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New Year, New Challenge? 
Happy New Year to all our readership for 2011.   

 
As ever your Institution wants to push forward with their aims and 

objectives during this calendar year.  In particular, the IRSE NEWS will be 
looking for further volunteers to join the editorial team to become a truly 
globally-represented publication in the field of signalling and 
telecommunications.   

Fancy the challenge?  Full instructions, training and mentoring will be 
provided to help the successful individuals to fulfil their ambitions.   

Please watch for further details in the forthcoming issues of this 
publication. 

 
Busy times are once again about to land on the industry (or in some 

cases the busy times have already arrived).  Members are reminded that 
despite the pressures of tight timescales and difficult targets, it is essential 
to keep in mind the safety, health and welfare of your staff, and to respect 
proper working hours both for individuals and for teams world-wide!   

Here's to a safe and productive 2011 for the S and T industry. 
The Editor 
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AUSTRALIAN SIGNALLING PRINCIPLES 

This is the second of an irregular series showing signalling 
principles for all the differing Australasian rail authorities.  It is 
intended that further articles will appear as and when they 
are written including New Zealand and the private mineral 
railways.  When all have been produced it is hoped that they 
will be incorporated into a book of Australasian Signalling 
principles. 

RAIL VEHICLE DETECTION (RVD) 
SYSTEM OF SAFEWORKING 
The system RVD replaced previous safeworking systems such as 
Track Block and Automatic, Single Line Track Block, Bidirectional, 
and Single Line Automatic which had existed in various forms 
since the introduction of automatic signalling in the 1920s.  The 
Book of Rules (or Blue Book) was supplemented by two large 
volumes of General Appendix.  Part II contained signalling 
regulations.  In 1995, these documents were replaced by a series 
of “Safeworking Units”.  There was one unit for each of the 
systems and a separate manual, the Safeworking Signalling Unit 
or SSU which contained all information on signal indications and 
meanings.  Early in 2002 these SWUs were in turn replaced with 
the Network Rules and Procedures (two A5 volumes) which were 
considerably simplified and made in plain English.  With the 
separation of RailCorp from the ARTC area, the 2010 Network 
Rules and Procedures has now been further reduced by the 
removal of all references to systems and equipment that no 
longer exist in the RailCorp area. 

Most old equipment has now been replaced, with only a 
limited number of mechanical interlockings remaining, and an 
even lesser number of mechanical signals.  Certainly the variety 
has been largely eliminated, and within 5 years we should see a 
fully colour light, track controlled system with Automatic Train 
Protection installation in hand. 

Except for the Electric Staff Sections, trains proceed solely on 
the authority of signal indications. 

CLASSES OF SIGNAL ROUTES 
Signal routes are either main running routes or shunt. 

Main routes guarantee the route and overlap is clear, and 
always lead to another main signal or buffer stop.  Previous 
closing up indications are being consolidated with the low speed 
indication. 

Shunt routes are from shunting signals or subsidiary shunting 
aspects on main signals to either a main signal, another shunting 
signal, a buffer stop, a shunting limit board or stop board, or an 
End Signalled Authority board.  Previous calling-on indications 
are being phased out and replaced by shunts.  Shunt aheads (a 
flashing yellow indication) apply for movements into a single line.  
The movement must return behind the starting signal before 
proceeding.  All these have also been removed in the RailCorp 
area. 

The signalling is a route signalling system whereby the driver 
is required to have route knowledge of speedboard locations and 
values. 

Most main signals and some shunt signals are fitted with 
trainstops to apply the train brakes if a signal is passed in the 
stop position.  In some areas, trainstops are also used to impose 

Overview of RailCorp (NSW) Signalling Principles 
By Warwick Allison, BSc, BE (Elec) FIRSE 
Chief Engineer Signals and Control Systems, RailCorp 

Paul Huth’s excellent paper on QR Signalling Principles (IRSE 
NEWS Issues 157-8) has set a precedent worthy to be followed.  
Following a suggestion (or was it a command?) from Tony 
Howker this article on RailCorp’s principles was compiled in a 
similar format to allow comparisons to be directly drawn. 
RailCorp is the railway about Sydney, NSW and extends from 
Newcastle in the north to Lithgow in the west, Macarthur in the 
south and Bomaderry on the South Coast.  This consists of some 
1500 km of track over 650 km route length and 304 stations.  
The lines are electrified at 1500 V d.c., except for some freight 
only lines, and the section from Kiama to Bomaderry which is 
operated by diesel railcars.  RailCorp operates a fully integrated 
passenger service within this area.  The rest of NSW is controlled 
by the Australian Rail Track Corporation, a Federal Government 
body, whose signalling principles were once common with 
RailCorp’s but are now taking on their own form due to the 
different nature of the infrastructure and track, and train 
operations.  The principles described below are current, and 
may not be applicable to some older installations. 

SAFE WORKING SYSTEMS 
Systems Used 
The entire RailCorp network is worked under a system of “Rail 
Vehicle Detection” which relies on detection of vehicles’ track 
occupancy to ensure safe operation of the railway, except for 
the section Kiama to Bomaderry where there exists two 
remaining miniature electric train staff sections. 

The Safeworking Rules and Procedures are available on the 
website: http://www.railsafe.org.au/ 

Overarching Principles 
RailCorp’s engineering standards are available on the internet: 
http://engineering.railcorp.nsw.gov.au/.  The signalling 
standards regarding design principles is contained in the 
Signalling Design Principles ESG 100.1 to ESG 100.26.  
Additionally basic signalling configuration is contained in the 
Signalling Configuration Standard ESG 003.  Related documents 
that also set configuration and design standards include the 
Standard Circuit Designs SDG 001 and Design of Microlok 
Interlockings SDG 1230.  Basic principles for the signalling of 
trains are contained in ESG 001 Basic Principles and 
Configuration Standards. 
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a speed control on trains at and following 
certain aspects.  All RailCorp trains 
including diesel multiple units are fitted 
with trip gear. 

Due to trip braking overlaps being 
employed signals are placed close to 
points with an outer controlled protecting 
signal.  This usually then permits the 
overlap of automatic signals in the rear to 
be clear of the interlocking area. 

 
FFig 2 --TTrainstop in the tunnel  

SIGNALLING INDICATIONS 
NSW has two forms of signal indications.  The 
original double light signalling system was 

developed in the 1910s.  The top head indicates the state of 
the next block.  Red is occupied (as well as route not set), 
green is clear and yellow is turnout.  The lower head displays 
the indication of the signal ahead.  Hence a red means the 
next signal is at stop, a yellow that it is at caution, and a 
green when the next signal is showing a higher indication 
such as medium (green over yellow) or clear.   

Double light signals are not usually lamp proved. 
In the 1950s in conjunction with electrification of the Blue 

Mountains line, a single light system was introduced 
as a money saving measure.  This consisted of the 

usual red, yellow and green indications, but 
with a white marker light, and a band of white 
lights in conjunction with a main head yellow 

for turnouts.  Perhaps the designers were thinking 
of normalisation with similar systems elsewhere!  
However some failure modes of the system were 
questioned and the marker light was altered to be a 
red light, only illuminated with the main red or main 
lamp failure, and the turnout was changed to a main 

head red over a band of yellow lights. 
Signals are located usually on the left side as the driver 

approaches. 
Lamps are arranged with red as the lower aspect, then 

yellow then green as the top light.  In recent installations bi 
colour and tri colour LED signals have been used where all 
colours can display through the one lamp unit. 

FFig 3 ––  RRailCorp Signal Indications  

FFig 1 ––  SSignals District Map  
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AUSTRALIAN SIGNALLING PRINCIPLES 

FFig 4 --  TTri--CColour signals  

ROUTE INDICATORS 
When only one turnout exists, no route 
indicators are required, the top yellow (or 
band of lights) giving the turnout indication.  
Where a turnout route has more than one 
route, a theatre type (usually LED) indicator 
is provided. 

In some cases where the turnout route 
and straight route are the same speed, a 
top green with route indicator may be 
displayed for both routes. 

REPEATERS 
A turnout repeater consists of a white band 
inclined in the direction of the turnout. 

At signals leading to turnout signals, a 
turnout repeater is provided to advise 
drivers that the restrictive indication they 
are seeing is due to a turnout being set 
ahead.  Turnout repeaters are lamp proved 
before the signal aspect can step up. If it 
fails to illuminate the signal displays an 
indication consistent with the turnout signal 
at stop.  Turnout repeaters are displayed on 
all signals between the first warning signal 
at braking distance to the turnout signal. 

Repeaters are also provided where 
required for signals where the approach 
sighting is restricted.  These display a 
horizontal white bar when the signal ahead 
is at stop, and a vertical white bar when the 
signal ahead is cleared.  They are replaced 
to horizontal if a train occupies the track 
between the repeater and the next signal. 

Some earlier colour light repeaters exist. 
These display indications consistent with a 
distant signal that can also display stop. 

DISTANT SIGNALS 
Most signalling in RailCorp is multiple 
aspect with spacing to suit the desired 
headway.  A maximum spacing of 4 km is 
prescribed unless a distant signal is 
provided. Distant signals are more usually 
provided on single lines approaching 
interlockings.  Indications are as normal 
except a stop aspect is not usually 
provided.  (In double line automatically 
signalled areas distants are usually 
provided with a stop aspect to cover a 
situation where the line between the 
distant and the next signal is occupied 
and a train comes up behind after passing 
the signal in the rear at stop, however 
there are none of these in RailCorp). 

A landmark (yellow reflective triangle) 
may be provided in lieu of a distant signal 
where trains may always have to slow and 
stop (such as at the end of a staff section).  
There are very few distant signals 
remaining in RailCorp. 

SHUNT SIGNALS 
A subsidiary shunt signal is given by a 
steady yellow light under the main signal 
head red lights.  If a separate shunt signal 
is provided a stop indication is given by 
two red lights and a proceed by a single 
yellow light.  These signals may take 
either a position light form or a vertical 
form, depending on the clearance 
available.  Route indicators (now usually 
LED type) provide additional information 
if multiple routes are provided. 

ASPECT SEQUENCING 
The first warning aspect in the aspect 
sequence is directly related to the braking 
distance required to the stop signal. 

Braking distance depends on the 
gradient, train type and the line speed set 
by the Chief Engineer Track.  To ensure 
that suburban passenger services are not 
unduly impacted by Freight services, a 
system of three speed boards is being 
provided.  The upper board is a black 
numeral on yellow background and is the 
general speed limit.  A second board is 
white numeral on blue background and 
gives the speed for medium speed trains.  
These are the older type of EMU trains.   
A high speed board with black numeral on 
white background is provided for trains 
that are suitable for running at ‘high’ 
speeds.  These are the more recent EMU 
trains and DMUs, including the XPT 
services, however existing overlap lengths 
constrain maximum speeds of the newer 
rolling stock at present.  Usually the 
medium and high speed boards differ by 
only 5 -10 km/h.  However the general 
board is set for the worst braked train 
(often a 1500m long freight train).  This 
speed is set so that the braking distance 
for an EMU at medium speed provides a 
suitable headway for those trains, but 
matched to the freight train speed for that 
braking distance.  In practice this means 
that with an EMU speed of around 
115 km/h, the general board may show a 
speed of 60-80 km/h, depending on the 
train type permitted on the corridor and 

FFig 5 ––  TTurnout Repeater  
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the gradient.  1500 m long trains are permitted on the north and 
south corridors, however 1200 m, and in some cases 900 m are 
maximum lengths on other corridors.  Freight trains are usually 
not permitted to operate through the Sydney system during 
peak hours. 

All indications are available in both single and double light 
indication systems except for the preliminary medium which only 
exists in double light systems. 

The preliminary medium indication was introduced to provide 
clarity for the turnout signal location.  Whenever a turnout signal 
is set, the signal before will display medium with a turnout 
repeater.  This indicates to the driver that the turnout is at the 
next signal.  However if the braking distance is insufficient from 
this first warning signal, the next signal before has to provide the 
necessary warning.  This would also have a turnout repeater; 
however the indication displayed would be a preliminary 
medium.  This indicates that the reason for a restrictive aspect is 
the turnout ahead, however it is not at the next signal.  If necessary 
several preliminary mediums in a row can be displayed, if the 
braking distance requires with a medium indication being 
displayed immediately in the rear of the turnout signal. 

A preliminary medium is also used without a turnout repeater 
for straight routes.  This assists in the driver better understanding 
his place in the aspect sequence. 

MAIN ROUTE LOCKING REQUIREMENTS 
General Requirements 
NSW practice is for entrance exit style route setting where route 
availability is checked before the signal normal lock relay can be 
dropped and locking applied.  Upon setting of the route, points 
are called to position and are locked as they come into line.  
Where another route is already set, the overlap conditions may 
require some points to operate sequentially to ensure the 
overlap is not compromised during point setting. 

While signal to signal locking is applied at locking level, route 
holding is usually provided at aspect level.  This permits routes to 
still be set in some failure type circumstances. 

