involving a team led by Peter Stanley, Past-President, and will be published before the end of 2010.  The second, 
which is intended to supersede the well-regarded green/red textbooks Railway Signalling and Railway Control Systems, is being 
written by a team led by Ed Rollings and is intended to be available during 2011.  Finally, work is underway on the preparation of a 
book to mark the Centenary of the Institution in 2012 with Ken Burrage leading a team of members who have agreed to act as 
authors of individual sections.                   Colin Porter, Chief Executive 

M&NW SECTION 40th Anniversary Luncheon & Technical Visit 
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Leaving Bridgnorth returning south at 14.00, Erlestoke Manor hauled us 
back to Highley where the party once again disembarked to spend a couple of 
hours wandering around the Engine House and the surrounding area.  The 
building provides an excellent facility to display a number of locomotives and 
other vehicles that are currently out of service.  The facility, which was due to 
open in late 2007, was also affected by the floods and it was not possible to 
get the exhibits to Highley.  They finally arrived during the week prior to the 
line reopening, allowing the House to open at the same time as services were 
re-instated.   

During our visit to the Engine House, the 2009/10 Chairman, Graham Hill, 
presented the Chairman’s Trophy to John Phillips.  Each year the outgoing 
section Chairman presents the trophy to somebody who has made a significant 
contribution to the signalling or telecoms discipline.  John joined the Severn 
Valley Railway in 1968, became a working member in 1969 and took on the 
role of Chief Signal & Telecoms Engineer in 1971 and has been a Member of 
the IRSE since 1997.  His accomplishments on the Severn Valley Railway are 
many and varied, but one of John’s most noticeable contributions is the design 
and installation supervision of the mechanical locking in all of its signal boxes.  
The work undertaken by John not only supports the day to day running of the 
railway but has allowed in continual expansion into what is now a major tourist 
attraction for the area. 

Following a group photograph in front of 7812, the party rejoined the train 
for the short ride back from Highley to Kidderminster.  As has become 
traditional on these occasions, the weather remained resplendent throughout, 
something I wish I knew how the Visits Secretary always manages to arrange! 

The M&NWS wishes to offer it’s thanks to the sponsors for the day, Colas 
Rail and Park Signalling, without whom it would have been possible to achieve 
this excellent salute to 40 years of the section.  In addition, the M&NWS thanks 
all those attending for their continued support, without which, events such as 
these would not be possible. 

Ian R Bridges 
Vice-Chairman 

Photos:  John Batts and Ian J Allison 
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On a blistering hot Thursday 20 May 2010, STS Rail kindly 
opened its doors to a Technical Visit organised by the M&NW 
Section.  The visitors were welcomed to the Cradley Heath 
(West Midlands) site by Chris Van Koutrik (STS Rail, Business 
Development Manager) who organised and hosted the event. 
Chris opened proceedings with a brief presentation detailing 

the current organisation (now part of Key Technologies PLC) describing how their railway 
experience stretches back to the 1850s and outlining how their predecessors, companies 
synonymous with traditional signalling products including the Tyer Company and Field & Grant, 
are part of STS Rail’s rich heritage.  Whilst the current STS organisation comprises four divisions 
(Defence, Switchgear, Motors and Rail) – the Rail group’s core business revolves around the 
manufacture, repair and servicing of miniature signalling relays, Key Token Instruments, Circuit 
Controllers, train borne AWS and TPWS equipment as well as specialist test equipment. 

Whilst they currently provide approximately 40% of the current UK rail market’s new BR930 
series relay production, with over 40 years experience in this field, Chris explained that STS Rail 
has capacity to deliver new-build relays to short lead times, with no minimum order quantities, 
as well as providing comprehensive test, repair, service and re-certification as part of their 
offering.  Whilst their current range includes over 150 typical relay specifications, Chris was also 
keen to point out that STS Rail also offer a service whereby they can assist the development and 
manufacture of custom electronic solutions to be provided within a BR930 housing, enabling 
special applications to be collocated within standard equipment cases or racks. 

In addition to serving the UK market, Chris explained that STS Rail are also currently active 
in providing relays into the Far East markets and see significant potential to expand their 
operations in this arena in coming years. 

Whilst BR930 series relays represent a significant proportion of the current STS Rail 
operations, they are also active providing new and refurbished train-borne Automatic Warning 
System (AWS) and Train Protection Warning System (TPWS) equipment, including test and 
simulation sets.  They also offer a comprehensive electro-mechanical and electronic design and 
manufacturing capability for application-specific products and systems. 

With their equipment installed onboard Class 395 (Hitachi Javelins), Class 92 and Eurostar 
fleets, STS Rail systems offer Train Operators an opportunity to enable / disable the AWS and 
TPWS when their stock is using routes where this functionality is not required.  Chris explained 
that whilst the current market demand for AWS and TPWS equipment is relatively quiet, as the 
roll out of ETCS / ERTMS gathers momentum, along with the Inter City Express Programme 
(IEP), Thameslink and Crossrail, STS Rail consider there are plenty of other potential 
opportunities to supply this type of equipment across the UK.  In addition to manufacturing 
and servicing relays and warning system equipment, STS Rail also supplies Driver Safety Device 
(DSD) foot pedals, circuit controllers (as found in Level Crossing barrier proving circuits) and 
their iconic Tyer’s Key Token instrument.  Whilst it came as something of a surprise to learn 
that there is still a requirement for new / refurbished Key Token Instruments, it is obvious that 
STS Rail also take great pride in providing a comprehensive spares holding and supply service 
to both heritage railways and Network Rail projects. 

