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Cover Story
Our cover photograph depicts Peter Reynolds' magnificent model of a
Blondin Aerial Ropeway, that was exhibited at our successful June Open
Day. Named after the famous nineteenth century tightrope walker they
were widely used in the Welsh slate quarries. The photograph has been
modified to remove the background so that the detail of this model shows
up more clearly.
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Chairman's Chat
We have had several new members join us in recent times so a warm
welcome goes to Stuart Gabriel, Lawrence Penn, Keith Chamberlain,
John Oaten and Rob Mitchell. I think I may have omitted to include
Stuart's dad, Ian, previously so a belated welcome goes to him as well.

I am writing this just after our highly successful open day which was
led by David Sexton with fine support from many others; well done
everyone. The relaxed but organised atmosphere of the day shone
through, and it was obvious that both members and visitors enjoyed
themselves.
The S&T Dept. have begun reconnecting some of the nest of cables in
the station including some of the telephone system and the
experiment with interlocking the station departure points with the
signals seems to have been successful.
It is hoped that in the next few months a permanent water supply will
be re-laid to the station meaning that the temporary overhead
arrangement should not be with us for much longer. Once this and the
final bit of platform concreting is finished we can begin to look at
replacing the long tunnel roof.
It will not be long before we arrive at the winter programme season. If
you or someone you know about, can contribute to it please let David
Sexton or myself know as soon as possible.

Mel Fuller

vvvvvvvvvvvvvvv

Don't Forget
Members' Running Days

Saturday 14th July &
Saturday 22nd September
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Ashpan Notebook
Exhibitions
We have now had formal invites for an IDSME stand at both the Model
Engineer Exhibition at Sandown Park (Friday 2nd to Sunday 4th
November 2012) and the London Model Engineering Exhibition at
Alexandra Palace (Friday 18th to Sunday 20th January 2013).
The Sandown Park show, the traditional ME exhibition, is earlier than
usual this year because of the Olympic Games, which has resulted in
revised race meeting dates at Sandown Park. There is another change in
that the club exhibits, rather than being upstairs, will be in the Esher
Hall which is below the main hall (access from the large car park).
Exhibits and Stewarding forms for the Sandown Park exhibition can be
found in the centre of this Ashpan. Please remove, complete and return
these forms no later than the IDSME AGM on Friday 28th September.
Better still, fill them in now and return the forms to Malcolm Parsons
earlier rather than later.
Forms for the Alexandra Palace exhibition should accompany the next
issue of Ashpan.

Ashpan 94 & 95
Thank you to those who have submitted contributions for inclusion in
this issue of Ashpan. The Autumn issue of Ashpan, number 95, is due to
be published in time for the Annual General Meeting at the end of
September and so any contributions should be with the editor by the end
of August. The editor's contact details can be found on the inside front
cover.

AGM & Committee Nominations
As usual, IDSME's AGM will be held on the last Friday in September. As
a consequence the forms for nominations for committee posts will be
displayed on the notice board in the club room from early August until
the beginning of September. Thereafter the secretary will write to
everyone with details of the nominations and the AGM agenda, giving
the required three weeks notice of the meeting.

Subscription Renewal Reminder
Subscriptions fell due for renewal at the beginning of April. If you
haven't renewed yet, the treasurer would be delighted to hear from you.
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IDSME
Open Day

On Saturday 16th June 2012
IDSME held an Open Day at
our headquarters in
connection with the biennial
Ickenham Festival which
this year commenced on that
day. Unlike on our normal
public running days, visitors
were allowed to explore our
site and visit parts such as
the workshop and steaming
bay which are normally off
limits. The Open Day
showed the best of IDSME
and was a really good
display of all the things we
do.

Visitors were greeted
by a 'Gate Guardian',
who handed them a
site map and welcome
sheet with details of a
DIY site tour. By
following the map
they could find points
of interest around our
site. Mel Fuller
(pictured) began the
day in this role but
later Derek Elliott
and Tim Lovell also
took a turn welcoming
visitors.
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On the station platform there
was a Model Engineering
display, with some fine
exhibits including Peter
Reynolds' Blondin Aerial
Ropeway and Peter Fitch's
naval launch and Dutch
gunboat. Other exhibits
showed work in progress and
there was a display of
stationary engines with at
least one of them running on
compressed air. The display
was arranged by Malcolm
Parsons.
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Train Driver Experience courses were run. These allowed our visitors to
drive a battery electric locomotive for ten minutes around our track. On
completion the budding drivers were handed a certificate. The courses
proved very popular, with some visitors having two goes. They were
accompanied by either Phil Wimbush or Tom Haynes, while bookings
were taken by Colin Reid in the Booking Office. Meanwhile down in the
steaming bay Peter Pardington had set up Fred Matthews' GWR loco on
a rolling road and had it
in steam. Visitors were
able to try their hand at
firing and could open
and close the regulator
to see the wheels go
round or sound the
whistle, something that
proved popular with
younger visitors. Peter
reckons the locomotive
travelled far further
than it ever would on a
normal running day,
without ever leaving the
steaming bays.
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In the clubhouse there was a Model Railway Display featuring the club
portable layout, Swakeleys, the OO room layout, Bidsmere West and
Graeme Vickery's small EM gauge shunting layout. Also in the clubroom
John Browning had brought along his table top workshop and was giving
demonstrations and allowing people to have a go at turning some screw
threads.
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Around the back of the site the two
signalboxes were open to visitors as
was the workshop. Members were on
hand to explain to visitors what they
were looking at and more than one

