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Cover Story
The cover photograph shows the new station master's control panel on
the station platform. This replaces the hand operated pneumatic valve
that controlled the station exit points. For a fuller story of the new
panel's installation see page 18. What follows here are instructions for
budding station masters, in how to use the panel.

Setting Up The Signalling
In common with the rest of the signalling system, the signals in the
station will not clear and the points will be locked when the signalling is
first switched on. It is necessary for the first train to pass the signal at
danger, and the passage of this train should set up the train detection
system correctly to allow the signals to clear for following trains. If it is
necessary to change the point before the first train departs, follow the
procedure described in the section marked 'Changing The Point Without
Switching On The Signalling'.

Normal (Station Master) Operation
Note: For operation in this mode ensure Automatic Working switch (No.5)
is set to 'OFF' and Point Interlock Cut-Out Switch cover (No. 4) is closed.
Once the signalling has been set up (see previous section), normal
operation by the station master only requires the use of the three push
buttons on the lower part of the panel (Nos. 1, 2 & 3). To clear the signal
for Platform 1 push the green button marked 'PLATFORM 1' (No. 1).
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To clear the signal for Platform 2 push the green button marked
'PLATFORM 2' (No. 2). Once one of the green buttons has been pushed
the point will change (if necessary) and the associated signal will clear.
Once the train has departed the signal will return to danger and will not
clear again until another (or the same) green button is pressed. The points
will be locked as the train passes over them.
Note that the signals will not clear for a second train until the rear of the
first train is at least eleven feet beyond the points.
If having cleared a signal, the train is unable to proceed, the signal may be
returned to danger by pressing the red button marked 'CANCEL' (No 3).
Then the other signal may be cleared by pushing the appropriate green
button (No. 1 or No. 2).

Changing The Point Without Switching On The Signalling
As with other points on the railway it is possible to operate the points by
compressed air without switching on the full signalling system. Ensure
that the air compressor and the 12V dc supply from the workshop are both
turned on. To change the point use the following procedure:
1. Lift Point Interlock Cut-Out Switch cover (No. 4) and operate the

toggle switch beneath. Correct operation of this switch will be
indicated by the adjacent LED (No. 6) beginning to flash.

2. Push the green button (No. 1 or No. 2) associated with the platform
for which you wish the point to be set.

3. Close the Point Interlock Cut-Out Switch cover (No. 4).
Note: If using this procedure for setting up the signalling or fault finding,
the signals will not clear while the Point Interlock Cut-Out Switch (No. 4)
is operated.

Automatic Working
Automatic Working switch (No. 5) has been provided for use when there is
no station master in attendance e.g. on members' running days or other
private runs. It allows one or both the signals to clear automatically after
the passage of a train without having to push one of the green buttons
every time. The Automatic Working switch (No. 5) has four positions:
'OFF', 'PLAT 1', 'PLAT 2' & 'BOTH'. To switch on automatic working for
one platform only, use the following procedure:
1. Once the signalling is set up, operate the Automatic Working

switch (No. 5) to the 'PLAT 1' or 'PLAT 2' position as desired.
2. Push and release the red 'CANCEL' button (No. 3).
To switch on automatic working for both platforms alternately, use the



Autumn 2012 3

following procedure:
1. Once the signalling is set up, press the green button (No. 1 or No.

2) associated with the signal that you want to be the first to clear.
2. When the signal selected above has cleared operate the Automatic

Working switch (No. 5) to the 'BOTH' position.

To switch off automatic working, use the following procedure:
1. Operate the Automatic Working switch (No. 5) to the 'OFF'

position.
2. Push and release the red 'CANCEL' button (No. 3).

Buttons, Switches & LED Indications
The numbers shown in the picture on page 1 refer as follows:

Controls
No. 1 Platform 1 Push Button - This button clears the signal for

platform 1. When the Point Interlock Cut-Out switch (No. 4) is
operated this button sets the point for platform 1.

No. 2 Platform 2 Push Button - This button clears the signal for
platform 2. When the Point Interlock Cut-Out switch (No. 4) is
operated this button sets the point for platform 2.

No. 3 Cancel Button - This button manually returns both signals to
danger. If Automatic Working is being used, this button will still
return the signals to danger but one of the signals will clear again
as soon as the button is released.

No. 4 Point Interlock Cut-Out Switch - This switch allows the points to be
changed even when they are locked. For those familiar with the
operation of Khazi Junction signal box, this switch is the
equivalent of the 'Gamble' button. To operate this switch, lift the
cover and operate the toggle switch beneath to the opposite
position. Closing the cover automatically returns the toggle switch
to its normal position. The signals will not normally clear when
this switch is operated.

No. 5 Automatic Working Switch (see opposite).

Indications
No. 6 Point Interlock Cut-Out Operated - A flashing red indication is

shown when the Point Interlock Cut-Out switch (No. 4) has been
operated. When this indication is showing the points will NOT be
locked even if there is a train on them. Similarly the signals will
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not normally clear when this indication is illuminated.
No. 7 Track Section AA Clear - A steady green indication is illuminated if

this section of track (shown in yellow on the panel diagram) is clear
of trains. This indication must be illuminated for the signals to
clear. Likewise it must be illuminated for the points to be unlocked
(unless the Point Interlock Cut-Out switch (No. 4) has been
operated) . When a train enters this section the indication is
extinguished. This indication will also be extinguished if the Point
Interlock Cut-Out switch (No. 4) is operated

No. 8 Point Normal (Set For Platform 1) - A steady yellow indication is
shown when the points are set for platform 1. This indication must
be illuminated for the platform 1 signal to clear.

