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The 100 Years of Facing the Future event in Birmingham was a great success, 
as have been all of the recent IRSE events.  Whilst there is always space for a 
few more members and potential members to attend our events, how do we 
ensure that we keep the interest alive and the numbers attending at the 
required levels going forward? 

What is it that the employers of signalling and telecommunications 
engineers, managers and technicians along with other allied industries 
around the world need to be provided with or to understand, in order to let 
these individuals obtain valuable continuous professional development by 
attending certain IRSE organised events as part of their paid attendance time 
at work? 

Whilst professional engineers, managers and technicians understand that 
they go to work to undertake a job, and have timescales to achieve, why 
cannot individuals be allowed to attend certain IRSE events supported and 
paid for by their employer, when these individuals have demonstrated 
interest by joining the Institution and wanting to learn more, both in their 
own time and during work time? 

The opinions of the leaders of the signalling and telecommunications 
industry around the world are great interest to myself and many others, in 
helping us to understand the responses to the above issues and for the 
Institution to understand and plan accordingly.  Please let us know! 

The Editor 
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CENTENARY SEMINAR PAPER 

THE Incorporation of the Institution of Railway Signal 
Engineers is an important event in the history of signalling, and 
if the Institution is to be successful it is very necessary for all 
members and Associate members to endeavour to advance the 
science of signalling in all its branches. 

The successful engineer of to-day must possess an 
extensive knowledge of the working and practice of many 
Departments, in addition to his own, and while some of you may 
think that signalling must not be too embracing, I hope during 
the reading of this paper to convince you that the Signal Engineer 
is the man upon whom future traffic managers of railways will 
rely for the lay-out and general arrangements necessary for the 
expeditious and safe transport of traffic.  

The aim of the Institution is to secure the advancement of 
the science of signalling, and while great progress has been made 
in recent years much remains to be done, and to the younger 
members in a great measure the success of the Institution is a 
matter for serious consideration.  

The Signal Engineer of the future will have to be a man of 
many parts, and if he is to take the position which a competent 
Signal Engineer is entitled to, there will be no lack of work for 
the Institution for many years to come.  The formation of the 
Institution is, I hope, an earnest desire on the part of the members 
to increase their knowledge and practice in the art of signalling in 
order that when the time comes we shall have the men to take the 
positions, and carry out the duties of what I may call for want of 
a better term a "Line Transport Engineer." 

Signalling enters very largely into the management of the 
railways throughout the world, and when we consider the 
enormous number of trains, the working of which is safely 
controlled by the various systems of signalling, the Signal 
Engineer may claim to represent a very important section of 
railway management.  

As the traffic of the railways increases, the duties and 
responsibilities of the Signal Engineer will also increase, and we 
should do everything in our power to improve the science of 
signalling in order that the new problems, which will no doubt 
arise, may be successfully dealt with.  

The knowledge required by the Signal Engineer can 
scarcely be set forth in general terms, but it can be stated at once 
that long experience of railway working generally is very 
essential, as although there are definite principles to work upon, 
it is necessary to apply them in so many different ways that it is 
impossible to lay down rules and regulations to cover the 
multitude of cases which one must deal with from day to day.  

One of the most important functions which the Signal Engineer 
is, or should be, called upon to decide is the lay-out of Station 
Yards and Junctions, and it is in this connection that the science 
of our profession is of the greatest value, as the design and 
position of the various junctions should be that which will 
ensure the safe manipulation of trains, combined with economy 
in capital charges and working expenses and the use of the line 
to its utmost capacity.  Such work can only be done satisfactorily 
by someone with a thorough knowledge of signalling, and of 
railway working generally.  

In the early days of railways the lay-out of stations did not 
perhaps matter very much, as the traffic was not heavy, nor time 
of such importance as it is to-day.  With the constantly 
increasing traffic of to-day, however, the importance of laying 
out Station Yards in a scientific manner is obvious to all 
interested in the working of a railway, and the advent of 
signalling has been the means of bringing about great 
improvements in the lay-outs of railways generally, but much 
remains to be done in this respect; and it is to the Signal 
Engineer that railway managers must look if the work is to be 
done in a scientific manner. 

It may be thought that the author claims for the Signal 
Engineer important functions which should be undertaken by 
Traffic or other officers, but the duties of the Signal Engineer are 
such that his mind becomes trained in a manner which enables 
him to foresee not only what is likely to happen, but what must 
happen, when a yard is properly signalled and locked; and those 
of you who have prepared locking diagrams of complicated 
stations will, I think, bear me out in this.  It is therefore in the 
interests of true economy and greater working efficiency of the 
railway that the Signal Engineer should be endowed with such 
power as will enable him to control the lay-outs of stations and 
junctions throughout the line.  

Having put before you what the aim of the Institute should 
be, namely, the advancement of the science of signalling and the 
improvement of the position of the Signal Engineer, it will be 
necessary to see in what way signalling has improved the lay-out 
of junctions.  That there is a right and wrong position for all 
junctions the Signal Engineer will be the first to admit, and 
seeing that so much depends upon the facilities at a junction for 
dealing with the various classes of trains using it, too much 
importance cannot be given to the way in which the junction is 
laid out.  The signal box should be placed in such a position as 
will enable the various points to be worked therefrom, and, in 
addition, facilities should be given for holding trains waiting line 

The following Paper was presented to the Institution on the 25 February 1913, and was re-enacted on  
25 February 2013 in Birmingham.  We have tried to retain the flavour of the original text and appearance. 

Signalling and its Connection with the Construction and Management of Railways. 
B Y   R .  J .  I N S E L L  

( MEMBER OF COUNCIL ).  
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clear without interfering with trains travelling in a different 
direction.  Unless the Signal Engineer is consulted, it very often 
happens that these conditions are not fulfilled, and expense and 
delays which might have been avoided are incurred.  

Various considerations have to be taken into account when 
laying out a junction, and the Signal Engineer who has 
previously made himself acquainted with the traffic to be dealt 
with, and having in mind the signalling requirements, knows 
exactly what is possible to enable trains to be accepted and 
despatched without any wastage of time or space.  He will be in 
a position to ask for many conditions to be fulfilled which could 
not be contemplated by the Engineer without expert signalling 
knowledge.  

Please do not think that this is a reflection on the 
Engineers, as I do not think they can be expected to know all the 
signalling regulations, and are mainly concerned in the safe 
construction of a railway, and when informed of the 
requirements may be relied upon to provide junctions suitable 
for the traffic requiring to use them.  The point, however, which 
I wish to emphasize is that to the Engineer a junction is very 
little more than a pair of switches, but that to the Signal Engineer 
it may be, and very often is, a source of trouble in the particular 
position in which it is placed.  

This source of trouble often remains owing to the great 
expense involved in making alterations.  In the meantime, the 
Signal Engineer is perfectly aware that many delays might have 
been avoided if the junction had been laid in its proper position 
in the first place.  

I should like to illustrate what I mean by a few diagrams.  
In diagram 1 is shown a junction leading from a double line to 
two single lines.  You will observe that in this case it is not 
possible to have two trains approaching the junction at the same 
time without using the warning signal, and even when this is 
utilised it is not possible for more than one train at a time to use 
the junction.  Such an arrangement is therefore bound to cause 
unnecessary delay.  If, however, the junction had been properly 
constructed as in diagram 2, trains from A and B could be 
running at the same time as trains were proceeding in the 
opposite direction, C to D.  The warning signal could also be 
dispensed with in the case of the trains using the single line C, as 
the junction points could be set so as to avoid a collision in case 
of an overrun.   

It will, I think, be admitted that no Signal Engineer would 
allow the junction shewn in diagram 1 to be laid in if he had the 
power to prevent it, as his training would at once detect the 
difficulty of dealing with the signalling of trains in a safe and 
expeditious manner.   

In diagram 3 is shewn a connection to a siding at a roadside 
station.  The points in the main line are laid in some distance 
inside the platforms, which has the effect of shortening the 
platform from A to B, or destroying the safeguard of the 
signalling if the signal is placed at A.  It is obvious that the lay-
out shewn in diagram 4 is the correct method.  

The practice of laying in a crossover road, as shewn in 
diagram 5, to be used for single line working is well known to 
many of you, and it is clear not only from a signalling, but from 
a traffic point of view, that it is very objectionable, as not only 
can no proper protection be given to it by signals, but trains 
during single line working have to draw up twice, in addition to 
causing delay to trains travelling in the opposite direction. 

In the case of facing junctions at the ends of platforms, it is 
necessary to allow for space between the points and the platform 
for the locking bar opposite the end of which the signal should 
be fixed, and where water columns are required sufficient space 
should be allowed in addition before the platform is commenced.  
If this rule is not observed it is obvious that either the platform is 
not used to its full extent or the signal must be passed and the 
engine stand on the points or locking bar, which will generally 
mean delay of some sort.  Diagram 6 will perhaps more clearly 
shew the two methods.  

It should be mentioned that in laying out Station Yards, 
where more than one box is required, the connections should be 
so arranged that sufficient space is allowed for each box to work 
independently of each other, as it follows that unless this space 
is provided ordinary block regulations cannot be observed 
without considerable inconvenience.  If block regulations are to 
be considered, no two boxes should be nearer to each other than 
880 yards, and if this distance cannot be given it is certainly a 
question for consideration whether the whole of the work cannot 
be controlled from one box, seeing that a distance of 600 yards 
can be covered so far as the point connections are concerned.  
Many other instances might be given, but the foregoing will, I 
think, be sufficient so far as double lines are concerned.  

The lay-out of single lines is of great importance to the 
Signal Engineer, as there are so many more problems to solve 
than in the case of double lines, and we are, I think, very far 
from perfect in the arrangements which at present generally 
obtain.  I should like therefore to set forth what in my opinion 
should be the ideal system.  For crossing stations the loop should 
be formed in the manner shewn in diagram 7.  If this were done 
trains could run to the platform or starting signal from each 
direction simultaneously, without fear of collision in the event of 
an overrun, the provision of the dead ends preventing this, and at 
the same time allowing the home signals to be free of each other.  
The advantage of this system of lay-out, while being of great 
value when the line is level, becomes imperative if the line 
outside the home signals is on a gradient steeper than 1 in 260, 
as in such a case it is not permissible to stop a train at the home 
signal, and a free run to the starting signal should always be 
given in order that the whole train may be clear of the runaway 
catch point, which would be provided at the fouling point of the 
loop when the gradient of the loop makes it necessary.  

In the absence of overrun dead ends where the gradient is 
steeper than 1 in 260, it should not be permissible to allow two 
trains to approach a crossing place simultaneously, and the 
second train should wait at the rear station until the first train has 
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been brought to a stand in the loop.  The delay to trains in such 
cases would be considerable, and could be avoided by laying out 
the loop in a proper manner.  

The siding connections at crossing stations should be laid in 
such a position as will enable the loop to be used for holding trains 
of the maximum length running over the line, and diagram 8 shews 
how this can be done.  In order to avoid signalmen having to cross 
a running line or to pass under a train for the purpose of 
exchanging a staff or tablet, the author is of opinion that it might 
be an advantage to construct an island platform at crossing stations 
and fix a signal box between the lines, and at those places where 
platforms are not provided the lines should be widened out to give 
sufficient space for the signal box.   

Under the Board of Trade regulations, it is not permissible to 
have siding connection on a single line where the gradient is 
steeper than l in 260, without the provision of a loop line which 
will enable a train to run in clear of a runaway catch point, but as 
this involves considerable expense the author has designed a 
scheme whereby the loop may be dispensed with.  This scheme is 
shown in diagram 9.   

It will be observed that a facing dead end A is provided in the 
single line, a train's length from the inner home signal B, and the 
locking is arranged in such a manner that before a train staff or 
tablet could be withdrawn for a train to travel from C, the lever 
working the points at A would have to be set for the dead end, and 
is locked in that position until the staff or tablet is restored to the 
instrument at C or D.   

The points being fitted with a spring would then act as a 
runaway catch point while the train was doing its work over  siding 
points E, and until it had proceeded on its journey towards F.  

In the opposite direction the locking is so arranged that before 
a train staff or tablet is withdrawn for a train to travel from F, the 
lever working the facing dead end A is locked with the points set 
for the single line and would remain locked in that position until 
the train staff or tablet is restored to the instrument at F or D.  In 
the event of a train from F having work to do at the siding 
connection G, the staff or tablet from F would be restored to the 
instrument at D and thus enable the facing dead end to be used as a 
safety siding while shunting was being performed.  It is hoped that 
this scheme will enable sidings to be provided in those cases where 
the cost of the loop line has hitherto prevented such works being 
carried out.  If this scheme - is adopted very considerable expense 
would be saved by not having to provide the loop line, and less 
signalling work would be required; safe working in the case of 
trains on the down grade would also be ensured, and this is an 
advantage which the loop does not provide, unless a shunting spur 
clear of the main line is provided, involving considerable extra 
cost.  

Runaway catch points are necessary on both double and 
single lines where the gradient is steeper than 1 in 260, and from a 
signalling point of view the position and number of those in use 
leave much to be desired. In the case of double lines, the Board of 
Trade regulations stipulate that a runaway catch point shall be 

provided a train's length outside the home signal, the distance 
being, of course, sufficient to provide for the longest train 
working over the section of line concerned, but if the line is on 
a continuous rising gradient, this is not sufficient, and each 
block section in such circumstances should be properly 
protected at the entrance and exit of the section on the up 
grade, as it may happen that after a train has passed the clearing 
point of box A, line clear is given for a following train before 
the preceding train has passed over and is clear of the runaway 
point outside the home signal at B.  Now in the event of a 
breakaway occurring the section at A would be fouled owing to 
the absence of a catch point immediately in advance of the 
clearing point for A.  Diagram 10 shews what is required from 
a signalling point of view.  Where signal boxes are so situated 
that it is not possible to provide the independent runaway 
points for each section, the block regulations should be so 
drawn that not more than one train is allowed on the section of 
the line between any two catch points.  On single lines the 
same principles should also be carried out, namely, that each 
section controlled by a staff or tablet should be properly 
protected at each end.  The means for doing this will vary 
considerably according to the lay-outs of loops at the stations at 
either end, but diagram 11 will shew how the principle should 
be applied. 

It would be necessary for regulations to be drawn up for 
the guidance of the signalmen as to the position the points 
should occupy during the passage of trains in both trailing and 
facing directions, and it is a question whether safety should not 
be ensured by interlocking the points with the train staff or 
tablet.   

Another important feature which I fear has been 
frequently overlooked in the past, is the position in which 
signals are fixed.  It is most important that signals should be so 
placed that the block regulations may be properly observed, 
and at the same time give the utmost freedom in working.  This 
applies particularly to distant and advanced starting signals.  In 
the case of distant signals they should be so placed as to avoid 
the necessity of using the "Line clear to clearing point signal" 
whenever possible.  

In the case of advanced starting signals these should be so 
placed that the longest train can stand clear of any junction in 
the rear.  This practice can be easily accomplished in most 
cases, now that we have the advantage of track circuiting the 
line which may be out of the signalmen's sight.   

Home signals may often be so placed as will avoid the use 
of the warning or section clear, or station or junction blocked 
signal, and intermediate signal boxes may be dispensed with by 
the provision of outer home signals.  This latter practice is now 
made practicable in a number of cases by the use of track 
circuits.   

In conclusion I would like to impress upon the younger 
members of the Institution the necessity and importance of 
studying the rules and regulations, and appendices to same, 
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paying particular attention to those relating to the working of the 
Block Telegraph and Electric Token systems, as it is only by a 
full knowledge of the regulations that it is possible to properly 
carry out signalling schemes.  From these few illustrations it will, 
I hope, be seen that signalling enters very largely into the working 
of a railway and has become so important a subject of railway 
management that the time is not far distant when the Signal 
Engineer will take his place as one of the most important officers 
under the General Manager, or other official, responsible for the 
satisfactory, economical and safe working of the railway.  The 
members of this Institution should one and all take their share in 
endeavouring to further the aims and objects in the interests of 
which the Institution of Signal Engineers was founded.  
 

DISCUSSION 
 

Mr. A. H. JOHNSON:  I think Mr. Insell's Paper is a very 
good and a very timely one, and the subject is well chosen, 
because we, in this country, seem to have got into a position 
where we must go forward in Railway Signalling taken as a 
whole.   

We have in the past, and I have said so in the Railway Press 
and other places, been obsessed by the Operating Department.  I 
do not think it has been the fault of the Operating Department at 
all, but it is a position which has been forced on them.  The old 
engineers were followed by a state of things in which 
construction and design stagnated, because the roads together 
with signals, etc., had, to a large extent, been constructed, and it 
was quite natural that the importance of improvements in 
operation should, for a time, dwarf the constructional and 
engineering part of the business.  Perhaps it was quite natural, and 
my view is that the Operating Department has been 
unintentionally forced into a false position;  so much so, that you 
get young men writing to the papers saying that we, and the Loco. 
Engineers, and others of our Constructional Departments, are 
merely the servants of the Traffic Department.  

Well, Sir, I venture to state that we will not allow ourselves 
to become the helots of another Department, for under such a 
condition, we cannot perform those great functions that should be 
expected of us.  There is no Department which ever performed a 
great function in a great way, unless it has had free initiative to a 
great extent.  Well, I think we are in a fair way to overcome this 
domination by the Operating Department.  This Institution, I 
think, will do a great deal towards that end, but it will take time, 
of course.  We are not the first in the field: the Americans, as 
usual, have got ahead of us in late years.  They have formed a 
great Institution of 1,200 members, and affiliated with them is a 
powerful Contractors' Association, and they are doing a great 
work.  They are, many of them, 'Varsity men, but they have not 
the advantage of the length of our experience in this country; 
most of them are men of 10 years' experience, and so on, and they 
are using their Institution as a means of education by trial and 
error; all that is nothing against them, for they are doing a great 
work.   

Coming to the details of this Paper, there is nothing I can 
criticise at all.  It is, as I have said, a very timely Paper, bringing 
forward as a subject the lay-out of the roads.  We have had to do 
this road-planning, but it has been accepted from us grudgingly.  
The time will come, as Mr. Insell says, when we shall do it as a 
regular thing.  One thing I did not quite understand referred to 
what I call the sub-division of a long block section by an extra 
signal.  He prefers doing it by means of an Outer Home.  I was 
disappointed, because I understood the G. W. to prefer treating 
the sub-divisional signal as an ''Advance."  There are present 
rules applicable to the use of an "Advance" for such a purpose.  

Mr. Insell urges the members of the Institution to make 
themselves conversant with the Rules and Regulations, and I 
agree that our people have neglected this feature in the past.  
Most of us were raised in the Signal Department, where we had 
nothing to do with block working; this used to be thought to 
concern the Telegraph Department alone.  It is necessary that we 
should be masters of the whole subject, whether Interlocking or 
Block Signalling. 