senior member took advantage of this tour, having found themselves in
the unfamiliar surroundings of an unnaturally clean and tidy workshop.
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All in all, it was a very successful day, a satisfying reward for all the
hard work put in by many members, both on the day, and in advance. It
really does show what can be achieved when a significant proportion of
the membership of the society makes a contribution. Although David
Sexton was the lead organiser, his strategy of delegating responsibility
for organising the different displays and activities to specific members
worked well.
We knew our advertising had worked when our first visitor turned up
twenty-four hours early, having come all the way from Melbourne,
Australia. We put his early arrival down to the confusion caused when
crossing the international date line. Most of our other visitors were far
more local, including many of our neighbours, all of whom took the
opportunity to have a good look around. As the open day was organised
in connection with the Ickenham Festival it was advertised in the
festival programme, and this no doubt brought us to the attention of
people in the area who had not heard of us previously ( the perennial
"I've lived in Ickenham for twenty years and never knew this was here...",
is as true today as it ever was.)
Thoughts are already turning to the idea of organising another Open
Day, with the consensus of opinion being for another event in two years
time, to coincide with the next Ickenham Festival. David Sexton would
be interested in hearing your views.
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Swakeleys Portable Track Run
by Bob Proudfoot

Having started the weeklong Ickenham
Festival with our Open Day, we
finished with a portable track run at
the Ickenham Festival Gala Day in the
grounds of Swakeleys House. A
hardened group of portable trackers
assembled at IDSME on Saturday 23rd
June and headed off (via various
routes) only to re-assemble on the
lawns (more of a meadow nowadays) of
Swakeleys House. Despite predictions
of the site resembling an average year at Glastonbury the surface held
up as the heavily laden vehicles rode over the somewhat spongy surface.
The gathering black clouds only briefly broke into a minor downpour but
the stiff breeze that held throughout the day rapidly dried us out. Having
watched the antics of various high-flying gazebos we decided on the
minimalist approach and deployed ours using the pyramid power
technique (no covers) - this didn't seem to keep the rain off but there
must be something in this ancient Egyptian mysticism, as they never
blew away.

Mysticism prevailed for the day as Tom duly arrived on site - asked
where to leave his car - 'Why the car-park, of course,' we all answered in
unison - Tom then drove off never to be seen again.

The afternoon continued at a pleasant pace with us carrying passengers
at a steady rate and come the close of proceedings a remarkably efficient
clear up was achieved. A count of the days revenue revealed we had
carried some 450 passengers.
Anyway thanks one and all for a pleasant day made even more
memorable by the great British public for their compliments and
interest. Most importantly thanks to the trusty portable track gang for
supporting this event as usual. Definitely our most important public
relations exercise and best opportunity to promote the club within the
village.
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BY FARTHE SAFEST SYSTEM
OF MASSTRANSPORT

By Paracaramel

Statistics can come up with some surprising results. For example, what
system is it that can carry over 2.5 billion passengers a year with an
accident rate in double figures and a death rate in only single figures?
Whilst these statistics originate in America the accident rate is
remarkably similar in all countries of the world. Just give it a little
thought before reading on and then consider that whilst the most
dangerous place in the home is the stairway, the safest place in the
world is on an escalator or in a lift.

Whilst escalators have only been in use for 112 years lifts were in use in
ancient Greece, but remained much of a novelty until 1853. Admittedly
they were usually only used for raising or lowering goods, most people
preferring to walk the stairs rather than chancing the lift. Indeed the
‘goods only’ lift was common until well into the 20th century. Not
withstanding the dangers to the common man, Kings and Queens have
not been so apprehensive. In 1743 the French King Louis XV used a lift
to gain access to the boudoir of his mistress from the balcony of his own
apartment. The lift was counter-balanced and powered by a team of men
discretely hidden in a chimney. Queen Elizabeth I had a similar
arrangement but dispensed with the discretion. Queen Anne at the end
of her life in 1714 used a lift in order reach her bedroom from the lower
floors of Kensington palace. In her case this was rather more of a
necessity than a whim, being dictated by her size. At her funeral the
coffin was nearly square.