No. 9 Point Reverse (Set For Platform 2) - A steady yellow indication is
shown when the points are set for platform 2. This indication must
be illuminated for the platform 2 signal to clear.

No. 10 Points Locked - A steady red indication is displayed if the points
are locked. This will occur when either of the signals is clear or
either of the track sections AA or AB are occupied by a train. This
indication will be extinguished if the Point Interlock Cut-Out
switch (No. 4) is operated

No. 11 Track Section AB Clear - A steady green indication is illuminated if
this section of track (shown in blue on the panel diagram) is clear
of trains. This indication must be illuminated for the signals to
clear. Likewise it must be illuminated for the points to be unlocked
(unless the Point Interlock Cut-Out switch (No. 4) has been
operated) . When a train enters this section the indication is
extinguished. This indication will also be extinguished if the Point
Interlock Cut-Out switch (No. 4) is operated

No. 12 Platform 1 Signal Status
No. 13 Platform 2 Signal Status

Nos. 12 & 13 show either red, yellow or green.
Red indicates that the associated signal is at danger and will not
clear without some further action by the station master e.g.
pushing a green button.
Yellow indicates that the associated signal is at danger but will
clear as soon as conditions permit, without any further action by
the station master. e.g. the station master has already pushed the
associated green button but the points have yet to change because
they are still locked by the presence of the previous train.
Green indicates that the associated signal is clear.
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Chairman's Chat
This is always the most challenging 'chat' of the year to write because
it is so close to the AGM. Anything I mention here will probably be
repeated in the Chairman's AGM report. I am already conscious that
although the dates and some of the characters change, AGM reports
can be almost a repeat of the previous year, so what do I do?
I have decided to take the advice of Ben Franklin: 'When in doubt,
don't!'

Mel Fuller

Ashpan Notebook
Exhibitions
Malcolm Parsons writes:
Once again, this issue of Ashpan has a ‘colour supplement’; the exhibit
and stewarding forms for the London Model Engineering Exhibition at
Alexandra Palace, on Friday 18th, Saturday 19th and Sunday 20th
January 2013.
These have to be returned to the organisers in early December, so please
start thinking what you are going to write on them now! Better still, fill
them in straightaway and return the forms to me earlier rather than
later. I am already supposed to have replied to their Publicity form - any
volunteers to be featured in the local paper?
A reminder that the other ‘big’ show, the Model Engineer Exhibition is
earlier than usual this year and will be held at SANDOWN PARK on
Friday 2nd, Saturday 3rd and Sunday 4th November 2012.
Hopefully I already have your form for this show, but if not then 'Action
This Day!'
The IDSME Open Day on 16th June produced some interesting new
exhibits or better ways of showing older ones. I hope we can continue
that trend at Sandown Park and also that there will be some fresh ideas
for Alexandra Palace, too.
Please let me have your form back as early as possible.

vvvvvvvvvvvvvvv
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Ashpan 95 & 96
Thank you to those who have submitted contributions for inclusion in this
issue of Ashpan. The Winter issue of Ashpan, number 96, is due to be
published in time for the Christmas Slide Show and so any contributions
should be with the editor by the middle of November. The editor's contact
details can be found on the inside front cover.

Station Progress

Although much of this issue is devoted to the story of the new signalling in
the station, much other work has been going on to finish off this project.

Above: The last section of the old platform is seen being dug up, prior to
relaying once the arrangements for the new locomotive watering
facilities are finalised. Not long after this photo was taken the other
sections of platform were painted black.
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Top Left:
Peter Pardington's work
on paving the
approaches to the
platform is seen here,
being carefully
supervised.

Centre Left:
One of the two new
water cranes built by
Peter Reynolds, is seen
temporarily in position
on the station platform

Bottom Left:
The long awaited
delivery of slates for the
station roof took place at
the end of August. Here
we see the secretary
(right) hindering the
delivery driver, while
John Browning stays
well out of the way.
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The Second Oldest
Profession InTheWorld?