 
Mr. A. HURST:  Mr. President, there are one or two things, 

I think, which we might consider in connection with the Paper we 
have just heard, and which I quite agree with Mr. Johnson is a 
proper subject to bring forward, and at a very opportune time, 
because I feel that we shall have to go ahead, and we must make 
a position for ourselves.  I do not quite take the same view of 
Railway Signalling, perhaps, as everybody else, for we must 
remember that it has grown gradually; that the first great advance 
which took place in it was the introduction of the Block 
Telegraph System, and that rather took the signalling, for the 
time being, out of the hands of the Engineer and put it in the 
hands of the Traffic Department.  That was the starting point of 
their growth, and they have grown to a point now when they 
cannot manage all their concerns, and they will have to come 
back to the Signalling Department to help them.  In the 
meantime, we have turned our attention to the mechanical side of 
signalling, and it has grown steadily during the interim.  During 
30 years it has made many strides, because everything connected 
with it has grown and has changed, with the exception of the bare 
outline of the post.  We have been called upon to deal with 
signalling in different ways to anything before, partly because of 
the natural growth of the traffic, and partly because the Traffic 
Department required additional facilities, and put before us 
problems which never were thought of in the early days.  The 
Signal Engineer must be prepared to grapple with any problem 
put before him, and to solve it in such a may that whilst making 
provision for absolute safety, he gives at the same time the 
greatest possible facilities for traffic working.  How are we going 
to attain that which Mr. Insell has put before us?  There are many 
ways in which Lines might be arranged to give better facilities 
than we have now, and it is our business certainly to see that 
those arrangements are carried out properly.  We know, for 
instance, that a crossover between two platforms is a difficult 
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thing to get rid of.  The Traffic people like it; we do not, and it is 
our business to see that we get rid of it.  

Our signals should be placed so that we give the greatest 
possible facilities to drivers to read them (a point requiring much 
care and study) and not only to place them, but be very careful 
with respect to their grouping, and to use all the other means we 
have to assist the drivers to read them with the greatest amount of 
ease and least likelihood of mistake. 

Then again, we have many problems to solve with regard to 
providing additional signals.  It may be an Outer Home, an 
additional Starting Signal or Intermediate Signal, and it is our 
duty in making our suggestions to have good reasons for the 
position of the signal, and to tell the Traffic Department what the 
effect will be on traffic working.  If we do not do this, then we 
shall not rise to the high position which has been foreseen by  
Mr. Insell and Mr. Johnson, but if we do, and make up our minds 
what the effect of its position will be and tell the Traffic 
Department so, and they come to rely upon us for so doing, then 
we attain the greatest object that a Signalling Expert can rise to, 
that is, determining the position of the signal and the way the 
Line shall be worked.   

I think the Institution will give us the means of coming 
together and comparing notes on working questions; of hearing 
discussions and papers from time to time upon subjects which are 
special in themselves, and which may direct our energies into 
other channels.  Unfortunately, I know, to my cost, that different 
Railway Companies have different systems of working, and 
unfortunately some have the unhappy knack of making the 
permanent way so complicated that the difficulties of signalling 
are very great.  

These are things which we should study, because we may 
move from one railway to another, and we should all have at our 
fingers' ends the means of dealing with any problems which may 
arise.  Keeping this in view, I think it is very desirable that we 
should make ourselves acquainted with other systems which may 
be brought to our notice, and with the complicated as well as the 
simpler methods adopted of putting down the permanent way, as 
to enable us to make alterations, simplifications, and so forth.  
Then again, there are methods which differ on various railways 
and should be studied.  

In Mr. Insell's Paper he states the Board of Trade require 
that no siding shall be put on a falling gradient steeper than 1 in 
260.  This is perfectly correct, normally, but the Board of Trade 
will allow such a siding to be put in upon a gradient of 1 in 260 
conditionally upon the engine being always on the lower side of 
the train.  Then again, we have other difficulties to contend with 
in permanent way connections:  for instance, there are many ways 
of dealing with long trains at stations, and the lay-out of station 
yards, but we all find a difficulty in this country because our 
yards were mostly bought in the early days when the land 
purchased was comparatively limited, and they have been, and 
are being, built round about, and we can, in many cases, no longer 
get the facilities necessary.  Then again, we have the difficulty 

arising from short sections.  It is very nice to have as an ideal that 
we should put our junctions half a mile apart, but, in practice, we 
cannot always so arrange them.  These are points requiring a 
great deal of study, and we should be alive to the problems, for 
we never know how or when they may come before us.  

We can help the drivers in many ways:  First of all, by 
grouping our signals; secondly, by the arrangement and height; 
and, thirdly, by the size of the arms or lights which are exhibited.  
If that is correctly and carefully done, I feel quite sure it does 
help the drivers very much.  We do, occasionally, have 
complaints which require careful consideration.  I do not say that 
I am doing differently to other people.  Every signalling engineer 
is doing the same work throughout the country, though the 
methods vary in detail, some being more complete than others; 
but what I would impress upon the younger members is that there 
are many ways in which they can be of assistance to the driver.  
As I have said before, the provision of facilities for working the 
traffic and the ensuring safety are the two points upon which our 
whole being hangs.  

 
Mr. A. OLDHAM:  Mr. Insell, in his remarks with regard to 

diagram No. 9, says that “the locking is arranged in such a 
manner that before a train staff or tablet could be withdrawn for a 
train to travel from C, the lever working the points at A would 
have to be set for the dead end, and is locked in that position until 
the staff or tablet is restored to the instrument at C or D."  

I should like to ask if it is arranged to set the points of the 
facing dead end A for the single line before a staff is taken out at 
D for a train to travel from D to C.  This would appear to require 
a special arrangement, seeing that the same staff, when taken out 
at C, is arranged to lock the points to act as a catch point.   

When it can be arranged to keep the engine at the lowest 
end of the train, it is possible to work the traffic into the siding in 
the following manner:  

The points of each crossing should be connected to a small 
lever frame, this frame being controlled by the staff.  The locking 
in the frame being arranged so that the facing points of the 
crossing at E are opened to lead into the siding before the 
crossing at B can be used.  The train proceeding from F with 
engine in front, that is, at the lower end of the gradient, stops 
clear of the crossing E.  The wagons to be put into the siding are 
then uncoupled and the engine moves forward with them clear of 
crossing B, leaving the rear of the train clear of crossing E.  
Before the crossing B is opened for the wagons to be put in or 
taken out of siding, the facing points of crossing E are opened, so 
that if the rear part of the train started away, it would move into 
the siding. 

This arrangement saves providing the facing dead end 
points which are somewhat objectionable, and no signals are 
required, seeing that the frame is controlled by the staff.  
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Mr. R. G. BERRY:  With regard to Diagram No. 9.  We 

have a point at A which is used in one direction as a runaway 
catch point, and that is fixed sufficiently behind the Home Signal 
to allow the longest train.  On the Lancashire and Yorkshire, it 
would be fixed 900 yards in the rear of the Home Signal on a 
double line.  I take it that that point is within the working distance 
of the box.  Had the Board of Trade sanctioned a point like that 
on a single line in their Regulations?   

On page 20 it is said that “the locking is so arranged for a 
train coming from F, the lever facing the dead end A is locked 
with the points set for the single line, and would remain locked in 
that position until the train staff, or tablet, is restored to the 
instrument at F or D.”  That means to say that restoring the staff 
at D liberates the locking on these points.  Are these points again 
held by a tablet taken out at D when the train is proceeding to C?   

On Diagram 10 we have a runaway catch point in the rear of 
the Home Signal for B sufficiently far behind the Home Signal to 
hold a train.  Another catch point is provided ahead of the 
Starting Signal for A.  In that case, what is the utility of the catch 
point in the rear of the Home Signal for D?  Why not dispense 
with this catch point, simply retaining the one in advance of the 
Starting Signal for A?  

In Diagram No. 11:  What is the utility of the catch points 
on the outlet crossing?  

On page 21, 1 should like to be quite clear what Mr. Insell 
means by "Using the Line Clear to Clearing Point Signal." 

 
Mr. R. J. INSELL:  With regard to Mr. Johnson's remarks, I 

do not quite understand his reference to rules for working Outer 
Home Signals.  Perhaps he will quote some particulars.  I have 
nothing in mind in the rule which governs the working of an 
Outer Home signal; nothing at all; so far as I know, the ordinary 
Block Regulations apply.  

We have dispensed with a number of signal boxes by 
providing Outer Home Signals.  Mr. Johnson said we should 
study Rules and Regulations.  I am inclined to think we ought to 
make them and let somebody else study them.  

Mr. Hurst said there were exceptions to sidings on gradients 
considerably within 1 in 260.  In my Paper I am working by the 
Board of Trade Regulations.  Exceptions are granted under 
certain conditions, such as engines in the rear, or heavy brake 
vans, but we must deal with the Regulations as they stand.   

Mr. Hurst also referred to junctions being half a mile apart.  
I referred to signal boxes.   

Regarding Mr. Berry's remarks, 900 yards is rather a tall 
order on a single line with a gradient of 1 in 260 for a runaway 
catch point.  On a line where the scheme will apply, the gradient 
perhaps will be 1 in 40, where the load will be reduced to 20-30 
wagons, but the facing point at A must be, of course, within 250 
yards of the Signal Box to enable it to be worked.  

With regard to Diagram No. 10, the necessity for the second 
catch point naturally, of course, depends upon the distance 
between the starting signal for the box in the rear and the catch 

point for the box in advance, and we should be guided by 
circumstances as to whether a second catch point is necessary.  If 
on a continuously rising gradient, and there is a margin of a half 
to three-quarters of a mile between the Advanced Starter for one 
box and the catch point outside the Home Signal for the box in 
advance, some precaution is necessary.  It depends entirely an the 
distance.   

With reference to the catch points in the top end of the loop, 
referred to by Mr. Berry, these catch points are required in the 
event of a train breaking away on its journey up the gradient.  
Such catch points act as a trap until the train has arrived at the 
station in advance; otherwise, a train which may be accepted 
from the rear would be liable to be damaged by a collision.  

With regard to the "Line Clear to Clearing Point Signal": 
Where a distant signal is not sufficiently far from the Home 
Signal to which it applies to enable a driver to get his train under 
control, a bell signal is used in connection with the Block 
Telegraph, and the signalman in the rear keeps his Distant at 
Danger to provide a repeating signal for the man ahead at a 
sufficient distance.   

With regard to Mr. Oldham's remarks.  Trains going from D 
to C would be controlled by fixed signals.  If you like, of course, 
the train staff or tablet working from D to C could also be made 
to lock these points for the single line, but that seems to be 
unnecessary, seeing that you would have a signal at the facing 
points.   

With regard to, his ingenious mode of working sidings by 
means of an engine in the rear, if the gradient should happen to 
change after the siding, I do not know what he would do.  It can 
be done by having one in front and one in the rear.  

If my Paper is the cause of any suggestions or 
improvements, I shall be only too pleased. 

 

Mr. A. T. BLACKALL:  I think we should not part without 
suggesting that someone should propose a vote of thanks to Mr. 
Insell for his Paper.  I should like to say that it is a very great 
pleasure to me to see such a good  attendance to-day.  I rather 
thought that our recent trouble might perhaps have caused 
interest to wane, but, on the contrary, the attendance is most 
satisfactory, and augurs well for our next meeting. 

 

Mr. J. T. ROBERTS:  I have much pleasure in proposing  a 
vote of thanks to Mr. Insell for his interesting Paper. 

 

Mr. L. M. G. FERREIRA:  I have much pleasure in 
seconding this, and in doing so I must say that I think Mr. Insell 
has given a lead to some of the younger members as to what 
branches their study should take. 
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THE CENTENARIAN WHO CLIMBED OUT THE WINDOW 
The last year has been a unique celebration of the achievements of the Institution over the last 100 years, emphasising the 
tremendous potential and value it has for railway companies and organisations across the world in the years to come.  As the 
President in the 101st year I would like to thank Francis How for his vision and leadership during the Centenary.  As I looked at 
the hectic schedule with, not only the unique Centenary events, but also visits to all but two of the local sections, it came as 
something of a relief to have avoided being President for the Centenary! 

It is, however, with great pleasure that I find myself here today, as President of an Institution to which I have had the 
privilege of belonging for the last 33 years.  As I commence the year as President I am conscious of the responsibility I have to 
lead our continuing steady growth and evolution, building on the achievements of recent years in developing the role and 
global influence of the Institution. 

Whilst the exciting and rapid development of the IRSE in the ‘four corners of the world’ brings many challenges, it is also 
where much of our future lies and where we must carefully grasp the opportunities.  The successful formation of new sections 
comes from a local realisation of the resultant benefits and the desire to capitalise on the opportunities for sharing 
information and experience, personal development and making new friendships.  The same applies with regard to individual 
membership, particularly given the often ambivalent corporate attitude to professional engineering institutions such as the 
IRSE.  In my view, the future of the IRSE rests almost entirely on the recognition of its value by individual members.  It is rarely 
a requirement of a position in an organisation, even though there may be company support.  It is, therefore, vital that we 
understand what is of value to our members, and potential members, continually evolving in response. 

The IRSE Council and supporting Committees spend much of their time reviewing the activities, finance and other 
arrangements to identify how best to meet the aspirations of the membership.  Those aspirations and the country-specific 
circumstances differ and I believe we are best served by having a degree of flexibility that can accommodate distinct local 
variations.  The recent review of funding has hopefully provided a valuable contribution to this by giving local sections a 
predictable financial base from which to plan their programmes.  Diversity is good, at least so we are frequently told 
nowadays, but sometimes as a Council member achieving a solution that encompasses all aspirations seems impossible.  At 
such times, the Chief Executive has often reminded us that we must be doing something right as the membership keeps 
growing!    

The membership growth and development of new sections must surely be the best indicator of the health and value of the 
Institution and something that should encourage us all.  It has been exciting to witness the relatively recent formation and 
growth of the Dutch, Swiss and Indian sections, together with the current desire of groups of members elsewhere to form 
new sections.  Only a fortnight ago we saw the formation of the new Indonesian section.  I hope the example of the new 
sections, together with their steady growth, will encourage other gatherings of IRSE members, along with train control system 
engineers with which they have contact who are not yet members, to take advantage of the available IRSE resources. 

Twenty years ago in his presidential address Robin Nelson noted that the IRSE had some 2300 members in 48 countries.  
In this last year we have exceeded twice that number and approached 5000 members in 52 countries, albeit 12 have a sole 
representative.  The membership growth means that we have to make a change to the Memorandum and Articles of 
Association which currently has a limit of 5000 members for the purpose of registration.  It is intended that the new limit be 
10 000 but will that suffice for the next 20 years, or will our membership increase like the ‘information explosion’?  I would not 
like to make a prediction, but am encouraged by the steady growth, particularly during a period of recession and global 
uncertainty. 

The title of this section of my address may have perplexed those who were not present at, or recalled the IRSE News 
account of, the address given by Patrick Buck to the Dutch section Centenary celebration in October 2012.  He had recently 
read a book about a 100 year old man who had climbed out of the window of his retirement home and disappeared, slipping 
away to experience adventure.  The IRSE ‘facing the future’ is well placed to follow that example although, before I am 
misquoted by the ‘press’, I should make it clear that I am not in any way suggesting that we are a retirement home!  As we 
‘face the future’ I believe we are very much in mid-life where we have an expanding family and are nurturing the development 
of the family members. 

IRSE Presidential Address 2013 
By David Weedon  
Address given in London on 19 April 2013 
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ACKNOWLEDGEMENTS 
I imagine that I am not unique as President in thinking back over the events that have brought me to this position.  Although 
some doubtless plot out their careers and, indeed, how they are going to make their first million, that has not been my way, 
rather I have found my career, and life in general, to have been determined by a series of options and events.  I recall the day 
I was waiting outside the room where a Public Inquiry was being held and Ken Burrage asked me whether I would be 
prepared to be considered for election to the IRSE Council.  I made a choice from which the consequences have gradually 
been revealed.  Whether he asked me because I have the same surname as the more famous Weedon in the Institution, and 
assumed I would have the same qualities, I do not know.  In my earlier years, whenever I gave my name and affiliation, I used 
to add ‘and no relation’, unless wishing to perplex by referring to Uncle Ray! 

At each junction in the road there has been a decision point and the results have led me here today.  There are a number 
of key IRSE members who have helped me along the road or been standing at some of the junctions, helping me follow the 
best route, and I would like to acknowledge their importance in my development and career.   

I commenced my career in 1979 as an Engineering Sponsored Student with the Southern Region of British Rail in the days 
when there was a properly structured IEE accredited training programme, administered by a Training Officer.  On my first day 
I was assigned a mentor, a relatively young man who was in charge of the signal maintenance on the Southern Region, by the 
name of Roger Penny.  Fifteen years later in a very different world around the time of privatisation I was pleased to become 
his deputy, firstly as head of maintenance on the South West Division and then as S&T Engineer for the newly formed AMEC 
Rail. 

I am also greatly indebted to another well known IRSE Past President Cliff Hale who was Chief S&T Engineer on the 
Southern Region of British Rail in the period when I completed my training and, as well as guiding me through his regular 
helpful interviews, had sufficient faith in me to grant leave of absence for 3 years to undertake a research project in 
Cambridge and Bath Universities on track to train data transmission using audio frequency track circuits.  The ‘proper’ digital 
coding of track circuits that we prototyped then in 1985 to 1988 is finally coming into production, albeit with more advanced 
coding techniques.  We will be having a paper on the recent developments during the next session which I hope will be of 
interest to those who believe the future retains a place for continuous track based train detection. 

Finally, having spent the last 8 years with Network Rail, the UK Infrastructure Manager, the last 7 of which have been as 
the Principal Signal Engineer on the Thameslink Programme, I am grateful for the support that has allowed me to be 
President, as well as to undertake the not insignificant preparatory tasks required as Vice President.  In particular, I am 
indebted to Jim Crawford the Programme Director for Thameslink and a Companion of the Institution. 

I have already mentioned the presidential address given by Robin Nelson 20 years ago.  Its significance for me is not, 
however, limited to the statistics on membership numbers.  There is another distinction that I share with Robin and Tony 
Howker, the subsequent President, which cannot be claimed by any other President in the intervening years.  They were the 
last Presidents to hold the position whilst in current employment with the UK mainline infrastructure provider and, in the case 
of Robin, the last President of a ’vertically integrated’ railway administration that included train operations.   

At the risk of accusations of being overly UK centred, it has also been 15 years since we have had a President from LUL.  A 
personal objective for my year as President, for which I make no apology, is to strengthen the bond between the UK 
administrations and the IRSE, clearly demonstrating the value of the Institution supporting businesses and staff development.  
We have been doing that for 100 years but in the immediate post-privatisation era the fragmentation of the industry, that 
needed the support more than ever, allowed the strength of the relationship to decline. 

Before finishing acknowledgements of a few of those who have particularly supported me in my career, I also recognise 
the often unseen hand of Colin Porter.  Those who have been in this position before me will appreciate all the responsibilities 
that come along the path to becoming President and the need for guiding and prompting to ensure plans are in place at the 
right time.  It does not just happen!  That is where an experienced Chief Executive, with extensive industry knowledge, is 
invaluable.  My first recollection of Colin was as the person blamed for closing most of the BR relay workshops, but in the run 
up to privatisation he headed the BR S&T organisation and I came to appreciate his wisdom as my technical ‘lead’, setting up 
by far the best discipline specific support structure. 

I would also like to extend my thanks to those who are so willingly assisting with the arrangements for the various events 
during the coming year. 
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A PROJECT IS FOR LIFE NOT JUST FOR CHRISTMAS! 
When I started to plan the programme and events for which the President is responsible, I was naturally drawn to the unresolved 
issues which have faced me and continue to be a challenge.  These are largely concerned with the whole life cycle of the railway 
and, whilst in some respects are wide ranging, are all covered by this title, which I have given to the programme of London 
meetings. 