To clear a controlled signal the following is required: 

Opposing and conflicting routes are normal, or where a set 
of points qualifies an opposing route, that that set of points 
is free to operate to the non conflicting position;  

The route request from the Signal Box is made; 

Points in route are driven, locked and detected in the 
required position, and ground frames locked and detected 
normal; 

Protecting catchpoints or flank protection points are set, 
locked and detected in the correct position; 

Trailing points in the overlap are set, locked and detected 
(except trailing catchpoints which may be left in the trapping 
position if this provides a safety advantage).  Note that 
facing points in the overlap are only locked if the alternative 
overlap is not available.  Automatic overlap selection is 
generally not provided as low speed indications or 
conditional clearing will usually permit the signal to clear; 

Tracks in the route and overlap are unoccupied; 

Fouling tracks are unoccupied (due to NSW practice of 
placing signals close to the risk, there are few fouling tracks); 

Opposing route holding is free; 

Level crossing booms are normal (if the train is closely 
approaching); 

The train stop at the signal ahead has returned to its raised 
position (or the signal has re-cleared); 

Opposing trainstops are proved suppressed in higher 
aspects only. 

Additionally approach and route locking, direction sticks, time 
releases and other internal functions are proved to be applied 
after all conditions are met, and as a condition to signal clearing. 

In some cases such as yards where shunt signals are installed, 
trailing points in the overlap need not be aligned for the signal 
to clear. In these cases, additional signal to signal interlocking 
will be required.  This strategy can improve opposing movement 
protection, and also improve reliability by having a points failure 
impact only the immediate signal. Point operation will also be 
reduced. 

LOW SPEED AND CONDITIONAL CLEARING 
Should a shorter than normal overlap be available, the signal 
may conditionally clear based on an approach timer that proves 
the speed of the approaching train at a level that matches the 
overlap available. 

Where a low speed indication is displayed, train speed 
proving by trainstops is likely to be in place.  In the City Railway 
and Eastern Suburbs Railway speed proving is provided on both 
the caution and low speed indications. 

Where low speed aspects are provided and trains operate 
that are not fitted with trip gear, the route still locks to the 
caution overlap, even though a lesser track overlap is needed to 
clear the signal. This guarantees flank protection. 

Some cases of conditional mediums have also been provided. 
In this case the signal two ahead which is at stop is conditionally 
cleared by a train approaching the caution signal, which if the 
speed is suitable, then steps to medium.  These are provided 
where the overlap is of reasonable length, but is not suitable for 
line speed trips, as an assistance to advance trains into platforms. 

All cases of conditional clearing of signals depend on the 
circumstance, and can be considered similar to a signal clearing 
up as a train follows another.  Signals which always conditionally 
clear on approach promote driver anticipation, are no longer 
being installed, and are being removed as the opportunity presents. 

SHUNT ROUTE REQUIREMENTS 
Shunt routes generally have a 100 m locking overlap.  Where 

they are installed as subsidiaries on a main signal, the locking 
may be different to the main signal.  Shunts usually do not check 
track occupancy in route however a replacement control is 
usually provided.  An ‘Emergency Shunt Function’ is provided on 
some shunts and is being further introduced to qualify the 
replacement track and permit the route to clear under track 
circuit failure situations.  Shunt signals usually do not have 
trainstops, but even when fitted they do not require the 
trainstop down to clear.  This permits the shunt to be used to 
overcome a trainstop failure, although the train still has to trip.  
Trainstops fitted to shunt signals may be lowered based on an 
approach time release, but only if the route ahead is unoccupied. 

Trainstops may be fitted based on risks that may be present 
at particular sites. 
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AUSTRALIAN SIGNALLING PRINCIPLES 
Trainstops fitted to shunt signals are usually not suppressed 

by opposing routes if the approach tracks to that signal are 
occupied (to avoid drivers perceiving the trainstop lowering as an 
indication that the signal is clearing). 

APPROACH LOCKING 
Approach locking is applied to all controlled signals.  Main 
signals are comprehensively approach locked back to the 
approach of the last signal indication that changes when the 
approach locked signal is replaced to stop. 

The comprehensive approach is qualified in turn by point 
selection or other signals approach locking where these exist. 

Shunt signals are approach locked back to the next signal, or 
to sighting distance if more appropriate. 

600 m is considered a suitable distance for sighting. 

RELEASE OF APPROACH LOCKING 
Approach locking is released with the signal (and trainstop if 
fitted) proved in the stop position and by the approach tracks 
becoming clear (i.e. the train fully passing the signal), or 
alternatively by the train or portion of the train passing the signal 
in conjunction with quick release arrangements.  Special 
arrangements are employed to ensure any quick release of 
approach locking does not occur with a call to simultaneously 
normalise the route in a failure situation. 

If the signal is restored with a train on approach, a 120 second 
time release for main signals and 60 seconds for shunt signals 
applies. 

ROUTE HOLDING 
Route holding is applied when the approach locking is applied 
and is held by track occupancy until the entering signal is proved 
normal and all tracks become clear, or alternatively it is time 
released by occupancy of the final track circuit (usually the berth 
track of a signal) for a time suitable to prove the train at a stand.  
Route holding is applied between all signal routes and points, 
between main signal routes, and between main and shunt routes.  
However no route holding is applied between shunt routes. 

Route holding ceases at the end of the route. No overlap 
tracks are included. 

REQUIRED STATE OF POINTS 
All points in the route will be set, locked and detected.  Trailing 
points in the overlap of main routes are also set locked and 
detected except for trailing catchpoints which may be left in the 
trapping possible.  Trailing points in the overlap of shunt routes 
need not be set providing any routes that may conflict the 
overlap are locked. 

Facing points in the overlap are not locked if both alternative 
overlaps are clear. 

In many cases, several sets of points in the overlap will result 
in conditional interlocking being required.  If opposing routes are 
set, or overlap tracks are occupied, certain points may not be 
free to move to the required position until other points are 
moved first.  This implies the need for ‘availability’ conditions 
which are checked together with the point free conditions before 
the route is set. 

Conversely, the setting of an opposing route may well require 
to set points within an overlap of a route already set. In these 

cases care is taken to correctly sequence the points so that 
signal aspects do not momentarily return to stop during point 
transition. Overlap conditions are maintained at all times, and 
are continuously checked while ever the signal is clear. 

Care is taken to ensure that points are in the correct position 
for parallel movements should they be locked due to potential 
foul track circuit occupancy. 

Route locking of points is by route sticks to ensure two-way 
signalling operates correctly and track failures do not 
unnecessarily lock junctions. 

FFig 6 --  SSpherolock type points installation with backdrive  

OVERLAP REQUIREMENTS 
Overlap lengths are determined by the average trip braking 
distance of the older EMU sets that operate.  Modern sets 
improve this braking distance.  Distances are set by stopping 
distance curves provided by the Brake Engineer.  These show 
distances also for varying gradients.  In practice, these distances 
are quite long with 700 m being typical for 115 km/h running.  
For areas where non-fitted trains operate (such as the freight 
lines) or where no trainstops are fitted, nominal overlaps are 
provided.  These range from 300 m at 60 km/h to 500 m for 
80 km/h and over.  The Principles require additional lengths to 
the nominal figures where risks increase, such as greater spacing 
of signals or steep falling grades. 

Overlaps are not permitted to be shared. 
However where all trip gear fitted trains operate and speed 

proving by trainstop is provided, overlaps are reduced to be 
consistent with the proving speed. 

Overlaps in tunnels are to a maximum (rather than an 
average) trip braking distance curve.  Additionally when speed 
proving is employed in tunnels, an acceleration allowance is 
included after the speed check in calculating a suitable overlap. 

TRACK CIRCUIT OCCUPANCY 
All track circuits have a slow to operate function. In modern 
installations, any inherent delay set within the track circuit 
equipment is added to within the Computer Based Interlocking 
such that a total delay of three seconds is applied to each. 

Locking Requirement for Points 
In addition to the points requirements above, points are 

locked in either position directly by occupancy of local track 
circuits.  Where a local track only applies for one position, it is 
applied only in that position. 
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All points locking (including track circuits) has to be clear for 3 
seconds for points to become free. 

Anti pre-selection is provided such that the points must be 
free at the time of call by the signalman.  The only exception to 
this is when points are available and can only be moved under 
route setting command after another set has moved first to 
permit them to become free. 

Automatic normalisation of points is not generally provided 
due to the risk to maintainers and the potential for inadvertent 
operation during emergency working. 

Emergency operation of points is provided for by an 
Emergency Switch Machine Lock (which contains a crank handle) 
or an Emergency Operators Lock (which contains a key).  
Removal of either drops both point detection and points 
operating supply and enables hand operation.  Electro-
Pneumatic points have in lieu a switch which drops the detection 
and enables a timer.  After 30 seconds, points will respond to a 
local push button control (providing air and local power is 
available).  This operates all ends in the set. 

All points also have a local isolation relay to provide a double 
check on the points being clear before operation.  This takes 
facing approach locking and the track relays local to the points.  
In the event that the local track is occupied after a points call has 
been made (such as a Signal Passed At Danger) the points will 
continue to move to the called position in an attempt to avoid 
them being split and causing a derailment. 

LEVEL CROSSING PROTECTION 
General arrangements 
Level crossing protection utilises type F style lights.  Australian 
Standard AS1742.7 provides the details for Uniform Traffic 
Control Devices.  Half booms are mandated on double lines, 
however most single lines have now also been upgraded with 
booms. 

Where booms are fitted a loss of shunt timer set at 30 
seconds is provided to avoid booms jazzing. 

Some older installations are manually operated by signallers 
and require the booms down before signals can be cleared over 
them.  However most are fully automatic.  This means signals can 
be cleared over the crossings, and upon train approach, the 
crossing will operate when a train reaches a predetermined point 
on the approach.  The standard warning time is 30 seconds, with 
a 12 seconds lights only time, then 10-12 seconds for the booms 
to fall. 

The lights remain flashing if any boom is not fully raised. 
After a first train has passed and should a train be closely 

approaching in the opposite direction, the crossing will remain 

operating.  This holding time is 15 seconds minimum. This results 
in a minimum booms raised time of about 17 seconds. 

Although speed selection has been used in the past, it is not 
normally provided.  An audible alarm operates when the crossing 
starts and remains operating until the train has passed.  It does 
not operate while the booms are raising.  In some cases it is 
suppressed at night. 

Where a crossing is located within a controlled signalled 
area, a signal route being set will commence operation of the 
crossing providing the booms have been raised fully for five 
seconds.  This gives a boom open time of 15-17 seconds 
minimum. 

The arrangements suit vehicles up to B double size.  No 
vehicles longer than this are permitted on roads by the Road 
Authority in the RailCorp area.   

While the Design Principles cater for four quadrant boom 
gates, none have yet been installed. 

Traffic Signal Interfacing 
Where traffic signals are located close to the crossing, a design 
and maintenance interface agreement with the Roads and Traffic 
Authority specifies requirements to coordinate the rail signals 
and level crossing operation with the traffic signals.  This 
basically specifies a time that is agreed between the road and 
rail offices for which advance notice of level crossing operation is 
provided to the traffic signals. 

This permits the traffic signals to allow for clearance of the 
crossing and the cycling of the lights to a ‘train phase’ 
whereupon the level crossing can operate and road traffic is 
arranged for other movements.  Where controlled signals 
protect the crossing, if the traffic signals reach the train phase 
earlier, an indication to the railway will permit earlier operation 
of the level crossing (and consequential clearing of a signal). 

There are two basic forms.  The first has an intersection on 
one side which may potentially cause a queue across the railway.  
A clearance time is calculated by the Road Authority to clear the 
railway on train approach.  The second type has traffic signals on 
both sides of the railway.  In this case the traffic signals are 
interlinked such that no queue should ever form.  However a 
time delay may still be needed to allow for minimum green 
times, and pedestrian phase termination times. 

Other arrangements have elements of these two 
arrangements. 

Pedestrian Crossings 
Pedestrian gated crossings are also provided.  As these are full 
gates emergency exits are provided.  These emergency gates 
are locked by an electromagnet to prevent misuse.  These locks 
are released by a pushbutton should they are required to be 
opened to exit the rail area.  The pushbuttons are not accessible 
from the crossing approach side.  A warning is given for  
15-18 seconds (this depends on the distance between the gates, 
and the time to cross, which is based on a pedestrian moving at 
0.8 m/s), before the gates commence to close.  For about 
12 seconds the red light flashes, then goes steady. 

The latest design is compliant with disability standards.  The 
audible alarm on pedestrian crossings is not disabled at night 
due to the disability standard requirements. 

FFig 7 --  RRiverstone level crossing with traffic signal interfacing  
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AUSTRALIAN SIGNALLING PRINCIPLES 

Level Crossing Emergency Arrangements 
All level crossings are fitted with a test switch to permit battery testing.  This isolates 
the power supply during testing. 

A key locked Master Emergency switch allows the crossing to be switched off 
completely.  When this occurs, the immediate signals are held at stop unless the booms 
are proved down.  Use of the Emergency switch is subject to operationally booking the 
equipment out of use.  Emergency switches are also provided to electrically disconnect 
each boom in the event of damage. 

A Manual Operation switch is provided to permit level crossing operation by 
vehicles that do not operate track circuits (such as Track Machines and Hi Rails) or by 
handsignallers when the crossing has been switched off during possessions, or 
emergencies. 