by Paracaramel

There seem to be a number of contenders for this title. Amongst the
obvious candidates ‘politician’ was aptly dismissed by Ronald Reagan as
being too similar to the first. Most other contenders relate to mankind’s
innermost concerns about his/her well-being and security. This
immediately implies that doctors, farmers, merchants and soldiers must be
in contention: but natural self-reliance and mistrust of others gives an
inbuilt desire to maintain protection for one's self and one's own property.
It is with this in mind that the claims of the lock-smith must be
considered. After all, not only are locks mentioned in the Bible but their
recorded history goes back at least 4,000 years when the Egyptians were
making wooden ‘peg’ locks in which a key consisting of a length of wood
with transverse pegs of varying spacing matched to a set of slots which
then allowed the bolt to be withdrawn. If this sounds crude, think again.
The ubiquitous ‘Yale’ pattern lock of today uses the same principal and
who among us has never used one of them to practice the ancient ritual of
‘locking-up’? Equally ancient is the desire to profit from the labours of
others, which gives rise to the technique of lock-picking and thus might
then rank third in the order of professions.
Wooden locks gave way to metal when the Romans developed the ‘warded’
lock where the ‘bit’ of the key had a pattern cut into it which matched an
inverse pattern of wards contained inside the lock itself. Over the
centuries these patterns became ever more complex and even developed
into an art form which can be seen today on beautifully decorated, metal
bound, lockable chests
dating from the medieval
period. The reality is that in
all cases the security
provided was minimal since
a ‘skeleton’ key having all
the warding pattern
removed was all that was
necessary to move the bolt.
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This type of lock is still made for the very cheapest end of the market and
can be found on ‘rim’ locks used on internal doors and other low risk
applications where the use of the proverbial piece of bent wire can usually
afford entry.
The big advance in lock design came in 1778 when Robert Barron designed
his ‘lever-tumbler’ lock. Jeremiah Chubb improved this design using a set
of levers cut from sheet brass in the form of sectors having pivot holes at
the small end. Each lever had an H shaped hole (called a gate) cut near the
middle which could accommodate a ‘stump’ attached at right angles to the
bolt which could then be moved from one side of the H to the other when in
the correct position. However, there was a radial displacement of the cross-
slots of the H shaped holes on the different levers such that, when in the
neutral position, the combined bank of levers would lock the bolt with its
stump in one position or the other. The appropriate key, having a ‘bit’
shaped to include the ‘lever steps’, realigns the levers such that the bolt
stump may be moved across by the action of one end of the key ‘bit’.
Continued turning of the key releases the levers back to their neutral

Three Lever Chubb Lock

Bolt

Stump

Levers
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position allowing the bolt to be locked in both the closed and the open
position thereby preventing the it being moved by external forces. In these
early locks the springs acting on the levers were in the form of a comb and
individual springs for each of the levers were developed later. This type of
action is described as a ‘deadlock’ and a simple three lever version is
shown in the picture. It provides low level security but in its five lever
form with added security features is the minimum standard lock required
by insurance companies for domestic properties. For this type of lock to be
operated from either side with the same key an odd number of levers is
required and the ‘lever steps’ on the ‘bit’ of the key have to be symmetrical
about its centre. This type of lock is conventionally referred to as a ‘Chubb’
lock after the company who originally made them although there are now
many different makers.
The picture shows the internal workings of a modern five lever security
dead lock. Note that the levers now have notches on their ends rather than
H shaped gates in the centre and that the keyhole (which is the weak point
of any lock) has a ‘barrel curtain’ which denies direct access to the
tumblers until the key has been inserted and partially turned. In addition
the bolt has two hardened steel rollers inserted into its end to prevent
cutting by a saw and the attachments for the bolt mechanism to the case
are protected from drilling by the insertion of ball bearings.
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At this point it needs to be mentioned that locks can be defeated either by
‘violence’, in which case the lock will be destroyed, or ‘covertly’ by the use
of ‘picks’ or other benign devices. In the case of a covertly opened lock the
process should be capable of re-locking it without alerting the owner to the
breach of security. At the beginning of the 19th Century great emphasis
was being placed on so-called ‘un-pickable’ locks and Chubb’s main claim
to fame was the addition of a ‘detector’ to the conventional ‘lever tumbler’
lock in 1818. This took the form of a device which would detect if any of the
levers had been lifted higher than required for normal operation. This
would then jam the remaining levers which could only be released using
the correct key, thereby alerting the owner that the lock had been
tampered with. The picture shows an original lock with the spring
mounted ‘detector’ set horizontally top left. The Chubb ‘detector’ lock had
been created to meet an Admiralty requirement for improved security
which carried a £100 prize. A convicted lock-picker being held in a prison
hulk at Portsmouth was offered a pardon plus £100 if he could open the
lock, which he was unable to do. Chubb won the prize and his locks
remained un-pickable until the Great Exhibition of 1851.

Enter Alfred Hobbs, surely one of the greatest lock-makers (and pickers) of
all times. Despite his genius and his rags to riches family history, which
would have appealed greatly to Victorian biographers and their readers,
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his life story went unnoticed and unrecorded. Fortunately we can draw on
his own diaries and widely reported details in the press of his lock picking
achievements.
Hobbs was born in 1812 to English parents who had emigrated
(separately) to America to find a better life. He had to leave school at the
age of ten following the death of his father and took a variety of menial
and poorly paid jobs to help support his destitute family. The last of these
jobs was as a glass cutter making door knobs which was to lead directly to
his lifelong interest in locks. In turn this introduced him to Day and
Newell who were leading locksmiths of the day. In New York they
specialised in high security ‘bank locks’ (having only one keyhole at the
front) and in 1847 Hobbs persuaded them to employ him as a salesman.
He quickly realised that the best way to sell a new lock was to
demonstrate the vulnerability of the existing lock. Hobbs had brought with
him to New York a fine set of his own hand-crafted lock-picks which he
was to use to good advantage. His first visit was to a bank at Stamford
where he noticed that the front door was secured by a Jones padlock
holding an iron strap over an Andrews bank-lock, both of which were
considered invulnerable and had cost the bank $150. Hobbs’s sales pitch
was that if he could enter the locked front door and open the safe without
damaging any of the locks they would buy a new set of locks from him.
Twenty-three minutes later Hobbs had secured the sale and in the
following four years, using the same technique, had sold locks in nearly
every state of America. He had also made a
small personal fortune from prize money
offered to anyone able to ‘pick’ so-called
invulnerable locks.
In 1851 Day and Newell decided to exhibit
their most secure lock at the Great
Exhibition in London and Hobbs was to go
with it. This high security bank lock was
described as the Parautoptic model. It was
based on the lever-tumbler detector principal
with an added mechanism allowing the use
of a ‘change’ key with a ‘bit’ having
adjustable ‘lever steps’. In use the steps were
adjusted randomly and when the key was
used to lock the lock, the levers inside took
up new positions to match the steps in the
key. The lock could then only be unlocked by
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using a key of the same configuration. The key could be reconfigured each
time the lock was locked up, thus making any record of the key held by
unauthorised individuals obsolete. This particular lock had fifteen levers
requiring fifteen steps and was very expensive to produce. The unusual
name translates as ‘hidden from scrutiny’ and was chosen because the
complexity of the mechanism obstructed conventional lock picking. The
production range of Parautoptic locks featured a lesser number of levers,
albeit still with close tolerance fits, but still with large keyholes to
accommodate the ‘change-bit’ keys. The fifteen lever exhibition lock is now
in the possession of the Science Museum in London.

