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Cover Story
An Ashpan Anniversary orTwo

Welcome to Ashpan 112! To mark this milestone Ashpan has a colour
cover for the second time. Now you may be wondering what is so special
about issue 112. In and of itself, nothing, but if you delve into the
history of Ashpan, then one or two anniversaries become apparent.
The first twelve issues of Ashpan were all A4 in size. Ashpan Number
13 was the first to be produced in the A5 booklet format we are familiar
with today. It therefore follows that issue 112 is the 100th issue in this
format. By coincidence, it is also the 50th issue produced by the current
editor. Incidentally if you missed any of the earlier issues of Ashpan,
then they can be downloaded from our website at
http://www.idsme.co.uk/IDSME/IDSMEAshpanOnline.shtml

Front Cover
The fall of the Autumn leaf. Believe it or not, underneath all those
leaves there is a miniature railway. Between the November and
December running days, the leaves came down en-masse and
considerable effort was required to clear the line for the last public run
of the year.
Upper Inside Front Cover
On the November running day we presented a cheque for this year’s
donation to the President’s Charity. The President turned up, as
instructed, in his 'best bib and tucker' as we hosted a visit by Jennie
Drake, from the Paediatric Occupational Therapy Team at Hillingdon
Hospital, along with two more of her team. The President is seen here
presenting a cheque for £900. The presentation was made inside the
clubroom because we thought the backdrop of Val's Emporium, which
makes the largest contribution to our fund-raising efforts, was most
appropriate. Jennie and colleagues were really pleased at the donation
and they told us how they now share it across three other paediatric
units that work alongside them, so everyone can benefit from extra
equipment.
Lower Inside Front Cover
The final public running day of the year, in December, was dry and
sunny. With passengers well wrapped up against the cold, Neil
Mortimer takes his train across the junction to the Inner Main Line.
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Winter Programme
January 2017

Friday 6th: Clock Making In The Palace of Westminster
- Paul Roberson

Friday 13th: Club & General Interest Night
Friday 20th: Chair Making - Catherine Grigg (Wycombe Museum)
Friday 20th London Model Engineering Exhibition
to Sunday 22nd: Alexandra Palace
Friday 27th: The Great Western's London & Suburbs

- Malcolm Parsons
February 2017

Friday 3rd: Steam Engines From Beasley's of Uxbridge
- David Sexton

Saturday 4th: Site Working Party
Friday 10th: Quiz Night - Sir Cyril's Minions
Friday 17th: Club & General Interest Night
Friday 24th: The Kiel Canal - Colin Reid

March 2017

Friday 3rd: The History Of The RAF Museum, Hendon
- Andrew Renwick

Saturday 4th: Site Working Party
Friday 10th: Judging Model Engineering Exhibits

- Harry Paviour
Friday 17th: Hobart's Funnies - Mark Benstead
Friday 24th: The Chiltern Open Air Museum - Sue Shave

April 2017

Saturday 1st: IDSME Public Running Day
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Chairman's Chat
As you read this contribution you may
already have endured yet another bout of
ridicule, combined with the strangely
engaging humour of Sir Cyril’s
Christmas Slide Show. This annual
contribution to the winter
programme may not always be to
everyone’s taste but the pain is
usually surpassed by the
cunningly crafted vignettes of
I&DSME life. Apparently, you
are not a true club member

until you have been featured in some way in this show.
The upside of the production is that it leaves us with a superb
photographic & video record of the club year. These images form a
great promotional tool and are regularly shown as a central part of
our display at the various exhibitions we attend. The most obvious
observation by the casual observer of these clips is the diverse nature
of the club’s activities and interests. It’s this diversity that we must
exploit if we are to grow as a society.

We are about to either celebrate or endure (your choice) the Christmas
and New Year break but remember the London Model Engineering
Exhibition at Alexandra Palace is nearly upon us, and closer to home
we have some quite intense working parties planned during the closed
season. Subject to the weather, as ever, I am hoping we can maximise
this period and progress both the roofing and extension projects as
well as ensuring our essential maintenance items are completed. If we
can get as many members along on these working parties, then I’m
sure we can set ourselves up to actually focus on using our facilities by
the start of the running season. Please do come along as there is
plenty of work for all talents.

Merry Christmas and a Happy New Year to you all.

Bob Proudfoot
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Ashpan Notebook
Exhibitions
IDSME will be attending the London Model Engineering Exhibition at
Alexandra Palace from Friday 20th to Sunday 22nd January 2017.

Ashpan 112 & 113
Thank you to those who have submitted contributions for inclusion in
this issue of Ashpan. The Spring issue of Ashpan, number 113, is due to
be published in time for the April running day and so any contributions
should be with the editor by the beginning of March. The editor's contact
details can be found on the inside front cover.

AGM
At the AGM in September there were no changes to the committee and
so for 2016/17 the committee is: Chairman: Bob Proudfoot, Vice
Chairman: John Wilcox, President: Geoff Higgs, Secretary: David
Sexton, Treasurer: Graham Findlater, Public Relations Officer: Phil
Wimbush and Committee Member: Peter Cathcart. One change which
was made, was to the subscription rates for the forthcoming year
(2017/18). Subscriptions for full members will be increased to £40, while
the subscription rate for junior members will be increased to £10. The
new subscriptions will fall due on 1st April 2017.

vvvvvvvvvvvvvvv

Seasons
Greetings
to all
Ashpan
Readers
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COAL - How it made Britain 'Grate'
By y Hen Walch

This is a condensed version of a talk that I gave at IDSME some years
ago. The inspiration for the talk came from an article that I read in the
New York Times around May or June of 2008. To those of you that know
my views this may come as a bit of a surprise. You will have to wait to
find out what inspired me whilst I inflict my passion for all things coal
and boilers on you.

