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Cover Story
The biennial Ickenham Festival took place during June this year and
IDSME was once again involved by providing a portable track at the
Festival Gala Day on Saturday 18th June. This year marked the
fortieth anniversary of the Ickenham Festival, and it is pleasing that
IDSME has been involved in some way with every one of the twentyone
festivals held to date.
This year, as in 2014, the festival gala day was held on the sports field
of Vyners School. An innovation, at least as far as IDSME was
concerned, was the decision to set up the portable track on the evening
beforehand. Thus Friday evening saw the regular portable track
supporters gather at the club to load the trailer and set off to Vyners
School. This was with some trepidation as the previous week’s
downpours in the
area were surely to
have an effect on the
school sports field.
This gave way to a
pleasant surprise
when we found that
the area was in fact
no worse than it had
been two years
previously. We were
warned to avoid a
couple of waterlogged
areas, but quickly
laid claim to our
favoured pitch 
namely the cricket
pitch. This nice
straight and level area was much preferred as it involved only minimal
track packing to achieve a smooth and safe alignment. We very quickly
had the track laid and our boundaries secured, and so set off back to the
club to check for anything else we might need for the run.
Saturday dawned overcast, but with at least a promising forecast not
for sun but an offer of a relatively dry day. This was tempered by the
knowledge of just how much rain had fallen overnight: more trepidation
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re the state of the field, not least because of the thought of trying to
escape at the end of the day up the slope from the site back on to the
roadway.
At least the previous night’s work paid off as we were able to gather
over a leisurely breakfast before loading locomotives and returning to
the school.
The leisurely approach to the day continued as we prepared the
locomotives, three electrics and one steam, all ready and awaiting the
early bird customers. The proceedings got formally under way once the
festival procession arrived on site, an array of youngsters in various
costumes themed on the forty years of the festival  the procession was
tailed by the ATC band and then the burblings of a lone ‘Grey Fergie’.
"Pardy’s come out to play," we thought. But no, this was just a poor
imitation of his pride and joy.
The afternoon passed with a steady stream of passengers and an
otherwise uneventful run concluded on the stroke of five o'clock. Time
to pack up and clear the site as it was to be used for the festival’s
evening concert. Swift teamwork and assistance from both members
and some family supporters meant we were rapidly packed and ready
to roll.
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The Final Challenge  what state was the exit to the site now in and
would the trailer submit to being dragged clear without ending the day
with embarrassing wheel spin. A quick rounding up of members
ensured a team behind the trailer ready to push should we succumb to
the slime. Instructions to the traffic marshal that the car and trailer
approaching "ain't gonna be stopping" led to a spirited attack on the
slope. Success! No wheelspinning embarrassment and a clean
departure. Phew!
Returning to the club  trailer parked  locomotives unloaded  trolleys
back in carriage shed  and all by ten past six. Pretty good performance
by one and all.
Thanks to everyone that came along to a really pleasant local event.
I'm sure we promoted the club in a really positive way amongst our
own local supporters and found some new customers for running days.
The final tally was 328 passengers and £164 into the coffers, over a
third up on 2014.

Bob Proudfoot
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Chairman's Chat
Well I can’t believe it’s now threequarters of the way through the club
year already. It really seems like only a few weeks ago we were
settling down to start another winter programme session.
The winter months flew past and we have hurtled full speed into the
summer running season. Sadly it seems that the one consistent thing
we’ve suffered from is the rain. Having been on site last Thursday
evening when Ickenham was deemed to have suffered 37mm. of rain
in an hour (that’s an inch and a half for most club members) I can at
least vouch for the successes of our reroofing and the most recent
piece of work in the form of guttering. The Parry canal was
transformed from a trap for unwary presidents into a fullyfledged
waterway in a matter of minutes.
I shouldn’t moan really as our three running days, and the Ickenham
Festival portable track run, were all blessed with fortuitous gaps in
the ongoing monsoons. On that note, thanks to all for their response
in supporting these activities. Passenger numbers have been very
encouraging and I’m sure this is due in no small way to the friendly
atmosphere at the club that so many of our guests comment on.
Public activities aside, much other work has been achieved over the
past few months, progress on the workshop structure continued apace
– fencing replaced – storage reviewed  locomotives maintained 
ceilings repaired – and lots more to come. There is also always the
unsung work of ‘parks & gardens’. This is the really never ending
challenge of not only beating back the greenery, (particularly difficult
this year with the perfect growing conditions created by the weather),
but also just making the site look really great!
Looking forward  what’s happening? We are hoping to soon see the
completion of the new workshop structure and the opportunity to
refine all of the kit currently sited under the covered area. This will
enable part two of the project to progress, namely a new custom built
canopy to provide a large and useable work space. There is also the
club attendance at the revived ME Exhibition in September to plan
for. I'm keen to see how the new Brooklands venue will prove itself.
Your support, as ever, is much needed.