Although I have been engaged in project delivery in recent years, my 33+ years in S&T engineering has been predominantly 
spent with the maintenance and technical aspects of the profession.  I personally consider the efficient and effective day-to-day 
24/7 maintenance of the railway to be its lifeblood and very much the ‘sharp end’ of the business.  As such, I am particularly 
aware of the challenges, and widespread deficiencies, in the whole life management of S&T systems.  Some of the papers for the 
London evening meetings in the coming year cover specific issues affecting whole life and the associated system support.  
Providing systems designed and supported to give efficient and cost effective whole life management, straightforward 
modification and the achievement of continuous performance improvement, is also arguably our key contribution to 
sustainability objectives. 

Before arriving at the catchphrase I have used as the title for this part of my address, a number of other related phrases came 
to me, as I sought to summarise the theme: 

‘The Day to Day Business of S&T’;  ‘Maintenance – The Lifeblood of the Railway’; 

‘The Whole Life of S&T Assets’;   ‘What Happens for the 25 – 140 years after a Project is Commissioned?’ 

The phrase ‘A Project is for Life not just for Christmas’, however, best encapsulated my thoughts, not least because it 
communicates the same message as the original slogan regarding ‘man’s best friend’, being intended to cause people to think 
about the lifelong support and commitment that is required from a new owner.  Without it, the new charge may become 
unhealthy or even end up discarded early in life.   

The IRSE has a responsibility to promote S&T engineering that supports the whole life cycle of train control systems from 
cradle (or more accurately from conception) to grave.  During the coming year I intend to raise the profile, and promote more 
discussion, on some of the key aspects of caring and developing the project offspring, from the cradle through early teething 
problems to maturity, relationships with other systems later in life, and then care in its declining years.  I was tempted to take this 
analogy further with a light hearted look at the development of the life cycle through birth (project commissioning), post-natal 
support (warranty and snagging), weaning and primary education, right through to a decent burial, but will leave that to those 
with overactive imaginations. 

LOOKING FORWARD & LOOKING BACK 
In this last year we have celebrated our Institution ‘facing the future’ for over a century.  Facing the future has meant looking at 
technological advances, and what it is currently fashionable to call ‘knowledge transfer’ from other industries, to identify how 
train control systems can be developed and improved.  It is important that, as well as looking at future technological advances, 
we look back to understand the lessons previously learned, to ensure that they are applied to the control systems of the future. 

Looking forward, in September this year our International Convention will be held in the south of Sweden, enabling us to 
spend time in Sweden and Denmark where we will have the chance to see and hear about the mainline and Communication 
Based Train Control systems of the future in the Nordic countries.  As part of our visit we shall use the Øresund link and 
driverless metro, with presentations on a range of topics including the national roll out of ERTMS in Denmark, ERTMS Regional, 
automated underground mine railways in the arctic and the national signalling systems. 

The Convention will be both learning about existing systems and looking at future developments, hopefully with plenty of 
debate regarding lessons learned.  The application of lessons learned to S&T engineering, now and for future train control 
systems, is an area I intend to consider further with a seminar and London paper later in the year, as we approach the 25th 
anniversary of the Clapham accident.  Clapham was probably the most significant event for S&T engineering in the UK in most of 
our working lives and shaped much of the processes that have developed in the subsequent years.  It is an appropriate time to 
consider the real lessons and how they should be taken forward into future generations of train control systems and the 
supporting processes. 

Clapham was not just about S&T.  The lessons were equally applicable to other railway disciplines and, as I frequently realise 
from my present role with the Thameslink Programme, S&T is just one part of the railway system, and financially often by no 
means the most significant.  Many of the biggest technical issues Thameslink has faced, and continues to face, are those that 
cross the discipline boundaries, most notably perhaps with the traction system interface.  The issues of compatibility with track 
and traction systems to get the best ‘railway systems’ solution is an area that I believe warrants our attention and a seminar is 
being arranged to consider what I have termed ‘The Final Frontier – Track, Traction and the S&T’. 
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THE CHALLENGE OF PROPRIETARY SOFTWARE BASED SYSTEMS  
As an Institution we rightly seek to increase awareness of technological advances, knowledge transfer from related industries and 
to identify where the railway control systems will be in the future.  Today we have technology that could achieve almost all our 
aspirations for the future, whether radio, satellite or ground based.  So why is progress so slow?  In most cases, the answer lies 
with commercial or political constraints.  As S&T Engineers, and as an Institution, our ingenuity and contribution tends to be 
directed at circumnavigating such constraints. 

The move from mechanical and electro-mechanical to software based systems in the last 30 years has forever altered the 
strategy for whole life support.  Generally, mechanical and electro-mechanical systems were well understood and could, if 
desired, be maintained indefinitely, with part renewals where necessary.  In the UK the introduction of SSI was done in such a 
way that not only was there a diverse manufacturing base but design and support was available from organisations under the 
direct ownership of the Infrastructure Manager who, therefore, could be assured of whole life support.  Over 25 years later SSI 
systems can still be modified and installed new, if so desired, although the next generation is now the norm.  

The SSI story is, however, the exception, rather than the rule, for software based systems.  Proprietary systems, the rapid 
evolution of electronic systems, and the consequent obsolescence presents a serious challenge to those responsible for 
maintaining train control systems.  How often are projects handed over to those responsible for long term maintenance with all 
the necessary support arrangements in place for the whole life of the system?  How often is a system completely renewed within 
10 or 15 years, because it was the cheapest way to modify the functionality, or spares and support were no longer available? 

Rapid obsolescence of electronic systems is a fact of life that is understood and increasingly managed by the use of 
Commercial Off The Shelf platforms, standardised functionality and defined interfaces.  ETCS is perhaps the best current 
example of an initiative with standardised functionality, defined interfaces and a wide supply base.  It does not, however, 
address the issues at interlocking or trackside equipment level, although other EU projects have made some progress in those 
areas.  A London paper in the next session will look at NeuPro, a Deutsche Bahn initiative seeking, amongst other issues, to 
address standardisation of the trackside interface.  It is a matter for consideration as to whether initiatives seeking 
standardisation of interfaces and functionality should be in the hands of suppliers, for whom there is arguably little incentive, or 
specified by Infrastructure Managers, as is the case with NeuPro.  Long term supplier support for systems may be considered by 
a supplier or client as a liability or a money-spinner, with neither comfortable concerning the longer term viability! 

Commercial considerations with regard to the ‘signalling’ parts of the train control system are, however, something that the 
railway industry should be able to manage, or at least influence.  Comms. Systems are another story entirely, where public 
networks, radio or satellite systems are concerned and there is limited ability to control functionality, availability, security or 
future system changes.  Whole life management for such systems and, for example, the future upgrade possibilities from Long 
Term Evolution (with or without R), has been the subject of a number of recent papers. 

WHERE’S THE TRAIN? 
Fundamental to all train control systems is the need for failsafe and reliable train position detection.  The future, possibly the 
near future, will in the more advanced systems see a move away from track mounted equipment to trainborne, or other 
communications based, systems.  It is already there for less safety critical applications, such as information systems and selective 
door opening.  There are, however, many challenges to be addressed, in particular with the higher integrity requirements and 
the use of public communications systems, not least with regard to security, availability and malicious ‘denial of service’.  

Perhaps because of the personal interest I have had in train detection, throughout my career, I have included within the 
programme two London papers related to train positioning.  The first looks at the technical developments with audio frequency 
track circuits that simplify the design, provide generic traction immunity, minimise on-track maintenance and improve the ability 
to operate in a harsh electrical environment.  I believe that there remains a place in the portfolio of train position detection 
systems for continuous track based train detection.  The track circuit has many desirable features and current technology 
provides methods for terminating track circuits that minimise the need for insulated joints, one of the most undesirable features 
of track circuits. 

Train position information is required by many systems, with varying levels of safety integrity, whether provided by 
trainborne, communications or ground based systems.  One technology, as yet little used, but with significant potential, is that of 
applying sonar techniques to optical fibre cables.  There have been some recent developments with regard to sensing cable 
theft, which have led to a realisation of the potential for a range of cost effective rail applications.  These may extend not only to 
information systems but also to higher integrity requirements, for example in support of intermittent train detection such as axle 
counters.  The second train positioning paper will look at the possibilities and current applications based on ‘listening’ to fibre 
optic cables.  I am no expert in this area, but what I have seen so far would make me cautious at letting anyone connect a fibre 
into my home!  Big Brother has many ways of watching us and fibre optic cable is a surprisingly good contender. 
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THE SECOND CENTURY FOR OUR INSTITUTION 
By now you should have an insight into the plans for the year ahead, which I trust are appropriate for our second century.  So 
what adventures should our Centenarian embark upon, having climbed out of the window?  What are the key challenges we face 
as an industry and institution?  How will the IRSE inspire the next generation? 

Underpinning our activities are the original key elements articulated from 1912 which remain as relevant as ever: 

 The advancement of the science and practice of signalling (train control systems); 

 The maintenance of high standards of practice and professional care amongst those working within the industry; 

 improved safety standards for the protection of the general public. 
We must continue to provide the best opportunities possible for our members to gain technical knowledge and experience, 
identifying the best ways of doing so in a rapidly changing communications environment.  This needs to be both within the 
global railway industry by sharing knowledge and good practice, but also from the wider engineering disciplines, as emphasised 
during this last presidential year. 

The IRSE should present technical innovation and next generation systems, along with the all important strategy for migration 
and whole life support.  We should be seen to take a lead with technical safety and innovation in the world rail business.  We are 
uniquely placed to take such a position independent of political, commercial or regulatory pressure.  We should be shaping the 
future and that does not necessarily mean writing standards.  We can play an important role in the industry challenges of cost, 
capacity growth, energy efficiency, interoperability and safety. 

As we move into our second century, a number have contemplated where the IRSE will be 100 years hence, indeed it seems 
to be an obligatory question from the editor of IRSE NEWS to each prospective President.  I agree with the view of Martin Bowie 
expressed eloquently in a recent IRSE News.  “I foresee that the IRSE will come to be recognised more and yet more as being an 
oasis of intelligent and broad-minded savvy in a world that many would have us believe to be riddled with insoluble riddles.  That 
is to say, that the work of arranging for the safe and graceful operation of the railways of the world,…...in the face of the 
daunting technological and organisational difficulties, will have the inevitable effect of promulgating the recognition that there is 
something utterly unique and very special about the IRSE.  Long live the IRSE!” 

Whilst Francis was visiting our members around the world during the last year, common issues emerged, and I would suggest 
that we should give priority to addressing those, where they are within our sphere of professional engineering activity and we 
have the capability. 

An issue for which that is definitely the case is the provision of support to the training and development of the next 
generation of train control system engineers.  Claire, during the previous year, highlighted the same need following a visit to 
South Africa.  Many areas of the world have seen either development of new railways, or major organisational restructuring, such 
that the transfer of experience and continuity from one generation to the next has been lost.  Francis has kindly agreed to take 
the lead, with the support of others with relevant interest and expertise, in identifying how the Institution can meet the needs 
and expectations.  I consider this to be one of our key development areas for the coming years.  Other UK Institutions arrange 
training events covering railway engineering disciplines, at which our members make presentations, and it may be that, where 
the needs exists in the world, the IRSE should provide similar opportunities.  We have also seen the success of the arrangements 
the Australian Section have made with the Central Queensland University. 

A related need is the encouragement of more people to consider a career in railway engineering, and specifically train 
control and communications.  Francis highlighted the particular need in the UK, South Africa and Indonesia.  The Institution, 
alongside other professional bodies has a responsibility to seek to influence career choices. 

The number of candidates sitting the IRSE Professional Examination has steadily increased, with centres available in various 
parts of the world.  Members in some places, and in some industry roles, have in recent years found aspects of the Examination 
particularly challenging.  The Examination Committee has taken steps to ensure that questions are such that candidates are able 
to offer answers based on the signalling philosophy, technology and procedures with which they are familiar.  In readiness for 
the 2013 examination this will be further publicised and I hope the perception of the examination requiring an understanding of 
UK Practice will finally be dispelled.   

In January 2013 Network Rail published its Strategic Business Plan which emphasises the determination to become a ‘Trusted 
Leader in the Rail Industry’ and to ‘Build a Better Railway for a Better Britain’.  They are both worthy aims which I wholeheartedly 
support, not just for Network Rail but for every organisation in the Industry.  As the IRSE becomes recognised and valued in 
more and more parts of the world, surely our strategic aim must similarly be recognition as a ‘Trusted Leader in the Worldwide 
Rail Industry’ with the result that we help ‘Build Better Railways for a Better World’. 
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100 YEARS OF FACING THE FUTURE 

It was on Tuesday 25 February 1913 at the Grand Hotel, Colmore Row, Birmingham, 
England that the first General Meeting and afterward a Technical Meeting of the Institution 
of Railway Signal Engineers was held.  This followed the inaugural meeting of the Council of 
the newly constituted Institution, which as reported previously, was set up after problems 
were found with the legal form of the original Institution of Signal Engineers founded in 
1910.  At the meeting, attended by some of the founding members, Alfred Thomas Blackall, 
the Signal Engineer of the Great Western Railway, Reading was formally elected as the first 
President.  After the conclusion of the business part of the meeting, the newly elected 
Honorary Secretary William Cotterrill read the first technical paper to the Institution on 
behalf of its author, Robert J S Insell, also from the Great Western Railway signal & 
telegraph department at Reading.  Its title was “Signalling and its Connection with the 
Construction and Management of Railways” a title as apposite today as it was then. 

And so it came to pass that 100 years to the day of that first meeting, a centenary 
seminar “100 Years of Facing the Future” was held in Birmingham on the afternoon of 
Monday 25 February 2013.  Regrettably, the Grand Hotel, whilst still standing, was in the 
middle of an extensive restoration project, and so Austin Court, the Institution of 
Engineering & Technology’s conference venue, was the stand-in venue.  You might have 
thought that the owners of the Grand would have realised the significance of the date and 
had the restoration completed in time! 

Ian Bridges opened the seminar outlining the proposed modus operandi, and this was 
followed by an introductory address by the President, Francis How.  Francis outlined the 
early history of a professional association of signal engineers which started in 1891 and 
ultimately led to the establishment of the IRSE which was incorporated as a company limited 
by guarantee on 3 December 2012.  Then after a welcome from Doug McCormick, the 
Managing Director of Atkins Rail who had kindly agreed to sponsor the event, an 
enthusiastic band of amateur actors from the Institution (with one expedient co-option) 
undertook a re-enactment of the original paper, in period costume.  Regrettably, there were 
no women directly involved in the Institution in those days of course.  As with most 
dramatisations, some licence and ad-libbing was used by the actors to increase the 
entertainment value and dramatic effect, as was a smoke machine to try and make the 
setting as realistic as possible to a smoky Victorian meeting room with elegant gentlemen 
taking a full part in the proceedings.  Video recording was some way into the future of 
course so we shall never know exactly what it did look like, but the meeting was accurately 
recorded in writing in the 1913 Annual Proceedings of the Institution. 

The re-enactment started with a scene setting by Richard Berry, played by Carl Ferguson, 
describing the lead up to the formation of the new Institution, followed by a précis of the 
preceding General meeting covering the election of officers led by Charles Ellison 
(Buddhadev Dutta Chowdhury).  There is some mystery why the actual paper was not read 
directly by the author, Robert Insell, with the actors surmising that he must have been called 
away to deal with an urgent signalling failure!  William Cotterrill (Graham Hill) then read a 
shortened version of the paper which included a treatise on the efficient placing of signals 
on a layout to optimise railway operating efficiency.   

At that time, the ensuing Q&A session was transcribed verbatim, no doubt with some 
secretarial adjustments after the event, and so we know that the first comment was made by 
Mr Arthur Johnson, the Signal and Telegraph Engineer of the London & South Western 
Railway, Wimbledon (enthusiastically played by Tom Spronk) who started with something of 
a tirade against the operating department as follows:-  

“We have in the past, and I have said so in the Railway Press and other places, been 
obsessed by the Operating Department.  Perhaps it was quite natural, and my view is that 
the Operating Department has been unintentionally forced into a false position; so much so, 
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that you get young men writing to the papers 
saying that we, and the Loco.  Engineers, and others 
of our Constructional Departments, are merely the 
servants of the Traffic Department.   

Well, Sir, I venture to state that we will not allow 
ourselves to become the helots of another 
Department, for under such a condition, we cannot 
perform those great functions that should be 
expected of us.   There is no Department which ever 
performed a great function in a great way, unless it 
has had free initiative to a great extent.” 

This was followed by a series of comments and 
questions on more traditional IRSE lines, such as the 
subject of the grouping of signals and readability, 
by some of the others present; Richard Berry and 
Arthur Hurst (played by Ian Fury).  The proceedings 
were brought to an end by the then President 
Alfred Blackall (played by Peter Halliwell) who 
moved a vote of thanks to Mr Insell and adding 
(with even more poetic licence):- 

“I would urge you all to tell your railway 
colleagues and your manufacturers about today’s 
meeting, and urge them to join us by making an 
application to Mr Cotterill.  He is already receiving 
applications from all parts of the Kingdom – and 
indeed from the Colonies and elsewhere in the 
world, so we are hopeful of the fullest 
representation in our Institution.  Indeed, Mr Byles, 
before he left us, predicted that before many years 
have passed we should be welcoming lady 
members to our gathering.  I do not know if he was 
right, but if Mrs Pankhurst is released from her 
Police Cell, and succeeds in her present 
endeavours, who can say what will happen?  Maybe 

a lady will be sitting here one day…. 
(General laughter).  And so, I wish all 
of you a very good evening.   Let us 
hope that the storms we were 
promised have abated, or our 
Telegraph colleagues will have a 
busy night keeping their wires 
working!” 

This re-enactment received a 
very warm round of applause from 
the nearly 70 members present. 

Next after a short break to 
recognise the shift in time, John 
Francis (Past President) presented 
his paper “Straight from the Box” in 
which he gave a précis of changes 
from 1913 to a predicted 2020 for 
the key areas of signal boxes and 
their modern counterparts signalling 
control centres, the interfaces to the 
outside world, the signalling 
facilities themselves and the regime 
under which signalmen work.  Then 
Peter Halliwell, by now reduced to a humble Network Rail employee, 
presented his paper “Signalling Maintenance” also covering the same period, 
which highlighted the evolution in signalling maintenance practices, after 
which it was time to break for refreshments. 

Next in the scene setting was Paul Le Vesconte (ATOC) who gave his 
perspective on the changes seen by the train driver in “Oil Lamps to Radio 
Waves” over the period 1913 to 2020.  The formal papers were concluded 
with Phil Blacker (Atkins) presenting his paper “Railway Control Systems – the 
Next 15 Years” in which he outlined the challenges facing railway signal, 
control and communications engineers over the near future, on cost, 
capacity, energy efficiency, interoperability and safety.   

1. Ian Bridges opening 

2. Francis How opening 

3. Doug McCormick 
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Chowdhury 

5. Peter Halliwell 
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100 YEARS OF FACING THE FUTURE 

All these four papers can be downloaded from  
http://www.irse.org/knowledge/members/seminarconferencepapers.aspx.   