The novelty status of lifts was set aside in 1853 when Elisha Graves
Otis invented the ‘Safety’ lift. He was working as an engineer at a bed
factory where cable breakage on the lift was common and unpredictable.
Otis designed a failsafe device which incorporated a safety clamp
engaging toothed racking on either side of the lift shaft. Tension from
the lifting rope kept the clamp disengaged from the toothed racks but in
the event of the rope breaking breaking the clamp immediately engaged
with the racks and prevented the lift from going into free-fall. The
following year Otis publicised his new invention at the New York
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Crystal Palace trade fair, where he installed a four
story high skeleton lift in the highest part of the
hall. He entered the lift that took him up to the
highest point and then instructed his assistant to
cut the rope. The spectators held their breath but
the clamp held and from then on Otis was in
business: firstly installing commercial lifts only,
but in 1857 installing the first safety passenger lift
in a five story department store in Manhattan.
This was the first public lift and thousands of
curious visitors flocked to the store. At the time the
only suitable power sources were steam
driven: either directly by steam engines
driving sheave operated ropes or by steam
powered hydraulic rams, fed from an
accumulator, which gave a smoother action.
The first electric powered lift was built by
Werner von Siemens in 1880 and
demonstrated at an exhibition in
Mannheim, Germany. Siemens used a
geared DC motor attached to the lift itself to
drive it up or down the toothed safety racks.
Having established the principal, Siemens
did not follow it up and it was left to the
Otis Elevator Company to perfect the
system. After two decades of expensive
development the first gearless electric lift
became operational in 1904. At a stroke all
other types became obsolete.

It is not uncommon to find that a new
technology allows other unrelated
developments; the Otis safety lift has
literally changed our sky-line. There is a
distinct limit to the number of steps that
people are prepared to ascend in daily life
which puts a limit on the height of buildings
that an architect can design. Otis liberated
the architects from this constraint.
Following the disastrous fire in Chicago in
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1871 reconstruction was limited to fireproof materials only and in 1880
the world’s first steel framed building, the ten story Home Insurance
Company Building, was completed and it contained four Otis safety
lifts. The era of the high-rise had arrived. At first people were reluctant
to occupy the upper floors which were often used for storage but it
quickly became evident that elevated living had an unexpected bonus in
Chicago at that time. It provided an escape from the smell of the meat-
packing and slaughterhouses at ground level and from that time on
buildings in Chicago steadily increased in height. These in turn
funnelled and accentuated the wind coming off Lake Michigan which is
erroneously thought to have given rise to the title ‘Windy City’. In fact
the term had been used back in 1858 to describe the cautious outlook of
the City of Chicago by the more adventurous City of Cincinnati.

In 1903 the twenty story ‘Flatiron’ building
had been completed in New York and
incorporated six Otis hydraulic lifts which,
although modernised, are still in operation
today. The building is generally recognised
as the first true sky-scraper having been
constructed as a steel frame clad with non-
load bearing masonry. Its distinctive shape
creates updrafts of air at its sharp end and
for many years this area was permanently
patrolled by a police officer whose sole
purpose was to ensure that men did not fore-
gather to study the effect on ladies skirts.
Incidentally, at that time the structure was
called the Fuller Building.

By 1931 the Empire State Building had been
completed with 73 lifts thus saving the 1,860
steps between bottom and top. The ill fated
World Trade Centre, completed in 1973, had
99 lifts in each of the two towers.