All functions are monitored by a Cerberus monitor which also tests the battery and 
alarms for logic errors (such as short warning times). 

All crossings have batteries to ensure red light operation in the event of power 
failure. 

Directional Circuit Arrangements 
Care is taken to ensure direction controls 
on single lines are only energised when 
the train has arrived at the crossing.  All 
directional controls require a selection of 
track circuits to operate.  Local track 
circuits on crossings are not qualified. 

Directional controls are proved de-energised 
in protecting signal controls, or if no signals 
exist, in a timer that drops and disconnects 
the qualification after five minutes. 

Bidirectional signalling automatic 
sections 

In recent installations where two way 
operation through otherwise automatically 
signalled sections is implemented, 
improved functionality is provided. 

Automatic signals for each direction 
clear in accordance with the direction that 
has been set. Signals will clear up to any 
track occupancy and do not require the 
whole the section clear for the initial train.  
The section direction can be altered by 
setting the route of the opposing starting 
signal.  With the section occupied, the 
section behind the train can be reversed 
by clearing the outer home signals at that 
end away from the train.  These 
arrangements permit: 

Return of a defective train to the 
station in the rear (e.g. if it cannot 
climb a grade); 

Permits clearance of a starting signal 
during track circuit failures to permit 
trains to work through the failure on a 
signal by signal basis rather than 
implementing more onerous Special 
Proceed Authority working. 

ADVANCED TRAIN 
RUNNING AND 
INDICATION SYSTEM 
(ATRICS) 
Control for signallers is implemented 
through the Advanced Train Running and 
Indications System (ATRICS).  This system 
provides VDU control of remote 
interlockings.  At present it controls only 
part of the network. 

ATRICS is a suite of products that 
include rail control systems (RCS), train 
describers (TD), Indication of Automatic 
Signal Sections (IASS), telemetry IO, 
timetable editing systems, data tools, a 
centralised data repository and 

FFig 8 ––  PPedestrian level crossing arrangement  

FFig 9 --  AAtrics system under test  
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distribution gateway, web based viewing 
and replay applications. 

Functionality provided by the system 
includes setting of routes and points, 
including through setting, auto reclearing 
controls, blocking, train description and 
automatic route setting based on 
timetables. 

Normal operation is through the use of 
automatic route setting where the paths 
for trains are set by the RCS in accordance 
with the timetable with alarms to the 
operators when it is not possible to 
maintain timetable order. 

The operators control the movement 
of trains either through the direct 
manipulation of the signalling by use of a 
mouse to select routes or through the 
manipulation of trains displayed in queues 
at critical points within the control area.  
The manipulation of the train order 
effectively changes, in real time, the 
timetable order for that train and affected 
trains.  The primary location of RCS 
control is Sydenham, Strathfield and 
Homebush signal boxes. 

Route availability is checked before 
issuing commands to the interlocking. 

Blocks can be applied for signals, 
routes, points or tracks and when applied 
displays a blue background around the 
items on which it is effective.  Application 
to a track applies blocks to all routes 
leading over that track.  The shade of blue 
varies between a partial block and a 
complete block. 

The system information is used to 
monitor correct sequence of track circuit 
occupancy or loss of train and loss of 
points detection under trains.  It also 
provides information to other systems that 
operate platform indicator systems, and 
management information systems. 

Train description is presented through 
coloured bars which denote the degree of 
early or late running.  A tool tip over the 
train or other signalling item brings up a 
dialogue box showing all static and 
dynamic information.  

All serial links are monitored for 
currency of inputs with objects highlighted 
where the status is in doubt. 

A fully interlocked simulator for each 
interlocking is provided for training 
purposes, and logging and replay facilities 
are included. 

FFig 12 --  CChatswood ARS Groups   

FFig 11 ––  AAtrics Application Architecture  

FFig 10 --  AAtrics typical screen layout.  
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INTERNATIONAL TECHNICAL COMMITTEE 

INTRODUCTION 
This paper summarises the definition, anticipated benefits, 
design, implementation and operation of Communications-
Based Train Control (CBTC) systems and draws on a number of 
recent articles developed and published by the IRSE’s 
International Technical Committee. 

In this paper, CBTC is viewed not only as a product, but 
also as a strategic and integrated approach to signalling, train 
control and train management that has become realisable in 
recent decades through advances in communication and 
computer technologies; a strategic approach that can be 
implemented in many different forms across a range of rail 
transit modes.   

CBTC DEFINITION 
Most definitions of CBTC technology (for example, as provided 
in IEEE Std 1474.1-2004 (R2005)) include the following three 
fundamental characteristics: 

A fail-safe and highly reliable train-borne method of 
determining a train’s location, length and integrity  
(includes any track-based equipment necessary to provide 
a unique absolute positioning reference to the CBTC train-
borne equipment); 

A geographically continuous, highly reliable and secure 
data communications link between the train-borne CBTC 
equipment and CBTC wayside equipment; 

Fail-safe and highly reliable CBTC train-borne and CBTC 
wayside equipment capable of determining and enforcing 
movement authority limits. 

While the term “CBTC” is usually applied to the application of 
the above characteristics to urban mass transit rail systems, 
similar characteristics can also be applied to the European 
Railway Traffic Management System (ERTMS) and the Positive 
Train Control (PTC) systems being deployed in North America 
on the class 1 railroads.   

ERTMS has essentially two basic components (ref: 
www.ertms.com) : 

ETCS - the European Train Control System - an automatic 
train protection system (ATP) to replace the existing 
national ATP-systems. 

GSM-R, a radio system for providing voice and data 
communication between the track and the train, based on 
standard GSM using frequencies specifically reserved for 
rail application with certain specific and advanced 
functions. 

PTC refers to technology that is capable of preventing train-to-
train collisions, overspeed derailments, and injuries to roadway 

workers (ref. www.fra.dot.gov).  PTC systems can vary widely in 
complexity and sophistication based on the level of automation 
and functionality they implement, the system architecture 
utilised, the wayside system upon which they are based, and the 
degree of train control they are capable of assuming.  PTC 
systems may include: 

An on-board navigation system and track profile database 
to enforce fixed speed limits. 

Bi-directional data link to inform signalling equipment of 
the train's presence. 

Centralised systems to directly issue movement authorities 
to trains.  

CBTC typically has four basic components: 

An automatic train protection system (ATP) comprised of 
wayside and train-borne elements. 

An automatic train operation system (ATO) – also under 
consideration for certain ERTMS applications. 

An automatic train supervision system (ATS).  

A data communications system designed specifically to 
support CBTC performance and functional requirements. 

The ATP component of CBTC systems most closely parallel 
ERTMS when operating at ETCS Level 3 (with train position and 
train integrity determined onboard). 

CBTC BENEFITS 
As with ERTMS and PTC, CBTC systems are not simply the 
latest signalling and train control product available in the market 
place, but rather the industry’s response to specific strategic 
transportation needs. 

ERTMS aims at replacing the different national train control 
and command systems in Europe to create a seamless European 
railway system and increase the competitiveness of the 
European railways. 

The USA Rail Safety Improvement Act of 2008 mandated the 
widespread installation of PTC systems by December 2015 to 
achieve an improved level of safety on the USA railroads in 
response to a collision of a Metrolink passenger train and a 
Union Pacific freight train in California in September 2008; an 
accident which resulted in the deaths of 25 and injuries to more 
than 135 Metrolink passengers. 

The aims of CBTC are  also business case driven, to not only 
provide for the highest levels of train protection but also to 
enable the maximum return on the investment into rail transit 
infrastructure through optimised line capacity and passenger 
throughput and reduced operating/maintenance costs.  

One of the operational benefits of CBTC systems is that 
movement authority limits are no longer constrained by physical 
fixed-block boundaries but are established through train 

“CBTC – A Product or a Strategy?” 
Written and edited by Alan Rumsey  
on behalf of the International Technical Committee of the IRSE 
Opening Presentation for IRSE CBTC Seminar to be held in London on 15 February, 2011 
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position reports that can provide for “virtual block” or “moving 
block” control philosophies.  Such control philosophies can allow 
trains to operate safely at shorter headways and can permit system 
operations to recover more rapidly in the event of service delays; all 
of which can offer a more regular and improved passenger service 
which can translate into increased line capacity constrained only by 
the performance of the rolling stock and the limitations of the 
physical track alignment.   

CBTC systems also offer the potential for: 

Lower maintenance costs (resulting from less trackside 
equipment and improved diagnostics), with associated 
improvements in track worker safety; 

Greater operational flexibility; 

Continuous automatic train protection; 

Smoother and more predictable operation (with automatic 
train operation);  

Improved reliability and availability (through redundant/fault 
tolerant designs).   

The fundamental characteristics of CBTC systems, as defined 
above, also provide for: 

Real-time availability of precise location, speed, and 
operational status of CBTC-equipped trains; 

Ability to communicate train health status and other system 
alarms to a central control location; 

Real-time ability to restrict train movements in response to 
detected hazardous or other conditions; 

Inherent bidirectional capability for train movements; 

Ability to precisely forecast train arrival times at downstream 
stations for schedule regulation and other purposes; 

Ability to coordinate multiple train movements for junction 
management and/or energy optimisation purposes. 

To exploit these operational capabilities of CBTC systems, the 
design of a CBTC system is often integrated with the design of 
other fixed operating elements of a rapid transit system such as 
traction power systems, tunnel and station ventilation systems, 
passenger information and security systems, and backbone 
communications networks, for example.   

CBTC SYSTEM DESIGNS 
CBTC systems are now available from multiple suppliers and have 
been developed to meet stringent safety, reliability, availability and 
maintainability criteria.   

While CBTC systems – in common with ERTMS and PTC systems 
- may be required to provide Automatic Train Protection (ATP) 
functions only for manually driven trains, urban mass transit CBTC 
systems typically also include Automatic Train Operation (ATO) 
functions, up to and including driverless/unattended train 
operations, and may also include Automatic Train Supervision (ATS) 
and Traffic Management functions as a single integrated (but 
typically proprietary) product. 

For ATP functions, the basic principles of operation of a CBTC 
system include: 

High-resolution train location determination, by CBTC train-
borne equipment; 

Communication of this train location information, and other 

train status data, to CBTC wayside equipment over the 
CBTC train-to-wayside data communications link; 

Determination of the movement authority for each CBTC-
equipped train, by the CBTC wayside equipment, based on 
train location information and inputs from external 
interlockings and other external devices capable of 
detecting hazards that affect train operations; 

Communication of the movement authority, and other train 
control data, to the appropriate train over the CBTC 
wayside-to train data communications link; 

Determination and enforcement of the ATP profile by the 
CBTC train-borne equipment. 

A design of a complete CBTC system, that incorporates all of 
the components discussed above, includes:  

CBTC Central Office Equipment. 

CBTC Wayside Equipment. 

CBTC Train-borne Equipment. 

CBTC Data Communications Equipment. 
The CBTC Central Office equipment includes equipment 
responsible for ATS (non-vital) functions such as identifying, 
tracking and displaying trains, providing manual and automatic 
route setting capabilities, and regulating train movements to 
maintain operating schedules. 

The CBTC Wayside Equipment consists of a network of 
processor-based, wayside controllers installed at central and/or 
wayside locations.  The CBTC wayside system may interface 
with an external separate interlocking subsystem, or 
alternatively the interlocking functions may be incorporated 
within the CBTC wayside equipment.  The wayside intelligence 
for CBTC-related ATP functions, such as movement authority 
setting based on the tracking of both CBTC-equipped and 
unequipped trains, as well as other allocated wayside ATP, 
ATO, and ATS functions resides in the wayside controllers.  

The CBTC Train-borne Equipment consists of one or more 
processor-based controllers and associated speed measurement 
and location determination sensors, such as tachometers and 
transponder readers.  The CBTC train-borne equipment 
interfaces to the train subsystems (including train operator 
displays) and also interfaces to the CBTC wayside equipment 
and the CBTC central Office equipment via the CBTC data 
communication equipment.  The CBTC train-borne equipment is 
responsible for CBTC train location determination, the 
enforcement of permitted speed and movement authority limits, 
and other allocated train-borne ATP and ATO functions.  
Different CBTC systems may have different train-borne 
equipment configuration.  With respect to equipment 
redundancy, for example, some CBTC systems provide 
redundancy within a single set of equipment at a single location 
within the train whereas other CBTC systems achieve 
redundancy through switch-over between equipment sets at 
multiple locations within the trains.  Similarly, each CBTC system 
utilises somewhat different techniques to reliably and safely 
determine train location which in turn results in different sets of 
redundant peripherals.  These alternatives can require very 
different mechanical and electrical interfaces.   

The CBTC Data Communications Equipment includes 
equipment located at central and wayside locations, as well as 
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INTERNATIONAL TECHNICAL COMMITTEE 
on-board trains, to support both wayside-to-wayside and wayside
-to-train data communications. Unlike mainline rail networks (e.g. 
ERTMS), for urban mass transit CBTC systems there is currently 
no standard equivalent to GSM-R for the data communications 
network and a range of solutions is currently available, designed 
specifically with consideration of key performance parameters 
such as bandwidth, message latency and the reliability and 
security of message delivery.  The CBTC data communications 
equipment does not of itself perform any CBTC functions and is 
not required to be vital.  