Finally, it was left to the Younger Members to give a view as to where the 
Institution and profession might be in another 100 years time, although the 
presenters, Matt Slade (Siemens) and Padraic Dunne (Invensys Rail) only felt confident 
enough to predict as far as 2062!   

Their presentation started with a very amusing TV interview with an older man in a 
2060’s time-frame where he looked back with nostalgia at the old fashioned cab-
signalling systems such as ERTMS which had now been long superseded and 
commenting that it was hoped to remove the last of the mechanical interlockings 
from Network Rail within the next ten years!  It went on in a similar vein and was very 
cleverly done.   

We hope to be able to put the recording on the web-site and if so, it should 
appear at http://www.irse.org/knowledge/members/webcastsrecent.aspx.  
They then went on to give their views on what may change over the next fifty years.   

In bringing the seminar to a close, Francis How thanked all those who had so 
enthusiastically entered into the spirit of the event, with the preparation of papers, a 
most entertaining and realistic re-enactment and a spirited look at what the future 
might have in store.  He emphasised again that the dominant theme of the Centenary 
Year, whilst allowing ourselves some nostalgia especially for this particular event, was 
about the future and the changes which would be needed if the profession were to 
continue to serve the railway industry as well as it had for the last more than one 
hundred years.  He thanked Ian Bridges, Melvyn Nash and all those members of the 
Midland & North Western Section for their work in bringing the event to reality from 
an original idea thought up in 2009 during the planning of the centenary year 
programme. 

The event finished with a drinks reception for all those present, and then some 40 
members stayed for a celebratory Centenary dinner, with the evening finishing at 
about 9.30 pm. 

In writing this summary, I am conscious that no one has really said where they 
think the Institution itself might be in 100 years time.  Will it still be in existence as a 
stand alone professional engineering institution or will it have merged with another 
body; will it still have the same name; will it have closed down completely; will people 
still want to meet face-to-face and discuss matters of mutual interest about ways of 
controlling railways; will technical papers still be written on paper or will some 
thought of thought transference capability or chip implant supersede the need?  
These are fascinating questions.  At the event, I myself offered the thought, not for 
the first time, that if one day due to the advances in bio-engineering techniques, it 
was possible to use a part of a cow’s intestines as a low cost, energy efficient, durable 
logical processing device, it would be signal engineer’s job to look at how that could 
be successfully applied to the control of railways!  

I offer my own view that the Institution in the future will be what the members 
want it to be, just as it was in 1912.  It was founded at a time when signal and telegraph 
engineers both in the UK and elsewhere in the world, felt that the importance of their 
role and contribution to the safe and efficient operation of railways was not 
understood and we are perhaps still, or again, at that same point today.   

I think there will continue to be a need 
to have a professional body that focuses on 
our rather unique role whilst embracing all 
that other technologies and industries can 
offer.  It would not surprise me if there was 
still an Institution of Railway Signal 
Engineers in 2112 and it would be nice to 
think it could possibly have over 20 000 
members, and it may choose to have a 
double centenary celebration in the newly 
re-furbished (for the third time) Grand Hotel 
in Birmingham. 

12. TV interview 

13. Austin Court, Birmingham 

14. Drinks Reception 

15. Evening Dinner 
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INTRODUCTION 
This Paper takes a look at how some of our signalling facilities 
have changed over the lifetime of our railways and during the 
100 years of the IRSE.  It reflects on the four basic elements of: 
the workplace building; the interfaces to the outside world; the 
signalling facilities themselves; and the regime under which 
signalmen work.  The opinions expressed are entirely my own. 

In the 150 years of railway signalling and the 100 years of the 
IRSE there has been continuous evolution in signalling and 
therefore continuous evolution for the signalman.  As time goes 
on the differences in technology across our installations become 
ever more diverse, ranging from mechanical to communications 
based.  So change has always been taking place, just not 
everywhere at once and just not as fast as predicted by each 
generation of signal engineer. 

R.J. Insell’s inaugural Paper to the Institution in 1913 
revealed that “the Signal Engineer is the man upon whom future 
traffic managers of railways will rely for the lay-out and general 
arrangements necessary for the expeditious and safe transport 
of traffic”.  Throughout his Paper he emphasised that the signal 
engineer will need a knowledge of railway working and of the 
block regulations.  This statement remains true to this day but 
not all signal engineers are able to demonstrate such knowledge. 

The signalman, previously known as policeman or bobby is 
now given the name signaller.  There are of course alternative 
titles such as dispatcher, train controller, etc depending on the 
country and railway in question.  As for the signal engineer the 
name has now become the signalling engineer.  It is interesting 
to note, however, that Arthur Hurst used the term “signalling 
engineer” during the discussion following Mr Insell’s 
presentation one hundred years ago! 

THE WORKPLACE 
Since the middle of the twentieth century workplace provision 
has diverged well away from the standard structures once 
provided by the railway companies and their contractors that 
had hitherto characterised each line or region.  Early power 
boxes were substantial, continuing with adequate glazing and 
bringing improved standards in space and welfare conditions for 
the signalman.  The upright panels favoured for large boxes 
controlling whole lines of route not only required larger 
buildings that increased the potential area that could be glazed 
but were found to be incompatible with direct sunlight.  Hence 
only a minimum of windows, at the box corners, became the 
solution.  Later, many schemes subject to restricted budgets saw 
not only minimal track layouts and signalling but minimalist 
structures and, in some cases, the signal box housed in an 
existing building such as a station room. 

Fortunately, these workplaces all now have running water, 
gas or electric heating, kitchen and toilet facilities, although the 
latter is often still outside, and, in many cases double glazing.  
Even towards the end of the twentieth century many boxes were 

without such basic “comforts” but it is pleasing to record that 
this situation has now been largely addressed because most 
signal boxes are continuously manned with staff on duty who 
spend more time at work than anywhere else. 

Examples of every conceivable evolutionary step in the 
workplace provision can be found out on the world’s railways.  
For many signalmen, one hundred or more years on, the hut 
though is still their workplace, especially at many level crossings.  
Elsewhere, the relocatable building has become the modern 
day hut.  Indeed, what is a relocatable building if not a hut or 
shed with a different name?  This is, of course a misnomer 
because these buildings never get relocated.   

Heavy, physical work has been reduced or eliminated by 
harnessing power worked points, colour light signals and barrier 
level crossings, even at many of the mechanical boxes that 
continue in operation.  Many panels and of course VDU based 
workstations now allow the signalman’s role to be undertaken 
from a seated position.  This obviously improves the work 
environment, unless the lack of exercise is regarded as a 
drawback. 

The necessity to elevate and glaze the signalman’s 
workplace was derived from the demands of the role.  This 
inherently relied upon having the ability to view the action of 
signals and points and to watch the passage of trains and 
shunting movements, to check for signs of alarm and to observe 
tail lamps.  In many cases the extensive local action could only 
be realistically operated by signalmen with the ability to see 
everything from their windows.  The eventual spread of colour 
light signalling, track circuit block and remote control 
techniques reduced this necessity. 

By placing the signalman remote from site the likelihood of 
greater misunderstanding between parties has been introduced.  
The signalman can no longer see what is happening on the 
ground but must rely on indications and voice contact.  The 
inability to view the activity on the ground, and hence see when 
trains are at a stand or ready to move, to see issues that may 
cause delay or which may require amendment to the service, 
has hampered certain functionality of the role.  Perhaps the 
answer would be to provide CCTV coverage of key locations – a 
solution already familiar in metro control centres.  Bringing 
together larger areas of control under one, or a few persons 
has, however brought efficiencies of manpower and 
improvements in the general flow of traffic and reduced the 
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instances of lone working.  The signalman’s knowledge of the 
line under their control cannot though be as intimate as it once 
was because it no longer comprises a layout outside the box 
together with the block sections either side but rather many 
miles of railway populated with thousands of features. 

Making an analogy with another transport mode, that of 
airlines, reveals that it might be fine to control upper air space 
from a bunker but airport operations are still best undertaken 
from a control tower overlooking the airfield – not a control 
portakabin or bungalow.  It is in the very name of tower that a 
clue to the function of the building can be derived – a name 
adopted by our American cousins for their signal boxes.  The 
signal box operating floor should not be at axle box height but 
should have a commanding view of the station or junction for 
which it is responsible. 

There is debate from time to time over the wisdom of large 
centres from the point of view of security.  Vulnerability to 
malicious or unintended action such as building damage or 
utility failure is probably no worse than for smaller control 
centres but the consequence is far greater.  We should be wise 
enough from lessons of history to know that if it can happen 
then it will. 

Ever more computer hardware has found its way onto the 
operating floor of the signal box.  This is not just restricted to 
the interface itself but to the processing and power supply 
because much of the equipment we employ has limitation 
(defined or often perceived) on its proximity to its power source 
and the length of cabling it can satisfactorily support.  So, in 
particular modern Train Describer hardware, panel multiplexers, 
modems, hot axle box terminals and switch mode supplies take 
up space and generate both heat and noise within the operating 
room environment rather than in the equipment room. 

INTERFACES TO THE WORLD 
Advances in train building and vehicle technology have changed 
the content of the work of signalmen.  The type of traffic and 
how it operates has changed too.  Freight trains are fully braked 
with electric rather than oil tail lamps, they travel faster, are 
greater in length and have less emergency issues.  Movements 
are largely point to point - steelworks to steelworks or 
distributor, mine or port to power station, quarry to distribution 
point, port to inland terminal or from one terminal to another.  
Shunting, splitting, attaching or changing locomotives en route 

are virtually things of the past.  Continuous brakes, powerful 
traction, roller bearings and increased axle weights are the 
order of the day.  Gone are the brake van or caboose, catch 
points on inclines and the need to pin down brakes but some 
steep gradients still see the necessity for banking.  Parcel, paper 
and postal trains are a rarity.  Those that still operate are fixed in 
formation.  On the passenger side speed has increased too with 
largely a multiple unit railway, even locomotive hauled trains 
tend to be in push-pull, fixed formation.  Again tail lamps are 
electric and are usually in-built to the stock.  The “Southern 
Tramway” model has enveloped national networks. 

So, for the signalman, the operation is simpler, a conveyor 
belt type railway of continuous movement and, in the dense 
suburban and metro environments nothing more than a horizontal 
escalator.  Dark territory aside, a huge percentage of the world’s 
railways are now fitted with “continuous” train detection and even 
many unequipped lines have radio coverage and other safety 
features overlaid onto the basic safeworking arrangements. 

The signal engineer is often criticised as slow to adopt new 
technology but, as we all know, the responsibility that we have 
for the safe systems we deploy leads us towards caution and 
care.  There have been many significant advances; the track 
circuit, the point motor, block controls, the colour light signal, 
cab signalling, automatic level crossings, in fact too numerous a 
range to mention them all here.  So as a profession we have 
actually been very busy, achieving ever higher levels of safety 
with each generation of equipment. 
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However, there are times when we push technology that is 
not always the best solution for the need.  For example, the use 
of the VDU with maps as a fringe describer heralded an 
improvement over previous designs of fringe unit, however their 
subsequent substitution for in-line displays in control panels was 
a poor application.  They were convenient for the signal engineer 
but not fit for the task, making panels harder to operate for the 
signalman and hence contributing to error, delay and reduction 
in train service delivery. 

The VDU has become the defacto man-machine interface in 
today’s world.  Fitting large station and junction layouts onto 
monitors leads to cramming, distortion and necessity for multiple 
screens that interrupt the continuity of the railway under control.  
Technology is beginning to catch up in that ever larger flat 
screens can be produced and so it is to be hoped that in due 
course the impediment of size will be eliminated. 

The VDU has, in conjunction with modern electronic 
interlocking however, allowed the reintroduction of a feature that 
had previously been abandoned for simplicity and cost saving.  
This is the practice of indicating to the signalman the actual 
signal aspect displayed to the driver.  Whilst found on early 
colour light schemes, this practice had been dropped in favour of 
providing only “on” and “off” indications which meant the 
signalman had to deduce what proceed aspect was actually 
being displayed and which prevented the immediate visualisation 
of an aspect sequence or the realisation of a failure.  Similarly, 
the ability to now control to danger all automatic signals 
provides the signalman with greater control over the safety of 
the railway. 

It has been fashionable to create modern control centres as 
large, statement making edifices.  Many modern control centres 
which harness VDUs to depict the railway comprise multiple 
workstations akin to the interior of a modern office or call centre.  
These individual workstations replicate a group of separate signal 
boxes, merely being placed into the same room but not actually 
being brought together, particularly where a combined 
continuous overview is not provided.  The area between the 
desks replicates the gap in continuity and distance that would 
have occurred if separate boxes had been retained.  This is 
because in many instances we have misunderstood the difference 
between control with a small c and Control with a large C.  The 
small c undertakes the tactical activities of route setting and 
dealing with immediate activity whilst the large C plans the 
strategic activities of regulation to deal with the impact of the 
current and future situation across a wide area. 

So, having co-located the small c activity, the big C function 
remains elsewhere, still detached and so the traffic management 
benefits remain unrealised.  There are a number of other big C 
issues which impact on operations such as locomotive, stock and 
crew diagrams and possession and work planning but these 
remain separate.  In the case of those railways where the train 
operator and infrastructure operator are different entities then an 
additional separation is introduced that increases the amount of 
communication required and impacts detrimentally on decision 
making. 

An alternative model would be to have the small c activity 
handled by a signal box tower at each strategic location such as 
large stations to gain the benefit of local placement, local 

knowledge, local ownership and a high degree of diversity with 
the added ability to comprehensively view activity throughout 
the complete route or over a wide area together with 
information and plan sharing linked to the large C strategic 
Control which oversees the entire route or area.  This model 
would harness technology to deliver the best collaboration 
between both levels and include the passenger information 
system, along with announcements driven and managed from 
the signal box to provide accurate and timely information 
because the signal box is the best source for this, especially 
when changes are made.  The S&T maintainers and operations 
rapid response personnel would be co-located to again ensure 
local knowledge and promote cross-discipline team ethic. 

Where automation of route setting is a feature this has led to 
operator disconnect with the current position at any one time 
making it harder to step in and assimilate what has been 
happening and so react with the best solution in a timely 
manner.  A degree of continual operator involvement with 
excellent decision support is a preferable solution.  To perform 
any job properly the person requires to be furnished with the 
right tools.  In the future control rooms need to become more fit 
for purpose, they should harness available techniques to improve 
the ease of route setting, minimise delays and provide support 
at times of failure and disruption.  Indications should be 
provided with sufficient granularity to make the operation 
straightforward.  There should be the ability to append 
information to objects and trains (some systems already have 
tool tip capability) and to make use of operating system 
capabilities such as drop down menus.  Perhaps the use of voice 
recognition to enact commands is a technique that could be 
explored.  The functionality to access rule book prompts and on-
screen forms to assist the signalman in carrying out the correct 
actions would also be helpful.  On the subject of rule books and 
associated forms, these have expanded to the point where 
duplication, volume and inconsistency make them a liability.  
Above all, every interface, whether it be to signalling, telephones 
or radio should be simple to operate, quick in action and helpful 
at all times.  The automation should be invested in making the 
operator superb not in abolishing the operator. 

Nowadays all alarms and annunciators sound the same.  This 
hinders the ability of the signalman to respond correctly, often 
requiring a search to locate the associated event.  Why, with the 
capability of electronics is this so?  In earlier times mechanical 
bells and buzzers could each have a unique sound – a diversity 
we have chosen to lose when generating audible alerts from a 
speaker or electronic sounder.  Why not harness alerts that 
employ speech as the medium, thereby enabling each to be 
specific and accurate in its message such as “train x approaching 
red signal”? 

Standards are a key issue as these prevent innovation and 
development and not just of control centres of course.  That is 
why greater progress is often made on metros and private 
railroads and on those railways in America, Australasia and the 
Far East where suppliers are allowed to offer their own solutions 
rather than being limited to comply with yesterday’s standard. 

The most easily interpretive means of managing the railway 
operation is through the use of the train graph.  Those railways 
that use these in a dynamic, real-time manner deliver a more 
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optimised service.  Those railways that do not miss out on 
harnessing a simple yet highly effective tool that would make 
their output smarter.  Train graphs can now be managed by 
computer and presented to the operator on VDU screens to 
record real time movement against the timetable plan whilst, at 
the same time, projecting forward the impact of the current 
situation on the future service.  The projection can then be 
modified manually by the operator to reflect recovery scenario in 
order to test the impact of possible decisions with the best 
resultant solution then being implemented, either manually or 
adopted automatically by the Automatic Route Setting system. 

The next development step must be to ensure that such 
future plan is translated into driving technique for each of the 
trains concerned because, apart from advances in Automatic 
Train Operation on some metro lines, even the multiple aspect 
signalling we provide is still binary, it only transmits stop or go.  
Various train fitted driver advisory systems now exist but these 
are not linked to the control centre.  Each train needs to know 
how to be driven at a given moment to slot into the current 
pattern of movements and to economise on energy consumption 
whilst improving, in the case of passenger trains, the journey 
experience.  For the signalman, a more relaxed and rewarding 
job will be the result. 

Today’s more widespread use of radio communication 
between the control centre and trains is to be applauded.  A 
long time companion to Centralised Traffic Control signalling 
radio communication between control centre and train is now 
becoming universal.  But still we find many railways treating it 
more like a substitute for the telephone than as a radio, insisting 
on restrictions in its use, making it over complicated and 
therefore less embraceable.  Indeed, European standards have 
reinforced this approach. 

THE SIGNALLING 
Colour light signalling and power operation converted what was 
a manual and physically demanding role for the signalman into 
one that is now workstation based.  Paraffin signal lamps may be 
a thing of the past but a fault team must be called to replace a 
lamp or semaphore signal battery, the signalman or lampman no 
longer being able to rectify the fault.  Similarly, a friendly word 
with the signal maintainer to alert them to an impending issue or 
to the permanent way supervisor to grease some points is 
superseded by the requirement to lodge a request with a 
centralised fault control and receive a fault number against which 
remedial action is then recorded.  This is one example of where 
accurate statistics are derived, indeed increased, but at the 
expense of running an efficient railway. 

The addition of electrical safeguards onto mechanical and 
block signalling have done much to reduce accidents and 
provide a safety net to protect signalmen from their own errors.  
This high standard of protection is to be applauded. 

Many advances however bring with them complementary 
drawbacks.  Take interlockings; there is nothing faster in 
operation than the relay version.  Solid state and computer 
based interlockings are slow in comparison, a factor many 
signalmen notice when an interlocking is “upgraded”.  Unlike the 
relay interlocking, which operates as a parallel processor, the 
electronic version executes a programme sequentially, a slave to 

its clock speed and operating cycle.  The time taken to set a 
route and display a proceed aspect can, at times, be important 
in avoiding delay.  If an electronic control and display system is 
then dubbed on top as the operator interface then further delay 
is added.  Whilst small in individuality the overall result, at busy 
locations, does impart a noticeable degree of slowness.  This is 
of particular concern on metros where seconds really do count. 

The route setting techniques that are available today make 
routine signalling easy, the signalman does not have to learn the 
interlocking to the same level of detail as he once would.  There 
is no equivalent to the pull plate so when degraded working is 
required this reduced knowledge becomes a risk – hence the 
provision of route cards as a mitigation.  It has long been the 
case that the greater the reliance placed upon safety equipment, 
the lower the vigilance of the signalman.  Imagine the 
knowledge required to master the intricacies of lever frames with 
a hundred or more levers.  Also when operating mechanical 
equipment the signalman becomes aware of changes in the feel 
of the equipment and is able to notice deterioration before 
impending failure occurs. 