The above pictures are of a listed building and it used to house the
vertical winding engine for Wynnstay Colliery. My grandfather worked
there as a collier until it closed in 1927, after the General strike, and this
is where my interest in coal came from.
The colliery was sunk in 1856 and was 415 yards deep. A serious fire
occurred in 1874, at which time the pit employed 520 men and boys. To
deal with the fire the shafts were sealed with six feet of clay and sand.
This was plug blown out by an explosion and they had to be resealed.
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A Mr. G. Thomson applied carbonic acid gas* to extinguish the fire. Coal
was again drawn in August 1874.
The mine’s one claim to fame, apart from my grandfather working there,
was a Royal visit in 1889, by Prince Henry and Princess Beatrice of
Battenberg and the Princess Alice.
The visit was from 11.45 to 12.50 and whilst underground Princess
Beatrice fired a shot. The miners were given the day off and one new
shilling.
As a young lad I, with my cousin and friends, used to play round the
remains of the mine doing things like lowering a candle in a jar down the
shafts to see how far it would go before it went out. We had never heard
of methane!
All the following information is factual and is from my own archives and
I have tried not to include my own opinions. The objective is to try and
put coal in its right place, both historically and currently, and to put
right some of the misinformation that has been, and is being quoted, from
time to time about coal and its polluting properties.
I will try and do this without entering what has become a political mine
field in more ways than one with regard to both the coal industry and the
power supply industry.
Coal, today, is a dirty word, but if it were not for coal none of you would
be able to put the light on when you wanted to, nor would we be able to
build things like wind farms or any of the other things we are told
provide clean energy.
We all know that burning coal, or for that matter any fossil fuel, gives
rise to pollution but all other methods of producing electrical energy also
pollute in one way or another and that includes the so-called renewables.
To understand why coal has got itself a bad name we will have to look at
some of the history of coal use. To do this properly means looking at the
way coal has been burnt to provide the power needed at the time and this
will involve looking, although not in any detail, at how boiler design has
changed.
A suitable starting date for us to use is 1709. Why this date, when coal
had been used for many years prior to this? 1709 is the generally
accepted date when Abraham Darby first produced iron using coal, or
more correctly coke.
* Carbonic acid gas is the gas given off when carbonic acid ( H2CO3 ) breaks
down. Carbonic acid gas is still used to this day in fire-extinguishers, although it
is now more commonly known as carbon dioxide. [ H2CO3 --> H2O + CO2 ]
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Up to this time all iron had been produced using charcoal which required
a lot of wood. This was a big problem as at this time, with an expanding
empire, Britain not only needed the timber to build ships for trade but
also to build ships for the navy, needed to protect her merchant fleet and
her interests abroad. With a 1,500-ton man-of-war requiring the timber
from around 2,000 oaks, some 50 acres of woodland had to be felled for
one ship. As a trading nation, the iron industry had to take second place
in the supply of wood to make charcoal.
With Abraham Darby’s success in using coal, once he had overcome some
of the problems in making suitable coke, the development of the iron
industry really took off and with it the demand for coal.
This increased demand for coal meant that the easily accessible coal near
the surface was soon exhausted, and coal mines had to be dug deeper,
with the result there were soon problems with flooding.
Many mines were pumped by means of water wheels, which was alright
if there was a handy supply of water that did not dry up too often. There
was also a big demand for any such water supplies as the water wheel
was also the motive power for many other industries.
At around this time Thomas Newcomen was developing his steam engine.
With the success of what he called his ‘Fire’ engine he not only helped to
solve the mine owners water problem, he also helped to increase the
demand for coal.
The generally accepted date for Newcomen’s first successful steam engine
is 1712.
It was erected at Coneygree Coal Works, Tipton. It is said to have
pumped water at the rate of 120 gallons per minute from a depth of
51 yards.
The original Newcomen engines used what is known as a Haystack
boiler, we are led to believe, built in lead and copper. What is known is
that the operating pressure was only a little above atmospheric; there are
reports of steam leaks being stopped by placing a turf over the hole.
There is no doubt that later boilers were made from wrought iron, once
the manufacture of it in reasonable size pieces was made possible after
John Payne perfected his rolling mill in 1728.
Although Watt improved the efficiency of Newcomen’s engine, and boilers
improved due to the availability of suitable wrought iron, they were still
somewhat inefficient and steam pressures were rarely above 20 psi. In
fact, it has been written that Watt was very much against using steam
pressures above 15 psi.
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This picture of a Haystack
boiler is taken from Alan
McEwan’s book; I think his
date of circa 1725 for its
construction a bit early
given the unlikely
availability of suitable
wrought iron plate before
John Payne’s rolling mill
was perfected.