ERTMS/ETCS specifications standardise a specific system 
architecture and functional allocation between wayside and train-
borne equipment in order to achieve interoperability between 
equipment provided by different suppliers.  For urban mass 
transit CBTC systems there is currently no industry standard 
CBTC system architecture and functional allocation, although 
IEEE Std 1474.3 – 2008 does provide a recommended practice 
for CBTC system designs. 

Interoperability of equipment from different suppliers is 
generally not an important requirement for urban mass transit 
agencies, with the exception of those larger undertakings such as 
New York, London and Paris with extensive rail networks.   

CBTC IMPLEMENTATION 
As with the implementation of any complex signalling system, 
rigorous design management and project management 
processes must be instituted in order to successfully implement a 
CBTC system.   

From a design and project management perspective, the 
following implementation issues are considered particularly 
critical: 

When selecting a CBTC system for a specific application, 
there is a natural tendency to procure a system that is 
already service proven in a similar application as a means of 
minimising project implementation risks.  However, in the 
absence of detailed design and interface standards for CBTC 
systems (when compared to ERTMS, for example), 
experience would suggest that changes to an existing 
“service-proven” product are generally inevitable to meet 
the operating requirements, failure management 
requirements  and signalling principles of a new application.  
It is therefore important that all of these required changes 
be clearly identified up-front so that the adaptation risks can 
be realistically assessed;   

The lack of CBTC interface standards also requires that 
particular attention be given to the specification of all 
external interfaces to the CBTC system.  This includes, for 
example: 

Interfaces between the CBTC control centre 
equipment and control centre equipment provided by 
others (including legacy system interfaces); 

Interfaces between the CBTC wayside equipment and 
external interlockings and other wayside equipment; 

Allowances for the potential differences in CBTC 
wayside configurations in the infrastructure designs 
(equipment rooms, cable runs, transponder 
mountings, etc.); and  

Allowances/constraints in the rolling stock designs to 
accommodate a range of different CBTC equipment 
configurations. 

Reaching early agreement on the safety assurance/safety 
certification process is also critical, recognising that different 
“service proven” CBTC systems may have adopted 
somewhat different approaches to safety certification.  
Given that safety assurance is a result of the design and 
development process, if any of the approaches and/or 
principles adopted by a specific CBTC system are not 
considered acceptable then this could drive significant 
redesign of a service-proven product; 

Establishing clear requirements for an overall test, 
commissioning and cut-over strategy that recognises that 
with CBTC technology, the majority of the field testing will 
require the availability of one or more CBTC-equipped trains 
and associated track access.  For example, conventional test 
practices for fixed-block, track circuit-based signalling 
systems may no longer be applicable or practicable, and 
alternative test procedures become necessary reflecting the 
specific principles of operation of CBTC systems.  

CBTC OPERATIONAL EXPERIENCE 
The first CBTC system entered revenue service in Toronto, 
Canada in 1985 on the Scarborough Rapid Transit line.  By 1990, 
additional CBTC systems had entered service in Vancouver on 
the fully automated (driverless) Vancouver SkyTrain system and 
in Detroit on the fully automated Downtown People Mover.  All 
of these initial CBTC systems were for “new start” applications.  

By the end of the last century, additional CBTC systems had 
entered revenue service in Lyon, Ankara, Paris (Meteor Line) and 
Kuala Lumpur as well as the first re-signalling applications on the 
San Francisco MUNI line and in London on the Docklands Light 
Railway (DLR).  All of these initial CBTC systems utilised inductive 
loops as the wayside-to-train communications medium. 

By 2005, the number of in-service CBTC lines had grown to 
include the first radio-based CBTC systems on the new driverless 
heavy rail line in Singapore (North East Line) as well as on new 
Automated People Movers at San Francisco and Seattle airports 
and on the Las Vegas monorail system.  The major benefits of 
radio-based CBTC systems include ease of installation and 
maintenance, fully redundant communications through 
overlapping radio coverage, faster recovery times due to single 
component failure detection and replacement, and less 
susceptibility to vandalism.  Additional inductive loop-based 
CBTC systems also continued to enter service in Vancouver 
(Millennium Line), New York (JFK Airport), and Hong Kong (West 
Rail), for example.   

The number of in-service CBTC systems continued to grow 
over the past five years with CBTC systems implemented, or 
being implemented in New York (Canarsie and Flushing Lines 
and PATH system), Philadelphia (SEPTA), Toronto (Yonge-
University-Spadina Line), London (Jubilee Line), Paris (multiple 
lines), Madrid (Lines 1, 6 and 7b), Budapest (Line 2), Beijing (Line 
2) and Sao Paulo (Line 4) for example.  “New start” CBTC lines 
also included Vancouver (Canada Line), London Docklands (City 
Airport and Woolwich extensions), Budapest (Lines 2 and 4), 
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Lausanne (Line M2), Hong Kong (Disney 
Resort Line), Algiers (Line 1), Dubai (Red and 
Green Lines), and well as various new lines in 
Guangzhou, Shanghai, Beijing and South 
Korea (Sin Bundang Metro Line), for 
example.  The list continues to grow! 

The following table provides examples of 
cities that have implemented or are 
implementing CBTC systems which clearly 
indicates the trends in adopting a CBTC 
strategic approach to both new start and re-
signalling projects.  

IRSE CBTC SEMINAR 
The IRSE has organised a full day seminar on 
CBTC to be held on Tuesday 15 February 
2011 at 1 Birdcage Walk, Westminster, 
London.  The seminar will take a systems 
engineering view, looking at the complete 
CBTC project life-cycle from requirements 
through design and implementation to 
operations and maintenance, and while 
expand on many of the topics summarised in 
this paper. 

Dr. Alan F. Rumsey  FIRSE 

Ansaldo STS, a Finmeccanica Company, through its subsidiary Ansaldo STS 
Australia, has signed a Framework Agreement to undertake a program of works for 
Rio Tinto Iron Ore’s Pilbara operations in Western Australia.  The program of works, 
with an anticipated value of AUD467 M ( 340 M) over a five year period, will include 
engineering, systems integration and technology required to support Rio Tinto’s 
major expansion and operational efficiency projects in the Pilbara in the disciplines 
of Signalling, Communications, Train Control and Automation Systems 

The planned projects, to be performed on demand, include the introduction of 
Electronically Controlled Pneumatic Braking (ECP), Direct Locomotive Control (DLC), 
Automatic Train Operations and enhanced Signalling, Train Control and 
Communication Systems.  Ansaldo STS has been designing and delivering signalling 
and transportation solutions for Rio Tinto's operations in Western Australia since 
1992. 

1980s 1990s 2000s 

Toronto 
Vancouver 
Detroit 
  

Toronto 
Vancouver 
Detroit 
Lyon 
Ankara 
Paris 
Kuala Lumpur 
San Francisco 
London 

Toronto 
Vancouver 
Detroit 
Lyon 
Ankara 
Paris 
Kuala Lumpur 
San Francisco 
London 
Singapore 
Seattle 
Las Vegas 
New York 
Hong Kong 
Philadelphia 
Madrid 
Budapest 
Beijing 
Sao Paulo 
Budapest 
Lausanne 
Algiers 
Dubai 
Guangzhou 
Shanghai 
Etc. 

Agreement with Rio Tinto Iron Ore in Australia 

INDUSTRY NEWS 

Transport authority Rennes Métropole announced in November 2010 that it has 
awarded a 200m ($269.4m) contract to Siemens to build an automated metro line 
in Rennes, France.  

Siemens will undertake the initial planning of the line, install the communication, 
control and safety equipment, and also deliver 19 automated Cityval trainsets for 
the line.  The B Line will run underground on a 12.6 km line serving 15 stations, 
while the Cityval trainsets are suited for operation on short lines with short distances 
between stations.  

Siemens said the Val system will offer enhanced passenger safety by its radio-
based automated train control system linking the metro trains with the trackside 
equipment.  The trainsets will also feature a modern design, dynamic screens and 
real-time information systems, including an onboard video system and secured radio 
link guaranteeing safety.  Line B will be in operation by 2018.  

French Metro Line Order placed 

Founded in 1995 by Doug Green, DEG Signal evolved from DEG Signalling 
Consultants which had been established by Doug since 1992.  Having worked as a 
freelance on the Channel Tunnel signalling and at the early stages of Jubilee Line 
Extension, Doug identified a niche for high quality signalling services and started 
DEG Signal.  

As well as continuing with the Jubilee Line signalling, DEG expanded its client 
base and worked on several mainline projects including Channel Tunnel Rail Link, 
Class 92 locomotive, West Coast Route Modernisation and various minor works. 

In 2003, DEG moved out of its rented office into a purpose built office on the 
outskirts of Warminster.  DEG now has a staff of 10 engineers working on a wide 
range of design and consultancy packages.  

Doug Green comments "I'd like to thank all our clients, partners and of course 
our staff for their support during the past 15 years! This is a major milestone for 
DEG and we look forward to the next 15 years in the rail industry". 

15 years in the Rail Industry celebrated 
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IRSE INTERNATIONAL CONVENTION 

Delhi:  fascinating and friendly, chaotic and confusing, a mass of heritage technology 
being kept working by ingenuity and self-help, a tenuous net of modern communications 
stretched to hold things together. 

The IRSTE, the Institution of Railway Signal and Telecommunications Engineers, part 
of Indian Railways, in conjunction with the IRSE Indian Section, had taken the visit of the 
IRSE International Convention as an opportunity to host an exhibition and technical 
seminar on Modern Railway Signalling & Telecommunication Systems. 

Given the size and diversity of India, this probably seemed like a good idea.  
However, the seminars, which took up the first full day and a half of the four-day 
Convention, had little or no supporting literature, while to the majority of the audience 
the speakers were either inaudible (noisy aircon and constant mobile phones, especially 
at the back) or were incomprehensible (particularly for those delegates whose first 
language was not English). 

The signal engineers brightened up a bit when we eventually got to New Delhi 
station, although the claim that it was the 'largest Route Relay Interlocking in the world' 
had the cynics dredging up other statistics.  The signalling in New Delhi is well-proven 
Siemens relay technology with conventional control desk and overview panels. 

The day trip to Agra was marred by the train, the Shatabdi Express to Agra and 
Bhopal, being two hours late leaving, and even later getting back to Delhi – a 22-hour 
day or more for everyone.  The Taj Mahal and Red Fort are truly wonderful places, but 
the technical visit to the new ERTMS installations ended up with the enthusiasts peering 
into a couple of trackside cabinets in the pitch dark! 

Delhi Metro, the object of the last technical visit, is clean and efficient and 
specialises in moving large numbers of people rapidly across the city.  The IRSE 
delegates were welcomed by the Operations Manager, himself a former signal 
engineer , who gave an amusing and very personalised introduction to the Metro.   
The rest of the visit consisted in watching the corporate video, five minutes on the 
viewing gallery of the control centre (no photographs allowed!) and a cup of tea and a 
biscuit in the canteen – all very rapid and efficient. 

The formal dinner on the Friday night is traditionally the time for the ladies to show 
off their best dresses and high heels, while the men put on their suits and polish their 
shoes.  Having done all this, we found ourselves in the Railway Museum 'garden', lit 
only by coloured searchlights and surrounded by derelict steam engines.  Stumbling 
over railway tracks and low muddy hedges in a search for somewhere to sit, we were 
comforted by a stream of waiters bearing drinks and food.  Having eaten our fill, 
someone discovered a huge buffet dinner hidden in the half-darkness behind a very 
large locomotive! 

Although chaotic and confused, this convention 
was fascinating in showing us the enormous 
difficulties which India faces and the positive way in 
which the problems are confronted.  It was also one 
of the most friendly you could hope for.  IRSE 
President Paul Jenkins and his family came up 
smiling through every last-minute change in the 
programme, and everyone seemed to make new 
friends and consolidate old acquaintances. 

My thanks to all our Indian colleagues for giving 
us an experience to be remembered and savoured.  

Delhi Snapshot 
A personal view by Stuart Angill,  
Production Manager, IRSE NEWS  

1 

2 

3 

Further convention reports will appear during the 
course of the next few issues - ED  
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11  DDelegates from IRSE and IRSTE at the Conference on the first day.  

22  MMembers and guests with the ‘tallest stone tower in the world’ at Qutub--MMinar in Delhi.  Built around 1200 it is 72.5m high.  

33  AAnti--ccollision equipment at the exhibition  

44  NNew Delhi Control Desk and Panel  

55  LLooking for the ERTMS at dead of night in   
RRaja Ki Mandi  

66  JJoining the crowds to wonder at the Taj Mahal  

77  ++     8     Railway Museum Dinner  

Photos:  Stuart Angill 
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OLD READING 

Royal Air Force - 21/1/58 to 20/1/60 

From about March to December 1958 I 
was completing my first year’s National 
Service at RAF No.2 Radio School, 
Yatesbury where one of the sergeant 
instructors was Martin Kennelly whom I 
had previously met briefly working on S&T 
duties at Towyn Pendre.  He had signed 
on for 5 years or more in the RAF and the 
end of this period was approaching.  He 
intended to commit himself for another 
such period and regarded my suggestion 
that he should go into BR S&T instead as 
impractical – “They won’t have me”.  They 
did have him however – Eastern Region, 
Finsbury Square.  It saved his life.  A while 
later he had a very severe stomach ulcer 
which would certainly have been fatal if 
combined with Yatesbury food.  In all 
fairness, the food at RAF operational 
establishments such as Wyton was much 
superior.  It was only Technical Training 
Command which kept to the traditional  
fry-ups.   