Hobbs was already familiar with both Chubb and Bramah locks which he
knew would also be exhibited at the exhibition. On leaving America, Hobbs
carried with him a small box, measuring 15”x 8”x 8” and having six trays
containing instruments of a nature guaranteed to arouse suspicion in the
customs hall. He therefore carried with him an explanatory letter from the
New York police and on arrival in London was met by the American
ambassador to smooth the way. At the exhibition itself Hobbs was invited
to meet the Duke of Wellington who was greatly impressed with the lock.
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Subsequently, the Duke met the American ambassador in the presence of
Queen Victoria and Prince Albert whereupon the Duke proclaimed that
the American lock was the finest in the exhibition. A few days later the
Queen, with a Royal entourage, returned to the Crystal Palace and spent
some time examining the lock and conversing with Hobbs which of course
gave him the Royal Seal of approval. On other occasions, Hobbs had in-
depth discussions with the Astronomer Royal and also with Charles
Babbage, who was in the process of building his Difference Engine, and
who also dabbled in lock design.
Hobbs now decided to approach his English rivals and took up a challenge
to open a Chubb, six lever detector lock without the use of a key. This he
did in twenty-five minutes in front of a large gathering of witnesses. This
was followed by re-locking it in seven minutes. Hobbs then turned his
attention to the Bramah lock, which had been exhibited at the Crystal
Palace, and was displayed later in Bramah’s window along with a
challenge offering a prize of two hundred guineas to anyone who could
open it without seeing or using the key. In the event Hobbs had to make
several dedicated ‘devices’ and after a total of fifty-one hours working on
the lock over a period of sixteen days he succeeded and, following some
dispute, won the prize.
A typical Bramah key is
shown partially inserted
into a modern six slide
lock. Note that the key
only has a very small ‘bit’
which is required to turn
the operating cylinder
which opens the lock
once the axial sliders
have been aligned
correctly. The ‘bit’ also
acts as a guide for the
tubular shank of the key
(referred to as a ‘pipe’)
which fits over a central
pin mounted inside the
keyhole. This arrangement greatly reduces the free area of the keyhole
making it much more difficult to ‘pick’ and is the reason that Hobbs had to
take meticulous measurements of the internal sliders before making his
‘devices’. An additional feature of the lock is that the sliders protrude from
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a spring loaded disc which is depressed by the end of the key and which
realigns the slightly tapered sliders when the key is removed. These locks
are still being manufactured today.
I have been told that the actual Bramah lock involved has been shown at
IDSME many years ago and that the diameters of the key hole and pin
were ⅜" and ⅛" respectively and with eighteen axial sliders. This brings
me to a more general digression about the construction of locks. In their
manufacture the key is made first and the lock is then made to match the
key. To a locksmith a study of the key reveals a lot about the construction
of the lock and is why the Bramah challenge excluded a view of the key.
Following this success, Hobbs'
next attempt at lock picking
was a failure.
Hobbs was familiar with the
Cotterill ‘Patent Climax
Detector Lock’ and considered
it to be a radial version of the
Bramah lock and as such ought
to be pickable by a similar
technique. In addition it only
had twelve sliders. On the day
of the challenge, unbeknown to
Hobbs, Cotterill had introduced
a modification to the
production model in the form of
a loose steel ring, having
twelve radial notches,
surrounding the sliders. With
the correct key all the sliders,
which have bevelled ends,
contacted the ring
simultaneously and moved into
it. If any individual slider,
during the process of picking,
contacted the ring it would be
displaced and become jammed
thereby making any further
progress impossible. Hobbs was
gracious in defeat and after
examination of the mechanism
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declared that the lock, although un-sportingly modified, was a fully
commercial item. The pictures (previous page) show firstly the uncovered
front of the lock with the outer steel ring and its key above and secondly
the lock with the key inserted and the sliders in place in the ring.
During the following decade Hobbs set up his own lock factory in London
and as well as continuing to manufacture Parautoptic locks, introduced a
number of simpler and smaller locks with the same high security features.
Among these were the ‘Protector’ locks and the ‘Bank of England’ locks,
one of which is illustrated.
On the other side of the divide,
criminals had discovered that lock
picking was becoming much more
difficult and changed from ‘covert’
attacks to ‘violent’ attacks using
gunpowder. To be effective the
correct amount of gunpowder has
to be compressed through the
keyhole and lock makers responded
by designing anti-violence locks in
which the internal free space was
reduced to an absolute minimum as
can be seen in the Bank of England lock.
The Hobbs factory was designed on the American ‘Flow Line’ principle and
may have been the first example of its kind in England. Originally named
Hobbs, Ashley and Fortescue, Hobbs sold his interest in the firm to
J.M.Hart in 1860 and returned to America where he joined Elias Howe’s
sewing machine company before moving finally to the Union Metallic
Cartridge Company. The firm of Hobbs, Hart and Company survived until
1956 when it was absorbed by the Chubb Group.
Before leaving this article I must return briefly to the invention of the pin
tumbler lock by Linus Yale Snr. This design was based on the ancient
Egyptian wooden peg lock and since its invention in 1848 and subsequent
improvement by his son is still in production today. There have been many
upgrades and security modifications but a Yale lock is still instantly
recognisable world-wide. Oh, and bringing everything full circle, Linus
Yale Jnr opened a Parautoptic lock using nothing more than a wooden key
of his own design. This approach did not qualify as ‘picking’ and he did not
win any prizes. It is now widely accepted that any lock with a keyhole is
capable of being compromised and my next contribution at Christmas
might just tell you how.
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President’s Charity Presentation
Our society has a tradition of supporting a charity selected by the
President currently in office. For some years now Peter Pardington has
chosen to support the Child Development Centre of the Paediatric
Occupational Therapy Unit at Hillingdon Hospital.
The September running day saw Peter present a cheque for £700 to
representatives of the unit who were clearly thrilled to receive such an
amount. Last year's donation was larger but, due to the vagaries of the
President's diary, that cheque represented fourteen months worth of
fundraising effort compared to only ten months for this year's cheque.
Thus the average amount raised each month has actually risen, from
about £60 to £70. Well done to all who have contributed.
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Signalling The Station
It is a fact not widely known, that when our current signalling system
was installed, provision was made for signals to be installed at the
station exit. As it turned out it was about fifteen years before those
signals finally appeared, and in that time thoughts on how they should
operate had changed. As originally envisaged, the point would have been
operated by the same manual pneumatic valve we have used for the past
fifteen years, but the relevant signal would only have cleared when a
separate push button was depressed. The points would not have been
locked when a train was passing over them. Experience over the
intervening period has shown that it is all too easy for the station master
to change the points for the next train before the first one had passed
clear of them.
It was Mike Price who finally built and installed the signal gantry that
now adorns the station, and it was installed a couple of years ago.
However the air operated signals were not connected to the existing
signalling system in the
originally planned manner,
instead being connected to the
same air-lines that led to the
cylinder controlling movement of
the point. Thus, initially, the
signals acted solely as indicators
of the position the point should be
in; if the point failed to move for
whatever reason, the signal
would still clear.
In the meantime the signals gang
were coming up with an improved
signalling design for controlling
the point and signals, such that
the points would be locked when
a train was on them (in common
with all the other air-worked
points on our railway) and where
the station master has to only
carry out a single action to clear
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the signal rather than the two actions required by the original design
(change point then push signal button). Although a fairly comprehensive
design was completed at about the same time as the signals were
installed, it was realised that installing the system would have to wait
until the rebuilding of the station roof was quite advanced.