In his Paper of 1913, Insell explored at length good practice 
in the design of station and junction layouts and the positioning 
of signals, issues of no less importance today and which continue 
to exercise the ingenuity of the signal engineer. 

It is sad to reflect therefore that signalling schemes do not 
always appear to be designed with operations in mind.  Greater 
definition of train positioning is a feature that our modern 
signalling is capable of supporting but which the signal engineer 
often fails to provide in sufficient detail.  Track circuits are often 
multi-sectioned, due either to length or to the need to define 
train arrival at a specific point, but then combined as a single 
indication to the signal box panel or screen.  Often, through 
pointwork, the limits of train detection are not conducive to 
establishing following moves as demonstrated by the simple 
example in figure 1. 

In an effort to minimise the number of point ends and to 
standardise on simple turnouts in positions suitable to the civil 
engineer track layouts have been simplified such that not only is 
the theoretical timetable constrained by them and hence 
capacity limited but they are inadequate to support the actual 
running of trains that are subject to the reality of perturbation.  
Figure 2 (overleaf) provides a simple comparison. 

Again, safety concerns have reduced the flexibility of the 
railway considerably.  Take permissive working, a once common 
feature that fell out of favour.  Yet, at many locations such 
working would relieve constraints on capacity and reduce delays 
that otherwise will require significant investment in additional 
lines and platforms to resolve.  Surely, with our ability to provide 
speed control through Automatic Train Protection, Train 
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Protection & Warning System or whatever, the opportunity exists 
to manage permissive working such that it can help to improve 
efficiency of the railway. 

Colour light signals are, in the normal course of events, laid 
out in a manner that recognises the braking requirements 
between successive signals.  Hence in junction, yard and complex 
station areas, the distance between running signals is a function 
of through running and can take little account of the 
requirements for movements in and around the local layout itself.  
This spacing often has a detrimental effect on platform re-
occupation time for stopping trains and on shunt moves that 
then have to travel greater distances than might otherwise be 
necessary.  Figures 3a and 3b show the difference between what 
is possible with colour light signalling compared with semaphore. 

As signal engineers we are very good at fail safety.  
Equipment failure always produces the result of stopping traffic.  

So to include the ability to override a track circuit failure as the 
means to be able to release route locking or the dead locking of 
points is a great boon.  Similarly the ability to exhibit a degraded 
proceed aspect such as one proving the route is secure and 
which allows the driver to proceed on sight goes a long way 
towards circumventing failure whilst retaining a degree of 
security.  Instances of failure, however, need to be reduced by 
attention to reliability and resilience. 

Points are one of the Achilles 
heels of the infrastructure, parti-
cularly the operating mechanism 
which is the responsibility of the 
signal engineer.  If the machine 
fails to do its job the railway is 
stopped.  The elements of the 
machine, including its drive and 
detection are all single in nature 
and hence capable of causing 
complete failure of the mechanism.  There is no diversity but 
there could be.  Concepts for duplication and diversity exist.  
There are designs that would enable two or more machines to 
operate in tandem and so reduce the incidence of failure.  
Attention should be directed towards developing these in the 
future.  A welcome focus in recent years has been on new, more 
efficient and reliable point heaters to combat frost and ice and in 
fitting these to a greater number of point ends. 

Why is that some railways are enlightened enough to train 
their drivers to work points manually when they have failed whilst 
others avoid such sensible skilling?  There is nothing more 
frustrating than having a train standing for an inordinate amount 
of time due to loss of point detection waiting for the attendance 
of a fault team or rapid response person.  There are versions of 
point machine that come with throw-over levers rather than hand 
cranks and on some railways the train crew are trained and 
authorised under direction to operate these. 

Why wait on any railway when there is a qualified driver – a 
railwayman, right there at the scene doing nothing other than 
waiting?  He is perfectly capable of being made competent to 
manually operate a set of points.  Of course there are issues to 
be thrown up against the idea – suitable footwear, high visibility 
clothing, cessation of other traffic that could endanger, training, 
job demarcation, but these are all surmountable if the will is there. 

Similarly there are two fundamentally different types of point 
operating mechanism; those which can be trailed through in an 
emergency or during mishap and which remain undamaged and 
those which cannot.  When the consequence of mishap is measured 
as a result of using the latter style, it seems incredulous that such 
mechanisms are allowed to remain in widespread use. 

The geographical position of points in relation to the position 
of signals is one of the issues that impacts on the complexity of 
interlocking.  It can also impact on the efficient operation of the 
railway.  Here again, a comparison between mechanical and power 
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signalling highlights how modern methods can reduce efficiency.  
Take those instances where points are located within the overlap 
of a signal as shown in Figure 4.  They require to be set, locked 
and detected to allow a proceed aspect to be displayed on the 
signal approaching the one that actually reads over the points.   

They may be allowed to swing with the approach signal at 
proceed by providing a timing bridge.  Thus a failure to achieve 
detection will hold two consecutive signals at danger and, if this 
occurs when the points are being swung, will revert the approach 
signal to danger, possibly in front of a train.  This is due to the 
fact that the only means of feedback to determine what the 
points are doing is via the electrical detection.  In the 
comparable mechanical situation, the points would need to be 
set and, if facing, locked but detection for the first signal is not a 
requirement. 

Providing separate numbering and hence controls for double 
ended points is a good idea especially from the result of 
detection loss on the end not in the route, as the route will 
remain set and the signal clear.  This feature also allows 
maintenance to take place on one end whilst a route can still be 
set through the other (when normal).  The only drawback is to 
make sure that both ends are operated when in degraded 
working as there is of course no co-operative action. 

One of the other important features of a signalman’s role is to 
protect staff and worksites from encroachment by trains.  Good 
practice is to have standard blocking places and the means on 
the ground of effecting protection through restriction of the 
signalling.  Some railways still rely on the rule book and paper 
processes, the “protection” being a reminder appliance applied 
in the signal box.  Whether vital (applied in the interlocking) or 

non-vital this is wholly 
unsatisfactory.  A reminder 
appliance is only what is says.  It 
is not a fool proof safety measure 
under the control of those who 
wish to be protected. 
With the move towards cab 
based signalling we have the 
opportunity to address many of 
these issues through interlocking 
functionality, two-way 
communication with the train and 
appropriate interfaces for the 
signalman and staff on the track. 

THE REGIME 
Standards have already been mentioned as a progress restrictor 
but they also drive a one size fits all culture which does not serve 
the railway well.  The regime is responsible for its Standards.  For 
instance, the application of, what may be called, power box 
controls to mechanical signal boxes is inappropriate. 

Take the example of approach locking.  This is a feature 
conceived to enforce route holding where the signalman can no 
longer judge train position and speed from his window.  It has 
been applied to lever operated motor worked points remote 
from the box with good effect for some time.  However, it has 
also been applied in a blanket fashion regardless of individual 
situation.  Whilst an admirable safeguard, such application to 

places where a visually derived decision can be made results in 
completely unnecessary delay to traffic as it does not have the 
ability to take account of trains already at a stand or those that 
have come to rest before the timing period has fully elapsed.  
Thus, for example, a train can be at a stand in a station platform 
with its doors open, with people leaving and boarding and yet 
the approach locking timer continues to run, preventing the 
establishment of an alternative move that could take place 
during the station dwell time. 

Even in the classic remotely controlled situation, timers have 
to be set for the worst case situation and hence can take no 
account of the reality out on the ground and so cause inherent 
delay.  This is an opportunity which needs to be addressed 
within ETCS and other Transmission Based Systems because the 
train can be given the ability to inform the interlocking that it is 
at a stand and so relinquish its movement authority. 

Then there are all the places where residual locking has been 
left in, restricting and slowing down the operation and thereby 
causing delay.  This includes, for example, levers worked to 
maintain locking or that apply onerous mechanical locking for 
route holding even though track circuit locking has been dubbed 
on top.  The Regime has allowed the signal engineer to provide 
a sub-optimal solution - the easier, cheaper way out with a 
detrimental result to everyday working.  A proper process should 
not involve obsolete or unnecessary actions.  These are wasteful 
and, if they existed in a manufacturing operation would have 
been eliminated. 

Cost is a feature that will always drive the value of 
engineering but we often do not recognise the associated cost 
saving to be derived in service from providing flexibility and 
diversity in the layouts and their respective signalling that we 
design.  Our forebears were better at recognising this. 

Sometimes we resignal with the provision for bi-directional 
running and sometimes we don’t.  On multiple tracked lines a bi-
directional facility of some sort should be the norm.  Where it 
has been provided some railways don’t use it as a matter of 
routine because artificial restrictions are placed on its use by the 
regime.  When there is a problem on one line or work taking 
place that only affects one line the ability to run trains over an 
adjacent line should be normal procedure. 

Worse still are those resignalled places where availability of 
route flexibility is inhibited such that overtaking and situations of 
train failure cannot be dealt with using signalled moves because 
the regime does not recognise its responsibility to delivery outside 
of the theoretical timetable.  Figure 5 shows such a situation. 

The regime should offer encouragement to involve the end 
users in order to stimulate ownership of the infrastructure and 
commitment to its success.  Who better than those who live with 
the daily operation to take greater control of its specification, 
health and improvement? 
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INTRODUCTION 
This paper examines how railway maintenance and in particular 
signalling maintenance has changed over the past century and 
where it is currently heading.  The story is both one of evolving 
technology, social history, demand of railway system and 
changing attitudes to what is acceptable from a safety and 
performance perspective for the travelling public, the railway 
servants and society as a whole. 

HISTORICAL PERSPECTIVE 
A time travelling railwayman from the Edwardian era at the eve of 
the First World War to today would recognise the majority of the 
major railway stations, the track, track circuits, colour light signals, 
point machines and an electrified railway.  They would be 
astounded by changes to the size and age of the populations, the 
speed and technology of society. 

The railway companies were private companies formed to 
make a return for their investors in a world without a legal duty of 
care, without sick pay, with minimal leave and notoriously long 
hours in unforgiving conditions and without many of the basics to 
be able to work safely we take for granted.  Life expectancy 
overall in 1913 was just 50 for men and 53 for women. 

SAFETY 
Safety can be considered from two perspectives: personal safety 
of employees working on the railway and the system safety 
offered to passengers and other users of the railway by the 
inherent integrity of the assets, the state of construction and 
maintenance of the assets and the way they are operated by both 
the workforce and the users. 

It is impossible to understand accident rates 100 years ago and 
even fatalities are not easily tracked.  At nationalisation of the 
railways there were over 650 000 employees and over 200 were 
killed each year by accidents at work.  At the same time rail 
accidents of all forms led to around 100 passenger deaths per 
annum. 

The history of health and safety at work prior to 1974 was built 
around meeting prescriptive requirements set by legislation in 
given circumstances, principally a series of Factories Acts from 
1833 onwards.  These did not cover the majority of railway activity 
and even the extension of legislation to railway premises by the 
Offices, Shops and Railway Premises Act 1963 only provided for 
facilities in specific accommodation.  It was the introduction of the 
Health and Safety at Work Etc. Act 1974 that changed the 
landscape of health and safety provisions by creating general duties 
of care of employers and landlords to employees, customers, 
visitors and others.  This trend has continued with all subsequent 
acts and regulations following the same principles. 

For railway staff in general and signal and telecommunications 
staff specifically until very recently, the employer’s response was 
little more than exhortation to be aware of and recognise risks 
and lookout for each other.  On the infrastructure the role of the 
Lookoutman was defined and accountability for groups of staff on 
the railway through the man in charge but the safe system of work 
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The regime under which signalmen are employed plays a 
large part in the success or otherwise of how good a train service 
is delivered.  In most countries staff are no longer considered as 
company servants.  They often now enjoy salaried status, 
together with a nominally shorter working week allowing for an 
improved work/life balance.  Their training, ongoing assessment 
and management, their remuneration, rosters and levels of 
overtime are all part of the story as is their welfare and 
incentivisation.  All of these have changed – some for the better, 
some not.  Software based methods play an increasing role in 
continuous assessment through the use of rule book based 
question modules and scenario simulation. 

Like many professions today, signalmen are judged on how 
they deal with safety incidents and how they perform within the 
boundaries of the train service measurement system that the 
regime has in place.  It is perhaps in the latter that greatest 
behavioural influence on signalmen now exists.  And, as we all 
know, the way the measurement works will drive the behaviour 
of those being measured.  The effect of this can actually create 
delay and so drive a bleaker result than if the policy was to 
optimise the service in real time.  The process may meet the 
recording target but completely misses the point of minimising 
delay. 

As for rules, they should be simple, consistent and stable.  
Large volumes of rule book containing dispersed content with 
duplication and inconsistency are difficult to navigate and hard 
to remember and thus a liability to competence.  

Since the 1930s the signal engineer, on behalf of the railway 
owner, has been the agent of elimination.  The number of signal 
boxes and hence signalmen had peaked in mechanical days but 
the track circuit, electricity and pneumatics allowed the reach of 
the signalman to be extended and hence numbers reduced.  This 
direction has continued ever since and soon the signalman will 
be eliminated entirely, a situation already prevalent on many 
lines.  One thing is certain today – every railway would like no 
signalmen. 

Of course, all railway employees are valued – that’s what 
corporate statements say.  But if the corporate entity has a goal 
to abolish the signalman then that value is often only measured 
as the cost, and not the contribution.  This is a delicate area and 
one which railways would do well to examine so as to put in 
place management regimes and development programmes that 
ensure signalmen are supported, appreciated and nurtured 
whilst they still exist in order to recognise their true value and, as 
a consequence, achieve improved delivery of the train service. 

CONCLUSION 
Signalling has come a long way during the life of this Institution 
and the lot of the signalman is much improved, in terms of how 
the job is performed, in the level of protection against error that 
today’s systems provide and in the physical workplace 
environment provided.  There is however much in the detail that 
needs more careful consideration by the S&T engineer in order 
to support the signalman and the movement of traffic in general.  
The words of R.J. Insell are no less relevant today than they were 
100 years ago.  We have advanced the science of signalling, 
making significant strides but still need to remain focussed on its 
fitness for purpose, particularly in its detail. 
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general and in common with much economic and industrial 
development in Victorian Britain parliament took a laissez-faire 
approach initially with no regulation.  The first steps towards 
regulation started with the first of a series of Regulation of the 
Railways Acts in 1840.  It was the 1840 Act which established 
independent inspection and the creation of the Railways 
Inspectorate1 (RI) under the Board of Trade.  The RI had two 
duties: to approve new or modified railway works and to 
investigate accidents.  The history of accident investigation is 
well documented in publications such as Red for Danger2 and 
the implemented controls often refer back to the accident which 
occasioned them such as Welwyn Release3. 

The most significant legislation on railway system safety was 
the Regulation of the Railways Act 1889.  Known as lock, block 
and brake it permitted the Board of trade to require on new 
passenger railways interlocking between points and signals, the 
provision of block signalling and the provision of continuous 
automatic / self acting braking systems on passenger trains. 

The single most influential accident on signal and 
telecommunications works and maintenance activities was the 
Clapham Junction railway accident which occurred on 8 
December 1988 on the approach to Clapham Junction from 
Earlsfield.  Three trains were involved in the accident.  35 
people were killed and over 500 people were injured.  The 
investigation into this accident was a public inquiry held by 
Anthony Hidden QC.  It was the first judicial review of a British 
railway accident since the Tay Bridge disaster which occurred in 
1879.  The Hidden Inquiry reported in September 1989.  There 
were 93 recommendations, 17 relating to the immediate causes, 
18 relating to underlying causes, 18 relating to BR’s safety 
culture, 7 relating to mitigating the effect of future accidents, 20 
relating to the emergency services response, 21 relating to BR’s 
response and two consequent recommendations. 

The following are worth noting as they underpin the current 
management systems: 

 Design Office procedures for the production, issue and 
amendment of documents 

 One individual is always identified as the person in overall 
charge of testing 

 A testing plan is drawn up for every commissioning 
 The Testing & Commissioning Engineer must be 

independent of the line of command between the Area 
Signalling Engineer and new works staff 

 There are effective systems in place for distributing 
Departmental Instructions 

 All staff understand and regularly re-read the 
Departmental Instructions relevant to their posts ..… staff 
involved in an annual appraisal shall sign a statement to 
the effect that such Instructions have been recently read 
and understood 

 Technical training as necessary to ensure that efficient 
and safe practices are carried out by all technical staff 

 Overtime is monitored so that no individual is working 
excessive levels of overtime 

 Monitor and forecast wastage and recruitment of skilled 
S&T staff and take urgent steps to ensure that sufficient 
numbers of skilled staff are retained and recruited to 
match work requirements safely 

 Provide all grades with job descriptions for their particular 
post so staff know what is expected of them 

 An effective system in place on a continuous basis to 
identify which employees would benefit from additional 
training 

employed and the setting of warning arrangements by 
Lookoutmen was entirely down to the experience and judgement 
of the staff concerned.  Ceasing the movement of trains only to 
protect the workforce was not generally considered; work was 
only done in possessions where it was the work itself or the 
disarrangement of the infrastructure which posed a risk to the 
safe operation of train services. 

For other than the Lookoutman (who had flags, detonators, 
an armlet and a means of warning) there was no specified 
clothing or equipment for being on the track until the introduction 
of the HV vest known as the mini vest or yellow vest in the early 
1970s.  In the 1980s reflective stripes were added and more 
recently the extent of clothing has expanded until staff are only 
on the infrastructure in orange from top to toe wearing a safety 
helmet, boots with ankle protection, eye protection and wearing 
suitable gloves for the task they are undertaking. 

For other health and safety risks reference to the 1952 
Instructions to Staff Engaged on Maintenance of Signalling 
Apparatus is instructive.  The following items were drawn to 
staff’s attention: working on signal posts or telegraph poles and 
the risks from decay in the structures and of disturbed ground 
where such items were not stayed; the examination, use and 
care of safety belts and climbing irons for working on overhead 
poles; the use of ropes, chains and power tools; working on 
connected apparatus and the risks from switch rail movement 
and movement of mechanical elements of the signalling system; 
the risks to those below from the tools and materials from men 
working overhead and finally the safety of the line risks from 
excavations and the risks of incorrect information to the driver 
from work on signals. 

Whilst permanent-way maintenance colleagues have 
benefited from the introduction of powered plant; road rail 
vehicles (RRVs) and on track machines (OTMs) signal and 
telecoms maintenance staff have seen little mechanisation to 
reduce manual labour.  Proper consideration of the system and 
the activities required to maintain it ought to see specific 
carrying jigs / packaging for bulky items, included lifting points, 
weights and slinging for heavier items and a designed 
infrastructure with safe access to work locations. 

The continuing ratchet effect on safe provisions for staff 
continues to operate with the shift of accountability on to the 
Employer to identify and control the risks systemising the 
protection and controlling action, setting and monitoring 
competence requirements and wrapping these in an assurance 
framework.  Despite all of these activities there remains a 
continuum of minor accidents dominated by slips, trips and falls 
and manual handling and persistent near misses and accidents 
where the rules have not been followed.  Further improvement 
of safety will be dependent upon understanding behaviours that 
drives individuals to act as they do and selecting out those 
individuals who take risks or are inclined to disregard rules and 
instructions. 

