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Cover Story
MODEL ENGINEERING EXHIBITIONS

PASTAND FUTURE
By Malcolm Parsons

A few weeks ago, Model Engineer magazine carried a review of the
Alexandra Palace model engineering exhibition. Almost the first thing
to be mentioned, accompanied by three pictures, was Peter Pardington's
Taliesin. There was a nice 'plug' for IDSME, too.
For me, no doubt for Peter, and hopefully for several others, that - and
various other 'rewards' - made the efforts put into the two model
engineering exhibitions worthwhile. We've also had informal invitations
for next year so we must be doing something right.
I have to admit, though, that at times it was a close run thing. John
Browning's offer of help (a lot, actually) with transport; along with a
withering look from the Chairman when I worried if there were enough
exhibits, pushed things along.
One member - I'll keep him anonymous but he may put his head up on
deck if he wishes (no clues there, then) - was keen for us to have a plan.
I couldn't disagree and it was very useful in making sure that we took
what we needed, but not too much more, from the exhibition store; and
also that we had enough exhibits for the space and enough space for the
exhibits!
So on set-up day for the Sandown Park exhibition, before we left
Ickenham the plans were duly distributed. When I got to Sandown Park
the aforesaid member was already there, sitting on a table in an area
not quite as I had envisaged it. "They've asked if we can work round the
boat," he said.
The 'boat' was a 14 foot skiff on the
neighbouring Stirling Society stand,
said skiff being powered by a hot
air engine. So the plans were
thrown away, the adrenaline kicked
in and we were back to 'make it up
as we go along' and ended up with a
very presentable L-shaped stand,
instead of the expected square one,
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along with some new friends on the Stirling stand. Indeed, we even got
a private demonstration of the hot-air skiff and it was run regularly
throughout the show although most of us were unaware of it, as it was
almost silent and exhaust free - unlike some of our neighbours at
previous exhibitions we have been to!
I’d asked Patrick to
revamp the video
shown on the stand so
that if visitors wanted
to see a particular bit
they’d only have to
wait four minutes for
it to come round
again. He did this
successfully and I
didn’t hear any
complaints about
repetition from the
stewards so we
obviously placed the
monitors in the right
places.
On the Friday, Peter
Morgan - a mere 91
years of age - did a
full day's stewarding
and we were also
visited by Peter and
Maureen Reynolds.
So, along with two
other 'no longer
junior' members, we
had IDSME's four
longest-serving
members on the
stand, a remarkable
total of just under
220 years
membership between
them! In contrast

Mark Piper’s Tich chassis in the middle
foreground, while behind, some members

are captivated by Patrick’s video.

The Peters, Morgan and Pardington,
talk to visitors at Sandown Park
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that day one of our latest members, Charles Hirst, was also stewarding
(as well as exhibiting and also helping with transport and set-up).
Then six weeks later, another hall, another show; we were doing it all
again.
There were a number of concerns about the Ally Pally show in terms of
set-up and breakdown because an adjacent hall was being used for the
Snooker Masters finals and there was also a new one-way 'traffic
management system' around the halls. So lots of recovery time was
built into the IDSME schedule. Happily, everyone turned up early,
loading went very smoothly and armed with more plans and maps we
left IDSME far earlier than I expected. There aren't many sets of traffic
lights along the North Circular nowadays but I think all those we
encountered were green and when I arrived in the hall, John, who'd left
Ickenham ahead of me, had already unloaded most of our stand
equipment.
Then apprehension set in... It was just after midday and we weren't
supposed to be in the hall until 2pm. So having piled 'stuff' in our
allotted space, we hid in a corner of the hall to eat our sandwiches until
Harrow arrived and drew attention away from us!
The stand was a bit
different to our usual ones
at Ally Pally in that it was
rather 'open plan'. The
afore-mentioned Taliesin
(with, incidentally, work
done in the interval since
Sandown) accounts for
some of this requirement
and I was also keen to
better incorporate the
stewards area into the
display. This nearly
worked, but the 'coffin
stand', while useful for
hiding coats and bags, was
a bit of a barrier. For
newer members who don't
know, it is so-called
because the trestles are
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about shoulder high and were donated by Frank Sidebottom who was
an undertaker. What I was particularly pleased with was the idea of
putting the smaller engineering tools into the brightly-lit showcase
which I think showed them off well.

After three busy days it was time to pack-up and again the concerns
about the logistics evaporated. We even missed out on the Wooden
Spoon for being the last club out of the hall!
If I have concentrated on setting-up (and subsequent breaking down)
the stands it's because without these big efforts there wouldn't be any
stands or any exhibitions. So a big thank you to all who helped in that
respect. I'm bound to miss someone out if I try to make a list, so I won't.
An especial thank you, too, to those who provided exhibits. It's all very
well having good display equipment and plenty of information about the
club, but the exhibits are what it's all about. It’s particularly gratifying
when visitors seek more information on how things were done and this
year, for instance, a number of people wanted to photograph the back of
Vic’s Minnie traction engine to ‘see how he had done it’.
With that in mind, I have to be a bit tactful here because although it's
always good to see 'old friends' on the stand (exhibits, I mean, not just
visitors!) I did feel we could do with a few more new items. A couple of
our newer members certainly helped in this respect, Mark Piper with
his Tich chassis (I think the largest new item on display) and Charles
Hirst with three items of workshop equipment.