The station rebuilding actually generated quite a bit of work for the
signals gang, just to keep the existing signalling in the station area
working. A fair amount of stuff had to be moved as it was attached to the
old station roof, which was due to be demolished. This included the point
control valve, the station telephone and much of the signal cabling.
The latter was the biggest job. As originally installed a 48 core cable ran
from the main relay box by the signal box to a main station junction box
(No 4) located in the old station roof. From there three 12-core cables for
the arrival side signalling ran across the station roof truss to various
subsidiary junction boxes at ground level. These in turn had, between
them, eight cables going to individual pieces of signalling equipment on
the track. Two of the three subsidiary junction boxes would also have to
be relocated. In addition Junction Box No 4 had a further three cables,
intended to run to the original departure side signalling, but these were
not connected to anything at their far end. Also in the station roof was
the telephone cabling, with its own junction box. This had cables from the
phones in the booking office, the buffet and the station platform, all
converging to connect with the cable to the telephone junction box (and
rest of the telephone system) in the signal box.
Work on demolishing the old station began in January 2011 and initially
it proved possible to detach all the cables and junction boxes from the
station structure without disconnecting any of them. They were left lying
on the station platform, while the station roof was demolished around
them. Where the cables had run in conduit, this was removed by breaking
up the plastic, with the sole exception of the one length of metal conduit
that had been used.
A trench was cut in the concrete platform from one side of the station to
the other for a new cable conduit, the intention being that the cables
would run through this rather than through the new roof. This meant
that the cables would run beneath the tracks rather than over them.
Fortunately the tracks had been temporarily removed while the station
was demolished which in turn meant that provided the cables were
placed in the trench before the tracks were reinstated there should be no
need to disconnect them to thread them below the tracks.
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At that stage it was envisaged that when complete the stationmaster’s
control panel, located in the middle of the platform, would consist of a
desk with a cupboard underneath, that would contain all the relocated
junction boxes and also any additional signalling equipment required for
the new departure side signalling.
Before the April 2011 run a temporary
wooden stand was constructed to carry
the existing point control valve until
the permanent new control
arrangements could be put in place.
The stand was built using wood
salvaged from the old station roof and
thus when it was finally replaced in
August 2012, it became the last part of
the old station to be removed. At the
same time as the wooden stand was
installed, the cabling was tidied up by
placing it in the concrete trench. The
main station junction box was placed
adjacent to the wooden stand in
accordance with the then plan for the
signal equipment cupboard/control desk
in the middle of the platform.
The subsidiary junction boxes which
had been mounted on the fence between

The tangled web of signalling and telephone cables
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the arrival and departure platforms were left lying on the ground
between the tracks when this fence was removed. At the same time the
point lever controlling the point to Barry's Siding was removed leaving
this point hand (or more likely foot) worked.
It was in this temporary state that the station signalling system passed
the 2011 season, while the new roof was built around it and the signal
gang went off and did something else (see article in the last issue).