Finally the first shoots of interest in the promised driver training
have been realised. We have a newly qualified steam driver, after his
marathon ninehour assessment; we couldn't get him off the train! I
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won’t mention names, but I’m sure you’ve all heard of him. Anyway who
is next? There must be some keen enough to step forward; there is a

steam locomotive, maybe two, available on site, so don’t be shy. Advice
and training is freely available!!

Regards all
Bob Proudfoot

vvvvvvvvvvvvvvvvv

Ashpan Notebook

Subscription Renewals
Membership subscriptions for 2016/17 fell due at the beginning of April.
The full membership subscription this year is £30, while junior
membership is £6. Most members have already renewed for this year,
but if you are one of the few who has not yet done so, the treasurer will
be delighted to hear from you.
If you can't get down to the club to see him in person then you can either
pay by electronic transfer into the club account (at Barclays, Sort Code
207353, Account No. 30548782, your name will serve as the transaction
reference) or by sending a cheque (made payable to IDSME) to Graham
Findlater, 6 Arundel Road, Sands, High Wycombe, Bucks HP12 4NE.

Ashpan 110 & 111
Thankyou to those who have submitted contributions for inclusion in
this issue of Ashpan. The Autumn edition of Ashpan, number 111, is due
to be published in time for the Annual General Meeting and so any
contributions should be with the editor by early September. 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 clubhouse notice board 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 formal notice of the meeting.
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TheWidest Narrow Gauge
Part Three

By Patrick Rollin

Part two described the period from electrification in the 1930s up to
closure of the line in 1977 for complete modernisation. The story now
continues with a description of that modernisation.