This is a picture, taken from
L T C Rolt’s book, shows a
Newcomen engine with a
later ‘Wagon’ type boiler
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The development of the steam engine is another story, but it is generally
thought that there were over 2,000 non-rotary atmospheric engines by
the time James Watt’s patent expired in 1800.
In 1700, annual coal production is reckoned to have been 2.5 million tons.
By 1800 this had risen to 11.0 million tons. Once Watt’s patent expired in
1800 the development of the steam engine, in all its forms, really took off,
and by 1850 coal production had risen to 49 million tons.
Improvements in steam engine design brought with it improvements in
boiler design and a rise in steam pressure. An early improved boiler was
the ‘Cornish’ boiler, said to have been introduced by Trevithick.
A further development was the introduction of what became known as
the Lancashire Boiler, this was similar to the Cornish boiler but with two
smaller furnace tubes instead of one large furnace tube. This overcame a
number of constructional problems with the Cornish boiler and having
smaller furnace tubes allowed higher steam pressures.
With the increase in steam pressure there were improvements to the
beam engine culminating in what we now know as the Cornish engine.
Compared with the earlier engines of Newcomen and Watt, the Cornish
engine was as about as efficient as it was possible to get with a non-
rotating engine. Some would operate for over 100 years, practically
nonstop.
Although there are still preserved beam engines operational, the last
genuine ‘working’ beam engine, at a tin mine in Cornwall, stopped work
in 1956.
As steam pressures increased it allowed a more compact steam engines to
be produced, and by the 1820’s steam engines were being put into ships.
The problem with using the steam engine to power a ship was in
producing an efficient engine. The earliest engines were operating at
steam pressures of around 10 to 15 psi and their efficiency was such that
a disproportionate amount of the available cargo space had to be used to
carry fuel, a coal consumption of 15 lbs. of coal per horse power hour
being typical.
It was realized that if the steam pressure could be increased, more
efficient steam engines could be produced thereby making their use in
shipping more viable.
The difficulty lay in increasing steam pressures above 80 psi, the safe
maximum pressure, at the time, for a furnace tube boiler.
This obstacle was overcome by Samson Fox who, after much trial and
tribulation, finally succeeded in producing a corrugated furnace tube. His
first patent is dated 1877 and was first used in a ship being built at
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Above: The increase in steam pressure as boiler design improved.
Below: The increasing steam plant efficiency expressed as coal used for a
given rate of evaporation. 1712 is taken as 100.
The reference to the modern steam engine refers to engines other than beam
engines.
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Barrow.
After they had been exhibited at the Paris Exhibition of 1878, the use of
corrugated furnace tubes for Marine boilers became almost universal.
These, combined with improving materials for boiler construction,
allowed marine steam pressures to be increased, such that by 1900, 200
psi was the norm. With the use of efficient triple expansion engines, the
coal consumption was reduced to around 1.5 lbs. per horse power hour.

With efficient marine steam engines being available they were soon to be
used, not only in the vast British merchant fleet, but also by the Royal
Navy, giving rise to further demand for coal.
Increasing coal usage wasn’t just restricted to marine applications. The
increase in industry and the advent of the railways during the
nineteenth century combined with the rise in domestic usage of coal led
to Parliament getting concerned about the increasing pollution. George
Borrow, in is his book, describes rather well the pollution over the
industrial area of north east Wales in 1854.

This is a drawing of double end marine boiler circa 1887 showing the
corrugated furnaces. This taken from the paper on Samson Fox’s patent in
Vol 64 of the Newcomen Society Transactions.
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Parliament did what it does today and set up a select committee. In fact,
there were a number of select committees set up to debate the matter.
The earliest that I am aware of was in 1819. Somewhere along the line
came the requirement that the furnaces should consume their own
smoke. As Parliament set up another select committee on smoke
prevention, that reported in 1843, I presume that furnaces had not
proved that successful at meeting the requirement.
In fact, efforts to try and reduce the smoke pollution nuisance went on for
most of the later years of the nineteenth century. For anyone interested,
the whole saga is detailed, as only a Victorian can, by D K Clark in his
treatise ‘The Steam Engine’ published in 1890.
The consumption of coal continued to rise. In 1860 it was 84.0 million
tons, in 1880 it was 147 million tons and by 1900 it had risen to 225.0
million tons.
Although there were big improvements in the efficiency of both the steam
engines and their associated boilers, and there may well have been some
reduction in pollution from individual boiler plants, there were so many
of them that it had little overall effect.
So by 1900 coal had got a not undeserved name for causing atmospheric
pollution and it was accepted that conditions in some areas were not
good. Making things better would cost money and those with the money
were not bothered because they could afford to live elsewhere, so as far as
they were concerned, there was not a pollution problem.
At this point we must return to the mid 1800’s. As well as trying to
develop a boiler with a furnace that would consume its own smoke, there
were efforts to produce a boiler design that was not only more efficient,
but was also safer.
Although the most up to date boilers of the time only operated at a
relatively low pressure, the result of one bursting, which was not
uncommon, were dramatic and most unfortunate, both for the building it
was in, and anyone that was in the vicinity at the time. There was the
usual outcry due to loss of life when this happened but the real drive for
something better was the cost of the damage done and the loss of
production.
It was realized that if the steam and water could be contained in
something smaller the effect of a burst would be much less and would be
cheaper to repair.
So was born the water tube boiler. One of the more successful designs
was produced by Babcock & Wilcox in 1877.
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One of the problems with these boilers was the grate width which was
limited to the diameter of the drum and therefore the boiler output was
also limited. For higher outputs, a number of boilers would be coupled
together side by side to form one boiler. To my knowledge the maximum
was five.
The original Lots Road Power Station (see Ashpan No 43), which
supplied power to much of the London Underground, had a boiler house
containing, I was told, 44 3-Drum WIF boilers on two floors.
The grate width problem was overcome putting the drum across the
boiler and again these boilers were supplied well into the 1960’s. These
were known as ‘Cross Type’.
The two floors of WIF boilers at Lots Road were replaced with 20 ‘Cross
Type’ boilers on one floor in the 1930’s. These worked until the 1960’s
when they were replaced by six oil fired boilers.