The New Signalling

One of the main objectives in providing a new design for the station
departure signalling was to find a way of locking the station exit points in
position when a train was passing over them. This was far from straight
forward as a method of detecting when a train was present had to be
found. On the rest of our railway this is achieved by using micro-switches
which are operated by the flange of passing train wheels. While working
reasonably well, this method has a fundamental limitation; it is very good
at detecting when the front of a train has reached the switch, but there is
no way of determining when the rear of the same train has passed the
switch. We get away with this elsewhere because the station turntable
imposes (under normal circumstances) a maximum train length (18 feet)
and the track switches are placed this distance apart, thus operation of
one switch strongly implies that the rear of the train has completely
passed the previous switch. Even so this still only works if trains are kept
a reasonable distance apart and we rely on our signals to ensure this.
On the section from the station to the signal box, however, we allow
trains to queue nose to tail as they wait to join the main line. Were we to
just use track switches as elsewhere, there would be an excellent chance
that the point could become unlocked beneath a train. The sequence
would be something like this: The front wheels of a train, on departing
the station, would run over a track switch adjacent to the signal. This
would de-energise a relay, locking the point. About a train length past the
point the front wheels of the train would run over another track switch
which would re-energise the same relay and unlock the points, allowing
them to be changed and a second train to be signalled out. Now if the first
train stops (because it is at the back of a queue) after the front wheels
have passed over the track switch but before the rear wheels have done
so, then a dangerous situation is set up if a second train does
subsequently leave the station. That second train would lock the points
as it runs over the first track switch, but when the first train moves
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forwards and its rear wheels run over the second track switch they will
unlock the point again even if the second train is still passing over them.
Other methods of detection had to be considered. One option considered
was counting the number of times the track switch was operated. In
theory each operation equated to one axle and provided the counts on the
two tracks switches agreed, then the track section could be declared
empty of trains. In practice it was found very difficult to get an accurate
count from the switches and getting them to agree was almost impossible.
The only reasonable alternative seemed to be a track circuit (see panel
opposite). Track circuits have the advantage that they can detect if any
part of the train (front, middle or rear) is in a particular section of track
regardless of how it got there. The ideal solution would be to install a
track circuit covering the station exit points. This would automatically
detect any part of a train on the points and lock them. This immediately
hit two snags. Firstly the track circuit requires one rail to be electrically
isolated from the other, and our track by now consisted almost entirely of
steel rail welded to steel sleepers, and secondly it is more complicated to
install a track circuit through a set of points than it is on plain line.
Thus a hybrid solution was adopted, combining the best features of our
track switches with those offered by a track circuit. Two track switches
were provided, one on each track approaching the point. A track circuit
was installed in the plain line beyond the point and a further track
switch was installed within this track circuit. The purpose of the track
circuit is to prove that a train has completely passed the third track
switch before allowing the point to be unlocked and changed. Because the
track circuit carries out this function, the third track switch no longer has
to be a train length beyond the point. The track switches control a relay
(AA.TR) and the track circuit controls a second relay (AB.TR) and both
relays have to be energised for the point to be unlocked and free to move
or for a signal to clear for a train to leave the station.
The sequence of operation now becomes:
A train leaving the station runs over a track switch (TS.AA1 or TS.AA2)
and de-energises AA.TR, locking the point and returning the signal to
danger. Beyond the point the train enters the track circuit and de-
energises AB.TR. Shortly thereafter the train runs over the third track
switch (TS.AA3) which re-energises AA.TR, but only if AB.TR is correctly
de-energised. When the train has passed fully over TS.AA3 it leaves the
track circuit and AB.TR re-energises leaving the signalling ready for the
next train.
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Track Circuits
Figure 1 shows a simple track circuit. The running rails of the line are
electrically isolated by the provision of insulated rail joints. One end of
the track circuit is
connected via a variable
resistor to a power source
and the other end is
connected to a relay coil.
Current flows from the
power source through the
variable resistor via one
rail to the relay coil and
returns via the other rail.
Consequently the relay is
energised.
Figure 2 shows the same
track circuit when a train
is present. The two rails
are now bridged by the
wheels and axles of the
train whose electrical
resistance is negligible
compared with that of the
relay coil. The current
flow chooses the path of
least resistance and
largely bypasses the relay
coil. Consequently the
relay is de-energised.
Thus it will be seen that
the state of the relay will
reflect the presence or
otherwise of a train and
the relay's contacts can
be used in various
signalling circuits that
need to know whether a
train is present or not.
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Installation