In addition to providing signalling equipment, Chris explained that the STS Rail operation 
based in Wimborne specialises in telephone concentrators – with the well established  
Concept 16 and 32 models at the heart of their range, and currently being supplied into both 
UK and export markets. 

M&NW SECTION 
Servicing the Sunflowers – a Technical Visit to STS Rail 
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1    Matt Oron, Lead Relay Setter busy at work 

2    Nigel Harris, Technical and Projects Manager 
explains various activities to the IRSE members 

3    Bill Whitehouse, Moulding Section Supervisor 
displays various items 

4    The STS relay testing and calibration equipment 

5    Nigel Harris and Radoslaw Mlynarczyk, Relay Setter, 
demonstrates various tests to the IRSE members 

6    AWS Strength and Polarity Meters recently 
manufactured and awaiting test 

7    The testing area for AWS Strength and Polarity 
Meters 

8    Charles Eades, Test Manager explains various issues 
to the IRSE members 

Photos:  Ian J Allison 
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The presentation was followed by a tour around the STS factory, 
a facility shared by the Rail, Motor and Switch Gear divisions, 
although each has its own clearly defined operational area.   
The visitors were split into two groups and then shown around the 
relay repair and new-build lines, with the production systems and 
processes demonstrated and explained by the STS Rail Technical 
and Projects Manager Nigel Harris. 

Nigel showed the groups how STS Rail produces new relays and 
demonstrated computer assisted production techniques developed 
to simplify the process – whereby a system of prompts including 
tables, charts and photographs are displayed to operatives by VDU 
throughout each stage of the production cycle.  A key component 
of the STS Rail process is the use of their proprietary ATOR 
computerised automated tester / routine. Each relay coming off the 
production lines (as well as those sent back for assessment of 
whether repair or servicing is feasible) is inserted into a test base 
and then subjected to a comprehensive series of operation cycling 
and tests, including verification / recording of Pin Code, Pick Up & 
Drop Off voltages, Contact Resistance and Contact Transition etc – 
this process enables STS Rail to demonstrate that each contact / coil 
connection of every relay conforms with their client’s operating 
requirements.  Nigel explained that during manufacture, each relay 
is given a unique bar code, which is then used to identify it 
throughout its life, and the relay’s identity and comprehensive set 
of test results is recorded electronically ensuring that each item has 
full traceability throughout its life. Nigel advised that relays 
entering the servicing process without a bar code are also automat-
ically assigned one, enabling STS Rail to track them from then on.  

Charles Eades, STS Rail Test Manager showed the groups 
around the rest of the factory, demonstrating STS Rail operatives 
manufacturing and repairing onboard equipment including DSD, 
AWS and TPWS antennae / receivers.  Charles explained the 

balancing act that STS Rail has ensuring that the sensitive 
electronic equipment (forming the basis of their systems), is 
adequately protected when installed on board trains, and 
subjected to extreme vibration (as well as operator abuse).  

Whilst the AWS / TPWS receivers and antennas include 
electronic components potted in resins to protect them, Charles 
explained that the in-cab equipment is not always as well 
protected.  The age old problem of ‘end user trying to override 
safety device’ syndrome is frequently evident when repairing 
cab alarm and indicator units, with the STS Rail repair service 
required to incorporate extraction of non-authorised dampening 
devices from audible alarm grills, including various sweet wrappers, 
pieces of paper and (prior to smoking bans) cigarette butts. 

Another issue that STS Rail has to manage is the ability to 
retrofit, upgrade or incorporate iterations of their equipment 
into different space envelopes and Charles explained the 
variations of AWS and TPWS equipment required by the 
different rolling stock types, as well as outlining typical issues 
they experience maintaining on-going product support for the 
specialist items they manufacture, including sole sourced 
material and international suppliers. 

At the end of the tour as the group made its way out 
through the reception area, walking past a huge STS Switch 
Gear panel arrangement and an exhibition case holding various 
STS Rail products – it took the combined efforts of most of the 
group to ensure that the IRSE NEWS Editor didn’t spirit the 
impressive Key Token machine exhibition piece into the back of 
his car “for further testing”. 

Thank you to Chris, Nigel, Charles and everyone else at STS 
Rail for entertaining us during this visit. 

Paul DuGuay 
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FEEDBACK 
Dear Editors 

Dresden Transport Museum 

I visited Dresden in July, and attach some 
photos.  The City's Transport Museum in 
the historic centre features an extensive 
model railway on its upper floor.  Part of the railway can be operated by visitors, using 
the entrance exit panel in the attached photo.  Separate entrance and exit buttons are 
provided at signals which can act in either capacity.  Entrance and exit must be pressed 
simultaneously to initiate the route which then sets, enabling a model train to enter the 
route.  The route and track indications follow the train's movement. 