Another S&T man at Yatesbury was 
Dave Platford, also Eastern Region.  We 
had some sort of technical society at 
Yatesbury.  One evening we had a talk 
from the Chief Draughtsman of a firm in 
nearby Chippenham, O.S.Nock of the 
Westinghouse Brake and Signal Company.  
He was a little surprised to get informed 
questions at the end.  This led to a works 
visit.  The society also managed a similar 
visit to Swindon works.  Wednesday 
afternoon was sports afternoon.  It was 
compulsory but one other activity 
qualified.  It was the film unit.  None of 
our films ever got finished but a good 
amount of documentation of the last days 
of steam on the Calne branch went into 
the cans.  I wonder where it is now.  On 
Battle of Britain day we were required to 
march through the streets of Swindon.  
During rehearsals we were drilled by 
officers and NCOs more used to 
instructing in such gentle arts as Radar, 
hence such cries as “Airman – You are 
marching 180° out of phase“. 

Tales of Old Reading (Part Three) 
By J.R.Batts with material from the late B.M.Ruffell       
An opinion and viewpoint of S & T Engineering in previous years 

In December 1958 I graduated to RAF 
Wyton working on a radar system under 
development.  The sergeant devised 
circuits and sketched them.  I turned 
them into finished drawings.   

As telecommunications type 
equipment was used in addition to the 
electronics, I had a blue print of standard 
telecomms. symbols conspicuously 
originating from “GWR Signal Dept., 
Reading” taped to my drawing board.  
The sergeant thought that perhaps old 
railway symbols were not quite 
appropriate and got the RAF symbol 
book from the technical library.  Of 
course, they were both derived from the 
same British Standard.  The blueprint 
remained. 

The runway at Wyton was at 45° to 
two local roads and terminated near 
where they crossed.  To protect road 
traffic from low flying aircraft four 
Westinghouse style ‘A’ half  barriers were 
used, operated from the control tower.  
This was of course before half barriers 
were legal in this country for railway use.  
A NATO VIP visit was to be entertained 
by a Red Arrows performance.  As their 
little machines only required a short 
runway, unlike the indigenous Victors, 
Valiants and Canberras, the barriers were 
not lowered.  They came in low however 
and some road users were rather 
disturbed.  The subsequent exhibition 
included the well known “bomb burst” 
manoeuvre done much lower than at 
public exhibitions and involving flying 
round single storey buildings.  Other 
railway excitements around Wyton 
included the prototype Deltic, the closure 
of the Midland & Great Northern Railway, 
the station with one departure per week 
and no arrivals and the customs and 
immigration formalities at Huntingdon 
North.  This is supposed however to be 
about Reading S & T so………… 

Back to the railway – release date  
20 January1960.   

11.  RReading Maintenance Drawing Office   
HHugh Rees Roberts    
008/12/60  

22.  RReading West Main.   
JJohn in ancient signalmans uniform    
220/12/54  

33.  RReading Maintenance Drawing Office   
ffrom the NE    
008/12/60  

44.  AA view of Reading East Linemans hut and staff  
008/07/60  
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Maintenance D.O. again 21/1/60 to 21/4/68 

By this time, the New Works office had overflowed from 
Caversham Road and moved into the fifth and sixth floors of 
McIlroy’s department store – the ‘Cheapside’ offices.  One 
evening apparently, one of the cleaners who was not noted for 
her intellect was very disturbed by the sound of someone 
begging to be let out of a steel cupboard and by the heartless 
attitude of the S&T staff present on overtime.  She was eventually 
allowed to see the desperate imprisoned tape recorder. 

Half barriers had by now reached the railway.  One of the first 
sets was at Star Lane, Wokingham.  Inevitably a motorist 
demonstrated the fatal results of zig-zagging soon after they 
came into use.  As his van contained a quantity of copper bonding 
wire stolen from the railway and as he had been under suspicion 
for some time, it was decided that justice had been done and 
further action was not required.  The widow however thought 
otherwise and took BR to court for loss of husband and van.  BR 
naturally submitted a counter claim for destruction of signalling 
equipment, damage to about ¼ mile of track, damage to an EMU, 
loss of traffic, and work separating van remains from rails (welded 
by traction current).   

Newport (Monmouth) as it then was had two pioneer route 
setting (but not panel) signal boxes which had become life 
expired.  When the new PSB (the present one) reached the testing 
stage, New Works borrowed staff from Maintenance to meet the 
extra demand.  I was thus allocated to a week’s night work.  
Travelling out from Banbury, I had to change at Didcot and whilst 
there was able to record a Blue Pullman (Remember them?) 
passing at speed.  Newport PSB is situated at the east end of the 
station.  I was working at the West Relay Room at the other end of 
the station by the tunnel mouth with Peter Harwood.  We had 
loudspeaker communication with the panel room, whereby they 
continuously heard all that we said and did, except when they 
used their “Press to Talk” key to speak to us.  Our work was to 
keep awake until the testers had some query, then they would ask 
us to look at relay positions and trace faults in circuits which did 
not respond correctly.  Contrary to most present practice, track 
circuit indications were in parallel with the existing signal boxes so 
that the testers in the panel room were observing real train 
movements.  There were a few train movements in the night.  
Typically, the testers would see something approaching from the 
West on the track circuit lights, then hear it leave the tunnel and 
pass the West Relay room via the loudspeaker link and finally 
when it had crept round the sharp curve through the station with 
its 15 mph restriction would hear it directly and see it pass them.  
When over the link they heard a Blue Pullman approaching at 
speed, there was panic even though the track circuits denied the 
existence of the train.  The tape recorder again! 

After one gruelling weekend testing at Newport or Cardiff 
PSB, some senior members of the S&T staff including, I think, 
John Madely and Brian Hillier were travelling back to Reading in a 
1st class compartment looking anything but typical 1st class 
passengers.  Someone more closely resembling the usual 
appearance of one objected to the presence of these scruffy 
individuals and complained to the guard.  As he had a 2nd class 
ticket and the scruffy ones all had 1st class passes, the complaint 
was by no means upheld. 

Another New Works job which borrowed me & others for 
testing was the original Old Oak Common power box.  As the 
BRB had ruled that signal box prefix letters should not include 
O or I to avoid confusion with digits, the WR had to show its 
independence by calling the place OO.  I remember three 
things about that job in particular.  One was the Ascot race day 
on which the remaining Kings had their last outing, all spotlessly 
cleaned to haul specials.  I missed the opportunity to 
photograph them when they were lined up at the shed exit 
opposite the signal box in the sunshine.  Another memory was 
the small fire on a signal gantry controlled from the old Old 
Oak Common East signal box.   

Finally there was the affair of the tea.  The Western Region 
Magazine (before Rail News) had an article about the testing 
including reference to "uncomplimentary comments about the 
colour of the tea”.  The cause of the comments was not 
explained.  They didn’t know that Bryan Ruffell (How that name 
keeps cropping up!) whose turn it was to make the tea had 
failed to put any in the urn at all.  Luckily there was enough on 
the walls of the urn to give a just acceptable strength. 

My last job of any size on the WR before deserting to the 
LMR in search of fame & fortune was one of the unusual ones.  
The line from Malvern Wells to Ledbury passes through two 
single line tunnels of restricted loading gauge.  Between them 
was a stretch of double track.  The work involved singling this 
section to enable the abolition of the signal boxes at Colwall 
and Ledbury Tunnel North End.  The signalling was unusual.  
Around the early days of this (at the time of writing) century the 
GWR installed lock & block instead of the usual staff/token 
working and somehow omitted to get approval from H.M. 
Inspectorate.  This was supplemented by a “Tell-Tale” system 
consisting of a pair of wires through each tunnel resembling the 
UndergrounD Dri-Co system but not having any telephone or 
traction current implications.  Short circuiting or interrupting the 
wires triggered a special bell at the signal box at each end of 
the tunnel.  An internal relay kept the bell ringing until reset.  
The actual gong was a large flat one very similar to that on an 
ATC apparatus.  Just before World War II, the block 
instruments were renewed with ones similar in style to those 
incorporated in power signalling schemes.  They had curved 
chrome surrounds.  Surprisingly, all four were different 
internally, having commutator contacts tailored to suit the 
varying track circuit connections at each site.  I naturally 
suggested that the two recovered instruments be modified to 
resemble the two retained and overhauled to act as spares.  
This however would have cost money not budgeted for.  They 
were however kept for possible future use. 

On the 19 April 1968 I left the WR and was presented with 
the Tell-Tale bell recovered from Ledbury Tunnel North End.   
Although about 80 years old, it still functions well enough to 
use as part of a temporary modification to the domestic burglar 
alarm system. 

In conclusion I would like to re-emphasise that whilst the 
antics described were an important part of the experience, they 
were not typical or extensive.  They are about all I can 
remember from over 15 years with a large body of people.   
A few of them could even have been called dull. 
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RISK EVALUATION 

In order to promote the harmonisation of the 
railway safety performance and railway regulation 
across Europe, the EU Legislators have approved 
in April 2004 the railway safety directive 2004/49/
EC.  That directive allocates amongst others the 
task of defining a Common Safety Method (CSM) 
on risk evaluation and assessment to the 
European Railway Agency.   

The objective of this paper is to summarise and 
highlight the main characteristics of the associated 
"Commission Regulation on a Common Safety 
Method on risk evaluation and assessment"  
(EC) N° 352/2009 published in the Official Journal 
of the European Union on 29 April 2009. 

Foreword 
Until the beginning of 2000, Member States of the 
European Community have developed their own 
railway safety rules and railway standards, often 
based on national technical and operational 
concepts. This has progressively led to differences in 
principles, approaches and safety cultures making 
it difficult to break through barriers and to 
establish international rail transport operations.  
Simultaneously, the economic integration and 
rapid growth in trade has progressively 
transformed the European Union’s railway 
transport needs.  The construction of a safe and 
integrated railway network, without national 
frontiers, became one of the EU’s major priorities.  
This requires a strong European regulation in the 
fields of both technical and safety requirements, 
the two being inextricably linked. 

The European Railway Agency was set up with 
the aim of helping to create this integrated railway 
area by establishing a European approach to 
railway safety(1)  and interoperability(2) .  Its main 
task is to develop economically viable common 
technical specifications (TSIs), including the unique 
ERTMS signalling solution, and harmonised 
approaches to safety, working closely with railway 
sector stakeholders, national authorities and other 
concerned parties, as well as with the European 
institutions.  All of the Agency’s work is aimed at 
facilitating the growth and development of freight 
and passenger traffic by harmonising safety 
processes, technical procedures and reducing 
delays caused by incompatible national systems. 

Harmonised approach for risk assessment - CSM 
on risk assessment 
Purpose 

The purpose of the CSM on risk assessment is to contribute to the overall 
objective of the EU.  It facilitates the access to the market for rail transport 
services and enables the mutual recognition of results from risk assessment, by 
harmonising: 

a) the risk management processes used to assess the safety levels and the 
compliance with safety requirements; 

b) the exchange of safety relevant information between different actors within 
the rail sector in order to manage the safety across the different interfaces 
which may exist within this sector; 

c) the evidence resulting from the application of a risk management process. 

Requirement for a harmonised approach 

Article 6(3)(a) in safety directive 2004/49/EC explicitly requires the development 
of a harmonised approach for risk assessment.  The application of the CSM on 
risk assessment is also implicitly required through: 

a) Article 9 and Annex III in safety directive 2004/49/EC which define the 
requirement for procedures and methods to be put in place by the Railway 
Undertakings (RUs) and Infrastructure Managers (IMs) in their safety 
management system (SMS) for managing the safety of the railway system 
during its operation.  One of the SMS processes [see Annex III(2)(d)] 
explicitly requires the RU/IM SMS to contain procedures and methods for 
managing changes.  The application of the CSM on risk assessment will 
enable the RU and IM to control the risks that arise from changes to the 
railway system;  and 

b) Article 15 in interoperability directive 2008/57/EC which identifies amongst 
others the need for a safe integration of structural sub-systems before 
authorising their placing into service.  The application of the CSM on risk 
assessment will also enable to control the risks that arise from the 
integration of a sub-system into the railway system. 

Strategy for developing the CSM 

The safety directive 2004/49/EC acknowledges that the safety levels in the 
Community rail system are generally high, in particular compared to road 
transport.  In order to ensure that these safety levels are maintained, and 
improved, when and where necessary and reasonably practicable, it was 
important: 

a) to base the development of the CSM on existing methods in the Member 
States that enable them to continue to achieve high safety levels; 

b) to define and agree on a harmonised process for risk assessment based on 
those existing methods and on EN standards. 

Who shall apply it?  