Any study of system safety and particularly railway system 
safety shows a history of reaction to accidents and incidents 
with additional control measures or mitigations added to the 
system to shore up the failings which were identified as leading 
to the accident or incident in question.  From the outset railway 
system safety was unregulated however parliament quickly 
became involved as railway construction took off in the 1830s 
following the opening of the Liverpool and Manchester Railway.  
The first passenger fatality occurred on the opening day, 15 
September 1830, when former President of the Board of Trade 
William Huskisson MP was killed by Stephenson’s Rocket.  In 
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 A system of reporting and reviewing all Wrong Side 
Failures and shall ensure that they are classified according 
to the potential for danger, and that they are monitored 
up to and including Board level 

A number of other recommendations relate to railway system 
safety: 

 Implement as a priority its programme to install a system 
of radio communication between driver and signalman on 
all traction units 

 Install voice recorders for the purpose of providing a 
record of all radio messages relayed 

 Automatic Train Protection shall be fully implemented 
within 5 years 

 A thorough study of appraisal procedure for safety 
elements of investment proposals 

 Drivers reporting signalling irregularities are given 
appropriate feedback on the outcome 

 Structural changes necessary to strengthen all relevant 
rolling stock with a subsequent life of eight years or more 

Since the Clapham Accident and the implementation of the 
recommendations has delivered the three key sets of documen-
tation and associated competencies - the Signal Works Testing 
Handbook (SWTH), Signal Maintenance Testing Handbook (SMTH) 
and Signal Maintenance Specifications (SMSs).  These have been 
underpinned by controlled documentation / signalling records, 
training, assessment, briefing, IRSE licensing to certificate and 
assure competence, surveillance, control of working hours and a 
Wrong Side Failure management system (Signalling Incidents 
System – SINCS) based on hazard with standardised coding and 
escalation according to risk. 

TECHNOLOGY 
There are two opposing themes which have dominated signal 
and telecommunications technology over the past 100 years 
which change the requirements of the system and hence of the 
workforce which installs and maintains it.  First there is a theme 
of increasing complexity requiring higher degrees of skill and 
more dependence on elements which are not immediately 
obvious and second there is the consequential theme of 
increased dependence on original equipment manufacturers 
and integrators of technology which has a shorter lifespan, 
quicker obsolescence and dependence on more complex 
instrumentation to be able to maintain it. 

Interlocking generations may be summarised as: 

 mechanical (with electric telegraph); 
 electro-mechanical supporting electric signals and point 

machines; 

 all electric / relay based; 
 electronic / computer based conventional; 

 electronic / computer and radio based. 
Field equipment has gone from simple mechanical to electrical 
to electronic to computer or processor based devices and 
control and indication systems have gone from lever frames with 
diagrams and individual indications to illuminated diagrams to 
panel operations without and later with control and indications 
electronic processing to VDU based systems supported by 
automatic route setting computer systems. 

Remote control arrangements have permitted the continuing 
expansion of signaller’s control areas but in doing so made the 
technician and the signaller more remote.  Communications 
between the two have needed to become more formalised and 
rigorous both for safety and efficiency reasons. 

No developments have completely superseded the previous 
systems and technology, although the pole routes remaining in 
use are now limited to the north east of Scotland.  As each layer 
of complexity has been added so has the proficiency and skill 
requirements of the maintenance technician.  One consequence 
which was not immediately apparent as technology increased 
was the loss of analogue / condition based information to the 
operator giving an indication of an incipient failure.  A signaller 
can appreciate much more readily the increase in effort to pull a 
lever than he may notice an increase in the time it takes a motor 
to move a set of switches let alone be able to identify an increase 
in current consumption by the points operating equipment.  The 
means of providing separate systems to enable technicians or 
operating staff to identify changes in characteristic is known as 
Remote Condition Monitoring (RCM).  Along with the formal 
application of Reliability Centred Maintenance4 (also RCM) it 
offers the potential for significant improvements in reliability and 
efficiencies in delivering signal and telecoms maintenance. 

RELIABILITY 
The reliability of a system is a measure of its ability to deliver its 
outputs which is in effect usually measured as its unreliability or 
failure rate.  Availability is a measure of the duration of time 
during which a system delivers its outputs against the total 
scheduled time for it so to do.  Reliability is not the same thing as 
train performance which is a measure of the output of the railway 
system to deliver the scheduled train service.  Self evidently a 
system which does not fail and is always available cannot lead in 
itself to any loss of train performance however the reverse does 
not necessarily follow in that the interaction of the signalling 
system and the operation of trains may mean that failures have 
little or no impact on the delivery of the train service.  This may 
be because the failure is identified and repaired before the asset 
is required for the operation of a service.  It may be because 
there are alternative facilities available in the infrastructure 
configuration or that there were no trains affected by the failure 
before the fault is rectified.  Alternatively the signalling system 
itself may be designed with ‘redundancy for availability’ with A 
and B systems or ‘main’ and ‘standby’.  The design philosophy of 
signalling systems to adopt fail safe principles in itself can 
increase the unreliability overall and it must be remembered the 
majority of signalling failures do not in themselves prevent the 
operation of trains they simply displace the control of the risks to 
operational procedures in ‘degraded mode’ working. 

Historically reliability of the signalling system has been 
improved in a generally heuristic manner driven by individual 
assets and problems rather than examining the reliability of the 
system as a whole.  At the asset level manufacturers have 
assessed reliability of individual assets during the design and 
manufacturing process and theoretical outputs through formal 
analyses.  A means commonly used for this is Failure Mode and 
Effect Analysis (FMEA).  What has been overlooked until recently 
has been the in-service performance of equipment to permit 
manufacturers to assess their theoretical analysis and open 
benchmarking and sharing of reliability and failure information to 
support future product development of both new and existing 
products. 

ORGANISING MAINTENANCE 
Given that we have not yet designed out all the unreliability from 
the signalling system the maintenance approach falls into two 
main areas: what may be described as scheduled or planned 
preventative maintenance and fault response.  Commonly known 
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as Faulting and Maintenance (F&M) these are complementary 
organisational requirements.  The drivers for the faulting 
organisation and the maintenance organisation are quite 
different and ironically as the assets and the system overall 
become more reliable the more inefficient the faulting 
organisation appears to be.  The faulting organisation is driven 
by the tolerability to the impact of individual failures.  The 
maintenance organisation is determined by the predictability of 
the maintenance activity and the efficiency of access to the 
assets to be able to conduct the maintenance. 

The minimum organisation is the minimum organisation 
which can acceptably respond to failures plus the minimum 
additional organisation needed to deliver the full scheduled 
maintenance over and above the scheduled maintenance that 
can be delivered by the organisation delivering the failure 
response.  The size and deployment of the ‘rapid response’ 
organisation depends on the three stages of a failure and the 
tolerability/impact on the train service during the failure.  First 
time to respond, the time to cease current activity, collect 
whatever tools equipment and spares might be interpreted as 
needed and get to the site; second the time to access, diagnose, 
make safe or temporarily repair to permit the resumption of train 
running where it is suspended and finally the time to restore 
fully, carry out all repairs and remove any temporary works/
mitigation measures.  If the train service can operate without 
delays after the second stage completing the third stage will be 
driven by the increased risk associated with the temporary 
restoration, logistics considerations associated with the full 
repair.  Taking all these into account and the train service 
requirements of the infrastructure in question a ‘sizing model’ is 
then developed to determine the number of teams, their area of 
coverage and their shift patterns i.e. which have round the clock 
coverage (24/7), which have reduced coverage typically an early 
morning to early afternoon shift and a early afternoon to late 
evening shift (earlies and lates) and which have a single shift (days). 

Once the rapid response organisation requirements have 
been understood the maintenance organisation requirements 
can be determined.  The next section describes the engineering 
of maintenance which determines the workload. 

ENGINEERING MAINTENANCE 
Maintenance itself consists of two basic distinct separate 
elements ‘inspection’ and ‘other physical activities: cleaning, 
lubricating, adjusting/setting, replacing damaged or defective 
components through to the replacement of assemblies, systems 
and entire assets.  Historically there has been little science 
associated with the choices made on maintenance frequencies 
with a mix of manufacturers’ recommendations which had no 
scientific foundation and a heuristic or so called engineering 
judgement basis.  The big change in recent years has been to 
bring science to the determination of inspection and hence 
maintenance frequencies. 

At its most basic maintenance is the activity to keep an asset 
operating (delivering its intended outputs/service) in the 
circumstances it is employed.  However it should also be set in a 
way which minimises the ‘whole life’ cost of the asset - actually 
these are not conflicting objectives.  Obviously assets can fail 
and that probability to fail can have a number of different 
characteristics. 

Failure rates are divided into either age related or not age 
related (and age may be used as a cipher for usage and in 
mechanical circumstances wear).  Figure 1 shows three age 
related characteristics; the bathtub curve has a period of ‘infant 

mortality’ the second graph shows a long period of random 
failure followed by a rapid deterioration which indicated a 
nominal lifetime of the asset and a characteristic of continuous 
increasing age related failure.  All three non-age related failure 
graphs settle to continuous random failures and it is only 
whether the initial phase of use represent infant mortality, 
constant from the outset or some initial ‘honeymoon period’. 

The means of determining the maintenance regime is 
Reliability Centred Maintenance (RCM).  The concepts of RCM 
are simple: 

 assets (which are suitable for an RCM regime) have 
conditions/attributes which deteriorate over time; 

 assets can continue in service during a period of the 
deterioration of the various conditions/attributes; 

 an intervention can restore the operating of the asset and 
reset (or almost reset) the state of the monitored condition/
attribute; 

 an inspection can identify the change in condition whilst the 
asset continues in service; 

 the rate of deterioration is one which is regular enough and 
where there is sufficient time from the inspection to restore 
the asset and between inspections to operate the regime. 

Figure 2 shows a nominal deterioration curve of a characteristic 
for an asset.  The point of intervention when a potential failure is 
identified is called P and the actual failure point is called F.  The 
time between the two is called the P-F interval.  Any observed 
condition better than P at the inspection does not prompt action.  
Therefore the inspection period has to be less than the P-F 
interval less any time it will take to restore the condition.  The 
earlier in the curve P is defined the greater the time available 
and given the range of probabilities on deterioration the more 
reliable the regime.  Also potentially the less the level of action 
to restore particularly if the deterioration increase the further 
away the condition is from its nominal level.  These actions are 
undertaken for a single failure mode.  Failure modes them-selves 
have to be systematically analysed by such as FMEA. 

Figure 1. 
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Sending an individual into the field to make an observation 
or take a measurement as part of inspection in itself does 
nothing to improve the reliability of the asset inspected or 
manage its condition to minimise the whole life cost of owning 
the asset.  It does two things - it allows an intervention to be 
determined and possibly executed concurrently and it provides 
assurance for the continued operation of the asset, for us, to 
run trains safely.  The observations and measurements and 
interventions ought also to inform engineering learning to 
improve the knowledge of the asset, the risk to operation and 
hone the maintenance regime accordingly.  This did not 
happen systematically in Britain and was not identified as a 
failing in the safety management system.  Identifying this failing 
and introducing proper engineering of maintenance is the single 
biggest learning point from the Grayrigg Rail Accident  
(23 February 2007). 

REMOTE CONDITION MONITORING  
Remote Condition Monitoring (RCM) was initially applied into the 
signalling system as status monitoring of relays in relay 
interlockings or in the control circuits of level crossings.  The 
initial benefits were derived from monitoring the inputs and 
outputs to interlockings to investigate transient failures and 
alleged wrong side failures.  These have proven to be invaluable 
in diagnosing changes of aspect which have lead to signals 
passed at danger (SPADs) and investigating incidents where 
allegations are made against the signalling system by drivers, 
signallers or members of the public. 

It is the diagnosis that comes from monitoring analogue 
conditions that leads to the prevention of failures by identifying 
incipient failures as a condition deteriorates but before a 
failure has occurred.  For points operation understanding the 
time of operation and current draw for each set of points helps 
both to improve the basic set up of the points and a departure 
from the established characteristic indicates degradation and a 
future failure.  RCM has been widely deployed to points, track 
circuits, power supplies and points heating equipment.  
Adding Remote Condition Monitoring into the Reliability 
Centred Maintenance regime offers huge opportunities to 
reduce the requirement to send staff into the field to 
undertake pure inspection activities.   This in turn offers the 
ability to pick up degradations much earlier in the 
characteristic and to operate in much shorter P-F curves where 
the limiting factor becomes the ability to mobilise and attend 
to the degraded condition before it becomes a failure. 

The prospects from these regimes excites managers as they 
see the potential for cost savings from doing less work and it 
excites Engineers as they see the focus on risk minimisation 
and the elimination of nugatory or low value work.  Doing 
‘unnecessary’ work to the asset may even do more harm than 
good, for example it has been alleged that there are fewer 
failures during periods when maintenance is suspended for a 
short periods such as during strikes. 

Table 1 shows the deployment in the Great Britain national 
network of Remote Condition Monitoring which will result in 
fitment of remote monitoring to some 29 000 assets.  
Collecting data is not an end in itself and with this system a 
cadre of specialist technical staff are being recruited to operate 
as “flight engineers” using the data to direct staff to prevent 
failures and to learn about the characteristics of the equipment 
and systems.  This will lead to continuous improvement in the 
maintenance and feedback to the design and manufacture to 
improve future products. 

SCHEDULING, ASSURANCE AND 
COMPLIANCE MONITORING 
In Network Rail until 2004 confirmation of delivery of scheduled 
maintenance and compliance on key safety activities was entirely 
dependent on local management systems to plan the work, 
allocate the resources, monitor the delivery and compliance and 
intervene against any departure from plan or compliance.  The 
content of maintenance tasks was as defined in the SMSs and 
associated tests were as defined in the SMTH as introduced 
following the Clapham Rail Accident.  Whatever records were kept 
were kept on paper and confirmation of delivery of maintenance 
was founded on the completion on site of site record cards.  
Assurance was achieved by self monitoring and declaration/
requests for help and site inspections by local and more senior 
Engineers checking on the state of the asset and that the expected 
records had been captured on the associated site record cards.  
There was no systematic review of the trends on compliant reading 
or any statistical process control or assessment of one asset against 
any other, one section against any other or of the maintenance 
delivered by one maintenance team leader against any other. 

It was the investigation into the Hatfield Rail Accident  
(17 October 2000) during the period of contracted maintenance 
which identified the lack of coherent systems to schedule 
inspection and maintenance activities and give assurance that the 
scheduled activities had been completed.  Network Rail selected a 
proprietary system called MIMS5 and now called Ellipse.  It is a 
single national system contains all the Maintenance Scheduled 
Tasks (MSTs) for all assets and any work arising from a suite of 
standard jobs.  These are operated locally but can be overseen at 
every level directly including monitoring by the board.   

For signal technicians the deployment of MIMS saw the field 
deployment of handheld electronic devices with the allocated 
MSTs to each team leader to deliver in a given period.  These have 
allowed the direct confirmation of completed MSTs and the 
addition of work arising to capture all maintenance work delivered.  
Although with the original capability the system has not been used 
to capture physical parameters until 2012.  The first network wide 
application using the Ellipse system is S&C Verification which is 
part of the means to discharge recommendation 2 of the Rail 
Accident Investigation Branch (RAIB) report into the Grayrigg 
Derailment6. 

Phase Asset Type Scope RCM Fitted Target Completion 

Points 
5,462 

Phase 1 

Earth Leakage Detections 
710 

6,172 

Phase 1 Total 
  

6,172 6,172 

Completed 

Track Circuits 8,127 

Phase 2 

Points Heating 2,828 

8,750 

Phase 2  Total 
  

10,955 8,750 

Mar-13 

Points 5,019 481 

Track Circuits 6,582 305 

Earth Leakage Detections 58 0 

Points Heating 189   

Phase 3 

Temperature Monitoring 114 0 

Phase 3 Total 
  

11,962 786 

Nov-13 

 

Table 1. 
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TOOLS AND EQUIPMENT 
As described in relation to the technology as the generations of 
signalling equipment have developed new tools and equipment 
have been developed to support them whilst all the previous 
generations have required retention of pretty much all of the 
previous tools and equipment.  Studded terminals with both 
0BA and 2BA nut washer combinations have proven to be 
remarkably reliable over the past 100 years with their 
associated nut spinners.  The preference for adjustable 
spanners by signal technicians sets them apart archetypically 
from their mechanic fellows who choose fixed spanners and 
closed ring items at that. 

The big changes in test equipment were the move from the 
analogue meter such as the AVO 8 to the digital multimeter 
and the provision of diagnostic aids.  Electronic systems such as 
Solid State Interlocking (SSI) and more recently the High 
Performance Switch Actuation (HPSA) cannot be interrogated 
directly and therefore an interface device is needed.  For HPSA 
a handset may be connected to the electronic control unit 
(ECU); once connected it can be used both to download 
performance data and to undertake testing, diagnosis and reset 
of the equipment.          

Figure 3 shows an HPSA handset and an SSI data link test set. 
An SSI data link test set allows a signal technician to observe 

the messages transmitted on SSI data links and even to inject 
messages to test the response of field equipment. 

One area where standardisation nationally has simplified 
requirements for technicians is the use and designation of keys 
for equipment and accommodation with the complementary 
RKB221 and RKB222 padlocks operating such that the 221 key 
can open both locks whilst the 222 key only works on the 222 
padlock.  This means that 221 padlocks can be deployed across 
all equipment where only technical staff are permitted to access 
and 222 padlocks can be applied to operator accessible 
equipment (e.g. on clamp lock power packs or on level crossing 
Local Control Units (LCUs)).  Similarly with the JW442 
Grandmaster and Sub Master locks and keys on 
accommodation where the Sub Master is issued to the operator 
and the Grandmaster is issued to the technician. 

The biggest technological advance is in the use of field 
devices to support the maintenance activity.  In concert with the 
use of MIMS/Ellipse for work scheduling has been the use of 
handheld devices allocated to workgroups with their allocated 
scheduled tasks loaded which the team can confirm completion 
of the work.  The bulky first generation devices have also been 
used to provide technical instructions and reference material.  
The next step with the next generation of Apple devices 
(iPhones and iPads) is to extend the use to other disciplines and 
to provide the means to capture field data for analysis as well as 
updating the presentation of instructions and information.  A 
first application in the new style is a programme called S&C 
Verification.  This application will baseline the asset register for 
switches and crossings. 

TRAINING AND COMPETENCE 
Competence, the ability to complete a given task to achieve a 
specified outcome reliably and skilfully, the ability to do so 
efficiently or achieve a higher level of outcome than the 
specified minimum are achieved by three complementary 
means.  These are first the gaining of knowledge and 
understanding; second the opportunity to perform in a 
controlled environment or under supervision to gain the 

practical application and finally confirmation by examination of 
the understanding and observation of the activity. 

Although training courses were available for signal technicians 
and attendees were examined and assessed as an integral part of 
attending the course subsequently there was no formal 
reaffirmation of competence.  It was not until after the 
implementation of Clapham recommendations that the rigour of 
the IRSE licensing scheme was introduced for signal and 
telecommunications staff.  The license confirms competence for 
specific activities with specific equipment and has the assurance 

that holders have been through a rigorous process, which 
confirms their knowledge, skill and experience. 