On a related subject, Jesse W Reno had
installed a novelty ride at the Coney Island fun-fair in 1891 which had
been further developed by an engineer called Charles Seeberger to
become a new type of people carrier which he called the ‘Escalator’. In
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conjunction with the Otis Company he launched the new device at the
Paris Exposition in 1900 where it won first prize. It was an immediate
commercial success which was widely adopted, not least by the rapidly
expanding underground network of railways in London. The first pair
were brought into use at Earls Court in 1911. In the first month some
550,000 people travelled on the escalators, averaging 18,000 per day
with a maximum of 24,500 on one day.
Up until that time deep level underground stations had been equipped
with lifts in vertical shafts, generally two lifts, side by side, in each
shaft. The busiest stations had three shafts and most others had two,
although in many cases only one shaft had lifts installed initially, the
second shaft being built with an eye on future growth in traffic. When
dealing with large crowds, such as you might expect just after a train
has arrived, escalators offer enormous advantages over lifts as they are
continuously available as you don't have to wait for them to arrive and
they can still be used as a normal stairway in the event of a breakdown.
However installation of escalators below ground is a tricky business as
the escalator shafts are difficult and costly to construct because of the
angle at which they descend. It is far easier to dig a vertical shaft and so
there was some interest in finding a design of escalator that could be
installed in such a shaft. Prior to the installation of the Earls Court
escalators some experiments had been carried out in an unused lift
shaft at Holloway Road station. In 1907 Jesse W Reno installed a
'double spiral continuous moving track'. This consisted of a moving belt
of teak slats with a speed of 100 feet per minute. The experiments were
not successful and the conveyor was never used by the public. Although
much of it was
scrapped a short
while later, the
lowest portions, at
the base of the lift
shaft remained,
forgotten for
many years. More
recently they have
been recovered
and moved to the
London Transport
Museum's Acton
Depot.
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Today the Otis Company is the worlds leading supplier of lifts, of which
there are estimated to be over 1.5 million examples world wide, and
their manufacturing capacity is in excess of 50,000 units per year.
However the escalator market is dominated by Thyssen but with
competition from Otis, Mitsubishi and Schindler. Surprisingly, the
largest market for lifts is not America or even China but is Italy. No
other form of public transport comes anywhere close to matching the
safety record of lifts. The present incident rate is one eight millionth of
one percent of all passenger movements made and the few deaths that
occur are nearly all maintenance related. With the exception of the
attack on the ‘Twin Towers’ only one incident of ‘free-fall’ has ever been
recorded. This occurred in 1945 when the Empire State Building was
struck by an aircraft which severed a set of cables and damaged the
safety clamps. The lift had one passenger only and they fell from the
75th floor to the bottom. Miraculously the lady passenger was not killed
although she suffered severe injuries.

Let us now examine the technology behind the
success. From 1902, when Otis introduced the
gearless electric drive, lifts were hauled up
and down by a system of steel wire cables
attached to a hitch plate on top of the cabin.
These cables led upward and over the top of
deeply grooved pulleys called sheaves where
they descended and were attached to
counterweights. The grooves in the pulleys
provided the friction and the motion was
determined by the drive motor. This
mechanism created the traction, which gave
this type of lift its name, and was housed at
the top of the installation in a dedicated
machine room. The counter weights were
determined by the tare weight of the lift plus
45% of the maximum rated load. With lift
travel in excess of 100ft a separate set of
cables or a chain was attached to the bottom of the lift and the bottom of
the counterweight to compensate for the differing weights of the traction
cables on either side of the sheaves. A typical lift shaft for a traction lift
will contain a hydraulic buffer in its base and four vertical guide rails,
two for the counterweight and two for the safety clamps.
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Modern traction lifts will be attached to either six or eight cables, each
of which has a breaking strain 25% greater than the maximum load and
whose tensions are equalised. Until recently drive motors were DC
powered by AC/DC generators and often used worm and wheel gearing
which gave accurate speed control and levelling at floor stops. These
systems have now been superseded by electronic control using AC
motors. Depending on the application, the speed of lifts can vary
between 100-4,000ft/min (Taipei 101 Tower) and ‘soft start’ electronics
are essential for the higher speeds. A recent development is the use of
polyurethane coated steel bands to replace the heavier wire cables.

In taller skyscrapers the lift-shafts
usually form a central core adding
strength to the building and allowing the
maximum free floor space. The entrance
lobby leading to the lift complex
traditionally incorporates an iconic design
applied to the lift doors such as illustrated
by the Chrysler Building and the Empire
State Building. In medium rise buildings
it is now common to
design the lift complex
such that the lifts
themselves become a
feature and are exposed to
view around an atrium
which forms part of the
interior design as shown
by the Deutsche Bank
Building in Sydney.
In order to get the
optimum efficiency of a
high-rise lift system there
has to be a mix of express
and local lifts with
exchange lobbies at strategic intervals as shown in the diagram
(overleaf) for the late World Trade Centre buildings. In addition their
operation has to be computer controlled to gain the most economical
movements. In the latest office blocks staff are issued with readable
smart cards thus allowing predictive technology to further maximise
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efficiency. In other applications such as large hospitals designated staff
are able to ‘commandeer’ lifts for emergency use. Other innovations
have been introduced such as double bank lifts and also self driven lifts
which do not require cable hoists but instead climb the guide rails, thus
allowing several lifts to operate in the same shaft.

In order to bring this article full circle I need to mention the Disney
Tower of Terror in which people in search of a unique experience are
encouraged to enter a lift which is deliberately put into free fall and
more. The lift, in which the victims are strapped onto seats, is attached
to a continuous taught loop of cables powered by a pair of enormous
electric motors each being 12ft x 7ft x 35ft. These accelerate the ten ton
mechanism in a downward direction exceeding that obtainable by
gravity alone. Maximum speed is reached in 1.5 seconds before starting
retardation and the entire fall occurs over a distance of 130ft. There are
four different drop profiles which are chosen at random. The screams
are surely enough to turn Elisha Otis in his grave.
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PIPE FITTINGS
by Peter Reynolds

When building a model it is often necessary to bend small thin wall
piping into various configurations. To do this neatly is easier said than
done. One can use a pipe bender but one is required for each size of
piping and if multiple bends are involved it can be tricky to get them in
the right place. Fortunately the size of most of the pipes we use is such
that they can be bent by hand. Some care is required however to ensure
there are no kinks or flattened bends.