I took the opportunity to "try my hand" when I visited the museum in July.  It was 
interesting to see the differences between 
traditional UK and mainland European 
practices.  Also in Dresden, the extensive 
Children’s Railway which was build in the 
Communist era, to encourage and train 
youngsters who wished to join the industry 
in adult life.  It is still operated today by 
youngsters but with adult train drivers.  A 
DR semaphore signal graces the public 
entrance to the booking office. 

Paul Hepworth 

Ravenglass & Eskdale Railway 

I was reading the May edition of the NEWS and in the Minor Railways Section 
Ravenglass article; I noted the mention of Gordon Nichol.  I was instrumental in 
introducing him to the Institution.  Gordon was a Steam Scientist at Sellafield, 
interested in signalling and an active volunteer on the Ravenglass & Eskdale. 

I was at Carlisle at the time working on the Carlisle PSB scheme and one day, he 
turned up at our depot to see if he could purchase some of the redundant signalling kit 
that we were due to recover as the commissionings progressed.  We got agreement for 
this and over a period of time he carted away all that he felt was essential to the further 
development of their system. 

At some point in this process he expressed an interest in joining the IRSE and 
obtained an application form, asking me if I could recommend the necessary 
sponsorship.  I passed the form to a little known member at the time, Colin Porter, who 
organised the necessary signatures, eventually leading to Gordon’s acceptance into the 
Institution.  I seem to remember some time ago reading his name in the obituary 
section. 

My recollection is of a very able man with many interests and a strong dedication to 
the Ravenglass.  Through his good offices the Carlisle Technical Society undertook a 
trip there in the 1970s virtually identical to the Minor Railways Section visit.  At that time 
they were trialling the radio signalling system which was state of the art then of course. 

It is nice to know that the help we gave and the dedication of the many people like 
Gordon continue to make the railway there a very popular visitor attraction to this day. 

Alan Joslyn 

Re: Do Not Despair 

After responding to your News View 
comment regarding job losses and 
struggling to find employment, I was 
contacted and given the opportunity by 
Colas Rail for the position of Signalling 
Construction Manager on the 
Grangemouth Branch Improvements 
Project.  The project was successfully 
commissioned on the 15th August and we 
are now tendering for more work in 
Scotland.   

Things seem to be picking up a bit now 
and hopefully that will continue into the 
future and lead to other jobs being made 
available.  I can't thank Colas Rail enough 
for giving me the opportunity to work with 
a dedicated and extremely hard working 
projects team.              

Scott Quinton       

Re: Perfect Points 

Mr Hillier’s letter (IRSE NEWS 157) makes 
me fully realise just how much professional 
railway engineering benefits from the 
ongoing dialogue between the present 
and the past (is this in fact the very bedrock 
of safe performance?)  Like Mr Hillier, I 
believe (mainly because I have known a 
number of railway signal and telecomms 
practitioners mention it, rather than direct 
personal knowledge) that the ‘NIH (Not 
Invented Here) syndrome’ might have 
been a slight limiting factor in the S&T 
professions direct progress; although 
(obviously) it is obligatory to be profoundly 
sceptical whenever novel proposals are 
made, whatever the origin and most 
particularly if the originator is oneself!   

Does this (mysterious to me) ‘NIH 
syndrome’ have any bearing on what 
seems to be the rather ponderous 
progress in the United Kingdom of the 
ETCS system(s) for Moving Block, which  
has not yet found a home in the UK’s 
‘native’ network? 

Furthermore, I wonder if any readers 
might help in making obvious what real 
advantages, in terms of better services and 
reduces fares, plus ‘same as’ or better 
overall safety, will be realised when 
methods of signalling more sophisticated 
than ‘lights on poles’ find more 
widespread adaption? 

Martin Bowie 
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End of an Era in the USA 

On Sunday, May 2, Union Pacific mainte-
nance personnel removed from service the 
single remaining mechanically-operated 
switch and its accompanying facing point 
lock at Ridgely Tower in Springfield, 
Illinois, USA.  With this retirement, there 
are no longer any interlocking plants in the 
USA which operate switches connected via 
iron pipe to the tower's strong-arm levers 
referred to as ‘Armstrong’ by some. 

The principle of centralising the opera-
tion of switches and signals first originated 
in Britain in the 1850s, and the principle of 
interlocking them to prevent unsafe 
sequences of operation followed soon 
thereafter.  The only form of power found 
practical in the beginning was provided by 
the human body; as the towerman oper-
ated a lever, the motion was transferred to 
an iron pipeline through bell cranks, slides, 
pulleys, etc., running up to several hun-
dred feet to the signal or switch operated 
by the lever.  The pipeline had to be com-
pensated for thermal expansion and 
contraction as the ambient temperature 
changed, and it had to be regularly lubri-
cated and adjusted.  Derailments could put 
the pipeline out of service or knock the 
pipes out of alignment, making them diffi-
cult to operate.  Snow along the pipeline 
would often thaw and then freeze, causing 
difficulty.  Proper maintenance worked 
wonders, but even in the best of condition, 
the leverman needed a strong back and 
strong arms to do his job hence the nick-
names given to these levers. 