After closure the first priority was to remove as much redundant
equipment as possible. The trains were disposed of in various ways.
Most went for scrap although some were retained for eventual display
in museums. Six motor cars were purchased by the Beamish Open Air
Museum. They were not intended to be exhibits, but were simply
obtained to provide a source of spares to allow Beamish to keep its fleet
of trams operational.
The new trains were built by MetroCamell and consisted of 33 single
ended motor cars designed to run as two or three car trains. In fact,
each motor car could run on its own but never did so in passenger
service. Unlike their predecessors these trains had doors on both sides
of the train, reflecting the new arrangements at stations where
platforms might be on either side. The trains were fitted with GEC
traction equipment with each axle being motored.
The trains had high lift shoe gear to accommodate a significant
difference in conductor rail height between the tunnels and the depot. It
will be recalled that the conductor rail in the tunnels had originally
been placed more than a foot higher than the running rails, and it was
not possible to change this during the reconstruction. In the depot
however such a high conductor rail would be a great inconvenience to
staff on or about the track and so a lower height conductor rail position
was selected. There were collector shoes on both sides of the train and
each pair was mechanically connected so that when the shoe on one side
was raised by the conductor rail, the shoe on the other side would also
rise. If this had not been the case the unraised shoe would have fouled
the tunnel lining segments in the tunnel.
The trains were to be single manned and it was a requirement at the
time that such trains on an underground railway should be equipped
with automatic train operation so that in the event of the driver
becoming incapacitated the train should still drive itself safely to the
next station.
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The first car, in its bright orange livery was delivered in January 1978
and a press demonstration was arranged for the following week in the
depot. At this event one official made a remark about the trains running
like clockwork after the modernisation and the following day the
railway was referred to in print as ‘The Clockwork Orange’ for the first
time.
One of the biggest jobs of the modernisation was the complete
replacement of the track. This included removing the old track and
track bed and replacing it with track on a concrete base. Rail was
delivered in 40 foot lengths and then welded on site to form a
continuous rail, except where insulated rail joints were required for
track circuits.
The conductor rail was mounted, as before 307mm above running rail
height, but now switched sides regularly, whereas before it had always
been on only one side of the train. Where it swapped sides there needed
to be an overlap between the two conductor rails to ensure that the
collector shoes on the train remained continuously supported and did
not drop and foul the tunnel lining rings. This mean that there was a
problem in isolating different parts of the conductor rail as no rail gaps
could be allowed. The solution was to provide a series of short isolated
sections of conductor rail which provided the isolation necessary while
still supporting the collector shoes. In the two crossover chambers for
the new connection to the depot the conductor rail drops down to the
lower level used in the depot, there being sufficient clearance here for
the collector shoes at the lower level.
A new pumping and drainage system was provided as part of the work
and this time submersible pumps were provided. Sumps were provided
at 23 locations, usually in the outer circle tunnel with pipes leading into
it from the inner circle tunnel. At some locations separate sumps were
provided for each tunnel. Each sump had a pair of pumps installed. One
was the duty pump and the other the standby pump for use in case the
duty pump failed or could not keep up with the rate of water ingress.
There were two ratings of pump on the system based on anticipated
water flow and the distance that the water had to be lifted to reach the
public drains.
Perhaps the most visible aspect of the modernisation, apart from the
new trains, was the complete transformation of the stations on the line.
One objective was to lengthen all platforms so that they could
accommodate three car trains. Two stations, Govan Cross and St Enoch,
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Above: Govan Cross station during reconstruction. The original island platform
and platform chamber have been demolished and a wider excavation has been
made for the new flanking platforms. Note the subway to street level that once led
from the top of the stairs from the platform, above and between the two tunnel
mouths.
Opposite: Govan station as it is today.
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were completely rebuilt with two flanking platforms outside the tracks,
replacing the original island platform. The former was also renamed
simply Govan. Three other stations, Hillhead, Buchanan Street and
Copland Road (now to be renamed Ibrox) had a single flanking platform
added to serve the outer circle, the island platform being retained to
serve the inner circle. Many years after modernisation glass screens
were provided along the outer circle edge of the island platforms at
these three stations.
At Merkland St it was decided to provide interchange with British Rail.
The BR station at Partick Hill was closed and a new Partick station
opened where the line crossed the route of the Underground. This was
immediately adjacent to the entrance to Merkland St station. In view of
the anticipated level of interchange traffic it was felt that two separate
flank platforms should be provided as at Govan. However, enlarging the
existing platform chamber would have been very difficult as it would
have involved excavating through an existing railway embankment
while maintaining the BR train service. Instead it was deemed easier to
build a completely new station a very short distance north of Merkland
St. In the process the name of the station changed to Partick and, to
avoid confusion, Partick Cross station was renamed Kelvinhall.
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Above: Broomloan Depot from the air.
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The remaining stations retained just their island platforms. One big
change however was the provision of emergency exits from all
platforms. In the case of stations which retained an island platform this
was, of necessity, at the opposite end of the platform to the existing
entrance, which in turn meant that the existing station master’s office
and relay room had to be removed and the traction switch panel had to
be found a new home in a new subterranean switch room. Two of the
stations, Kelvinbridge and Bridge Street were turned around. That is
the existing entrance became the emergency exit and a new main
entrance was provided at the other end of the platform.
Except for Kelvinhall, escalators were provided at all the stations north
of the River Clyde. South of the river escalators were only provided at
Shields Road and Govan.
Initial plans for the improvement to Broomloan Depot envisaged the
adapting the existing car sheds to be the maintenance workshops of the
new fleet while a new stabling shed was built alongside. At that time, it
was still thought that one circle would be modernised at a time and
problems were therefore anticipated in trying to adapt the car sheds at
the same time as maintaining the existing fleet of trains required for
the unconverted circle and later the new trains required for the
converted circle. The plan was therefore reversed. A new purpose built
maintenance workshop would be built on the Govan goods yard site, the
Govan branch of the Glasgow & Paisley Joint railway having closed.
The existing
car sheds
would
eventually
become the
covered
stabling
sidings, and
this could
easily be
accomplished
after the
modernisation
was largely
complete.
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The other big change was the provision of a connection between the
depot and the running lines. Two new crossover chambers were
constructed on the line between the old carshed pit and Ibrox station.
From each chamber a single line curved away and they ran side by side
up a ramp to two head shunts located on the formation of the erstwhile
Glasgow & Paisley Joint Railway Govan branch. From here trains
reversed into the depot. At a later date it was realised that a test track
would be desirable and it was relatively easy to provide this along the