To hand bend small thin wall piping without kinking or flattening it, one
can either use a bending spring or fill the pipe with something such as
fine dry sand or 'Woods Metal'. I have never had much success with
small size bending springs, and sand is difficult to pack tightly enough
and can make an awful mess in the workshop. If tight or complicated
bends are needed I usually use 'Woods Metal' which is a bismuth alloy
with a melting point of around 70oC and has the added advantage in
that it expands as it solidifies. A piece of tubing can easily be filled with
the molten metal and when cool the tube can be bent to the shape
required.

The 'Woods Metal' filling is easily removed by placing the bent tube in a
pan of hot water. If doing this in the kitchen with one of the domestic
saucepans make sure SWMBO is not around. They tend to be a bit
touchy about what’s done with their equipment. The 'Woods Metal' can
be stored and used again, which is just as well as it is not cheap; make
sure you are sitting down when you check the price. Fortunately we don’t
usually need much and there are suppliers out there that do sell small
quantities.

There are instances where some very tight bends are needed which
cannot be made even with a pipe bender or by filling the pipe, without
damaging the pipe. For very small pipe work the answer is to fabricate
an elbow, although for pipe work of 8mm o.d. and above there are
available a range of standard plumbing fittings. Many of you will be
familiar with the usual plumbing pipe fittings that contain a ring of soft
solder in sizes 15 mm and upwards. This type of fitting is also available
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Figure One
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without the ring of solder. These are known as 'end feed fittings'. What is
not commonly known is that this range of fittings are available in sizes
down to 8mm. The standard sizes of interest to us being 8, 10, 12 and
15mm.

To purchase this type of fitting one has to patronize a proper supplier
and not one of the large DIY stores. We are lucky to have such suppliers
locally; the
plumbing shop
in Ickenham
stocks bends
and tees in
these small
sizes.
Figure One
shows a
drawing I did
some time ago
for the smoke
box pipe work
on the club loco
to show how
simple it all
became when
the right
fittings were
used.
The sizes of
these small
copper fittings
are shown in
Figure Two.
The sizes shown
are taken from
fittings in my
possession,
these were all
purchased from
the shop in
Ickenham.

Figure Two
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SeeingThings
First a little history1. There
was a time when signalmen
were expected to keep an eye
on their signals to ensure that
they were showing the correct
information to drivers. In the
old days this was easy as the
signalman would be standing
next to the signal and he only
had to look up to ensure that it
had responded correctly to his
movement of the lever. Then
one day someone had the
bright idea of grouping all the
levers for points and signals in
one place so that the
signalman no longer had to
rush all over the place
changing points and clearing
signals. Of course it was

realised that the signalman needed a good view of all the signals under
his control and so he was placed on a raised platform with all the levers
in front of him.
These raised platforms
were rather exposed.
In the past, while
signalmen worked in
all weathers, if a quiet
moment presented
itself, they could go
and look after a point
or signal lever
conveniently located
adjacent to some
shelter. Now they had
to stick close to their
raised platforms. It
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wasn’t long before requests were submitted to management for some
shelter to be provided. Management thought this an eminently expensive
idea and therefore said ‘no’. Not long after this, the signal engineer
noticed that his shiny new lever frames were going rusty. He therefore
arranged for some wooden walls and a roof to be erected around the
platforms to protect his equipment from the elements.
These wooden walls rather ruined the signalman’s view of his signals and
he could no longer be sure that the signals had responded correctly to his
lever movements. Fortunately some bright spark in the civil engineer’s
department had come up with a device that allowed people to see through
solid wood. The deceptively simple contraption consisted of several pieces
of glass held in a wooden framework and was known as a window3. Once
installed, the signalmen were happy as they could once again see their
signals.
The signal engineer, by contrast, didn’t like the windows as he claimed
they let the weather in. He also claimed that his signalling equipment
was perfectly reliable and signalmen didn’t need to check that the signals
had responded to the lever. He attempted to prove this latter point by
sticking the signals on the signal box roof, out of the signalman's line of
sight. This just meant that the signalmen stuck their heads out of the
window to check the signals. This let more weather in and did not
improve the signal engineer’s opinion of the windows.
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The signal engineer's next ploy was to put the signals as far away from
the signal box as possible. This made them difficult to see, particularly if
the civil engineer had carelessly left a road bridge, or even a tunnel, lying
about the place. In some cases it was even down to the short-sightedness
of the people who built the line as, allegedly in the interests of economy,
they had unaccountably failed to follow the well established Roman
practice of dead straight transport links. This gave the signal engineer
ample opportunity to hide his signals out of sight round curves if no other
suitable obstruction presented itself.
Of course, by and large, when a signalman pulled his lever the signal
responded properly and so all seemed well. Then one day it snowed. A lot.
Not only did this make the signals very difficult to see from the signal
box, but it also stopped the signals from working correctly. This made
things a touch tricky, and more than one train driver was obliged to bring
his train to a halt using the so-called TIF brake4. This was frowned upon
by senior management as it tended to scratch the paintwork on their
shiny (for which read expensive) locomotives. They therefore prevailed
upon the signal engineer to give some consideration to providing an
indicator in the signal box to show that the signal had correctly
responded to the movement of the signal lever. Thus was born the signal
repeater.
This brings us to our own railway. When our current signalling system
was installed, a number of semaphore signals were provided in the
vicinity of Marsh Junction Signal Box. At the time all of them could be
seen from the box using the 'looking through the window' method and
thus there was no problem checking that they were operating correctly.
Then somebody
ambled up and built
an engine shed over
the steaming bay,
and all of a sudden
the signalman could
no longer see the
steaming bay exit
signal. (He also
couldn't see any
train standing at
that signal, but
that's the driver's
problem.) Due to the The Steaming Bay Exit Signal and