One feature that the Edwardian visitor may recognise is the 
formal apprenticeship throughout Network Rail.  This gives a 
cadre of new entrants each year formal teaching and training in 
practical skills at a dedicated facility in Hampshire and then over 
the following two years learn further skills whilst being part of the 
workforce getting the opportunity to work and make use of their 
skills. 

CONCLUSION 
Whilst there is much that the visitor from 1912 would recognise 
he could not fail to be overwhelmed by the developments which 
have improved safety, the technology of the signalling and tele-
communications systems and the technology available to look 
after it.  He may be surprised at the bureaucracy which envelopes 
every activity but it is to be hoped he would be enthused by the 
science being brought to the provision of maintenance to drive 
improved safety and reliability in the thriving railway of the 21st 
century. 

What will is be like in the 22nd century? 
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 It did not become Her Majesty’s Railway Inspectorate (HMRI) 

until exactly 150 years later in 1990 when it was moved from 
the Department for Trade and Industry to the Health and 
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in 2009 when the role of the organisation was consolidated 
within the ORR structure. 
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Railway Safety (1955). 

 Rear end collision following signalman’s error 15 June 1935. 
 John Moubray - Reliability Centred Maintenance (1991). 
 Minicom Intelligent Mining Solution – a software system 
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IRSE MATTERS 

Following approval by the IRSE Council at its meeting on  
26 March, with due ceremony, the Indonesian Section of the 
Institution was formally inaugurated at the Ritz Carlton Hotel, 

Jakarta, Indonesia on 4 April 2013. 

Ir Bambang Susantono, the Vice-Minister of Transportation 

of the Indonesian Government marked the opening of the 
section by the “striking of the gong” at a day seminar organ-
ised by the section.  The day started with a welcome from  
Mr Abraham Mose, the Chief Executive of PT Len Industri who 

then introduced the Vice-Minister of Transportation  

Ir Susantono gave a positive speech about the develop-

ment of railways in Indonesia, highlighting the need for more 
modern signalling and communications systems and the 
consequent need to develop the skill set of engineers and 
technicians to deal with the emerging technology.   

The day included an address from the IRSE President 
Francis How who expressed great pleasure at being able to 
be present for the inaugural meeting of the section, following 

his first visit to Jakarta in July 2012. 

On the 5 April, by now in Malaysia, the President was 

present at a “Tea-Talk” for existing and prospective members 
living in Malaysia, hosted by Global Rail SDN BHD at the 
Concorde Hotel, Kuala Lumpur. 

A more detailed review of the launch of the Indonesian 
Section and the IRSE meeting in Malaysia will appear in a 
future IRSE NEWS. 

Colin Porter 
 

Launch of IRSE’s Latest Local Section 

Above:   Indonesian Section launch    
Left-right:  Francis How, President;  Colin Porter, Chief Executive;   
Hermanto Dwiatmoko, Director of Railway Safety, Ministry of Transportation;  
Abraham Mose;  Ir Bambang Susantono;   
Adi Sufiadi Yusuf, Chairman IRSE Indonesian Section 
 

Below:  Tea-Talk in Kuala Lumpur 5 April 2013 

 

IRSE Merit Awards 
IRSE Merit Awards, introduced in 2006, are awarded by the Council to a volunteer or staff member anywhere in the world 
to recognise meritorious service to the Institution.  Nominations can be made by any member.  Meritorious service is 
defined as making a substantial contribution to the Institution’s work over a period of time by organising activities, or 
carrying out specific tasks which have furthered the Institution’s aims and objectives.  The award consists of a suitably 
engraved plaque. 

If you think of someone who should be considered for such an award, please contact the Chief Executive at 
hq@irse.org  with details of why they should be considered. 

Colin Porter 
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The 2013 Annual General Meeting of the Australasian 
Section was held in Adelaide as part of the 1st Technical 
Convention Programme of 2013.  The meeting 
commenced at 09:00.  There were 110 members and 37 
visitors present.   Robert Baird, Chairman of the Section 
was in the chair with the President, Francis How and the 
country Vice-President, Peter Symons also in attendance.   

The Chairman opened the meeting by welcoming the 
members to the AGM and listing apologies that had been 
received for absence.  The minutes of the Melbourne 
AGM held on the 2 April 2012 in Melbourne and the 
Special Meeting held in Sydney in October 2012 were 
confirmed as were the Committee Reports and Financial 
Statements received.  The Chairman then announced the 
awards for 2012.   

The Shining Light Award for the best weighted grade 
average in the Graduate Diploma of Signalling and 
Telecommunications course at Central Queensland 
University was awarded to Yvette Griggs – Aurizon 
(formerly QR National).  The award consisted of a plaque 
and a cheque for $2000.00. 

The Byles and Calcutt Award for the best paper 
presented by a younger member in 2012 was awarded to 
Alex Walsh – RailCorp of NSW.  The paper was entitled 
“Audio Frequency Track Circuit Reliability”.  The award 
was a commemorative plaque and a cheque for $1500.00 
to assist in expenses for an interstate visit to an IRSE 
Technical Meeting. 

These two awards were presented by the Chairman, 
Robert Baird. 

The Semaphore Award is given to the Australasian 
student for an outstanding performance in the IRSE 
exam.  This year the winner was Robbie Bragg – Aurizon, 
who not only won this award but was also the recipient of 
the Thorrowgood Scholarship for the best result overall in 
the IRSE exam.  These awards were presented by the 
President, Francis How, who also presented Robbie with 
his Thorrowgood medallion and Australasian plaque plus 
cheques for 1500 pounds sterling and 2000 Aust. Dollars!  
The monies were to be spent in a study tour with a 
presentation to be made to the younger members 
section some time within the next two years! 

These presentations were then followed by the 
Chairman announcing the composition of the committee.  
There had been a ballot for eight vacancies on the 
Committee and after the votes had been counted the 
Chairman Robert Baird then announced the results of the 
election of Officers of the Section for 2013/2014.   

AUSTRALASIAN SECTION AGM 
Report by Tony Howker 

1 

ANNUAL GENERAL MEETING:  Friday 15 March 2013 

The Officers were as follows – 
Chairman  Mr R A Baird (Robert) - Victoria   
Vice Chairman  Mr P J McGregor (Peter) - NSW 
Secretary  Mr L. Brearley (Les) - Queensland   
Treasurer  Mr G Willmott (Geoff) – South Australia  
(Note that the role of Secretary and Treasurer had now been 
separated – agreed at the Special Sydney Meeting) 
Country Vice President Mr S Boshier (Steve) - Victoria 

Committee  
Victoria Mr B Luber, Mr A Howker, Mr G Miller,  

Mr N Thompson, Miss C Gash  
New South Wales Mr T Moore, Mr R Stepniewski,  

Mr K Sundareswaran 
Queensland Mr M Fynmore, Mr K Karrasch, Mr P Huth,  

Mr P Hughes 
South Australia Mr M Forbes,   
Western Australia Mr W Milburn 
New Zealand Mr J Skilton, Mr A Neilson   
Past Chairmen Mr S Boshier 
Auditor Mr G Cumming 

Special thanks was given by the Chairman to Mr G Willmott for his 
time carrying out the double duties as Secretary and Treasurer for 
many years and ex- Committee members Mr P Stringer, Mr B Baker, 
Mr M Dewhurst and Mr J Aitken for all their hard work over similar 
timescales.  He also congratulated Mr L Brearley on taking up the role 
of Secretary and thanked him for continuing as Chairman of the 
Professional Education Committee.   

The Chairman then invited the President, Mr F How to present an 
address.  The President reflected on the Centenary Year which was 
drawing to a close and considered what had been achieved.  He 
offered a personal objective on what still remains to be done in terms 
of modernising the Institution and making it fit for the next 100 years.   

The President also explored the need for greater focus on 
professional development, which had been a recurring theme in 
discussions with members and Local Sections around the world.  His 
address concluded with much acclaim from the audience.   

The AGM closed at 09:45. 
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Above The IRSE Committee 

From the left rear 

Peter McGregor,  Nick Thompson,  Geoff Willmott (Treasurer),  

Charles Page (Member of Council),  Brian Luber,  Richard Stepniewski,  

Peter Symons (Member of Council),  Bill Millburn,  Cassandra Gash,  

Ken Karrasch,  Paul Huth,  Trevor Moore,  Les Brearley (Secretary) 

Front row from left 

Michael Forbes,  Steve Boshier (Country Vice-President),  

Robert Baird (Australasian Section Chairman),  Francis How (President),  

Glenn Miller and Tony Howker. 

Not in attendance 

Alan Neilson and John Skilton (New Zealand) and  

Kayinur Sundareswaran (NSW) 

 

1 Chairman Robert Baird (Right) and outgoing Secretary Geoff Willmott 

2 Byles and Calcutt award being presented by Robert Baird to Alex Walsh 

3 The President, Mr Francis How, presenting the Thorrowgood Medal to 

Robbie Bragg who was also the recipient of the Semaphore Award 

4 The President receiving a plaque from the Australasian Chairman, 

Robert Baird, after giving the AGM Presidential Address 

5 Shining Light award being presented by Robert Baird to Yvette Griggs 
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Photographs by Les Brearley  
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Meeting Report February 2013 
The subject matter of the February meeting of the M&NWS was 
Nottingham Station Area Re-signalling Project, presented by 
James Suter of Signalling Solutions Limited at the East Midlands 
Control Centre (EMCC), courtesy of Network Rail.  James is one 
of the project engineering team who are delivering the project as 
part of a ‘hub & spoke’ contract for Network Rail. 

The East Midlands Signalling Renewal (EMSR) project, which 
comprises 13 stages, of which Nottingham station area is just 
one, will see the control of the entire Midland Main Line from 
London St. Pancras to Sheffield and its branches transferred to 
EMCC in Derby.  The EMSR scheme is budgeted to cost around 
£250m. 

Opened almost 44 years ago on 7 December 1969, this stage 
will see the final abolition of Trent Power Signal Box (PSB), with 
the interlockings controlling Beeston and Nottingham areas 
along with their unusual vital reed systems, transferred into an 
Alstom Smartlock Computer Based Interlocking situated within 
EMCC.  To the east of Nottingham, Netherfield Junction 
signalbox, opened in 1960 with a 40-lever Railway Signal Co. 
mechanical frame and built to a very unusual design; along with 
Rectory Junction opened in 1889 with 84 levers, will also be 
abolished.  Bingham on the line to Grantham and Lowdham on 
the line to Newark will be altered to become the fringe boxes to 
EMCC under this scheme. 

On the trackside, all of the existing signalling equipment will 
be renewed in what the contract calls ‘a like-for-like basis, but in 
modern format’.  For those interested in statistics, there will be 
23 new lightweight Dorman signals, 63 other simple signal 
structures and 29 cantilever or gantry type provided.  65 new 
point ends will be installed, complete with heating and control by 
a mixture of HW2121 and In-Bearer Clamp Lock machines.   

Train detection will be achieved by a mixture of AzLM axle 
counters, medium voltage d.c. track circuits and EBI200 digital 
track circuits in and around Nottingham station.  The latter type 
will be used because of the d.c. traction on the Nottingham 
Express Transit and the unsuitability of axle counters where a lot 
of joining and splitting of trains occurs. 

Control and monitoring of 11 level crossings will transfer to 
EMCC.  Carlton Station and Colwick will be converted to CCTV 
type, with another nine being re-controlled but no change on 
site.  Sneinton and Trent Lane level crossings will be closed and 
footbridges installed to replace them. 

All the signalling in the area will be controlled by one new 
Smartlock interlocking, but a second will be provided to help 
with testing and implementation of the new equipment.  Once 
this work is complete the second interlocking will become a 
Functional Spares Assembly.  This will house a complete set of 
spare powered-up equipment but not connected to the outside 
world.  Smartlock consists of a Central Interlocking, known as a 
CIXL, which can be sub-divided using software into a number of 
Virtual Interlockings, known as VIXLs.  Nottingham area requires 
eight VIXLs, using all those available in this configuration.   

The interlocking will be controlled by a Westcad front end, 
situated upstairs on the operating floor.   

Automatic Route Setting will not be provided at the 
commissioning but will be added at a later date. 

A new Principal Power Supply (PSP) for the area will be 
provided at Eastcroft, to the east of Nottingham station.  This 
will have duplicated supplies, backed up by an Un-interruptible 
Power Supply unit.  A further backup will be provided in the 
form a second supply at Beeston, which will only be used should 
Eastcroft fail completely.  Distribution for the signalling system 
will be at 650 V single phase a.c.  Alterations will be carried out 
to Trent and Trowell PSPs bringing them up to current standards 
of protection.  New domestic supplies from the Distribution 
Network Operator will be provided at all 11 new Relocatable 
Equipment Buildings and for the points heating.  

The commissioning date for the work is set as the 26 August 
2013 following a 37 day blockade, required to renew all of the 
permanent way to the west of Nottingham station, where a new 
platform will also be built.  A limited ability for trains to access 
the station will be maintained from the east during the work, 
with pilot working from Netherfield Junction.  Trains from 
London St. Pancras will terminate and return from Beeston.  It is 
due to these operating requirements that the second 
interlocking and a spare workstation are needed to test the parts 
of the layout that are in use.  Similar situations are becoming 
more of an issue as bigger and bigger control areas are 
commissioned, often requiring use of the same facilities as those 
required by the signaller to run trains on another unaffected part 
of the layout. 

Following the talk about Nottingham from James, the 26 
attendees were treated to a visit around EMCC to observe the 
gradual migration into the building.  When compared with a 
previous visit in 2011, the changes were obvious, with more 
workstations controlling all the other parts of Trent PSB and the 
former Leicester PSB area.   

Migration to the 14 or so Regional Operating Centres 
envisaged for the future control of the UK railway has certainly 
begun in earnest. 

 The M&NWS wish to extend their sincere thanks to James 
for his insight into this complex project, and to the Network Rail 
staff for their hospitality and time taken to show the group 
around the control room and operating floor of EMCC. 

MIDLAND & NORTH WESTERN SECTION 
Report by Ian Bridges 

East Midlands Control Centre  
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Newcastle (and Scotland might be an independent country by 
the timescales involved!).  The third runway at Heathrow or a 
virtual hub of Heathrow/Gatwick with a high speed link in 
between was another factor to be considered. 

Design limitations were mentioned such as the need for a 
7200 m radius for 400 km/h, or 5700 m radius for 360 km/h and 
a loading gauge to cater for conventional UK stock as well as 
continental UIC-C stock.  Signalling and train control was 
outside the scope of this paper. 

He then described an alternative routing which was being 
developed which avoided some of the more controversial areas 
and resulted in a higher degree of connectivity to more 
conurbations.  One of the criticisms of the current proposals is 
the limited access, i.e. London to Birmingham with little in 
between in the way of access.  More connectivity means more 
journey opportunities. 

A lively question and answer session followed.  Among those 
contributing were Richard Griffin, Tony Pinkstone, Brent Conlan, 
Colin Ward, Jenny Anderson, Blair Robinson, Richard Parker, 
and Ian Moore.  A vote of thanks was given by Ian Moore and 
Members showed their appreciation in the usual manner. 

York Section February Meeting 
Keith Yews, Chairman of the York Section, welcomed members 
and guests to the February meeting of the 2012-3 session on 
Wednesday 6 February 2013, at the Bar Convent, York.  He then 
introduced the speaker for the meeting, Quentin Macdonald, a 
member of the York Section, who has his own Consultancy – 
Quaestus Poppleton – Quaestus being the Latin for Profit! (or 
perhaps Prophet?) who would give his talk on “HS UK”. 

Quentin introduced his paper by outlining the recent 
releases in the Media concerning the proposed High Speed Rail 
routes of HS2 and the further projected routes to Manchester 
and Leeds with links into the WCML and nearer home the ECML 
at Church Fenton.  The proposals had predictably produced the 
usual outcry from the Nimbys (protestors, designated ‘Not In My 
Back Yard’) particularly in the Chilterns, but had received strong 
support from the Northern Metropolitan areas.  He continued by 
analysing the reasons for the construction of the new 
infrastructure and what the project was trying to achieve, 
principally to obtain higher capacity for the projected growth in 
rail usage, both passenger and freight, over  the next 30 years.  
The need for a high speed link to Scotland was also outlined but 
the business case was not so good north of Preston and 

YORK SECTION 
Report by Tony Pinkstone 

 

Tenth Annual Luncheon & Technical Visit to Peak Rail, Derbyshire 
The Midland & North Western Section has arranged the next annual luncheon and technical visit to take place at Peak Rail, the 
Matlock to Buxton railway project based at Rowsley in Derbyshire on Saturday 13 July 2013.  Following on from the nine 
previous successful annual luncheons, it is intended to visit the newly commissioned signalling installation at Matlock Riverside, 
when there will be a ceremony to formally reopen the signal box.  

There will also be the opportunity to view other signalling upgrades along the railway, followed by provision of a three 
course meal upon the Palatine dining train service on the line between Matlock station and Rowsley South station.  This event 
has been kindly sponsored by Radharani Rail Engineering Services Ltd. 

Places are limited and will be given out on a first come, first served basis.   
Further details will be published in the next issue of IRSE NEWS when prices and the itinerary have been fully confirmed.  

For further information about this event, please send an email to irsenews@btinternet.com.  For further information about the 
railway, please go to www.peakrail.co.uk. 