The CSM on risk assessment shall be applied by the person in charge of 
implementing the change under assessment.  This person, referred to as the 
"proposer", can be one of the following actors: 

Common Safety Method (CSM) on Risk Evaluation and Assessment 

Thierry Breyne, Dragan JOVICIC 
European Railway Agency - Safety Unit – Safety Assessment Sector 

((1)   SSee provisions in "Railway Safety Directive 2004/49/EC".  
((2)   SSee provisions in "Railway Interoperability Directive 2008/57/EC".  
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a) the railway undertakings and infrastructure managers, in the 
framework of the risk control measures they have to 
implement in accordance with Article 4 of the safety directive 
2004/49/EC; 

b) the contracting entities and the manufacturers, when they 
invite a notified body to apply the "EC" verification 
procedure in accordance with Article 18(1) of the 
interoperability directive 2008/57/EC; 

c) the applicant of an authorisation for placing in service of vehicles. 
Where necessary, the proposer shall ensure, through contractual 
arrangements, that suppliers and service providers, including 
their subcontractors, participate in the risk management process 
described in the CSM. 

When to apply it?  

The CSM on risk assessment shall apply to any change of the 
railway system in a Member State, as referred to in point (2)(d)(3)  

of Annex III to safety directive 2004/49/EC, which is considered 
to be significant.  If there are no notified national rules defining 
whether a change is significant or not in a Member State, the 
proposer shall decide, by expert judgement, on the significance 
of the change based on criteria that are provided in Article 4 of 
the CSM on risk assessment: "failure consequence, novelty used 
in implementing the change, complexity, monitoring and 
reversibility of the change".  If the change is not significant, the 
CSM does not need to be applied but the decision needs to be 
documented to allow the national safety authority to check it 
during inspections.  For non-significant changes, the expert 
judgement shall always evaluate whether the sum of all non-
significant changes since the last application of the CSM becomes 
a significant change when added up. 

Harmonised CSM process 

In order to enable the mutual recognition of the results and to 
ensure that the existing safety levels are maintained in the 
Community rail system, the CSM harmonises the process for risk 
assessment.  It specifies only what requirements must be fulfilled 
without specifying how to fulfil them.  As illustrated in Figure 1, 
this harmonised process is a typical iterative risk management 
process.  It is structured around the following three main steps: 

a) the systematic identification of the hazards, based on the 
definition of the system under assessment, of the associated 
safety measures and of the resulting safety requirements; 

b) the risk analysis and the risk evaluation; 
c) the demonstration of the system compliance with the 

identified safety requirements. 
In addition to these classical steps, the following ones were 
specified in the CSM process, mainly to enable the mutual 
recognition of results from such risk assessments: 

a) the hazard management documentation using "hazard 
records" both for controlling the exchange of safety 
requirements between the different actors involved in the 
significant change (interfaces), as well as for managing the 
status of the hazards under the proposer's responsibility; 

b) an independent assessment by an assessment body of the 
correct application of the overall CSM process. 

Existing Risk Acceptance Principles 

Again in order to ensure that the existing safety levels are 
maintained in the Community rail system, the CSM on risk 
assessment is based on existing methods for controlling the 
identified hazards and the associated risks.  It allows one of the 
following three risk acceptance principles to be used 
interchangeably (i.e. without any order of priority being specified) 
during the risk analysis and risk evaluation step: 

a) codes of practice (TSI, Notified National Rules, European 
Standards); 

b) similar reference systems; 
c) explicit risk estimation and harmonised risk acceptance 

criteria. 
The link between the hazard and the risk acceptance principle 
applied for controlling it shall be registered in the hazard record 
to help with the accountability of the decision making process.  
This is a key issue for the mutual recognition of the results of the 
application of CSM on risk assessment. 

It should be noted that the level of detail of the hazard 
identification will depend on the risk acceptance principle and 
risk acceptance criteria used by the proposer for controlling the 
identified hazards. 

Entry into force of the Commission 
CSM Regulation on risk assessment 
The associated "Commission Regulation on a Common Safety 
Method on risk evaluation and assessment" (EC) N° 352/2009 
was published in the Official Journal of the European Union on 
29 April 2009.  Due to the relative novelty of some aspects of the 
formal CSM process for risk assessment, this CSM Regulation will 
have a gradual implementation.  To help this, its application does 
not take effect until 19 July 2010.  From then on, it should be 
applied: 

a) to all significant technical changes affecting vehicles as 
defined in Article 2(c) of Directive 2008/57/EC; 

b) to all significant changes concerning structural sub-systems, 
where required by Article 15(1) of Directive 2008/57/EC or 
by a TSI. 

The CSM Regulation remains voluntary with respect to operational 
or organisational changes until 1 July 2012, in order to give 
sufficient time to the actors concerned, where needed, to learn 
and apply the new common approach as well as to gain 
experience from it. 

More information 

The complete "Commission Regulation on CSM on risk 
assessment" can be found on the EUR-Lex site under the 
following link, where the English version of the text will be made 
available also in all EU languages: http://eur-lex.europa.eu/
JOHtml.do?uri=OJ:L:2009:108:SOM:EN:HTML 

Guide for the application of the CSM on risk assessment 

To help the railway sector actors applying the CSM on risk 
assessment, the European Railway Agency has also issued the 
following two informative and not legally binding documents: 

a) "Guide for the application of the Commission Regulation on 
CSM on risk assessment"; 

((3)   AAnnex III(2)(d): the RU/IM SMS shall contain "procedures and methods for 
ccarrying out risk evaluation and implementing risk control measures whenever a 
cchange of the operating conditions or new material imposes new risks on the 
iinfrastructure or on operations".  The change can thus be of technical, operational 
oor organizational nature.
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RISK EVALUATION 
b) "Collection of examples of risk assessments and some possible tools supporting the CSM". 

These two documents are translated in all EU languages where Member States operate railways.  They will be made 
available soon on the European Railway Agency web site, under the Railway Safety link: http://www.era.europa.eu 
  

FFigure  11:  Risk management pprocess and independent assessment.  
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These days examples of new semaphore signals being installed, either as 
replacements for existing semaphores or for the upgrade of existing routes to 
passenger status are rare.  One can point to signal No. 99 at Severn Bridge 
Junction box, Shrewsbury and signal No. 26 at Truro as examples. 

More recently, two new lower quadrant semaphores have been 
commissioned at Banbury.  These both replace ground discs in order to 
upgrade the routes concerned to passenger status.  Provided as part of the 
Crossrail and Reading projects they will enable a northern diversionary route 
into and out of London, Paddington for services to and from the west by 
routing trains via Oxford, Banbury and the Chiltern Lines when the normal 
route is closed such as across the New Year when Reading will be shut. 

The diversionary route necessitates the reversal of passenger trains in both 
directions at Banbury and therefore those signals enabling start-back from the 
two down platforms have been upgraded; namely Banbury South signals  
Nos. 27 and 33.  Other associated alterations have seen TPWS installed, a set 
of points converted to clamp lock operation, track circuit boundaries 
amended, OFF and RA indicators installed and a facing point lock fitted to a 
set of ground frame controlled points. 

Both signals are diminutive, at three metres, contrasting with the taller 
lower quadrants nearby for the Up Bay and Up Goods lines.  The main lines at 
Banbury are fitted with colour light running signals whilst all other signals are 
mechanical.  Those at the North box are a mixture of lower and upper quadrants. 

It is interesting to note how the major remodelling and resignalling at 
Reading which is employing modern technology such as Westlock and IECC 
has spawned the provision of these two semaphores at Banbury South.  The 
alterations have been undertaken by Network Rail and Carillion. 

Whilst these new signals have been provided for a specific purpose they 
will of course enable passenger moves from the down platforms in the up 
direction for other services whenever it is necessary or useful to do so.  Our 
picture shows an empty Chiltern Railways unit departing for Bicester North 
from the Down Relief line at Banbury, passing signal 33 at clear, a move that 
hitherto had been made on authority of a shunt signal.  Note the finials have 
yet to be fitted.  

Banbury:   
The Reading Effect 

By J D Francis  

CBTC Moves Forward 

INTERESTING INFRASTRUCTURE 

The Invensys Rail group has recently commissioned 
a new generation of Communications Based Train 
Control (CBTC) system on Metro Este (Line 7b) for 
Metro de Madrid.  The CBTC solution is called 
SIRIUS; a high performance communications based 
automatic train control system, with moving block 
functionality. 

Metro de Madrid is one of the world’s leading 
metro operators with a network length of over 
283 km with 293 stations.  They already have 
experience with CBTC and had also conducted a 
wide survey of the alternative CBTC technologies 
available around the world.  They therefore formed 
a view of their ideal CBTC solution. 

Agreement was reached with Invensys to deliver 
a new generation of CBTC technology that would 
address their needs, SIRIUS.  In particular, it was 
agreed to develop this system in a collaborative 
manner.  

A joint team of experts from both companies 
collaborated throughout the development to help 
guide and prove the functionality of the system.  
Metro de Madrid provided the operator and 
maintainer’s perspective, through a detailed 
involvement in specifying and proving the system, 
as well as in developing the test and commissioning 
plan.  This was particularly important because 
Metro Este is a busy existing line and no disruptions 
to normal passenger services could be tolerated.  

Metro Este is 9.3 km long with eight stations.  It 
operates in STO mode and this is maintained with 
the new system, although DTO is also supported.  
Compatibility with the existing Fixed Block Speed 
Signalling (FBSS) backup system has also been 
provided.  Both companies are delighted with the 
results: 

Full CBTC is in passenger service; 

Significant performance improvements have 
been delivered, e.g. 24% better dynamic 
headway; 

All Metro de Madrid’s original objectives have 
been met: 

A high performance solution has been 
collaboratively delivered, that builds on 
their experience; 

There was no disruption to normal 
operations ; 

The new system is reliable and stable. 
 
CBTC on Metro Este was also introduced faster 
than equivalent systems on their other lines, despite 
the technology development involved. 
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IRSE MATTERS 

Chief Signal & 
Telecommunications 

Engineers  

By Kenneth W. Burrage 

Published by the  
Institution of Railway Signal Engineers 

4th Floor, 1 Birdcage Walk, Westminster 
London SW1H 9JJ,  UK 

This small booklet dropped on my desk the other day with a note 
from the IRSE Chief Executive that I might like to review it seeing 
how I am so old I might well know most of the people mentioned in it!  
Not altogether true, but I certainly enjoyed finding out that I didn’t 
know as much as I thought.   

I assume that as the booklet doesn’t have an ISBN reference that 
a copy will not be lodged in the National Library – and that is a pity, 
it should be.  It is an interesting book and contains brief but full 
career summaries of all the eight persons who occupied the post of 
Chief S & T Engineer at the Headquarters of British Railways from 
Herbert Hedley Dyer through to Kenneth Walter Burrage.  Each 
potted history is accom-panied by a photograph so that we are able 
to put a face to the name.   

In such a small book it clearly wasn’t possible to provide a very 
detailed history but it would have been interesting to know some 
more information (Obituary style perhaps?)   We do not get told 
about anything of their private life and whether they had offspring 
who may have entered the profession, which is a shame.  I for one 
would have loved to know if there happened to be someone related 
in the industry and to have been able to talk to them about their 
illustrious family member and some of the ideas they had introduced 
into the signalling profession.   

There are a couple of small printing errors in the book but they 
don’t affect the reading. (I like to think that Armand Cardani would 
have been overjoyed to know that he was appointed at 38 to be the 
CS&TE of the GWR!)   The book also gives a brief overview of what 
happened to the S&T department when British Railways were privatised 
and exactly how much money the Government received for the sale. 

As an appendix, the author has included brief career notes of the 
British Railways Regional CS&TEs and the Business S&T Engineers 
that existed at the end of BR.  These are extremely interesting, but I 
assume because of lack of time or space these career notes are not 
as full as I would have wished and I am sure that there are many 
Signal Engineers who would have liked there to be more detail.  In 
the era of the 1960s, 1970s and 1980s, the Regional Engineers 
wielded considerable power in the development of Signalling in the 
UK and many new ideas and systems were installed under the 
auspices of the Regional S&T Engineers.  Again photographs would 
have been useful. 

All in all, a very good booklet and well worth reading.   
I presume that you can order one from the Institution, but for 

how much I cannot say.   It is not printed in the book! 
Tony Howker 

 

Modular Signalling For the Future 
Section members were given an insight into one of the modular 
signalling projects at their October meeting.  The second 
meeting in the 2010/11 programme was held at the premises 
of Signet Solutions in Derby where Ian Bridges and John 
Hinchliffe of Signalling Solutions (SSL) presented their modular 
signalling system branded ‘Integr8’ (… where were the 
Engineers when they named it?) and the work completed 
developing the system and its proposed deployment on the 
Ely to Norwich route. 

The proposed SSL modular signalling system has the 
existing Smartlock interlocking product at its heart and then a 
number of sub-systems and associated products which go 
together to give a system which is simplified for application on 
secondary lines and which can be configured and tested 
together in a hanger, adding another word to the signal 
engineering lexicon ‘hangering’ (thankfully no numeral in that 
one though!).  Whilst the capacity of the Smartlock system may 
be seen by some as sledgehammer to crack a nut the SSL 
configuration provides a central interlocking built from a 
number of standardised virtual interlocking units (VIXLs).  The 
system is based on application detail which is instantly familiar 
to SSI designers.  The signaller’s control and indication system 
is proposed to be the ‘IECC Scalable’ system which is the 
current generation of the Integrated Electronic Control Centre 
technology which has been in use for 20 years, it exploits 
computers of the shelf (COTS) based on industrial PCs.  
Scalable means that the geography controlled by an individual 
workstation can be adjusted dependent on traffic levels. 