the Signalman's view of it.



Summer 2012 25

locking arrangements in that area it is possible for less experienced
signalmen to pull the lever for the steaming bay exit without the signal
clearing, because of the position of certain other levers. As he could no
longer see the signal there was nothing (apart from an irate driver) to
alert him to his error. Something needed to be done.
About a year, or so, ago IDSME
received an offer of some railway
related items from a house being
cleared in Ruislip, following the death
of the owner. Mostly this consisted of
books on railway subjects, but among
the other items was a genuine railway
signal repeater. This was too good an
opportunity to miss and so plans were
developed to install this in Marsh
Junction Signal Box to act as a
repeater for the steaming bay exit
signal.
The work fell into two parts: the equipment in the signal box and the
equipment at the steaming bay exit signal.
In the signal box it was felt that the repeater should be sited so as not to
block any existing view or equipment but be near the facilities associated
with the steaming bay exit signal and
point. Above the signal bell that
indicates when a train is ready to leave
the steaming bay seemed a suitable
position. A piece of metal to fit under
this bell was found to make a bracket.
The mounting surface was made out of
a bit of softwood, cut, stained and
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finished to reasonable match with the
existing woodwork. The repeater was
mounted on this assembly and this can be
removed without any disturbance to the
existing equipment.
The repeater, itself, consists of a needle
which normally hangs vertically downward
under the influence of gravity. Behind the
fascia is an electric coil and when a DC
current is applied to the coil the needle is
deflected to the left or the right, according to
the polarity of the current. As such the
repeater has three positions. These are:

• 'On', indicating that the signal is
correctly at danger; a current is
applied to the coil to deflect the
needle to the left.

• 'Off', indicating the signal has cleared fully; a current is applied to
the coil to deflect the needle to the right.

• 'Wrong', indicating that the signal arm is not detected as being
either properly at danger or fully clear. No current is applied to
the coil and so the needle hangs vertically under the influence of
gravity. In fact our repeater has the words 'Light Out' in this
position, a legacy of its precise application in a real signal box.

There were no markings on the repeater to indicate the voltage of the
coil, but it was known that this sort of repeater typically operated at a
voltage of about 1.5V. Tests using a 12V DC supply showed that the
repeater worked quite satisfactorily when wired in series with a 1KΩ
resistor. There was already a 12V DC supply available in the signal box.