This is a sketch of the design in its final form, known in B&W as a ‘WIF’
boiler. Boilers to this design were still being supplied when I went to work
for Babcock’s in late 1956 and when I retired in 1994 they were still
providing spares for boilers supplied before the first world war.
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With water tube boilers allowing higher steam pressures and greater
output, together with the development of the steam turbine, the electrical
supply industry was born and with it a demand for yet more coal.
Things carried on much as they were for the early part of the twentieth
century and coal consumption continued to rise. In 1907 it was 268
million tons, or to be more precise 267,830,962 tons, by 1913 it was 287
million tons, when along came the First World War.
After the war there were many problems. First there was a slump in
manufacturing and a rise in the cost of living. Due to the fall in
manufacturing there was a fall in the consumption of coal. This was
made worse due to the loss of some of the export markets and the
increasing number of steam ships that were going over to oil firing, as it
was found to be more convenient.
Coal output fell from 249 million tons in 1917 to 227 million in 1918.
As a consequence of the fall in demand the price of coal fell and the mine
owners cut the wages of the miners, which the miners objected to, as the
mine owners were not seen to be taking a cut in their profits. The end
result was a country wide strike by the miners and lock out by the mine
owners. Wages in the manufacturing industries were also cut and there
was eventually a general strike.
Here is not the place to debate the pros and cons of what happened in
1926 but as far our story of coal is concerned the miners were blamed by
the establishment of the day for the general strike and rightly or wrongly
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this fact has become part of political folk law and has a bearing on
decisions taken in later years.
As the country emerged from the depression of the 1920’s some of the
more forward thinking of the electrical supply companies started to
install boilers and turbines operating at higher pressures and
temperatures and by the mid 1930’s 600 psi became usual for electrical
generation.

There were also efforts to reduce the polluting effects of burning coal but
these were wholly directed towards removing the particulates in the
smoke, either by mechanical means or, more usually, by means of the
ever improving electrostatic precipitator.

This is a
development of the
‘Cross Type’ boiler
and because of the
higher output is
fitted with a
mechanical stoker
in the form of a
‘Chain Grate’.



Winter 2016/17 17

Also, in an effort to reduce the ‘perceived’ pollution, some of the electrical
supply companies tended to use the better quality coals. This had little
effect on the overall problem due to the large amount of the poorer
quality coal being burnt both by smaller concerns and domestically.
In the 1930’s the UK power industry consisted of a number of relatively
small power companies supplying a local area such as a town or part of a
larger city. Although there were a number of full scale experiments with
high pressures and re-heating, the UK power companies were somewhat
conservative, with plants operating at 350psi/700o F being the norm.
One of the companies supplying part of the outer London area was the
North Metropolitan Electric Power Supply Co. (Northmet). With
increasing demand there was a need to build larger power stations.
Northmet had problems meeting this requirement. Being in an urban
area, space was at a premium and there was also the higher cost of fuel,
as, not being near the coast, or a large water way, the supply of coal was
via a long rail journey and the supply of cooling water was limited. The
need to get the most out of their existing plant made the Northmet a bit
more adventurous than their contemporaries, and they were the first UK
Company to use Ljungstrom turbines and high voltage alternators.
Around 1934 they decided to be even more adventurous and rebuild the
redundant Brimsdown ‘A’ Power Station using the Loeffler Boiler System
which was alleged to offer theoretical fuel savings of over 10%. A rather
good description of the Loeffler boiler system appears in the 1985 edition
of the Stationary Engine Research Group Journal.
To allow a proper evaluation it was also decided to rebuild one of their
other power stations at Taylors Lane, Willesden with more or less
conventional high pressure boiler plant and turbines.

The boiler plant chosen for the rebuild at Taylors Lane was:-
Two ‘International Combustion’ natural circulation high head boilers.
These were the first boilers of this type in the UK to operate above
800 psi.
Three ‘John Thompson LaMont’ forced circulation boilers. The forced
circulation was by a motor driven centrifugal pump. There were steam
driven pumps as stand-by.
The operating conditions for all five boilers were 150,000 lb./hr. at
1100 psi and 960o F.
All five boilers were equipped with twin ‘International Combustion’ chain
grate stokers.
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After the end of the second world war conditions were much the same as
after the first war, with a down turn in production and a rise in prices,
although there was some effort to avoid the problems experienced before.
As far as we are concerned the major change was the nationalisation of
all the main industries either producing or using coal.
Whether this was a good or bad thing to do is a matter of opinion, but
what is certain is that some, if not all, of the shareholders in the
industries concerned were more than happy, as some had not received
any dividend for years.
In 1947, at the time of the nationalisation of the coal producing industry,
there were 958 underground mines producing a total of 187 million tons
of coal a year. (266 tons per man). By 1950 there were 901 mines and the
coal production had increased to 205 million tons per year. (298 tons per
man)
As far as the coal producing industry was concerned I think it’s fair to
say that nationalisation was, for the first few years, good for the
industry.
There was a full scale modernization and mechanization program for, not
only the mines, but for their associated industries.
The coal mines were major producers of coke and a lot of the coke works
were far from up to date, so the new coal industry put in hand the
building of a number of large up to date coke works which were state of
the art, geared up to produce coke efficiently and to maximize the
saleable by-products and selling the resulting gas to the national gas
industry.
The same could also be said for the gas industry, which at the time was
in need of being brought into the 20th century, and some effort was put
in to modernize the gas producing plant and a start was made on a
national gas grid.
Although the National Grid had been formed in the 1930s there were still
a lot of generating stations that supplied a town or small area with
electricity at a voltage or a frequency that was not in line with what was
becoming the national standard, and the whole set up needed sorting out
to bring it up to date.
As far as the electrical supply industry was concerned nationalisation
made little immediate difference. When I started my apprenticeship at
Taylors Lane some two years later, I was taken on under the old North
Met scheme, which as things transpired was to my advantage.
Then in 1952 there was what became known as the Great London Smog.
The amount of pollution is difficult to describe to those who did not
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Above: This shows the
top of the coke ovens
built in the 1950’s at the
‘Avenue Coke and
Chemical Plant’. (Which
used five Babcock &
Wilcox Boilers)