By the early part of this year, work on the station had advanced far
enough for us to begin work on installing the new signalling. As
reconstruction of the station had proceeded it became clear that there
was a lot of space behind the back wall of the station and one change that
was made to our plans was the decision to place the signalling equipment
cabinet in this area rather than on the station platform as originally
intended. Only some sort of control panel would now have to be provided
on the platform.
The first stage was to install the track circuit. If this couldn't be made to
work correctly then an alternative solution would be required and there
would doubtless be much redesign required for the rest of the system.
The length of the track circuit was set at about eight feet, this being
about the length of the longest vehicles we are likely to see on our
railway. More importantly it was longer than the greatest distance
between consecutive axles on a train, the idea being to ensure that when
a train passes over the track circuit at least one axle is always present
within the track circuit until the train is completely clear.
A suitable length of track was cut out of the line by Geoff Parry and the
steel sleepers for this section were also cut between the 3½" and common
rails. This piece of track was then rebuilt
using plastic sleepers supplied by PNP
Railways. Once re-instated, the 3½" and 5"
rails were welded back to their opposite
numbers either side of the track circuit, but
the common rail was kept isolated by leaving
a gap of about ⅛" at each end. Fortunately
the rail chairs used in connection with the
plastic sleepers were themselves plastic and
so the rail ends of the common rail could be
supported and held in such a chair to keep
them in line.
The next step was to run cables, one from the
each end of the track circuit, back to the
proposed location of the signalling
equipment cabinet. These ran through our
existing underground duct work and it can
sometimes be a challenge getting more
cables through. To save work at a later date
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a third cable was also run, intended for the track switch (TS.AA3) to be
located within this track circuit. As we passed through the station exit
point chamber on the way, a fourth cable, intended for the point position
detection circuits, joined the merry throng.
Back at the track circuit, the remains of the steel sleepers, which were
still welded to the rails, made a convenient attachment point for the
cables. We use multi-stranded six core burglar alarm cable for a lot of our
outside signalling equipment and in this case three cores were attached
to the common rail and three to the 5" rail. The 3½" rail was electrically
connected to the 5" rail by the remaining portions of the original steel
sleepers.
At the far end of the cables a circuit board had been
made up using a 5V relay, a variable resistor and an
LED to indicate the state of the relay. This was
temporarily mounted on the wooden stand on the
platform and many members will have seen it working
on the April and May running days. Experience showed
that it would be desirable to have a second variable
resistor immediately in series with the relay coil.
Correct operation of the track circuit relies on the
resistance of the electrical path via the relay coil being
much greater than the resistance of the path through the train wheels
and axles and this second variable resistor allowed this difference to be
increased, improving reliability of operation.
In the meantime work on the station had advanced to point where
something had to be done about the existing signalling cables that had
been lying on the ground for a year. The station gang had provided us
with a conduit running the length of the station through which we had to
divert the cables going to the track switches in the station arrival
platform. In fact, with the eventual aim of eliminating some of the
existing junction boxes, new cables were run from these track switches
back to the proposed location of the signalling equipment cabinet
although these were temporarily connected to the ends of the existing
cabling, which had been pulled back away from their original position
and diverted to the new location.
As you might have gathered, by this stage there were a lot of cables
waiting to be connected to a signalling equipment cabinet that did not in
fact exist. Having decided that the track circuit was working
satisfactorily attention turned to rectifying this absence. Fitting out and
much of the internal wiring was done at home. The upper part of the
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cabinet houses the relays
required for the new
signalling and also the
track circuit board
relocated from its
temporary home. The
lower part of the cabinet
houses multiple tag strips
for terminating the various
incoming cables.
The new cabinet was
installed in mid June and
it finally became possible
to move the existing
arrival signalling cables to
their new permanent
positions. The first and
biggest job was to
disconnect the main 48
core cable from the main
station junction box on the
platform and then
reconnect it (in the correct
order) to the new
equipment cabinet. After
this had been done all the
'pending' cabling was
connected to their relevant
tags in the equipment
cabinet. New cabling was
run from the equipment
cabinet to the level
crossing equipment and
the track switches on the
far side of the level
crossing and once complete
the new equipment cabinet
had fully taken on the role
of the old main station
junction box and its
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subsidiaries, allowing them to be removed from the station along with a
considerable quantity of the original cabling.
At the same time all the telephone cables, which had previously had their
own junction box, were reconnected inside the equipment cabinet, space
having been reserved for this purpose at the design stage.
In testing the existing signalling after
reconnection we identified a pre-existing
design error, whereby one signal showed an
incorrect aspect when the point to Barry's
Siding was set for the siding. There followed
a brief digression while we did battle with
the wiring in the relay cabinet near the
signal box to correct this problem.
Returning to the station, the work prompted
by the reconstruction of the station was
effectively completed when the point lever to
Barry's Siding was re-instated in its new
location much closer to the point. Thereafter
the focus switched to finishing off the new
signalling. In practice there were two areas
left to tackle: the station master's control
panel and the solenoid valves which would be installed to control the exit
point and the signals. The latter was tackled first. A separate equipment
cabinet (donated by Colin Reid) was fixed to the back wall of the station
and within it were installed three solenoid valves. Two were direct acting
three port valves, one for each
signal and the third was a pilot
operated five port valve for
controlling the point. This
cabinet was connected to the
main signalling cabinet by two
six core cables and at the same
time the air lines to the point
and signals were re-arranged so
that the signals were controlled
by the solenoid valves while the
point remained controlled by the
hand operated valve on the
platform. Initially the signal
solenoid valves were controlled