abandoned railway formation.
One problem encountered during the modernisation was that the depot
had been isolated from the traction current supply while the traction
ring main cables were replaced in the tunnels. To get around this one of
the mercury arc rectifiers at Benalder St Substation was temporarily
moved to the depot. It was subsequently realised that it was desirable
for the depot to have its own substation once the modernisation was
complete, rather than rely on supplies fed by Benalder St and Seaward
St substations via the ring main cable. Broomloan substation opened in
April 1981 allowing the mercury arc rectifier to be returned to Benalder
St the following month.
The new signalling system was designed to allow trains to operate at
two minute intervals. It used track circuits to detect the presence of the
trains. Aside from the section between Govan and Ibrox, where the
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connections to the depot were, the signalling was designed to work
automatically. In most cases each signal section stretched from one
station to the next but in five cases it was necessary to provide an
intermediate signal between stations to achieve the desired twominute
interval between trains. One track circuit was provided for each section
and stretched from a point located a braking distance beyond the signal
to the equivalent point beyond the next signal. In addition, a treadle
was provided at each signal, and operation of this caused the signal to
turn red as soon as the train had passed it, rather than have to wait for
the train to reach the track circuit. There was also a photo electric
sensor and a light beam which the train broke as it entered the
platform. This had no direct effect on the signalling, rather it simply
controlled the indications on the control panel. Each track circuit
indication on the control panel was split into three. When the train first
entered the track circuit the first indication was illuminated. When the
train broke the light beam the second indication illuminated indicating
the train had reached the platform. When the train departed it operated
the treadle which in addition to turning the signal red, illuminated the
third indication showing that the train was leaving the station. Thus
controllers were given some indication of the train’s progress through
the signal section. More affluent railways might have used more track
circuits to achieve the same effect. However, there was a desire to
minimise the number of track circuits because of the necessity to
provide expensive impedance bonds at each insulated rail joint.
The type of track circuit installed was the two rail AC type. (For a
description of what a track circuit is see Ashpan No 95, page 23) This
required insulated rail joints in both rails at the junction between two
track circuits. However, the DC traction current return was also still
through the running rails and this is where the impedance bond comes
in. This electrically bypasses the insulated rail joint via an ironcore coil
of low resistance and high reactance. This allows the DC traction
currents to flow freely but blocks the AC current of the track circuit.
The section of line between Govan and Ibrox, and also the depot ramp
and head shunts were signalled manually by the system controllers
using push buttons. The straight routes on the running lines could also
be set to operate automatically at times when no trains were entering or
leaving the depot.
The control centre for the line was established at Broomloan Depot and
in addition to the signalling it also controlled other aspects of the
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system. For about ten years prior to the modernisation, the substations
at Benalder Street and Seaward Street had been unmanned and had
been controlled remotely from Dalhousie substation. Under the
modernisation the control equipment was moved from Dalhousie to the
Broomloan control room and it was also arranged for the Dalhousie
Substation to become unmanned as well.
It was arranged that the modernised railway would be reopened by the
Queen on 1st November 1979. As the date approached it became clear
that the official reopening would precede public service by weeks if not
months. The ceremony was thus redesignated an ‘inauguration’.
Apparently one does not ask the Queen to reschedule. In the event work
was so far behind that it was not until March 1980 that it was possible
to commence shadow running of a train service to allow staff to gain
experience. At first things did not go well, but by the end of the month
things had settled down. The railway finally reopened on 16th April
1980, having been closed for nearly three years.
Later that year the GGPTE was renamed the Strathclyde Passenger
Transport Executive (SPTE) to reflect its increased area of
responsibility following various local government reorganisations in the
preceding years.
Plans were drawn up in 1982 for the replacement of the substations,
which were now nearing the end of their life. This would see the three
substations replaced by four new ones, and the almost brand new
Broomloan substation would be expanded by the addition of another
rectifier set. Although all the new substations were located at or
adjacent to stations on the line, the Railway Inspectorate suggested
that they have different names to avoid confusion, thus Byres Road
substation is at Hillhead, Dundasvale substation is at Cowcaddens,
Eglinton Street substation is at Bridge Street and Cornwall Street
substation is at Kining Park.
Each substation took its supply from the South of Scotland Electricity
Board (SSEB) at either 6.6KV or 11KV. SSEB had been responsible for
supplies to the existing substations since 1958, when it took over the
Pinkston Power Station from the Glasgow Corporation Tramways.
Pinkston had closed in the early 1970s having been deemed
uneconomically small.
Two transformers were installed at each substation which stepped the
voltage down to 600V. Each transformer fed a 1MW silicon rectifier set.
These in turn fed a 600V DC bus bar via remotely controlled circuit
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breakers. The bus bar was divided with a bus coupler circuit breaker
linking the two halves. This was normally left in the open position.
Each half of the bus bar fed three circuit breakers, one for the inner
circle, one the outer circle and one for the ring main cable.
As part of this work the traction feeding arrangements were modified.
Henceforth traction current sections would be substation to substation
rather than station to station. Since the substations were located at the
end of traction current sections each could feed directly, via the circuit
breakers, four traction current sections, two on the inner and two on the
outer circles. Each traction current section was fed by the substations at
both ends. This double end feed arrangement has a number of
advantages over a single feed in the centre of the section. It minimises
voltage drop and provides immediate resilience of supply in the event of
failure of bulk supply to a single substation. It is the standard
arrangement of supply used on the London Underground, and it is no
surprise to find it in use in Glasgow as the consultancy arm of LT,
London Transport International, had been retained as consulting
engineers for the power supply upgrade project.
Although the ring main cable would no longer carry traction current
supplies to individual station switch panels, it was retained because of
its role in supplying emergency station lighting.
The new substations were brought into use in three stages. Dundasvale
was the first to be commissioned in March 1985, and initially it directly
replaced Dalhousie. At that stage it was connected only to the ring main
cable via the station switch panel at Cowcaddens. The other three
substations and the new equipment at Broomloan were brought into use
in May 1986. For the first week these only fed the ring main cable, with
the switch panels at each station still in use. The final stage was to
reconfigure the feeding arrangements and take the station switch
panels out of use.
A new Traction Control Supervisory Panel was installed in the control
room at Broomloan to control the new substations.
As the 1980s progressed it was realised that as far as possible all trains
should be of three car length. The fleet of 33 motor cars was insufficient
to achieve this, so 8 trailer cars were ordered from Hunslet
Transportation Projects Ltd in 1989. These were delivered in 1992.
Their arrival allowed an immediate and significant increase in the
number of passengers carried. Prior to their arrival passenger numbers
had been static for a number of years.