Left: This was the
Monckton Coke Works in
1993. The pollution from
even modern coke plant
is obvious.
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experience the
conditions, but it
was difficult to find
one’s house if you
were out in it.
As usual the
government leapt
into action and
four years later, in
1956, produced the
Clean Air Act.
This was
somewhat ill
conceived, as it
only applied to
domestic sources of
smoke in certain,
so called,
Smokeless Zones.
In these areas,
only, so called,
clean coal or
smokeless fuels
could be burnt.
There were no
restrictions on

This is a sketch of a
Babcock cyclone
boiler for poor quality
coal with a low ash
fusion temperature.
Although this type of
boiler was used
successfully elsewhere
in the world, ICI was
the only company to
see the advantage of it
in the UK.
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industrial users.
The clean air act together with the greater use, domestically, of gas and
electricity did much to reduce the visual pollution in towns and cities, but
did nothing to reduce the levels of sulphur dioxide, particularly as coke
was one of the allowed smokeless fuels. In addition, it was decided that
future power stations should be located in more rural areas.
The coal industry responded to the Clean Air Act by looking at more
ways of making coal smoke less, and increasing the number of smokeless
fuel manufacturing plants. The coal industry had started making
smokeless fuel in 1928 partly in response to complaints about pollution,
but also as a way of making use of some of the small coal that was at the
time un-saleable. This was called Coalite which became the best known
of the so called smokeless fuels.
The nationalised power industry was very reluctant to move to more up
to date plant and operating conditions, unlike power companies in other
countries and larger private companies in this country, who were keen to
reap the benefits of improved efficiencies, both thermal and economic,
that could be obtained by using lower quality coal and higher steam
pressures and temperatures.
During the 1950s, electrical power supply was a problem and power cuts
due to the shortage of generating capacity were not unusual. Things
must have been bad because the Government actually did something,
and ordered a whole series of coal fired power stations, each containing
four 500 MW boiler/turbine units.
Whilst these power stations were to use a more efficient thermal cycle
they were not what, even then, might be called state of the art. In
addition, they were to be constructed to the supply authority’s standards,
which naturally were different from those used anywhere else in this
country, or abroad, and made the cost somewhat higher than similar
plant elsewhere.
Also the operating conditions were somewhat conservative compared
with those used by other supply authorities, who were already using once
through boilers and supercritical pressures.
One improvement that was made was the transportation of coal to the
new power stations. The coal board, the railways and the CEGB got
together and sorted out the problem with the development of the ‘Merry-
Go-Round’ concept, which allowed an almost continuous flow of coal from
mine to power station.
The boiler for a 500 MW generator would burn around 200 to 300 tons an
hour depending on the quality of the coal. Therefore, each of the new
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power stations had the capability of burning a thousand tons of coal an
hour. Which they often did.
The old way of transporting coal in small unfitted wagons was totally
unsuited to delivering coal in the sort of quantities that the power
industry now required.
So a new generation of larger steel coal wagons were introduced fitted
with bottom doors and continues brakes so that they could be run at
higher speeds.
Arrangements were also made at both the mines and the new power
stations to allow faster loading and unloading with the wagons
remaining coupled.
In 1960 the coal output was 187 million tons from 698 mines (286 tons
per man)
After some lobbying from the boiler/turbine industry, the CEGB ordered
two more state of the art units. These were to use pressures and
temperatures above those used anywhere else. Each unit was to be 375
MW using steam at 3,650 psi and 1,200o F (650o C). One boiler was built
to the Sulzer patent supplied by ICL and the other built to the Benson
patent supplied by B&W.
One of our late members spent long hours at his drawing board designing
the boiler and sorting out the furnace wall tubes, which were horizontal.
The trials and tribulations encountered with the operation of these units
is another story as the operating conditions were a bit adventurous for
the materials available at the time.
In 1965 the coal output was 177 million tons from 483 mines (388 tons
per man)
Although the new generation of power stations had been built in more
rural areas and equipped with tall chimneys pollution was still a
problem. So, in 1968 the Government came up with a new Clean Air Act
which applied to industries burning coal, oil or gas. Basically, this
required taller chimneys. This reduced pollution in the UK by putting it
high in the atmosphere, so that someone else got it.
Also in the 1960s, in addition to being led to believe that nuclear power
was the economic way forward, which we now know was not exactly true,
there was a move to use more oil in both the power generation and gas
industries.
This was, at first, seen as ‘progress’ and in fact the boiler supply industry
was happy with the move, as producing gas from oil used a lot of steam.
Then in the early 1970s someone woke up to the fact that despite the big
modernization plan, and a big increase in productivity since
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nationalisation, the coal producing industry was surreptitiously being
run down. In 1970/71 there were 292 mines producing 135 million tons.
This was a reduction of 191 mines from 1965.