To detect the semaphore arm position some sort of detection was required
and suitably small micro switches were found. The aim of the game was
to try to make the repeater work without any changes to the existing
apparatus, so that if it all came to nought, no harm would be done. The
other criteria was to make whatever we did as maintainable as possible,
without disturbing existing kit.
Investigation showed that it should be possible to get a mounting plate
behind the arm operating linkages to hold the micro switches. A piece of
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paper was cut to make a template of the required shape and a piece of
3mm thick dural cut to match. As it was felt that it would not be possible
to get the micro switches perfectly located (although they do have a
reasonable amount of travel over which they will operate as required)
some provision for adjustment of their relative positions was thought
necessary. To this end moveable mounting sub-plates were made, (more
3mm dural). These pivot on a piece of 3/32"
stainless rod (super-glued in) and are locked
in position by a 2.5mm stainless screw in a
slot. This is all that keeps the sub-plate on
the mounting plate.
The micro switches are fixed to the sub-plate
by 2.5mm stainless screws, as experiment
showed the micro switch mounting holes
were between 6BA and 8BA and no 7BA
stainless or brass were to hand. (The 2.5mm
SS screws were supplied by the mechanical
workshops of SIS Outside Broadcasts)
The only modification to the signal was to
drill and tap a single 4BA hole in the signal
post to attach the mounting plate. It is
prevented from rotating by fitting under the
top cap of the post and in practice, the
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rotational forces are, in any case,
minute.
With some effort, a 6-core cable was
run between the signal box and the
connection box at the base of the
signal. A separate cable was run from
the top of the signal to the connection
box. This is soldered directly to the
micro-switches at the top but is joined
to the main cable by a terminal block
inside the connection box.
Finally some sort of weather
protection was attempted by making a
cover from some horrible-to-work-
with, thin tin found in stores. This
merely clamps under the micro-switch
mounting assembly and can be
removed by just slackening the screw
and sliding it back.
The micro switches are positioned such that when the signal arm is
correctly at danger, the lower micro switch is in contact with, and
operated by the operating arm of the signal. When the signal is clear the
upper micro switch is in contact with and operated by the operating arm
of the signal. The micro switches are wired up in such a way, that if one
is operated but the other is not then a voltage is applied to the repeater's
coil. The polarity is determined by which switch is the one that is
operated. (See diagram). If neither switch is operated (as should happen
when the signal arm is moving from one position to the other) then there
is no complete circuit and the voltage on the coil is zero. Similarly if both
switches are operated at the same time (something which should not
happen in practice) there is again no complete circuit.
Interestingly, now that it is working, the repeater has highlighted the
fact that the steaming bay exit signal has a tendency to just fail to
complete its full movement when being cleared, if the signal has not been
used for some time. This is indistinguishable to drivers but shows up on
the repeater which drops from 'On' to 'Wrong' as the signal arm falls just
short of operating the upper micro switch.
With the repeater now in use the signalman at Marsh Junction can once
again easily see exactly what all his semaphore signals are doing. But
that signal box also controls a couple of colour light signals, Nos. 09 & 25.
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These are the signals as you come out of the two tunnels and they face
away from the signal box. For some unknown reason it was deemed that
they should face oncoming trains, despite the obvious difficulties this
creates for the signalman who now has no idea whether or not the signals
have cleared. One of the signals also has below it, the shunt signal
reading into the steaming bay. Typically in signal boxes the status of
colour light signals is shown by mimic lights mounted on the signal box
diagram, rather than a separate repeater instrument as with semaphore
signals. As colour light signals have no moving parts, an electrical
indication seemed the obvious solution.
Two bi-colour LEDs were mounted on our signal box diagram at the
appropriate locations to represent the signals concerned. These bi-colour
LEDs are effectively two LEDs in the same LED package, one red and
one green. These can be lit individually or both together. Thus one LED
can be made to show red, green or yellow, the last being the colour
achieved when both LEDs within the package are lit. In practice it has
turned out that the angle of viewing significantly affects how 'yellow' the
LED appears to be. A third LED was also mounted on the diagram. This
lunar white LED is used to indicate when the shunt signal is clear into
the steaming bay. It has turned out to be much brighter than expected
and during the
hours of darkness
drivers have the
option, when
entering the
steaming bay, of
either looking at
the shunt signal to
see if it is clear, or
looking at the
signal box to see if
it is lit up like the
Blackpool
illuminations. A
white LED was
chosen as shunt
signals show a
white light at
night when clear.5
To drive these

Signal Box Diagram: Wiring of
Signal Indication LEDs.
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LEDs it was necessary to know when the signals were at danger. This
was most easily achieved by putting a relay in parallel with the red lamp
of each signal. When the signal is red both the lamp and the relay (09
REKR or 25 REKR8) are energised and the relay causes the relevant red
LED to illuminate. When the signal clears the red lamp extinguishes and
the relay de-energises which causes the relevant green LED to illuminate
instead. A third relay (10 GKR) is provided to indicate the state of the
next signal (No. 10). This is the semaphore signal between the level
crossing and the signal box. The state of this signal determines whether
the two colour light signals show yellow or green when they are cleared.
The third relay was put in parallel with the solenoid valve driving the
semaphore signal and is energised when the signal is clear. When de-
energised the relay provides an alternative feed to the red LEDs so that
both red and green are illuminated together, giving a yellow indication, if
one of the colour light signals is clear but signal No. 10 is at danger.
Similarly the indication LED for the shunt signal is controlled by a relay
(09 GKR) in parallel with the solenoid driving shunt signal. When the
relay is energised the indication is illuminated (as is the whole of the
signal box). All that now remains to be done is to modify the track rules
so that signalmen are required to wear dark glasses when on duty...