Ashpan Number 11018

In the mid1990s it was decided to install a new signalling system to
replace that installed at modernisation. This was because of problems
with wire degradation, where the insulation of the wiring was breaking
down. What was then rail industry standard wiring had been used and
this had subsequently been found to be prone to this problem after ten
to fifteen years use. This was a problem that was not confined to the
Glasgow Underground. Many other signalling installations of a similar
vintage on BR and LT were also affected. There had also been problems
obtaining reliable track circuit operation in the damp conditions of the
tunnel and the opportunity was taken to replace the track circuits with
high frequency, traction immune, jointless track circuits. A new
computer based interlocking was provided to control the routes to and
from the depot. A greater number of signalled routes was provided than
before, giving greater operational flexibility. This took advantage of the
fact that much of the underlying signalling logic was implemented in
software rather than physical relays and thus it was much cheaper to
provide additional facilities.
The new signalling was known as the centenary signalling scheme as it
was brought into use between August and October 1996, the year of the
line’s centenary.
Moving forward to the present day, it is now thirtyfive years since the
modernisation of the line and a third big upgrade is now underway. The
train fleet, signalling equipment and control systems are being replaced
and upgraded.
New driverless trains will replace the existing fleet. Screen gates will be
installed at platform level to maximise passenger safety and the
Subway’s signalling equipment, control systems and control centre will
be completely revamped. It turns out that computer based signal
interlockings have a much shorter life than their relay predecessors,
principally because component obsolescence means that it becomes
almost impossible to obtain spares after only fifteen or twenty years. On
the plus side advances in the technology means that any new system
that is installed will be a far more capable product. The issue of a short
life for the system is now being addressed at the design stage by
designing systems that as far as possible allow modular incremental
upgrades in the future i.e. you replace life expired modules with modern
equivalents while leaving the rest of the system unchanged.
Work is ongoing to repair tunnel lining, improve water sealing and
drainage with upgraded pumping equipment. At the time of writing
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contracts for traction power cable
replacement are substantially complete

and six of twentyone tunnel pumping
stations have been upgraded and works at another four sites are
currently ongoing.
Stations are also being refurbished. Work at five stations has already
been completed. Many of the escalators have been replaced with the
remaining few to follow. Lifts are being installed at two stations, St
Enoch and Govan.
Just as this issue of Ashpan was published the Subway commenced a
month long closure as part of this upgrade. The closure was to allow
upgrade work to take place on the ramps and the turnouts which
connect the depot to the running lines.
When complete this upgrade should see the 120yearold subway set
fair for another thirty years or more.