As various state legislatures passed 
laws in the late 1880s and 1890s requiring 
a stop at crossings and junctions that 
weren't equipped with interlockings, the 
number of interlocking plants proliferated.  
At the top of the list was Hammond, 
Indiana's State Line Tower, built in 1897 
and having 224 levers the largest 
mechanical interlocking in North America.  
By the start of the 20th century, hydraulic, 
pneumatic, and electric power was being 
harnessed to operate railroad switches and 
signals.  As late as 1990, several dozen 
towers using brute mechanical force to 
throw switches and clear signals remained 
in service.  One by one they disappeared; 
Chicago's 75th Street in 1997, Tate Line in 
2000, East Chicago's Grasselli in 2007.   
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With the closing of CSX's towers in Hancock and Eyser, WV in 2008, Springfield's 
Ridgely Tower became the unlikely holder of the title "Last Mechanically Operated 
Interlocking in the USA." 

But now there are none.  There are a few remaining towers that still use the old 
"strong-arm" levers; Dolton and Calumet are the last two in the Chicago area, and there 
are but a couple more scattered around the country.  However, the mechanical pipeline 
at these towers was severed long ago, and the old levers at these locations do little 
more than open and close electrical circuits that operate the switches and signals at the 
trackside.  Ridgely Tower itself is on borrowed time.  The removal of the last mechani-
cally-operated appliances was necessitated by the work underway there to rearrange 
the crossing and interchange tracks between UP (ex-GM&O) and I&M (ex-CI&M), and to 
eliminate the tower.   

When Ridgely closes sometime in June 2010, an era will end for Springfield a city 
that had five active interlocking towers into the late Seventies.  And one more vestige of 
the Chicago & Alton's heritage will be gone.  But the era of mechanical interlocking 
plants had already ended.  This technology originating around the time of the Civil War 
persisted into the second decade of the 21st century is a testament to the ingenuity of 
those who sought to ensure the safe operation of trains long before electricity was 
harnessed and long before digital computers. 

My hat is off in salute to those who designed, maintained, and operated this 
fascinating equipment that played a significant role in the history of railroading. 

Bruce MacDougall  

? 
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RE: The Sustainable Railway Use of Advisory 
Systems for Energy Savings 

I was very interested in the December Technical Paper 
by Ian Mitchell, which unlike some of the papers of 
today, I was able to understand.  The idea which Mr 
Mitchell postulates of comparing 'Professional' driving 
with 'Energy Efficient' driving is not new but his paper is 
welcome as it is a timely demonstration that it is 
possible in the present age to develop ideas which were 
no more than dreams a few years ago.  I entirely agree 
with the view that it is time signal engineers paid more 
attention to the driver. 

In the mid 1970s on a study tour of SNCF level 
crossings, I was fortunate enough to be treated to a ride 
in the cab of a TGV train.  An unforgettable two or three 
hours.  The ‘Mechanicien’ as I believe the driver was 
called, explained very carefully to me, with the aid of an 
inspector who had a little English, exactly what he was 
doing and how he had to manage the controls of the 
locomotive, how – with the aid of a route book he had 
in front of him – he had to correct the speed by 
notching up and down as necessary for the approach to 
a curve or similar need for control and how, as we 
approached Orleans, he must drive gently through the 
long curve and junction points etc in order “not to 
incommode the passengers who would be at their 
soup”! (I found it hard to imagine a British train driver 
taking such a paternal view of those ‘at their soup’!).  As 
we went on and, much to my disappointment, journeys 
end was getting near; I was told that Monsieur le 
Mechanicien would now commence his approach to 
Paris in order that we should arrive on time.  At this time 
we were still many miles from Paris but, 20 minutes or 
so later, we entered the platform at the Gare de Lyon 
and pulled up at the platform end as the second hand 
of the large clock over the buffer stop arrived at the 
very instant of ‘right time’ – I wanted to applaud but 
could only express my gratitude and pleasure with a 
handshake. 

I was very interested in ‘the route book’ which, so far 
as I could see and remember, laid out the location of 
signals, level crossings (at which I believe I was meant to 
understand that the driver should ensure he saw the 
crossing keeper), bridges, curves with details of radius 
and various other matters it was thought the driver 
should take into account - including the gradients.  I 
tried to interest others in this with no success – not for 
Signal Engineers and certainly nothing to do with level 
crossings!  

I did however obtain an agreement with my 
Operating colleague that to arrive early showed an 
unnecessary waste of energy.  Mr Mitchell's graphs 
prove this and I hope his thoughts can help develop a 
system of control in which the 'route book' I mention is 
replaced by controls so that the soup is not spilled en 
route! 

Tom Craig 

FEEDBACK      ENGINEERING COUNCIL 

Professional Engineers still in demand 
The Engineering Council’s recent survey of registered engineers 
provides sound evidence that those holding the professional 
engineering qualifications Chartered Engineer (CEng), 
Incorporated Engineer (IEng) or Engineering Technician 
(EngTech) are likely to have held on to their jobs during the 
recession. 

Asked their employment status, only 1.5% of respondents 
were “unemployed and seeking re-employment” in May this year, 
which sits well below the national unemployment figure of 7.3% 
(Office for National Statistics).   