This caused a certain amount of friction between the Government of the
day and the mine workers, with the result there was a mine workers
strike.
Contrary to what the Government of the day would have us believe this
strike, unlike the 1926 one, had the support of a large section of the
British public. As a result of the strike, and the support for the miners
there was a change of Government and things became more forward
looking, with the continued modernisation of the coal industry and more
coal fired power stations.
By this time the countries that were enjoying the benefit of our smoke
were getting a bit miffed about it, so the new power stations had really
tall chimneys, over 800 feet. The outcome of the ‘Taller Chimney’ policy
was that an even greater number of countries got the benefit our SOX
and NOX pollution and they got really upset about it so something really
had to be done.
It was relatively simple to stop the NOX and this was achieved with a
redesign of burner. The SOX, however, was another matter, and this
involved some serious engineering and a lot of crushed limestone to
remove the sulphur from the flue gas. The resulting by-product was
gypsum and, this being inert, could be used for land fill.
Unfortunately, the act of removing the SOX from the flue gas increased
the CO2 content of what finally went up the chimney. As CO2 was
beginning to be a worry in some quarters we were actively discouraged
from mentioning this fact to anyone.
So with efficient precipitators, modern burners and a de-sulphurisation
plant coal could be burnt in large quantities with the only real pollutant
being CO2.
In the late 1970’s there was considerable interest in ‘Fluidized Bed
Combustion’, probably due to the European Coal and Steel Community
Treaty, which supported research into R&D in coal combustion and
gasification.
This was thought to be a less polluting way to burn some of the poorer
quality coal, and it was also seen as a way of possibly using coal more
efficiently to generate electricity via a gas turbine.
To investigate the possibilities further a pilot plant was built at
Grimethorp Colliery. This was financed by, among others, the Coal
Board, BP, Stal-Lavel and Babcock. The set up included a Pressurized
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Fluidized Bed Combustor, a gas clean-up plant, a heat recovery system
and a generator.
Although there had been a further change in Government the go ahead
was given for the second half of the coal fired power station at Drax,
comprising three 660 MW boilers and turbines.
At around the same time a Babcock/GEC consortium won the contract to
supply and build a power station in Hong Kong for China Light and
Power. The contract for the provision of Castle Peak power station
included the supply of four coal/oil fired 700 MW boilers and turbines
together with all the coal and ash handling plant, oil plant, station
generators etc.
When this contract was announced one of our brighter MP’s asked the
question in Parliament why it was that Babcock’s were charging the
CEGB more for three 660 MW boilers than it was costing China Light
and Power for a complete four boiler power station.
It apparently was not politically acceptable to give the true answer and
some clever person managed to satisfy the MP in some way because the
whole thing was put quietly to bed. He was probably told he had little
political future if he was going to ask questions of that sort. We were not
allowed to say, if anyone asked, that the plant in Hong Kong was also
about 2% more efficient than that at Drax.
It was also considered bad form to mention that the first boiler at Castle
Peak was commissioned 6 months ahead of program, as Drax was
running about 9 months late.
Once the test plant at Grimethorp was up and running, the power
equipment supply industries were asked to look to the future and the
Government funded research into the power station of the future.
A design group comprising individuals from the various suppliers to the
power industry was set up. Our remit was to design an efficient power
station that was non-polluting and we were to assume that anything we
thought of, never mind how outlandish, would be economically viable.
We used to meet at irregular intervals depending on how things were
progressing and reports on our progress were sent to the appropriate
Government office.
The design that we were coming up with was a pressurized fluidized bed
combustor operating at a bed pressure of between 200 and 300 psi. The
bed would use limestone or dolomite, as this would absorb the sulphur in
the coal, and as combustion would take place at a low temperature there
would be no NOX.
After clean up the gas would go to a gas turbine, driving an alternator.
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This is one of the Castle Peak “B” boiler furnaces being erected.
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The gas turbine would also be arranged to provide the pressurizing air
for the fluidized bed. The exhaust gas was to go via a heat recovery
system to a further clean up precipitator, and a CO2 recovery system and
finally on up the chimney stack. BP were keen to get their hands, so to
speak, on the recovered CO2 because they wanted to stuff it down their
oil and gas wells to drive out the last reserves.
The heat recovered from cooling the fluidized bed and the gas turbine
exhaust would be used to drive a Steam Turbine and alternator

The fluidized bed idea was looked on favourably by a number of steam
users as it would allow them to use cheaper, lower quality coal without
running afoul of the new pollution laws. At about this time Babcock’s
supplied four fluidized bed fired boilers to A E Reed at Alesford.
What was not generally publicized was that the coal industry in the UK
was one of the most efficient and modern in Europe and UK deep mined
coal was some of the cheapest in the world. This fact was effectively
hidden from the general public who were being led to believe that oil was