Above:
Artist's impressions of
the new trains.
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Since the last issue of
Ashpan a lot of work
has been going on down
at the club

Workshop Extension
Work has continued on this project. The walls and ceiling have been
insulated and clad internally, and the interior given several coats of
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paint. Work on the electrical installation is well under way, with the
lights, three phase supply and two single phase 16amp sockets already
installed. At the time of writing, only the thirteen amp sockets remain
to be connected up.
Externally the guttering has been installed and Peter Pardington spent
some time creating vast clouds of concrete dust as he installed the door
sill.

Signalbox
John Browning is carrying out some restoration work on the woodwork
of the main signalbox. A number of sections need to be replaced. It is
also rumoured that the signal box steps which have been absent for
some time will soon reappear having been restored by John Wilcox.

Fence
During the early part of the year the fence between our front lawn and
the scouts has been replaced. Bob Proudfoot and John Wilcox carried
out the majority of the work
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Lady Patricia
Geoff Parry has continued
working on the valve gear
of Lady Patricia, and
several test runs have
recently been undertaken
with good success.

Model Railway Room Ceiling
Work to replace sections of the Model Railway Room ceiling has just
been completed. This was damaged when the flat roof leaked last year.
As reported previously the roof itself was repaired late last summer.
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WATER LEVEL
By Hen Walch