Andrew Ramsay, Chief Executive of the Engineering Council 
says: “It would be amazing if registered engineers had not 
suffered some effects from the cold economic climate, but the 
message from this survey, although a big increase on the 0.6% in 
this category in 2007 seems to be that qualified engineers are still 
in demand in the UK.” 

Based on responses from nearly 3000 registered engineers 
resident in the UK and below the official retirement age of 65, the 
survey is one of a series that have been conducted regularly since 
1981.  Collection of this data every two to three years allows the 
Engineering Council and its partners to keep track of earnings 
and compare trends in the employment of registered engineers.  
In each case the research has been carried out on behalf of the 
Engineering Council by ERS Research, part of the Electoral 
Reform Services Group.  

The survey also revealed that all levels of registrant have seen 
a rise in total earnings since 2007; up 10% for CEngs, 6% for 
IEngs and 12% for EngTechs.  Median annual total earnings in 
2010 were £55k for CEngs, £43k for IEngs and £37k for 
EngTechs. 

For CEngs the increase in mean total earnings is somewhat 
higher, at 15%, accounted for by a considerable increase in the 
number earning more than £60k, including 11% now earning over 
£100k.  Those employed in the energy and telecommunications 
sectors seem to enjoy the highest salaries, with mean annual 
earnings approaching £80k. 

There is a slow but sure increase in the proportion of 
registered engineers who have their subscriptions and 
registration fees paid by their employer, with figures rising from 
47% in 2003 to 57% in 2010. 

Andrew Ramsay adds “The 2010 survey has produced another 
set of interesting and, on the whole, positive statistics.  We have 
also this year for the first time commissioned a survey of non-
registered engineers and look forward to reporting on those 
results shortly”.    

The Survey of Registered Engineers 2010 can be found on the 
Engineering Council website at http://tinyurl.com/3ywjuyk. 
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H.A.E. de Vos tot Nederveen Cappel 
It is with great regret that we have to announce the death of surely the IRSE’s oldest 
member; Mr H.A.E. de Vos tot Nederveen Cappel.  He reached the grand age of 103.  
There was an item in Issue 122 of the NEWS to celebrate his 100th birthday, reproduced 
again below.  Having joined the Institution as a Fellow in 1960, he was made an 
Honorary Fellow in 1969. 

100 Years Dutch! 
On 21 October 2006, our Honorary Fellow Hendrik Adriaan Ewoud de Vos tot 
Nederveen Cappel MSc. celebrated his 100th birthday. 

Mr. De Vos tot Nederveen Cappel comes from a real railway family.  He worked for 
Nederlandse Spoorwegen (NS) from 1937 to 1969 and was the Chief of the Electricity 
and Signalling Department for the later years of his career.  His father was the Chief of 
the Signalling Department and Director of the Alkmaarse IJzer- en Metaalgieterij, who 
supplied the all-mechanical interlockings, signals and points.  One of his brothers was 
Chief Civil Engineer for the Samarang-Cirebon steam train at Samarang, Central Java, 
Indonesia. 

Mr. De Vos tot Nederveen Cappel is very fit for his age and lives independently, 
although he does have assistance now since his hearing and sight have worsened 
considerably over the last year.  He still reads IRSE NEWS faithfully; for the last year, he 
has been using a scanner to read, which converts text into speech.  Unfortunately this 
piece of technical wizardry only works for Dutch text.  He keeps well up to date about 
developments at NS, and he is astonished by the privatisation of maintenance and 
Engineering. 

Last month, NS enjoyed announcing that punctuality had risen to 85%. If we only 
managed 93%, I'd have been hauled off to explain myself to the management. 

Mr. De Vos tot Nederveen Cappel started work for NS on 1 July 1937.  The NS 
Company was founded on 26 May 1937 by a merger between HSM (Hollandse IJzeren 
Spoorweg and SS (Staats Spoorwegen).  Both HSM and SS had chosen the German 
mechanical signalling system from Siemens & Halske.  This equipment was later supplied 
by the Alkmaar foundry. 

The jobs at NS were distributed between HSM and SS staff.  Signalling was allocated 
to HSM, to the consternation of the SS Chief of Signalling; his system - the normal closed 
block, in which the signals had to be set to the open position for each train and all 
signals normally showed the closed position – was after all the superior one! But it was 
the HSM system that was used, with an open block.  Inevitably, there was some 
disenchantment. 

Shortly after Mr. De Vos tot Nederveen Cappel was trained up for the HSM system, 
war broke out.  ‘I was young and restless.  I was able to make arrangements for a few 
drawings to be sent via Roosendaal to London, and then one day I was confronted with 
that.  I always denied it, but I was imprisoned and interrogated.  I was held captive for 
over a year, first in Scheveningen and later in Haaren.  The head of NS personally wrote a 
letter asking for me to be released - they needed me to help improve NS performance.  
The request was granted, and so I was released.  The Liberation followed soon after.  I 
was appointed by the Queen to the equivalent of a major in the military.  I walked 
around the platforms with a pistol in my holster.  But the first thing I did was take the 
bullets out – I’d never shot a pistol before’. 