A simplified sketch
of the system we
were proposing.
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a more acceptable fuel.
The British suppliers of mining equipment who had worked closely with
the coal board were producing some of the best mining machinery in the
world and there was a healthy export market for it.
It was not long before our esteemed leader at the time found out how well
our ‘Power Station of the Future’ design was going and she realized that
if something was not done quickly, coal would become a very attractive
fuel for the future, and this did not fit in with her plans for the coal
industry.
So the funding for the design group was stopped overnight and we were
instructed to hand in any documents and drawings relating to the work
we had been doing, the whole lot being shredded. We were also forbidden
to discuss the design with anyone within the company or elsewhere, then
or in the future.
Not long after this, the wholesale closure of the coal mines started which
naturally led to another miners’ strike. Regrettably the miners’ strike
failed to change anything and most of our very efficient coal mines were
closed and the few that remained were sold off.
Anyone interested in the machinations that went on during the
engineered demise of the coal industry should read both Charles Round’s
and Seumas Milne’s books. Charles Round was ‘Deputy Area Director
Mining’ for the coal board. Seumas Milne is the ‘Comment Editor’ on the
Guardian Newspaper.
In 1982 there were 200 mines producing 109 million tons (498 tons per
man) In 1994 there were 60 Private mines producing 29 million tons.
(1933 tons per man) In 2006 there were 19 Private mines producing 8.2
million tons (2278 tons per man) There are now no deep coal mines
working in the UK. We are currently importing 46+ million tons of coal a
year to keep the lights on and supply the needs of industry. The opencast
coal industry in the UK is also producing in excess of 10 million tons of
coal a year. So for all the hype and nonsense about reducing pollution we
are still using over 56 million tons a year of coal, most of it without the
flue gas being treated. Although we have large coal reserves they are now
mostly not economically accessible, and we have to rely on imported fuel
for virtually the whole of our electrical generation.
It has to be remembered that you cannot make steel without using coal,
you cannot make concrete, wind turbines, solar panels, nuclear power
stations or any other things without burning fossil fuel and they all
produce CO2.
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The EdmondsonTicket System
by Bob Proudfoot

A couple of months ago, we were reminded at a
committee meeting that our stocks of tickets were
dwindling and that it might be time to consider
ordering more. Initial estimates for a healthy stock
were excessively expensive and the lack of
suppliers was of concern. After a swift internet
search, we were delighted to find a link to the ‘Bell
Printers’.
This appears to be run by an enthusiast who is
dedicated to producing tickets for preserved railways
and enthusiast societies. After sourcing samples, we placed a substantial
order and these were swiftly produced and delivered so we are now
holding a stock, in five different colours, that should last us another five
years and at a cost of only half of the original quotations.
Having become involved in this I soon realised that I knew very little
about the ‘Edmondson Ticket System’ so did a little bit of digging –
It would appear that the system was the invention of Thomas
Edmondson, a former cabinet maker. In 1836 Edmondson changed his
career to become Station Master at Milton station (now called Brampton)
on the Newcastle & Carlisle railway. It was here that he turned his
skills to trying to improve the ticketing system. At the time it was the
practice to issue each passenger with a hand written ticket, which was
only written out at the time of purchase. Details such as the time of the
train and the name of the passenger were recorded. This was a practice
carried over from the days of stage coaches. Queues of intending
passengers at the booking office could easily build up.
Edmondson’s first improvement incorporated a device where pre-printed
cardboard tickets were held in vertical tubes for each destination, each
ticket being raised to the top of the tube by a simple counterweight
system. These were numbered by hand. He then devised a finger
crushing date stamping system operated by a foot pedal.
His real success came when he patented a printing press capable of
producing his now standardised ticket style with the serial number
printed as well.
The serial number forms part of the security of the accounting system in



Winter 2016/17 29

booking offices. At the end of each day a note is made of the serial
number of the next unsold ticket of each type. By comparing this to the
records for the previous day it was possible to work out the number of
tickets of each type sold during the day, and, by extension, how much
money had been taken by the booking clerk. Clerks had to account for
any discrepancy. Each batch was numbered from zero, so that the
number of the next unsold ticket was always equal to the total number
of tickets of that type already sold from that batch. IDSME’s new batch
of tickets has serial numbering for the first time…
By patenting his press, Edmondson was able to charge a royalty to any
railway company using his system, at a rate of 10 shillings per annum
per mile of route – hence a railway of 100 route miles paid £50 a year in
royalties. Edmondson went on to utilise his cabinet making skills and
by standardising ticket sizes then engaged in producing the rack design
now seen in our own booking office.
The Newcastle & Carlisle railway was not enthusiastic about
Edmondson’s system and so Edmondson embarked on a publicity
campaign, which was successful in coming to the ears of the General
Superintendent of the as yet unopened Manchester & Leeds railway.
The latter called at Milton to inspect the system and is said to have
offered Edmondson the position of chief booking clerk of the new line
there and then. Edmondson took up his new position in May 1839 and
was given a free hand to introduce his ticketing system in time for the
new line’s opening the following July.
The system was a great success, and soon spread to many other railway
companies. Edmondson left the railway in 1841 to found his own ticket
printing business. The company lasted as an independent concern until
1960.
The last Edmondson ticket on the national network was issued in
February 1990, just over 150 years after they were first introduced on
the Manchester & Leeds railway.
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The BR Franco-Crosti Boilered 9Fs
By Mel Fuller

During my recent talk on my 4mm layout I referred to my model of a
Franco-Crosti boilered BR 9F. This provoked a bit of interest and I was
asked by our editor to ‘do something for Ashpan’ about these locomotives.