Those of us that have a boiler of one sort or another have an interest in
the level of water therein, particularly when we are operating it.
The interest in water level becomes more important as the size and/or
the operating pressure increases; not much harm will come to anything
or anyone if a little 16mm scale loco with a copper boiler runs out of
water. On the other hand, if the feed to a large power station boiler
stops, you have 20 seconds to reestablish the full feed flow before you
have to put the fire out. If you do not, whilst the boiler will not explode,
you will certainly need a new boiler.
Providing an indication of boiler water level in a small low pressure
boiler is fairly straight forward. In fact, some early steam powered toys
had boilers with a glass end (not a good idea in a toy).
As the size and operating pressure increases things get more interesting
and there is a need to provide two independent water gauges. For most
of us, with our small low pressure boilers providing a means to indicate
the water level is fairly straight forward, as we can get away with
having only one water gauge and providing this water gauge is properly
installed, the indicated level is reasonably accurate.
This is more than can be said for some of the gauges on larger boilers.
For a gauge glass to give an accurate indication of boiler water level, the
water in the gauge glass must be at the same temperature as the water
in the boiler. Even when the gauge is bolted directly on to the boiler, as
on a locomotive or shell type boiler, the water within the gauge is at a
lower temperature than the water in the boiler. This means it has a
higher density and therefore it needs a higher level of water in the
boiler to support a given height of water in the gauge.
On our small boilers we do not have the same problem, as our gauge
glasses have a small diameter glass tube which will have a capillary
effect on the water in the gauge that will tend to more or less cancel out
the error caused by the difference in water density.
Our water gauges must be properly fitted to the boiler if they are going
to give a reliable reading. As far as the water gauge steam connection is
concerned there is little problem, providing that it is connected directly
to the boiler. On a small boiler, or on one where there is not much space
on the back head, the steam connection can be to any part of the steam
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space. However, you will not get a reliable water level reading if the
steam connection is shared with anything else. Also you will not get a
boiler certificate as the rules are quite clear that the water gauge
connections must not be shared by anything else.
Likewise, the water connection must not be shared by anything else,
and should ideally be directly to the boiler at a point where the lowest
permissible working water level is visible in the bottom of the gauge
glass. With most of our boilers of the locomotive or traction engine type
this will mean the gauge water connection will be made in the back
head at a point below the level of the top of the inner fire box. As this is
where there is maximum turbulence within the boiler, some care is
needed as to how this connection is made. Due to the small space
between the inner and outer fire box walls there is usually a high
upward flow of water at this point and if the gauge connection
protrudes into the water space it can act a bit like
a pitot tube, and cause a false reading. This
connection to the boiler is usually made via a
threaded bush which ideally should be flush with
the fire box inside wall. If the bush is the have the
required amount of thread, this is not usually
possible, and it will protrude into the water space.
This is not normally a problem, providing it does
not protrude more than about a quarter of the
diameter of the bush, and the diameter of the
bush is large compared to diameter of the hole in
the gauge connection, and the gauge connection
does not protrude beyond the bush.
There are occasions, as in full size, where it is not
possible to fit the water gauge directly on to the
boiler. A reliable water gauge that meets the
rules can still be provided, as long as one
understands the problems.
One way round the problem, if there is room, is to
provide a large diameter standpipe, as short a
distance away from the boiler as possible, to
which the water gauge can be fitted. This
standpipe should have large bore water and
steam connections to the boiler. The water
connection must slope down from the standpipe to
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the boiler, and the steam connection must slope up from the standpipe
to the boiler. There must not be any shut of valves or any other fittings
in the steam and water connections to the standpipe. The standpipe and
the water connection to the boiler must be fully insulated. The steam
connection should be left uninsulated and this arrangement will ensure
a constant circulation of hot water, keeping the standpipe at as near
boiler temperature as possible.
Whilst it is permissible to fit a second gauge to the standpipe, this will
not count as the second gauge on a full size boiler. Therefore, a second a
standpipe and gauge would be required.
Fitting a water gauge to a shell type boiler is not usually a problem, as
the water level within the boiler is more or less level. With a water tube
boiler, this is not usually the case and it can be a bit of a problem
providing a reliable and accurate water level indication.
The matter is further complicated by the rules that state: ‘The water
level in the vessel must be indicated by a gauge connected directly to
the vessel, visible to the operator at the normal place where the feed of
water to the vessel is controlled’. At first glance to the average person
this would not seem to be a problem, but on a modern high pressure
high output boiler, such as might be found in a power station, the
normal water level is over 300 feet from the ground and the normal
place of operation is often half a mile away.
The problem was originally overcome by using a television camera and
monitor for each gauge, supplied from a secure electrical power supply.
This set up met the requirements of the boiler inspector, but was not
cheap as special equipment was needed due to the heat and vibration of
the operating environment. It was not that reliable and the water level
was not that easy to see. A lot of work was put in to trying to improve
the system, but the answer came with the development of an electronic
system which could not give a false water level indication and was
reliable enough to be deemed a gauge glass ‘within the meaning of the
act’.
As will be appreciated from the forgoing, measuring the water level is
not always that straight forward, even in a model, but it is important
that whatever you fit it has to be reliable and comply with the rules. So
if you have any doubts about your model speak to one of the boiler
inspectors. A word of warning though: not all the published designs
meet the requirements of the law, so make sure what you are doing is
right. If in doubt check.
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The Glasgow Underground Song

There’s Partick Cross and Cessnock, Hillhead and Merkland Street.
George’s Cross and Govan Cross, where all the people meet.
West Street, Shields Road, the train goes round and round.

You’ve never lived unless you’ve been on the Glasgow Underground.

They tell me that Majorca is a dandy place to be,
Or Switzerland, or Italy, or even gay Paree.

There’s many lovely beauty spots on the Clyde of Firth,
But I would rather always travel down below the earth.

There’s Partick Cross and Cessnock, Hillhead and Merkland Street.
George’s Cross and Govan Cross, where all the people meet.
West Street, Shields Road, the train goes round and round.

You’ve never lived unless you’ve been on the Glasgow Underground.

There’s names that ring with magic that can thrill you through and through,
They seem to call you back with an enchantment ever new,
Those places faraway are like a song that’s sweetly sung,

You roll them round your mouth and feel them sliding off your tongue.

There’s Partick Cross and Cessnock, Hillhead and Merkland Street.
George’s Cross and Govan Cross, where all the people meet.
West Street, Shields Road, the train goes round and round.

You’ve never lived unless you’ve been on the Glasgow Underground.

I never liked the stormy winds, the showers and the snow,
The sun can get to burny and the sleet's not nice at all.
But I don’t mind the climate now, as on my way I go,
The dolce vita’s waiting there, a hundred feet below.

There’s Partick Cross and Cessnock, Hillhead and Merkland Street.
George’s Cross and Govan Cross, where all the people meet.
West Street, Shields Road, the train goes round and round.

You’ve never lived unless you’ve been on
the Glasgow Underground.