Many of the rail and signalling installations had been destroyed.  He missed a few of 
his older colleagues, who had been taken prisoner like him, but whom he never saw 
again.  ‘I was appointed Chief of Signalling in Nijmegen, with the task of rebuilding it all 
for the southern part of the Netherlands.  There were no spare materials, particularly no 
four and five-millimetre steel wire for the mechanical signals and points.  To get to 
Maastricht, I had to travel all day via Belgium.   
The Antwerp-Roosendaal-Nijmegen railway was critically important for the English 
troops.  The Americans went via Maastricht and Heerlen to the front in Germany’. 

In 1946, the NS had to choose whether 
to increase the speed to 160 km/h.  
Heavier locomotives were needed for this 
and the NP 46 rails would then have to be 
replaced.  They opted for a maximum 
speed of 130 km/h.  Given the short 
distances, a frequent service with good 
possibilities for changing trains was more 
important than high speeds.  ‘What was to 
be done with the old mechanical 
signalling system? My staff and myself 
were impressed by the American all-relay 
system.  The decision was taken to use 
three-aspect colour light signals’. 

The mechanical signalling system 
provided limited capabilities for indicating 
speed restrictions.  This mechanical 
signalling system was primarily just a route 
signalling system: the driver was informed 
about the direction in which the train was 
being sent.  The driver was expected to 
known the right speed for the direction 
concerned from the appropriate 
regulations. 

The choice to use three-aspect colour 
light signals meant the end of the 
principles of route signalling.  The speed 
now had the higher priority; this was later 
extended to the current colour light 
speed signalling system with numeric 
indicators and flashing phases of coloured 
lights. 

The final years were not easy for Mr. 
De Vos tot Nederveen Cappel.  He was 
appointed Chief of the Department of 
Electricity and Signalling.  His advisers 
were a mixture of experience and 
excellent young signalling engineers.  
After having acquired experience with the 
light signals, an ambitious plan was 
produced to replace the mechanical 
interlockings with all-relay interlockings 
and automatic block systems.  This all 
went very well. 
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In 1962, the worst train accident in the 
history of the Netherlands happened in 
Harmelen.  An almost head-on collision 
between two passenger trains, leaving 93 
dead and 151 injured, 32 of them seriously.  
The Dutch Government put pressure on NS 
and demanded an Automatic Train 
Protection system.  The NS signalling 
engineers were already deep into trials with 
the Automatische TreinBeïnvloeding (ATB) 
system on the Amersfoort-Hilversum route 
and they were clearly in favour of the 
continuous ATB system. 

The Dutch government objected to this: 
too expensive, not fully developed and only 
capable of being implemented after 
modernisation (incompatible with a 
mechanical interlocking system).  Their 
preferred solution was Indusi, an 
intermittent detection system such as the 
one used in Germany. 

The opinion of NS was that the 
conversion from mechanical interlocking to 
relay interlocking and the introduction of 
the ATB could be achieved in 12 years, by 
1974. NS believed Indusi to be an outdated 
system.  The signalling experts had plenty 
of arguments and enough resolve to 
convince the government in the end.  In 
1963, NS got the go-ahead.  The speed at 
which the conversion was done had to be 
increased, and the costs rose.  This created 
a shortage of signalling engineers and new 
staff were taken on.  At the end of the 
Sixties, the financial situation at NS 
worsened and the conversion was delayed.  
When Mr. De Vos tot Nederveen Cappel 
left in 1969, the system was fully developed 
and could be used everywhere in the 
Netherlands (NX-system type ’68).  There 
were enough signalling engineers who were 
familiar with the new system.  The rollout of 
the all-relay interlockings and 
implementation of the ATB could start.   

‘I have had nearly 100 years of free 
travel.  Through my father, we got free 
travel with HSM and SS.  There was also 
third class travel then.  Later on, I got free 
travel from NS.  I still live close to the 
station.  It’s a shame my eyesight is so poor 
now, but up to a year ago I still always 
travelled by train.  In 1989, I was invited to 
the IRSE Convention in Scheveningen (NL).  
I was really honoured and I so went there 
for one day.  I wish you every success with 
organising it this year’. 

Jan Oonincx 

Invensys Rail strengthens senior team  
Invensys Rail is strengthening its senior team with the appointment of Graeme 
Charnock as Chief Financial Officer (CFO) from 26 July 2010. 

Mr Charnock succeeds his highly regarded predecessor Geoff Campion, who has 
been CFO for seven years and is remaining with the company in his new role as Vice 
President Project Assurance.  Graeme Charnock joins Invensys Rail from AMEC plc, 
where he was group controller and later Finance Director of a number of key divisions. 

Invensys Rail President and CEO James Drummond says: "With heavyweight 
mergers and acquisitions experience combined with in-depth knowledge of 
overseas business, Graeme Charnock is a high-profile and important appointment 
for us. I am very pleased he has decided to join the Invensys Rail team." 

Meanwhile, in his new role, Geoff Campion is set to bring his expertise and 
knowledge to bear on Invensys Rail's growing portfolio of major projects around the 
world, as well as bidding for major contracts in the future. 