It is when it comes to the trackside equipment that the 
most apparent innovation is apparent.  The system introduces 
a combined lightweight LED signal and a small equipment 
housing, the signal head is a Dorman unit, the unit can be 
screw piled and the whole assembly easily erected by two 
installers.  The signal folds down for maintenance saving having 
to provide for staff to climb to attend; which will be a very rare 
requirement anyway.  Level crossing and other local equipment 
is all to be controlled from a standardised small island re-
locatable equipment building (SI-REB). 

Both presenters were very enthusiastic about their products 
and responded robustly to challenges given them by the 
conservative audience.  The parallels were easily drawn with 
earlier generations of modular signalling proposals as the 
meeting was held in the Signet Solutions training room which 
has a Westpac geographic interlocking built in it.  Special 
thanks were given to Andy and Isobel Knight for their 
hospitality and providing the venue for the meeting. 

Peter Halliwell 

M & N W SECTION 

Editor’s Note – this book can only be ordered directly from 
the IRSE Head Office;  the elusive price is £10 
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Technical Visit to STS Rail 
and the Swanage Railway  

Saturday 16 October 

The group was welcomed to STS Rail Ltd by 
Paul Blake, General Manager assisted by 
David Lloyd, Training Manager at their 
premises in Wimborne, Dorset. 

After we had introduced ourselves and 
declared our interests, Paul and David 
described the history of the company and 
development of the signal post telephone 
systems manufactured by them.  STS Rail 
has two major divisions of interest to us, the 
Signalling operation at Dudley, visited by 
the Midland & North Western Section in May this year and here at Wimborne where the 
SPT systems; Concept 32 and Concept 16 are produced.  All construction, wiring and 
board manufacture is carried out in house. 

After a question and answer session we moved to the factory floor to see the 
equipment demonstrated and a lively question and answer session.  David has an 
interesting collection of pieces of test gear and other telecommunications artefacts 
which he was happy to demonstrate and display.  Our thanks go to Paul Blake and 
David Lloyd for giving us an enjoyable and instructive afternoon.   

Sunday 17 October 

The group again met up at the Norden Park and Ride station just in time to catch the 
10:30 train to Corfe Castle station where we were met by our hosts from the Swanage 
Railway.  The President Paul Jenkins and Chairman Ian Allison were also present for the 
day’s events.  In time-honoured fashion, having arrived at Corfe Castle, we then broke 
up into three colour groups and in turn visited the existing signal box, the new signal 
box under construction on the Down platform, and the telephone exchange and museum. 

Signalling at Corfe Castle is controlled at present from a tiny signal box forming part 
of the station buildings on the Up platform, and contains a 12-lever Stevens & Sons 
frame that miraculously survived the wholesale scrapping of the Swanage branch’s 
assets in the early 1970s.  Of particular interest was the original Tyer’s No. 6 single-line 
tablet instrument used for ‘long-section’ working between Corfe Castle and Swanage; 
when ‘short section’ working is in force, and the signal box at Harman’s Cross is 
manned, a separate Tyers’ Key Token instrument is used, switching between the two 
being achieved by means of a King Lever at Harman’s Cross.  In the face of the 
approaching hordes of demolition contractors, the two 1880 
vintage tablet instruments at Corfe Castle and Swanage were 
carefully removed and stored at a safe and secret location to 
await their future use on the restored railway.   

Faced with a need to both extend the facilities in the 
immediate area of Corfe Castle, and to provide for extension 
of the line to rejoin the main line rail network at Worgret 
Junction to the west of Wareham, the Swanage Railway has 
built and equipped a completely new signal box on the Down 
platform.  We were able to see both the operating floor and 
the locking room, where a 32-lever Westinghouse A3 style 
frame, recycled from Brockenhurst, is being installed.  The new 
operational facilities being provided include a new starting 
signal to allow trains to depart towards Swanage from the Up 
platform, a move not available at present and for which the 
Railway has built a completely new London & South Western 
Railway lattice style signal post. 

MINOR RAILWAYS SECTION 
1 

3 

2 

4 
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11.  CCorfe Castle New Signal Box  

22.  CCorfe Castle Existing Lever Frame  

33.  CCorfe Castle New Signal   

44.  VView from Corfe Castle Signal Box    (photos 4 + 5:  Mike Tyrrell)  

55.  CCorfe Castle Signal Box:  Mike Whitwam briefs IRSE President, Paul Jenkins   

66.  QQuarr Farm AOCL from the Class 121 Bubble Car  

77.  SSTS Old and News    (photo:  Kevin Watson)  

88.  SSTS Demo      (photo:  Kevin Watson)  

99.  SSwanage Home Signal   

110.  SSwanage  Signal Box  

111.  SSwanage Railway ‘in house’ developed support rollers   
112.  SSwanage Team Picture  

5 

6 

7 

8 

9 

10 

(photos:  Ian J Allison -  except where shown)  
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Our guide for the ‘upstairs’ visit, Mike Whitwam, who 
is the Swanage Railway’s Director responsible for re-
establishing the connection to Network Rail, also 
explained the proposed signalling arrangements that will 
eventually allow through working of trains between the 
two when the Network Rail Dorset re-signalling is 
completed, at which time Corfe Castle signal box will 
become a fringe box to Bournemouth.  The telephone 
system on the Swanage Railway uses three standard 
PABX (Private Automatic Branch Exchange) No 1s 
located at Swanage, Harmans Cross and Corfe Castle; 
interconnected by a locally built Strowger tandem also at 
Corfe Castle.   

Dial telephones are provided throughout the railway 
for operational and administration purposes. 

After saying goodbye to Corfe Castle we boarded 
the 12:30 train to Swanage (a Class 121 ‘Bubblecar’), 
from the leading cab of which we were able to observe 
the operation of the Quarr Farm AOCL level crossing, 
while at the same time making a determined bid to beat 
the record for the maximum number of people that can 
fit into a Class 121 guard’s compartment.  We arrived at 
Swanage in time for lunch and were served in the ‘Bird’s 
Nest Buffet’ coach standing in platform 1. 

The technical visits continued after lunch with a visit 
to Swanage signal box, which contains a 40-lever 
Westinghouse A2 frame, also originating from the 
Brockenhurst area and which, in common with the signal 
box at Harman’s Cross, has been built from scratch.  The 
visitors were also taken to the trackside to view another 
Swanage Railway ‘in house’ S&T development – a 
mechanically-operated turnout fitted with support rollers 
for the switches for a set of points which have previously 
needed a heavy pull and frequent maintenance.   

Further inspections of trackside equipment provided 
the opportunity for the traditional group photograph of 
IRSE visitors gazing intently at a set of points, while a 
small interruption to the shunting of the day’s ‘star’ 
steam engine, Battle of Britain class 34070 ‘Manston’ 
allowed us to pose for a group photograph alongside 

the engine bearing the special headboard (on loan from the Midland & 
North Western Section). 

Our thanks go to all the guys at the Swanage Railway who gave up 
their Sunday to give us a good day.  Mike Whitwam, Stuart Ward and 
Dave Cobb in particular for the organisation of the visit. 

Mike Tyrrell and Stephen Clark 

12 11 
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The Chairman, Doug Gillanders welcomed 25 members and two 
guests to the second meeting of the 2010/11 session on 
Wednesday 3 November 2010 at the Bar Convent, Blossom 
Street, York.  He then introduced David Elliott, Director of 
Engineering for the A1 Steam Locomotive Trust and invited him 
to give his talk “The Tornado Story: From Dream to Steam”. 

David began by reading out the A1 Steam Locomotive Trust 
mission statement, which he said had been achieved, “To build 
and operate a Peppercorn Class A1 Pacific for mainline and 
preserved railway use”. 

He then explained that the Peppercorn class A1 locomotives 
were the last express passenger steam locomotives built for the 
East Coast Main Line.  In all there were 49 designed by LNER and 
built by British Railways at Doncaster (26) and Darlington (23) in 
1948/49.  They turned out to be the most reliable and cheapest 
to run of all British Railways class 8 Pacifics.  Attempts to save the 
last one, 60145 St Mungo, failed and it was scrapped in 1966. 

It was realised that to build an A1 locomotive would need a 
number of things which included an organisation, a design, 
premises in which to build it, a skilled labour force, suppliers, 
sponsors, project/engineering management, certification and 
route acceptance, a Train Operating Company to run it, 
customers to use the locomotive, a support crew to drive it and 
look after it, and finally a lot of money.  The organisation that was 
set up was very important as all the trustees and advisors did for 
the A! Steam Trust what they did in their normal jobs so that their 
skills were already in place.  The engineering principles that were 
adopted were that the locomotive should be certificated to work 
on the main line, the materials used to build it shall be equal or 
better than for the original locomotives, the original design 
would be used where possible, we would incorporate modern 
systems where required, e.g. air brakes, TPWS, NRN, OTMR, (on 
train monitoring and recording), if practicable, use an all steel 
welded boiler in place of the original riveted type, and to retain 
the option of a possible conversion to oil firing in the future.   

When researching for drawings of the A1 Peppercorn class it 
was found that 95% of them were available in the National 
Railway Museum.  Having the original drawings meant that the 
project avoided having to undergo a design scrutiny, a long and 
expensive process.  However many of the drawings were in 
Indian ink on linen and some had to be redrawn due to poor 
quality.  In all about 1100 drawings were scanned of which about 
650 were applicable to their class of loco.  Other problems with 
drawings included, there were no tolerances or details of fits, no 
material specifications (i.e. Best Yorkshire Iron), one drawing can 
cover many locomotive classes, and there were numerous errors 
which were generally sorted out on the shop floor but then not 
passed back to the drawing office.  Over £3m was raised from a 
variety of sources to enable construction to start.  Construction 
started at Tyseley in 1994 but there was significant effort to find 
their own workshop in Doncaster.  However because of problems 
in Doncaster, in 1997, the attention turned to Darlington where 
the Darlington Borough Council provided former premises in the 
former Stockton and Darlington Railway Carriage Works.  Once 
the build commenced it was necessary to find a Train Operating 
Company (TOC) to run the train.  At present two and a half TOCS 
have steam safety cases, DB Schenker (formerly EWS) and West 

Coast Rail have country wide steam safety cases and the North 
York Moors Railway has a limited steam safety case between 
Battersby and Whitby.  The A1 Steam Trust is presently working 
with DB Schenker and expects to start operating with West 
Coast Rail in 2011.  The locomotive has been extensively wired 
for TPWS, NRN, OTMR, and cab and instrument lighting using 
some 2.4 miles of wire.  The boiler was first lit in January 2008 by 
Dorothy Mather, the widow of the designer Arthur Peppercorn.  
The first test runs were on the Great Central Railway in August 
2008.  Once the test runs and trials were complete it was moved 
to the NRM in York (by road!!) for static display and then taken to 
Scarborough on 4 November 2008.  It was finally painted in the 
LNER green and had its first public run on 31 January 2009.  It 
was officially named “Tornado” by HRH Prince Charles at York 
Station on 19 February 2009.  

It has had trips on the ECML, North York Moors Railway, 
along the South Coast, on the West Somerset Railway, on the 
South Western to Exeter, to Didcot, along the Settle and Carlisle 
line and over Shap.  Its first winter maintenance was in the 
performed in the NRM workshop in January 2010 where it was 
found that the bearing condition was generally good and the 
most wear was in the rear coupling rod bushes due to sand.  At 
the same time the opportunity was taken to remove the bogie, 
and thin it down to stop the back of the wheels rubbing on bogie 
frame. It also had the first electrical “C” Exam, so lots of 
inspection and cleaning and a few minor modifications were 
made.  In terms of performance, Tornado routinely produces in 
excess of 2000 EDHP (equivalent drawbar horsepower); it has 
achieved a maximum output in excess of 2300 EDHP on climbs 
to Stoke, Grantshouse, Shap and Ais Gill and 73 MPH at Stoke 
Summit with 13 coaches.  It is now the record holder from 
bottom of Grayrigg to top of Shap with 13 coaches.  The typical 
water consumption is 30 to 35 gallons per mile.  The coal 
consumption has not been measured, but firemen are not 
complaining! 

The discussion that followed brought questions from Paul 
Hepworth, Brent Conland, Derek Plummer, Martin Marsden, 
John Ellwood, Richard Storer, Blair Robinson and Denis Bowlby.  
A vote of thanks for an entertaining and informative talk was 
given by Ian Moore. 

The 2011 Dinner Dance will be held on Friday 18 March 2011 
and not as shown on the programme card.  