Signal No. 09 Wiring, including relays 09 REKR & 09 GKR
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Notes:

1. All history2 appearing in this work is fictitious. Any resemblance to real
history, recorded or unrecorded, is a miracle.

2. Reader, I think proper, before we proceed any farther together, to acquaint
thee that I intend to digress, through this whole history, as often as I see
occasion, of which I am myself a better judge than any pitiful critic whatever;
and here I must desire all those critics to mind their own business, and not to
intermeddle with affairs or works which no ways concern them; for till they
produce the authority by which they are constituted judges, I shall not plead to
their jurisdiction.

3. Apparently the window was quite an old invention, but was not widely known
about during the early days of the railway, as these devices were taxed by the
government. Fortunately the window tax was abolished in 1851, and this was
immediately followed by a boom in signal box construction. As might be
imagined the window tax had not been popular, unlike the wallpaper tax. This
latter tax, first imposed in 1712, has gone down in history as the most popular
tax in British history. For over a century married gentlemen up and down the
land were able to advance the existence of this tax as a credible reason for 'not
redecorating the house this year'. Queen Victoria abolished the tax after
carefully listening to Prince Albert's explanation of 'why Windsor Castle could
not be redecorated this summer', causing much dismay throughout almost half
the population.7

4. TIF stands for Train In Front. It works on the principle that when you catch
up with the train in front you slow down, whether you want to or not.

5. A note on colours. Railway signals in the UK generally use four colours: red,
white, green & yellow. In the early days when time interval working was in
operation, the railways just used three, red for stop, green for caution and white
for clear. After a train passed a signal it would be turned red for five minutes,
then green for five minutes and finally white until the next train passed. Thus
the following instruction to enginemen:
'White is right, and red is wrong, and green means gently go along'6.
Eventually this system was replaced by the various block systems which had the
advantage of giving positive information that a train had passed clear of a
particular section of track. Thus the block system required only two indications,
red for stop and white for clear. However, at busy junctions where more caution
was required, signals continued to show either red, green or white.
As towns and cities grew larger, the number of white lights near the line that
were nothing to do with the railway rocketed, and so to avoid confusion at night,
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the railways began to use the largely redundant green in place of white on their
main signals. Shunt signals, being close to the ground, remained unchanged and
to this day still show white lights when clear. Of course using green in place of
white, meant that some other colour had to be used in place of green, where that
was still in use for its original purpose, and the colour chosen was, wait for it,
red. Thus, at night, it was down to the Driver's knowledge of the route to know
whether the red signal ahead was one where he had to stop or one where he just
had to slow down a bit. In daylight, of course, the shape of the semaphore arm
gave it away; if there was a 'fishtail' notch cut in the end then he only had to
slow down.
This was a very unsatisfactory situation and various solutions were tried to
alleviate the problem facing drivers during the hours of darkness. The best
solution was the Coligny Welch signal lamp. In addition to showing the normal
red & green indications it also showed a white chevron to the right of the signal
which mimicked the fishtail notch in the signal arm. There were also trials of a
flashing gas lamp.
Now you might wonder why the obvious solution of introducing another colour
was not thought of. Well it almost certainly was, but the government had become
involved. In 1892, in an attempt to ban the use of white lights, the Board of
Trade decreed that all new signals would henceforth show only red or green.
They overlooked the fact that this also precluded the introduction of another
colour. It wasn't until 1906 that the Metropolitan District Railway trialled the
American idea of yellow signals for distant or repeater signals. Of course that
unfortunate company was being run by Americans at the time.

6. In subsequent years as British engineers were building railways throughout
the world (and particularly South America) they were fond of using the simpler
mantra of 'Red Stop. Green Go.' when explaining the operation of signals to the
natives. In fact they said it so often that the natives began referring to the
British collectively as 'Green Gos', but since they were natives their spelling
wasn't up to much and those who knew how to write ended up spelling it
'gringo'.1

7. A small proportion of married gentlemen were wallpaper manufacturers and
therefore not totally discommoded by the abolition of the tax, which generated a
boom in sales to gentlemen unable to come up with an alternative excuse on such
short notice.

8. The relay designations describe the relay function using the signal engineer's
alphabet. Thus 09 REKR translate as Red Lamp Indication Relay for No. 09
signal, while 10 GKR translates as the Signal Indication Relay for No. 10 signal.



Ashpan Number 9434


	Cover
	Contents
	Cover Story
	Chairman's Chat
	Ashpan Notebook
	IDSME Open Day
	By Far The Safest System Of Mass Transport
	Pipe Fittings
	Seeing Things
	Seeing Things (Notes)