James Drummond paid tribute to Geoff Campion for his work, saying: "I must 
thank Geoff for his extraordinary level of commitment to both his role and the 
business in the time I have worked with him.  I am delighted that we will continue to 
work together and that Geoff's very deep understanding of the business will remain 
available to us.” 

TQ purchases Catalis  
TQ Education and Training Ltd have successfully acquired the business of the UK 
Derby based rail training company Catalis from the administrators Mazars.  TQ is a 
privately owned company founded by Sir Joseph Pope in 1958 and since that time 
has developed into a major player in the provision of education and training services.  
Operating from its own UK Derby base in Lockington, TQ has a wide range of 
contracts, listing the UK Ministry of Defence as one of its key clients for which it runs 
the prestigious Welbeck Defence Sixth form College in nearby Loughborough, 
Leicestershire.  

CEO Vic Keyworth commented “This is a strategic acquisition that fits perfectly 
with our business and one which complements our acquisition of Training for 
Advancement late last year.  We plan to invest further in the business and will be 
recruiting new staff and will continue operating from the Derby Conference Centre as 
well as the training facility in Clapham.  I am also very pleased that Craig King will 
join as the Managing Director of TQ Catalis Ltd, the new entity that has been created 
with immediate effect.  Craig will provide the all important continuity for the business 
and we do not anticipate any problems in providing continuity of service to our 
valued clients”.  Craig has almost thirty years in the rail industry as a professional 
Signalling Engineer and training specialist.  He is currently Chair of the Institution of 
Railway Signal Engineers Professional Development Committee and an executive 
board member of the Derby & Derbyshire Rail Forum.   

The new business will continue to offer specialist services in all branches of rail 
engineering and safety services including signalling & telecommunications 
engineering, traction & rolling stock, rail plant & equipment and track engineering.  
In addition they are offering rail operations training aimed at everything from driver 
and conductor training to customer service skills.  They are also planning to offer a 
range of training and assessment products for staff engaged on electrification 
projects and plan to add to the existing 80 m electrification span at the Derby site.   

The business will also offer technical training in the fields of electrical engineering 
and automation and control systems to engineers and technicians in the electrical 
trades and the manufacturing sector.  This is a fairly recent addition to their offerings 
and courses in this area are already well established in the electrical side of things 
such as inspection & testing and wiring regulations with the new addition of 
programmable logic controllers being delivered in the coming weeks. 

OBITUARY   ON THE MOVE …... 
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MEMBERSHIP  MATTERS 

ELECTIONS 
We extend a warm welcome to the following newly-elected members: 

Fellow 
Chauhan J S Indian Railways   India   
Misra A K Indian Railways   India     
Sinha L P Metro Railway   India   

Member 
Bandyopadhyay S Indian Railways   India     
Banerjee D Indian Railways   India    
Börjel N P‑E Bombardier Trans Sweden Sweden  
Burns R Ansaldo STS   Australia   
Chattopadhyay S Indian Railways   India     
Das S K Indian Railways   India     
Dissanayake N DeltaRail Group       
Ghosh P K Indian Railways   India    
Jowett D D Network Rail      
Khanarsa A Connel Wagner    Australia  
Kumar S Rail Tel Corporation of India India     
Roy  A Indian Railways   India     
Saha B K South Eastern Railway  India     
Stanford‑Davis S M STARC       
Yadava B Indian Railways   India   

Associate Member 
Al‑Tahan F Docklands Light Railway  
Attwal J Network Rail      
Bernardini‑Cash K Tubelines CapEx      
Forbes D M Network Rail      
Gupta R N Instrumentation   India    
McMillan P Ansaldo‑STS   Australia 
Oakes D S PB    Australia  
Pokkuluri R U S Infotech Enterprises   India    
Prabhakara Rao B Infotech Enterprises  India   
Raju C K South Eastern Railway  India    
Romeniuk B TICS       
Shaughnessy C London Underground       
Silchanka Y Ansaldo‑STS   Australia 
Vere L C Network Rail Infrastructure  

Accredited Technician 
Bentharage S P F Serco Middle East  UAE   
Checkett M J Babcock Rail      
Denawake J Serco Middle East  UAE 
Dhillon M S Serco Middle East  UAE 
Jones T A Balfour Beatty Rail       
McCrae S MCWORX      
Watton M E Telent Technology Services    

Student 
Chen Y Ansaldo  
Foo S Y United Group  Australia  
Koduri G B Indian Railways India  
Liew S E Y Invensys Rail   New Zealand 
Nath R Larsen & Toubro  India  
Rajendran V Larsen & Toubro  India  
Rong Y MTR Hong Kong  
Sathiyaraj M Larsen & Toubro, ECC Div. India  
Tebele M W Transnet Capital Projects South Africa 
Zhao X MTR Hong Kong 

 Associate  
Bansal R Thales Rail Signalling Solutions Canada 
Bowie  M Student    
Chapman B S Network Rail  
Fok M H V ARUP   Australia  
Gandhi M Invensys Rail  Australia  
Graf M Railway Engineering Cons   
Holmes N G T Invensys Rail  
Jose M Invensys Rail   
Kodzhahinchev I Y Hatch Mott MacDonald Canada  
Kohler E Downer Edi Works Australia  
Leuenberger M Nieaf‑Smitt  Netherlands 
Leung K C MTR Corporation  Hong Kong  
Mallick D Syscon Infra Projects   India  
Mallick S Turnkey Electromech Works   India  
McPhee M Railtech Group   
Naylor B Arup  
Sancetta F Creation Italy  
Sreekumar Menon  A Serco Middle East UAE 
Walter B C Queensland Rail Australia  
Watkinson O Novo Rail Australia  
 