Andrew P Smith 

YORK SECTION 
Photo:  Ian J Allison 
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Re: Stretcher Bar Failures 

I have had a similar career and experience to Colin Ball 
(IRSE NEWS, November 2010), points mechanisms 
have often been subject to incorrect stroke and 
adjustment especially when power operated, 
Technicians could not get away with it when manually 
operated by the Signalman, he would immediately let 
you know there was a problem!  Nevertheless, even in 
those days, we had this issue, and supplementary back 
drives were rarely used.  It is my considered opinion 
the main reason for stretcher bar fractures at the swan 
neck adjacent to the insulation and P Way shoe 
fractures is due to constant train wheel interaction with 
the open switch at the heel of points, back drives have 
helped but they are the first item of equipment to 
deteriorate along with Clamplock lock arm fittings on 
the predominant open switch if operated by that 
method.  I would also like to point out in the days of 
loose coupled trains, spring catch points were located 
on many inclines and alongside on the cess you would 
see a graveyard of broken stretcher bars and P way 
shoes, the points only being held over by a spring and 
the tension did not last very long. 

It may be old hat and backward thinking, but the 
only way to stop serious incidents the like experienced 
in the recent past is for S & T Supervisors and SMEs to 
know their districts well and get out of the office along 
with their P way colleagues.  They should stop 
comparing one area/district with another i.e. pointless 
performance issues by ticking boxes and having 
someone at the top i.e. qualified railway engineers and 
not a man from the gas or water board. 

Michael Wood 

FEEDBACK 
Dear Editors 
Re: Perfect Points 

Further to the feedback from Brian Hillier in Issue 157 regarding Perfect 
Points, I would like to provide a brief history of the Claw Lock, later to be 
renamed the Clamp Lock, based on my personal experience over a period 
of 25 years.  The project was sponsored by the British Railways Board 
(BRB), however, Reading S&T Department was involved with some design 
work and the manufacture of a working prototype. 

At the time I was employed in the Signalling Principles and Interlocking 
Section working for Wilfred Claridge.  We were requested to inspect and 
comment on the completed prototype.  Mr Claridge’s views were very 
clear and objected to the micro switches for detection purposes, indicating 
that the contacts could fuse together, especially where clamps locks were 
fitted to points on lines adjacent to a d.c. traction area and that he was not 
keen on the usage of a relaxed micro switch contact to prove closed switch 
tongue detection.  (Many years later I was required to investigate such a 
condition of fused contacts!). 

Other issues that were raised included the poor security of the base 
plate and its associated micro switches, the detection circuitry, the fact 
that maintenance technicians could not readily observe the mechanical 
operation of the equipment and that a complicated mechanical 
arrangement was open to the elements.  The BRB agreed to improve the 
micro switch security and detection circuitry, but insisted on the continued 
employment of micro switches. 

The equipment was designed to be run through by employing stretcher 
blades which would fracture during a run through.  However, the Ministry 
of Transport (MOT) insisted that conventional stretcher blades should be 
employed.  A set of clamp locks were installed at Newbury West for a trial 
period, however, for this exercise only, the micro switch contacts were 
wired in series with conventional detection boxes.  Sometime later, after 
considerable testing and deliberation by the BRB and the MOT, the 
equipment was approved and went into production. 

When the Henley line was singled, clamp locks were fitted to the points 
at Shiplake.  The BRB requested that fibreglass stretcher blades should be 
fitted to the points at the south end of the station.  I never found an 
explanation for this, but several years later these were removed as the 
fibreglass was found to be breaking up around the fixing holes. 

On two regions of BR covering a period of 25 years, I had access to 
reported problems associated with clamp locks.  The most common being 
distorted lock arms, mainly caused by a run through following hand 
signalling operations.  Wear to detection blades and cams due to grit and 
sticking lock arms was caused by the ingress of debris into the mechanism.  
The two most serious faults were a fractured lock arm and fused micro 
switch contacts (Points standing open with normal detection indicated).    

Recommendations were made to the BRB which included employing 
non-fusible materials for micro switch contacts, each detection circuit to 
have an independent supply and likewise for the drive motors and some 
form of force down facility for the lock arms.  I have no concrete 
knowledge as to whether there was any action taken in respect of these 
recommendations, as I retired shortly after. 

My experience showed that clamp locks had a poor fault record when 
compared to point machines and they had to be renewed more regularly.  
Designers will have the most difficult task to design perfect point 
mechanisms due to the environmental conditions encountered on-site, but 
besides safety considerations, the question of ease of maintenance must 
not be overlooked. 

Ron Gilbert 
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The experiences of recent rail conditions brought on by 
particularly heavy leaf fall and wet weather, and now by ice, are 
a reminder of the extent to which train braking performance and 
for that matter acceleration, can vary.  As we move to Automatic 
Train Protection (ATP) incorporating on board calculation of 
braking curves it is essential that there is some means of varying 
the parameters according to prevailing conditions; otherwise the 
worst case would have to be used, with the performance 
disadvantage this would produce. 

A fatal accident several years ago on the Washington metro, 
which used a fixed coded track circuit block ATP system with 
Automatic Train Operation (ATO), provides a salutary lesson in 
what can happen if the signalling system does not match the 
practical performance of the train.   

The ATO, as with many systems of the same vintage, had a 
non-safety feature whereby the performance of the trains could 
be set for each inter-station section run independently.  Usually 
set to balance energy saving with designed capacity, it could 
allow harder driving to catch up after a delay or to boost the 
service and could also be set for lower performance at restricted 
speeds.  This information was supplied to trains while berthed at 
each station platform, the required performance level being set 
manually from the control centre. 

It was well known that in certain winter conditions the 
braking performance of the trains in outdoor locations was 
severely degraded.  The observed symptom was that when the 
trains operated with ATO there were frequent station overruns.  
The practice had therefore been adopted of driving the trains 
manually in such conditions, generally at lower speeds and with 
gentler braking according to the drivers’ feel of the train.  It 
does not appear that anyone recognised the need to review the 
whole system, including the safety of the ATP, the design of 
which was of course based on a certain minimum brake rate 
always being achieved. 

A management review concluded that the large number of 
wheel flats occurring in bad weather was being caused by 
inadequate manual driving and that the ATO should be used in 
all conditions, but with the lower performance level selected so 
as to reduce speeds.  Controllers and drivers expressed 
concerns but the response was that it was designed to be an 
automatic railway with ATP and so it was safe.  In reality, safety 
was now relying upon the non fail-safe performance system. 

One day the inevitable happened.  In poor conditions, even 
though it was operating with ATO at the low performance level, 
a train overran a station by a relatively small margin but enough 
for the front to be beyond the platform berth.  As a result of 
emergency procedures to release the doors, the ATO 
performance setting was lost and was not received again 
because of the train’s position.  It defaulted as designed, not 
unreasonably for a non-safety performance facility, to maximum 
performance.  The train therefore subsequently left the station 
with maximum acceleration to the maximum permissible speed, 
much to the consternation of the driver, who called the control 

centre to discuss the need to intervene.  All too soon the train, 
braking from high speed, went straight through the next station, 
which was the terminus and, still braking, crashed into an empty 
train in the stabling siding beyond. 

The ATO had tried to make a station stop and indeed a 
signal stop, as the route was not set for the train to proceed, and 
the ATP had intervened, but all to no avail; the deceleration 
required was simply not available.  The train had traversed the 
overlap block, which would have been of ample length to stop it 
at the design brake rate even if the ATO had failed altogether, 
but was still travelling at some speed when it hit the stabled 
train.  Sadly the driver was killed but fortunately the train was 
lightly loaded and the few passengers escaped. 

The full accident report is available at  
http://www.ntsb.gov/Publictn/1996/rar9604.pdf  

and contains many other interesting findings relating to safety 
management and interdisciplinary communication and co-
ordination. 

Ironically with older conventional ATP and ATO signalling like 
this, a simple restriction applied safely to each permissible speed 
is effective because braking will always commence at the start of 
the block where a reduced speed code is first encountered.  This 
will of course be at braking distance for the usual rather than the 
restricted maximum speed and thus reduced brake performance 
is accommodated.  No doubt this effect had been observed and 
provided a false level of comfort that low brake performance was 
being managed adequately. 

More modern ATO determines the start of braking according 
to speed and defined brake rate and therefore at lower initial 
speed it brakes later.  The option of simply imposing speed 
restrictions to compensate for reduced braking does not 
therefore work the same.  It would be of great interest (to me 
anyway) to know exactly how widely varying brake performance 
levels are accommodated and indeed selected in new 
generation intelligent systems.  The early Hong Kong ATO 
system had an element of learning built in to its distance 
measurement to correct for gradual wheel diameter reduction in 
running (technician’s adjustment was provided for tyre turning) 
but learning might be a bit too late when it comes to large 
changes in brake rate unless deliberate test braking is done 
relatively frequently with plenty of margin for error.  Are we back 
to relying on the driver for some input, do we accept some 
degradation of safety or do we just suffer worst case 
performance? 

 

Footnote 
I hope this will stimulate some thought, especially perhaps 

among the younger members and that more experienced 
members will not think I am wasting too much journal space on 
what to them may be obvious.   

 
Bruce MacDougall 

Brake Performance, Automatic Train Control and Diversity Lessons from America  (Part One) 
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Invensys Rail is strengthening its senior management team with the promotion of 
Kevin Riddett to the new role of Chief Operating Officer as the company continues its 
rapid growth.  Mr Riddett was President of Invensys Rail in North America and will be 
replaced in that role by John Paljug.   

All of Invensys Rail’s operating businesses will now report to Mr Riddett and his 
main responsibility will be to continue to improve the company’s technology and 
delivery capabilities.  His appointment allows Chief Executive James Drummond to 
focus on the long-term strategic development of Invensys Rail and in particular the 
implementation of Invensys Rail's ambitious 'Railway of Tomorrow' programme. 

Announcing the appointment, Mr Drummond said: "Kevin's proven track record 
will help us to look beyond our current strengths to develop and execute the best 
practice, processes and capabilities that are required to take Invensys Rail to the next 
level.  We are looking forward to unlocking even more of the tremendous 
developments which our global teams have been working on to create the Railway of 
Tomorrow.” 

Henley on Thames SSI 

Further to the letter from Jonathan Tillin 
in issue 161 of IRSE NEWS, I have pro-
vided some photographs of a Mullard 
Norbit module which I think is of a type 
used at Henley on Thames.  Looking at 
the components inside, it certainly looks 
to be the correct vintage (early-mid 
1960s).  I think the special transformer 
may be the "potted" item at the front.  
I've spent my entire railway career in 
Western Region S&T and I think I ac-
quired this unit when the S&T moved 
out of the old Caversham Road Signal 
Works, in the mid-1980s. 

Mullard Equipment Ltd (a subsidiary 
of Philips of Holland) of Manor Royal, 
Crawley became MEL and later Redifon 
MEL (now Thales), maker of TPWS 
equipment. 

Dave Hazell  

Re: 48 Years of Solid State Interlocking 

Further to the feedback from Jonathan Tillin in Issue 161 regarding 48 Years of Solid 
State Interlocking, his remarks regarding Henley were very accurate and informative.  I 
have detailed some other on-site experiences which may be of interest. 

This was a BRB project which Reading S&T Department were requested to oversee.  
John Heald was in charge of the Test Room at this time and was responsible for the 
work.  Hence his technical paper which he read to the IRSE. 

The design of the arrangement for the fundamental Interlocking controls was 
excellent; however, considerable problems were encountered when work on the panel 
commenced.  The output transistors for the route and the track circuit indications often 
failed due to the varying loads encountered.  The circuit-boards having to be returned 
to the factory for various modifications.  Hence the considerable delay to the testing 
programme and subsequent commissioning. 

Following the commissioning, very high temperatures were experienced on one day 
during early August.  These conditions caused a major breakdown due to the transistors 
suffering thermal runaway as inadequate heat sinks were fitted.  After the circuit-boards 
had been modified and the general cooling facilities improved, the system operated 
very well and there were no failures of the basic interlocking controls during its lifetime. 

The main lesson learnt from this experience was to always “expect the unexpected” 
when dealing with new systems or equipment. 

Ron Gilbert 

ON THE MOVE ……... 

SSI 25th Anniversary 

Whilst not a member of the IRSE, I get to see the NEWS and the item on 25 years of SSI 
was of interest in that I have worked with SSI in some manner since its conception. 

Usually forgotten about is that the Docklands Light Railway as originally 
commissioned was controlled by two SSIs. One was for the delta and depot and the 
other for the three arms. 

I remember this well as I was involved with the initial testing of the interlockings, 
these being Mk1s.  I worked nights, having fun and games with a light pen to operate 
the simulators, and then the day shift doing modifications and blowing new data chips. 

Where this puts it in the order of early SSIs, I am not sure, maybe some one can fill in 
the dates but I think it makes it within the first five. 

Alan Rowlandson 



 IRSE NEWS  |   ISSUE 163  |  JANUARY 2011  30 

A Quiz from ’Q’  (Quentin Macdonald): 
 
The first two questions are easy but the third one may be 
a bit more tricky. 

  
1.       What is it ?  
2.       Where is it ? 
3.       How many remain in use in the UK?  
  
Quentin also asks that since the Ground Frame in the 

pictures has an Annett’s key release on it, why do they 
need the mechanical release from the signal box?  

 
Your feedback and comments are most welcomed. 

CURIOSITY CORNER 

1 2 