MIDLAND & NORTH WESTERN SECTION 
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ADMISSIONS 
We have great pleasure in welcoming the following members 
newly elected to the Institution: 

Companion 
Susantono  B Ministry of Transportation Indonesia 

Fellow 
Abdurrajak A S Y PT Len Industri  Indonesia 
Binns C J Network Rail UK 
Dinu E Thales Systems Romania 
Dwiatmoko H Kementerian Perhubungan Indonesia 
Frisch N Huawei Technologies (UK) UK  
Mose A PT Len Industri  Indonesia 
Winarto  B PT Build Trans HERITAGE Indonesia 
 

Member 
Darmawan A PT Len Industri Indonesia  
Davidson G Altran UK  UK 
Hunter H Rail Systems Australia  
Jansen W H Movares  Netherlands  
Landau S A CH2M USA 
Sonderegger P Thales Rail Sig. Solutions Switzerland  
Spicer M London Underground  UK  
Surakusumah T PT Len Industri Indonesia 
Van Manen R PT Alkmaar Asia Pacific Indonesia 
Zanelli G GE Transportation Sys.  Italy 
 

Associate Member 
Ashshiddiqi R PT Len Railway Systems Indonesia 
Boonsanong S MGB International  Thailand 
Cameron  S Thales Transportation Sys UK 
Ei Muttaqien S PT Len Railway Systems Indonesia 
Jansen T Lloyd's Register Rail  Netherlands 
Lee J C T Parsons Brinckerhoff Australia  
Lestari S D PT Len Railway Systems Indonesia 
Lolok N M Ministry of Transportation Indonesia 
Nolan P London Underground UK 
Odunlami D Network Rail  UK  
Pasaribu A SATKER Sumatra Utara Indonesia 
Prasetyo I Kementerian Perhubungan Indonesia 
Rosidin A PT Len Industri Indonesia 
Safari H PT Len Railway Systems Indonesia 
Saputra B PT Len Railway Systems Indonesia 
Sinden J Invensys Rail UK  
Surya R PT Alkmaar Asia Pacific Indonesia 
Van Touw B ProRail  Netherlands 
Wati S PT Len Railway Systems Indonesia 
Widiyanto  N  PT Len Railway Systems Indonesia 
Widyasmoro S  PT Len Railway Systems Indonesia  

 

Associate 
Bada J D ETOE Trans Infrastructure   India 
Bahal S Indian Railway India 
Banias K - UK 
Burghout M Movares  Netherlands 
Chinthapatla M N Hyder Consulting India 
Faulkner S K Invensys Rail UK 
Fathoni A PT Len Railway Systems Indonesia 
Forbes D P Balfour Beatty Rail  UK 
Hidayat A PT Len Railway Systems Indonesia 
Hidayat R PT Len Railway Systems Indonesia 
Ihsan B PT Len Railway Systems Indonesia 
Lau M C MTR Corporation  Hong Kong 
Li Y K MTR Corporation  Hong Kong 
Lim E K G Rio Tinto Iron Ore Australia 
Lynn‑Devere M Australia Rail Track Corp Australia 
Marshall K N Balfour Beatty Rail  UK 
Maulana A I PT Len Railway Systems Indonesia 
Neale M Rail Safety Commission Eire 
O'Duffy S Rail Safety Commission Eire 
Ramalengam G Hollysys Asia Pacific  Singapore 
Rasmiarso A PT Len Railway Systems Indonesia 
Riani A PT Len Railway Systems Indonesia 
Samsudin K Hollysys Asia Pacific  Singapore 
Simbolon R J Kementerian Perhubungan Indonesia 
Singh G UGL  Australia 
Suharsanto A PT Len Railway Systems Indonesia 
Tsang I K Y MTR Corporation  Hong Kong 
Watson R Interfleet Technology  UK 
Yonardo R PT Len Railway Systems Indonesia 
Yusdinar D PT Len Railway Systems Indonesia 
 

Student 
Addala N R Infotech Enterprises  India 
Akula C K ETOE Trans Infrastructure   India 
Ammu M Infotech Enterprises  India 
Arifuddin M ETOE Trans Infrastructure   India 
Dickson S ORAH Rail Australia 
Gaddam V ETOE Trans Infrastructure   India 
Jeereddy R G R Infotech Enterprises  India 
Jose Prakash D Colas Rail UK 
Mohammed M ETOE Trans Infrastructure   India 
Rampalli S Infotech Enterprises  India 
Sasanoor M ETOE Trans Infrastructure   India 
Sayeed M A ETOE Trans Infrastructure   India  

Engineering Council Registrations 
Ricketts J P Final Stage CEng  

Current Membership:  4844 
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TRANSFERS 
Honorary Fellow 
Heijnen F  
Lung Chun Pong  C  
Penny R 
Van der Merwe B  

Member to Fellow 
Khanna K WS Atkins (India)   India  
McGregor P J RailCorp Australia  
McWhirter A Invensys Rail  Australia  
Parsons A I Costain Eng. & Construct. UK  
Rodríguez Sánchez C     Madrid Metro Spain  
 

Associate Member to Member 
Gardner  A V Signalling Solutions  UK  
Twigge L C Signalling Solutions  UK  
Visalakshi V K ETOE Trans Infrastructure  India  
Wendland U DB Netz  Germany  
Wong Y W MTR Corporation Hong Kong 
 

Associate to Member 
Jin J RSSB UK  
Leach J D Atkins Rail UK  
Lemon A M Anthony Lemon & Assoc  UK  
 

Associate to Associate Member  
Pham L‑K MTM Australia 
Philbin L T Signalling Solutions UK  
 

RESIGNATIONS  
Bailey T 
Benson L M 
 

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

Hazell KB Member 
James B Member 
Middelraad P Fellow 
Waller J Hon. Fellow 

 

TRAIN 
WRECK 

The 
Forensics 

of Rail 
Disasters 

By George 
Bibel 

 
ISBN 978-1-4214-

0590-2 
First Edition 2012 

Published by  
The John Hopkins 
University Press 
Baltimore, USA 

 
 
For those of you that have read the British classic "Red for 
Danger", this book from George Bibel, a professor from the 
University of North Dakota is a fascinating insight into the world 
of rail investigators from a US perspective in the main. 

Bibel takes us on a journey from the fundamentals as to why 
trains crash, the trends through the history of railroads, through 
to scenarios resulting in crashes and cites many specific such 
cases. 

His approach allows the reader to immerse themselves as if 
they were on the accident investigation team, analysing the data 
from the aftermath and by interrogation of more modern 
equipment, such as trackside and onboard event recorders. 

The failings of equipment, operation process or human 
interaction are detailed in each chapter and scenario, 
highlighting advances in most cases as a result of lessons learnt 
and technology evolution.  Train Wreck covers both passenger 
and freight train collisions; incorrect speed collisions; runaways; 
mechanical failure of rolling stock and permanent way; 
principles of train control and collision avoidance.  Bibel clearly 
describes the science behind events leading to accidents, 
detailing principles such as the laws of gravity, braking, traction 
power, rolling stock wheel hunting, train forces and temperature 
affects on permanent way. 

This book will prove of interest to individuals be they railway 
enthusiast, engineer, operator or indeed a railway accident 
investigator.  It will have you drawing parallels as an active or 
retired railway engineer and opens your mind to the railway 
operating as many subsystems that have dynamic relationships 
that culminate in a railway system, where error and failure within 
any one of them, be it machine or human can lead to 
catastrophic results. 

Tony  Lemon CEng 
Anthony Lemon & Associates Limited 

BOOK REVIEW 



N
O

T 
FO

R
 R

E
-P

R
IN

TI
N

G
©

 IRSE NEWS  |  ISSUE 189  |  MAY 2013  36 

FEEDBACK 
Feedback on the Manifestos in IRSE NEWS 187 
I must take issue with statements made regarding electrical/
electronic interlockings by Nathan Garrett and in particular the 
comments in the fifth paragraph regarding electronic interlockings. 

If we look back in our history it will be seen that a power 
frame working pneumatic switch machines were the fastest 
interlockings that this country (and many others) ever had, 
modern electronic interlockings do not even come close. 

In a more recent history the various OCS relay interlockings 
again with pneumatic switch machines were almost as fast as a 
power frame and still way faster than our current electronic 
interlockings. 

Following the OCS panels we have a number of geographical 
relay interlockings of which Westinghouse’s Westpac mark 1 
route relay interlocking which again with pneumatic points could 
still wipe the floor with our modern electronic interlockings. 

I remember following the commissioning of Wembley 
Mainline Signalling Control Centre with 2Mhz SSI how frustrated 
the ex Euston signallers were with the speed of the interlocking 
when compared to their old Westpac Mk1 at the displaced 
Euston Power Signalbox. 

These older interlockings could parallel process too which 
most modern processor based interlockings cannot, for example 
set a route, replace one or more signals to danger and change 
the signallers indications all simultaneously. 

Sorry but electronic interlockings have quite a long way to go 
to come close. 

Graham Floyd 

TCP/IP – An Open & Closed Case 
Mr Paul Darlington is to be thanked for his admirably clear 
conspectus of TCP/IP (see Feedback, IRSE NEWS Issue 187), as 
must Mr Stephen K. Barge for his concise report on Paul’s 
presentation in Crewe (also in IRSE NEWS Issue 187). 

Is there anything left to be said on the matter?  The case Paul 
makes is convincing, and concurs with what my compatriots here 
in Scotland – who have shown me much kindness – have said.  
And so any remaining concerns of my own are best expressed in 
terms of SOUP! 

There are some soups – I might mention Cream of 
Mushroom, I might mention Lentil Broth – which have fairly well-
defined and fixed ingredients: in much the same way as the 
electronic devices which implement technologies such as Time 
Division Multiplex have well-defined, or ‘closed’ functionality.  
But it seems to me that the ‘routers’ and ‘switches’ used in TCP/
IP and Ethernet networks resemble bowls of SCOTCH BROTH, in 
that these devices are open to a diversity of functions  – possibly 
including undesirable ones – just as any number of unspecified 
ingredients might be stirred into a pot of ‘broth’. 

Does this matter?  For we simpler souls – who perhaps 
regard unfamiliar soups with some misgivings! – the answer is 
‘yes it does’.  Nevertheless I am convinced - by all I have 
witnessed and have read - that the new technology is being 
introduced with the customary expertise of the S&T engineering 
profession; so will sign off on the matter – lest too many cooks 
spoil the broth! 

My sincere thanks once again to Mr Darlington, and to my 
auld acquaintances in Network Rail Telecoms, 

Martin Bowie 

Safety and Signalling Archive of 
Railway Oral History (SSAROH) 

Recruitment of Volunteer Interviewers 
The National Archive of Railway Oral History (NAROH) held in 
the National Railway Museum (NRM) at York, UK, contains the 
recollections of over 600 men and women who worked in a wide 
range of jobs on railways.  The interviews were carried out over 
five years by 24 volunteer interviewers, recruited and managed 
by Friends of NRM and funded by awards from the Heritage 
Lottery Fund (HLF).  The archive is available to the public at the 
NRM and some excerpts are on the NRM Railway Voices web 
page. 

Network Rail (NR) have started on plans which will ultimately 
concentrate railway signalling for the UK in 14 rail operating 
control centres.  Many of the remaining mechanical signal boxes 
currently in use on the national network will soon be redundant.  
English Heritage and the equivalent bodies in Scotland and 
Wales propose listing over 150 signal boxes as structures of 
historic and heritage significance which should be preserved. 

Friends of NRM, supported by Network Rail, National Railway 
Museum, Railway Heritage Trust, Institution of Railway Signal 
Engineers, Institution of Railway Operators, Signalling Record 
Society, Retired Railway Officers Society, Heritage Railway 
Association and the railway trades unions, are preparing an 
application for a Heritage Lottery award for a project to record 
both orally and visually the human involvement in the railway 
signalling heritage. 

The project objective is to develop an archive of video 
records of people describing the maintenance and operation of 
signalling equipment in a wide range of historically significant 
locations with their personal experiences of railway jobs which 
will soon no longer exist. 

A key factor in a viable project is the availability of a pool of 
enthusiastic volunteer interviewers prepared to do six interviews 
each year for the next three years. 

The average interview would last about two hours, 
preparation and documentation probably another two hours.  
The interview arrangements would be organised from York and 
all travel expenses would be reimbursed. 

The principal personal requirements for interviewers are an 
interest in rail heritage, some knowledge/experience of 
signalling, a willingness to be trained in interviewing, recording 
techniques and Network Rail access arrangements. 

If a HLF award is given to the project interviewers training 
would probably be arranged in November and the first 
interviews should start in 2014. 

Without commitment please register your potential interest 
in getting involved in a stimulating and very worthwhile project 
by emailing:-  

FNRM Project Director: - frankpaterson@talktalk.net 
Friends of the NRM, 
National Railway Museum, 
Leeman Road, 
York YO26 4XJ, 
UK 

ANNOUNCEMENTS 



The Land Transport Authority (LTA) is the Statutory Board responsible for developing and implementing all land-based 
projects in the Republic of Singapore.

We manage the construction of new Rapid Transit System (RTS) projects, as well as the upgrading of existing rail lines. Besides 
RTS projects, we also enhance the road network and provide motorists with a greater choice of travel routes by carrying out 
projects to widen, upgrade or build new roads. In addition, we manage and maintain road structures and facilities so that they 
are operational at all times.

We are at an exciting juncture with new projects ahead and ongoing planning on how land transportation will evolve to meet 
the needs of Singaporeans in the future. We are currently looking for suitably qualifi ed and experienced individuals to join us.

LOOK OUT for fu
ture opportunitie

s. 

Visit w
ww.lta.gov.sg 

for updates.

LOOK OUT for fu
ture opportunititiie

s. 

Visit w
ww.lta.gov.sg

for updates.

Appointments will be on a contract basis. An attractive remuneration package that is commensurate with experience 
and qualifi cations will be offered to the right candidate. If you are highly motivated, dynamic and results-oriented, 
we would like to meet you.

Please visit our website at www.lta.gov.sg or www.careers.gov.sg to submit your application online 
before 31 May 2013.

(Your application will be treated in strict confi dence and you will be notifi ed if you are shortlisted.)

PRINCIPAL / SENIOR ENGINEER, 
SYSTEMS SUPPORT 

(SIGNAL / ROLLING STOCK / E&M SERVICES)
Your area of expertise should cover the operational and maintenance 
aspects of rapid transit systems, i.e., signalling/rolling stock/traction power 
and E&M services. You will carry out maintenance audits in the respective 
specialised fi elds; monitor and analyse performance results and health 
checks; monitor and review all system updates and spares records; and 
review all submissions from operators. You will also provide specialist input 
for technical investigations; and study and develop monitoring tools and/
or processes in the respective fi elds to enhance maintenance monitoring.

Requirements:
• Recognised Degree in Mechanical / Electrical / Electronics Engineering
• Preferably more than 5 years of work experience in operations and 

maintenance of E&M systems, i.e., signalling/rolling stock/traction power 
and E&M services

• Specialist knowledge of signalling, rolling stock or traction power will 
be an added advantage

• A team player with a strong analytical mind and ability to work 
independently

SIGNAL ENGINEERS
We are currently building the Downtown Line and upgrading our relay-
based signalling system to a radio-based Communications-Based Train 
Control (CBTC) moving block system and a Computer-Based Interlocking 
system. The Downtown Line consists of 34 stations with a total route length 
of 42 km while the upgrading project covers the existing North-South 
and East-West Lines. It is on a tight schedule and comprises 53 stations 
and a route length of 94 km. This is a very challenging project as it is 
expected to be carried out without disrupting revenue service. In addition, 
we are expanding our rail network. You will review and approve design 
submissions from contractors and carry out testing and commissioning 
of the new system to ensure that it satisfi es all the requirements. You will 
closely monitor the signalling and train control installation work onsite 
at stations/tracks during traffi c and engineering hours. You will also 
provide technical liaison with system-wide equipment suppliers to 
develop interface documentation, and resolve interfacing issues. 

Requirements:
• Recognised Degree in Electronics or Electrical Engineering
• At least 8 years of experience in design, testing and commissioning of 

signalling systems, with at least 3 years on a CBTC system
• Experience in automatic train control system migration and 

good knowledge of radio-based CBTC systems will be an 
advantage

You will play a lead role in managing contractors to supply, design, install, test and commission the (A) Signalling System and Platform Screen Doors at 
MRT stations and trackside, or (B) Communication System for the Downtown Line and Thomson Line and for enhancements to existing lines. You will be 
responsible for the safety, quality, progress and environmental impact of the contractors’ works. You will be involved in planning and managing the risks 
and cashfl ows of the various contracts as well as for issuing instructions and assessing variations/payments/claims. You will also be required to liaise 
with various parties such as other project teams, other contractors, designers, architects, stakeholders and the appointed Railway Operator to ensure that 
the projects are well co-ordinated. 

(A) PROJECT MANAGER / 
SENIOR PROJECT ENGINEER (SIGNALLING)

You will have an opportunity to work on state-of-the-art driverless 
automatic train control system, automatic train protection and computer-
based interlocking systems. 

Requirements:
• Recognised Degree in Electrical & Electronics Engineering.
• Preferably 4 years of relevant experience in large-scale infrastructure 

projects with relevant experience in safety, quality, contract and 
programme management

• Strong project management, decision-making and leadership skills 
• Good communication and presentation skills
• A team player who is analytical, resourceful and results-oriented
• Good appreciation of the constraints and interface requirements of 

civil, trackwork, electrical and mechanical works. Experience in the 
construction of underground MRT stations will be an advantage

(B) SENIOR PROJECT ENGINEER 
(COMMUNICATION)

You will have an opportunity to work on various communication systems 
technologies such as fi bre-optic transmissions, digital trunked radio, 
public address & telephony, CCTV surveillance, access management and 
travel information systems. 

Requirements:
• Recognised Degree in Electrical & Electronics Engineering
• Preferably 4 years of relevant experience in large-scale infrastructure 

projects
• Good appreciation of the constraints and interface requirements of 

civil, trackwork, electrical and mechanical works
• Strong project management and leadership skills, with proven track 

records
• Good communication and presentation skills
• A team player who is analytical, resourceful and results-oriented
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EXAM RESULTS 2012 

Surname Forename M1 M2 M3 M4 M5 M6 M7 

Leung King Chau,      P         

Mahmoud Jehad     P   P     

Man Ka Ho    P P         

Mandalapu Srikanth Reddy   P           

Mapindu Wellington     P         
McVea Colin William       P       

Mittal Princy     P         

Mkadmi Taieb             P 
Mohan Shiv         P     

Nagarajan Sugavanam             P 

Neary Kevin         C   P 

Obitayo Ayomide       P   C   

      C   P   Oogur Rajkumaree Ansuya 

Phillips Andrew John             P 

Prakash Ved P             

Raikwar Prashant Sudhakar   P           

Richardson Paul P             

Selles Monica   P           

Selvakumaraswamy Azhagappan         P     

Sharma Dinesh Kumar   P P         

Sibanda Gift P             
Singh Shivani C           P 

Singhania Arpan   P           

Speak Jonathan     C   P     

Tandon Harshit P           P 

Tsang Wai Shan         P     

Turner Richard Michael C             

Vadyala Santosh Reddy   P           

Visalakshi Velamuri Kasi P             

Wallace Graham P   P         

Wan Michael P             

Williams Ryan P             

Wong Wing Yin   P     P     

Wong Yum Wing C C P   C     

Yeung Kwok Hang   P           

Yip Sin Man P           P 

Surname Forename M1 M2 M3 M4 M5 M6 M7 
Ball Kevin C P           

Bhasin Rahul             P 

Bhusani Kalyan   P           

Bonner Richard         P     
Bragg Robert C D C   P     

Brownhill James Christopher     C         
Buchan Neil     P         

Cavill William John C   C         

Chakraborty Dibyendra Nath         P     

Chan Chi Cheung        P       

Chan Shing Kai Kelvin   P P         

Chan To Sum     P         

Cheuk Shun Wai C             

Chiu Wang Chi P             

Chung Kei Hung C       P     

Cooper Steven Paul   P P       C 

Dunne Padraic P   P       P 

Elamvazhuthy Jayaraman P             

Fannon James   P           

Flaherty Richard P   C   P   P 

        P     Herring John Charles Anthony 

Howie Frazer P       P     

Hussain Maymoon         P     

Jin Jianhong C             

K Ariharan     P         

Kandasamy Savitha   P           

Kasoju Sridhar         P     

Kierans Liza       P P     

Kumar Amit   P           

Kwan Tsz Chun   C P         

Lam Kai Tung      P         

Lam Wing Yan   P P         

Langer Peter   C           

Lau Jason C             

Lau Wai Shing P             

Leach Jonathan David C       C     

IRSE Professional Examination:  Results 2012 
 

 
With a total of 226 modules taken by candidates from around the world, the overall pass rate was 47%, fairly  typical of recent years. 

IRSE PROFESSIONAL EXAM 2013 CANDIDATES 
If you are planning to sit exam modules in 2013, please note that  the exam application deadline is 30 June. 

When should I take my IRSE exams? 
We will be publishing some advice to aspiring candidates in the next issue of IRSE NEWS 

P = Pass C = Credit D = Distinction 