A number of design experiments were carried out by BR under C.M.E.
Robert Riddles, in an effort to improve the efficiency of steam
locomotives. One such experiment was the application of the Franco-
Crosti boiler design to a batch of ten 9Fs (Nos 92020-92029) built at
Crewe in 1955. The 2-10-0 9Fs were the largest of the standard designs of
locomotive produced by BR and were intended for freight operations. The
most famous 9F was No 92220 ‘Evening Star’, the very last steam
locomotive built by BR in 1960.

The Franco–Crosti boilers were intended to improve the overall thermal
efficiency of the locomotive by using the residual energy left in the
exhaust gases, which would normally have gone straight up the chimney,
to pre-heat the boiler feed water. The design was developed in the 1930s
by Attilio Franco and Dr Piero Crosti who both worked for the Italian
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State Railway. Despite this the
first Franco-Crosti boilered
locomotive was apparently built in
Belgium and had a somewhat
unusual 0-6-2+2-4-2-4-2+2-6-0
articulated wheel arrangement. It
was essentially two locomotives
back to back and during the war
was rebuilt into two separate
machines with a more
manageable 0-6-2+2-6-2T wheel
arrangement.
Nevertheless, Italy would
eventually become the largest
user of Franco-Crosti boilered
locomotives with 216 examples
either being built new or
converted from existing
locomotives between 1939 and
1954. Deutsche Bundesbahn in
West Germany also rebuilt some
33 locomotives with Franco-Crosti
boilers between 1951 and 1958,
while Oliver Bulleid, ever on the
lookout for innovations in steam
locomotive design, and by now
Chief Mechanical Engineer of CIE
in Ireland, rebuilt a single
locomotive in 1951.
The typical configuration of a
Franco–Crosti boiler had a
relatively conventional main
boiler with one or two secondary
feed water heaters running
parallel to the boiler barrel.
Where the loading gauge did not
allow the feed water heater to be
placed beside the boiler it was
mounted beneath, as with the BR
9F. Th
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Above: One of the ten 9Fs under construction. The feed water heater barrel
can be clearly seen below the main boiler barrel.
Below: In working order at Hurlford Shed during testing. At a later date a
deflector plate would be added, hiding the chimney.
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The standard chimney at the front was only used during lighting-up. In
normal working the exhaust gases went through fire tubes inside the pre-
heater drum. These led to a second smokebox situated beneath the boiler
from which there emerged a chimney on the right-hand (fireman's) side,
just forward of the firebox.
When the locomotive is started, cold water is fed directly into the main
boiler which operates normally, with the exhaust gases flowing out of the
main chimney via the smokebox. Once the boiler is producing steam, the
exit from the smokebox into the main chimney is closed and the exhaust
gases instead flow through the feed-water heater and exit via the
secondary chimney located towards the rear of the locomotive. Water fed
into the boiler is now pre-heated in the feed-water heater and enters the
boiler at higher than normal temperature via clack valves. The feed-
water heater is not designed to produce steam, instead raising the
temperature of the feed-water. This allows the heater to utilize the
remaining energy in the exhaust gases effectively.
The standard chimney was retained, but was only used for lighting-up
and was blanked off when running. The final chimney was located on the
right-hand (fireman's) side, just forward of the firebox. On the 9Fs the

A. Vertical gas deflector B. Starting chimney
C. Front smokebox D. Clack valves
E. Main boiler F. Working Chimney
G. Final smokebox H. Pre-heater water feed
J. Exhaust steam jacket K. Pre-heater
L. Water from pre-heater to boiler M. Lower gas deflector
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Crosti pre-heaters provided less improvement than had been expected,
and were a problem for maintenance, owing to acidic flue gases
condensing in the feed water heater and causing corrosion.
Also, conditions were unpleasant on the footplate in a cross-wind, this in
spite the later provision of a small deflector plate forward of the
secondary chimney.

With the end of steam in sight there seemed little to be gained from
further experimentation and so, with the problems outlined above, the
pre-heater drums were sealed off and the locomotives were then worked
conventionally. The first to be modified was 92028 in 1959 and the last,
92022, in 1962. The change reduced the power of the locomotives and so
their power rating was reduced to 8F. The locomotives all continued in
service until 1967, with the last being withdrawn by November of that
year.

Above: One of 94 Class 743 locomotives built for Italian State Railways in
1940. These featured twin feed-water heaters mounted either side of the
boiler barrel. This one is seen at Cremona in August 1973.



Winter 2016/17 35

Model Railway Display
On the November running day the Model Railway Group held a display
in the clubhouse. Layouts featured included Tom Haynes’ EM gauge
Hayning Island layout and two small layouts built by Simon Hamlin.
One of these (bottom) was actually built inside an old briefcase; careful
arrangement of the buildings on the layout means the briefcase can still
be closed. Also running was the
permanent OO layout in the
model railway room. The late
Ralph Mills’ 3mm layout, Muir
End, was on static display,
making its final appearance.
Some further models were to be
seen in the show case, including
Graeme Vickery’s diorama of
Marlow engine shed, which was
described in Ashpan 109.
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Above: Muir End 3mm layout.
Below: Tom Haynes and Graeme Vickery operate Hayning Island.
Right (Top): Hayning Island station.
Right (Bottom): Simon Hamlin's narrow gauge layout.
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As we move ever deeper into winter, here is a reminder of summer.
Will Bullock, driving Phil Wimbush’s class 66 approaches the

junction signal on the July 2016 running day.