Modify this wiring
at your peril
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directly by the point detection circuitry and so indicated the position of
the point. This was done by the August running day but to the casual
observer the signals would have appeared to operate exactly as before.
The final part of the project was to build and install the station master's
control panel. A suitable control panel box had been donated to the club
via Peter Pardington and it was decided to mount it on a free standing
column on the platform. A suitable design was evolved for the column and
Peter arranged for it to be made.
The control panel layout itself was designed on a computer and after
checking was sent off to a company that produces vinyl stickers. Produced
on clear vinyl this was stuck onto the metal control panel and then all the
switches, buttons and lights were added. As with the equipment cabinet,
the internal wiring was done at home, with only final connection to the
cables leading to
the signal
equipment cabinet
needing to be done
on site. The hand
operated valve on
the platform and its
temporary wooden
stand were
removed on 21st
August with the
new control panel
and column being
installed and
connected the same
day. Not only did it
all work first time,
but it worked
faultlessly on the
September running
day. Perhaps most
amazing of all, it
kept junior member
Harry Wilcox
amused (and
reasonably quiet)
for hours...
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Wheel Standards
by Peter Reynolds

In December 1997 I wrote a long article, 8 pages, for Ashpan 55 about
Wheel and Track Standards. From the questions that are asked from time
to time members have either not read the article or have forgotten the
salient points. The following is a condensed and, hopefully, a more useful
version.
This time we are only going to look at the wheel standards as they relate
to 3½" gauge and 5" gauge models. You will note I refer to the gauge of the
model and not the scale, a 3½" gauge model of a South African loco will be
built to a scale of 1" = 1', a 3½" gauge model of a Ffestiniog loco will be
built to a scale of 1.75" = 1' . However if they are both to run satisfactorily
on our track, or any other club track with point work for that matter, their
wheels will have to be to the accepted standard for 3½" gauge.
The same applies to 5" gauge models, whatever scale they are built to the
wheels must be to the accepted standard for that gauge.
I know there are those out there that must make everything exactly to
scale. Why they do this with wheels I don’t know; if they made their boiler
exactly to scale it would not be usable. If you do make a locomotive with
exactly to scale wheels you must be aware that running on some tracks
may be problematical, particularly where there is multi-gauge point work.
Now the important dimension for any pair of wheels that is to run on any
railway, from full size down to the smallest model, is the distance between
the backs of each pair of wheels on an axle.
This is known as the back to back dimension. Get this wrong and you will
have trouble running through any point work. You could well de-rail or
damage the track or your model or all three!.
The 'gauge' does not matter: if you get the back to back and the wheel
profile correct you will be all right. The wheel profile is important as it not
only helps to keep things on the track, it also reduces the rolling
resistance.
The wheel tread must be coned. 2.0o is the usually accepted angle but
anything between 2o and 3o is acceptable. Both wheels on an axle and all
wheels that are coupled together in any way must also be the same.
Similarly both wheels on an axle and all wheels that are coupled together
in any way must be the same diameter.
Both wheels on an axle must be solidly fixed to the axle. The wheel set will
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not work correctly if the wheels can rotate independently of one anothe.
For one thing the rolling resistance will be higher and there will also be a
tendency for the wheel set to hunt.
The tables overleaf give the dimensions for both 5" and 3½" gauges. If
starting a new 5" build you should use the standard back to back of
4.687". This applies even if it is to an older design by the likes of LBSC.
Apart from the back to back and the wheel diameter there is a degree of
tolerance with the dimensions but you should make sure all the wheels for
a given size are the same profile.
As already stated both wheels on an axle and all wheels that are coupled
in any way must be the same size. If they are not you will be in all sorts of
bother when trying to run. The actual size does not matter that much; if
the drawing calls for 5" and you make them 4.9" this does not matter as
long as all the wheels are 4.9". For any locomotive, never mind what the
drawings say, if you follow the above details you could save yourself a lot
of trouble.
If your locomotive does a lot of hard work and the wheels treads are cast
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iron its worth checking the profile from time to time. The loss of
performance could be due to the wheel profile wearing rather than wear in
the valve gear. This is more necessary with some of the more recent
castings, as some of the cast iron supplied to model makers is formulated
for the ease of machining rather than for its hard wearing properties.

The wheel profile and the dimension table and notes are available on a
separate sheet. If you would like a copy, just ask.
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Winter Programme
October 2012

Friday 5th: Not Exactly A Robin - John Browning
Saturday 6th: Public Running Day
Friday 12th: Royal Air Force Marine Craft 1918-1986

Derek Wright
Friday 19th: General Interest Night
Friday 26th: Art In The Age Of Steam - Jonathan Hutchins

November 2012

Friday 2nd to Model Engineer Exhibition
Sunday 4th: Sandown Park

Friday 2nd: Model Railway Group Presentation
Saturday 3rd: Public Running Day
Friday 9th: The History of Nuclear Power - Tom Haynes
Friday 16th: East-West Railway Re-opening - David Sexton
Friday 23rd: Club Night followed by

Wood - How Species Are Used For
Different Purposes - Graham Hutchinson

Friday 30th: The Marlow Railway - Mike Walker

December 2012

Saturday 1st: Public Running Day
Friday 7th: Ickenham Community Evening

Portable Track Run
andMembers' Engineering Slides/Videos

Friday 14th: Red Arrows to Wallace & Gromit
John Oaten

Friday 21st: Christmas Slide Show
Sir Cyril & The Minions

Wednesday 26th: Members' Running Day

January 2013

Friday 4th: Taliesin - Peter Pardington
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