TRANSFERS 

Member to Fellow  
Kitchen A J Network Rail 
Martin J Network Rail  

Associate Member  to Member  

Bignell R Network Rail  
Flinders R E D Invensys Rail Australia Australia 

 Associate to Member  
Gardner  J S Network Rail 
Percival A L Network Rail 
Taylor  A Network Rail 

Associate to Associate Member 
Gupta  B Alstom Projects India  India  
Wood D S TICS  

Student to Associate Member 
Poon C Y L Ansaldo STS Hong Kong  Hong Kong 
Robinson T P Network Rail  
Stubbs A G Network Rail  

Student to Accredited Technician 
Morgan I Atkins   
 

Engineering Council UK Registrations 
The following members have been recommended for Engineering 
Council UK registration: 

Carroll SJ Final Stage CEng 
Thorne N Final Stage IEng 
Ettle IC Final Stage EngTech 
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RECRUITMENT     
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RESIGNATIONS 
Baduna E 
Bridle R T 
Douglas I 
Feyling C A 
Hartley J M 
Luke J R 
Lutener H J 
Lyne J J 
 

RE-INSTATEMENTS 
Phillips A J 
Limbrée C F A G 
 

DEATHS 
It is with great regret that we have to announce the deaths of 
the following members: 

de Vos tot Nederven Cappel  H A E Hon. Fellow  
Grubb G H   Member 
Salter E K D   Associate Member 
Wunderlich W M   Fellow 

Matthews T 
Maxwell M 
McNaughton I K A 
Ryckeboer J- M 
Ryland M 
Soon J- H 
Yim L S J 

Current Membership Total is 4720 

RECRUITMENT     
To advertise call Matthew:       +44(0)20 7878 2361         e-mail: matthew.reilly@tenalps.com  

Make a great career move … to Toronto.
At the Toronto Transit Commission (TTC), we place a high value on establishing 
a workplace where people are challenged and respected every day, and we keep 
Toronto, Canada’s most diverse city, moving with a dedication to service, safety 
and convenience that is unparalleled in our industry. We currently require the 
following dedicated professional to join our team:

Senior Principles Tester 
Signals & Train Control Engineering – Rail

This role is suited to a professional with extensive experience in the rail 
signalling industry, dealing with testing principles, practices and procedures. 
Your primary goals will be to plan and execute testing and commissioning 
activities, and supervise staff and contract resources. 

In addition to a history with conventional signalling, train control 
engineering, commissioning principles and best practices, you have a 
significant background in the testing and commissioning of signalling and 
train control projects, and are familiar with construction methods, inspections 
and processes. This position requires a valid driver’s licence, and involves 
fieldwork and some travel.

Full details on this and other opportunities may be found on our website. 
To apply, please send your resume, in confidence, by September 30, 2010, 
quoting Ref. #7538-IR, to: Toronto Transit Commission, Human Resources 
Department, Employment Services, 1138 Bathurst Street, Toronto, Ontario, 
Canada, M5R 3H2. E-mail (MS Word format): jobs@ttc.ca.

Committed to the principles of employment equity, the TTC encourages 
applications from Aboriginal people, people with disabilities, racial 
minorities, and women. We thank all applicants for their interest, but advise 
that only those selected for an interview will be contacted.

www.ttc.ca

Rail Tech Training

Rail Tech Training is widely considered to be one of the top providers of Signalling and Telecoms training within 

the UK. Hosting a fully indoor 10,000 square feet Network Rail approved training academy, Rail Tech Training 

provides a real life approach to a range of diverse training modules.

Since its inception as a training provider it has continued to achieve the high standards expected by its customers. 
These standards were recently recognised by the UK Skills body and it was awarded a prestigious National

Training Award as the Best Medium Sized company in the East of England.  

Some of the many training courses available:

• SMTH / BS1 / BS2 / Signal Appreciation / Diagram Reading / SFI 

• AC / DC / Aster / TI21 / HVI / Reed / Digital TI21 Track Circuits

• Clamplock & HW Points Installation & Maintenance

• Signal Works Testing Courses MOD 5 / MOD 3C / MOD 3BL / MOD 4

• Fibre Optic Jointing and Splicing
• Signalling Design Courses BST / IST / AST

• Basic and Advanced Telecoms Principles / TMTH Initial  

• Relay Interlocking (RI) / Route Relay Interlocking (RRI) /Solid State Interlocking (SSI) 

• Basic ERTMS Training

• PTS / Lookout / COSS / ES / Core Planner / IWA / Hand Trolley / Safety Critical Assessments
• IOSH Management Courses

•17th Edition Electrical Courses

For more information on any of the above courses please contact Richard Willsher directly on 01473 242344 or 

email richard.willsher@railtech.co.uk or visit www.railtech.co.uk/training-services/