Smaller engineering items in the showcase at Alexandra Palace
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When seeking display items I was given an impressive list of things
under construction by members, including, for example, no less than
three Simplexs. There is no problem with showing work in progress,
although I understand there may be a reluctance to show models where
there hasn't been too much recent progress. But one of my arguments
for supporting the exhibitions with a club stand is that it gives a target
to make some progress by - I've already issued the committee with their
challenges for next year.
As I write this it's a glorious spring-like day and I know thoughts will
soon be turning (or turned) towards the garden and the decorating. But
perhaps while in the workshop sharpening the lawnmower blades there
may be a need to turn the lathe on... or while sorting out the electrics
for the new wall lights perhaps that spare bit of wire will be just right
for the battery loco....
If you're a bit apprehensive about entering the world of exhibitions,
don't forget our Hon Sec is organising an IDSME open day to tie in with
the Ickenham Festival in June (Saturday 16th to be precise). It's
intended as an informal but informative look behind the scenes at
IDSME and I'm sure space can be found for some examples of what it’s
all about… Model Engineering.

South end of a northbound traction engine
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Chairman's Chat
I am writing this after another very interesting General Interest
Night which once again gave us an insight into what our members get
up to at home... There were also some classic examples of IDSME
members' unintended humour, the best example of which on this
occasion was contributed by Charles Hirst.
It has been another varied Winter Programme thanks to the input of
quite a number of you, both in arranging visiting speakers and in
presenting things yourselves. Well done everyone.

Many of you have been hard at work getting things ready for the
running season.

There are only one or two minor items to finish off regarding our main
gate and entrance area; it is remarkable how much the space around
the gate and telephone box has opened up. 'The Gate Gang' have now
transferred their efforts to repairing/ replacing the Scout's gates
which are in a poor state. After that the temporary access between
IDSME and the Scouts will be tackled.

Having completed the station structure, work on the platforms
themselves is being carried out. 'The Paint Gang' led by John
Browning have also been very busy with yet more palings and some
tricky paintwork on the station columns.

Our S&T department are busy rearranging the equipment needed for
the station point and signal control and are installing (with the help of
Geoff Parry) a new section of plastic sleepered track so that a train
detection system can be installed, the aim being to prevent the station
exit points being thrown under a train.

Finally as most of you will know plans are afoot for our participation
in an '2012 Olympic Cultural Event' which includes us holding a club
exhibition within the period of the Ickenham Festival. It looks like we
are going to have a busy summer, I hope you can support what we do
and that you have an enjoyable time doing it.

Mel Fuller
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Secretary's Notes
Guards

We are changing the track rules to allow two trolley passenger trains
to operate without a guard. This follows a safety review and a check
on the origin of our rule requiring a guard if the passenger train has
more than one trolley. This change only applies where the trolleys are
rigidly coupled, such as the bar coupler for our club trolleys, and
where the driver is sitting on the leading trolley. A guard is still
required in other circumstances where two or more trolleys are being
operated. The change should let drivers of more powerful engines run
up to the maximum length of an eighteen foot train, without having to
find a volunteer guard, making full use of their engine's capabilities.
The change comes from a suggestion made by Michael Proudfoot at
the AGM and has been debated several times at general meetings, as
well as at the safety committee and the main committee. Safety
remains key at IDSME and a driver can still require a guard for a two
trolley train if he or she wishes.
If two trolley trains are running with just a driver, please make sure
they are loaded with a larger/older individual at the rear. The driver
needs to be satisfied the brakes on the leading trolley provide enough
‘bite’ to control the whole train; they usually do but a brake test before
entering service is expected practise.

June Events

Please put two dates in your diaries. On Saturday 16th June we will
hold an IDSME Open Day from 1200 to 1730 as part of the starting
weekend of the biennial Ickenham Festival. We are organising a
model railway display in the clubroom and hope to have an exhibition
of members’ work on the station or elsewhere on the site (gazebo
time). We won’t be running passenger trains but will probably have a
driver experience train running a horseshoe circuit, letting visitors
come into the centre of the site and see the workshop, engine shed and
signal boxes. There will be a demonstration workshop to show how we
make things. The more who commit in advance to turn up, the more
we can plan to do. The aim is to show what IDSME is about and
encourage prospective members.
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The following weekend,
on Saturday 23rd June,
we expect to run the
portable track at
Swakeleys House,
Ickenham, as part of
the Ickenham Festival
Gala Day. This very
popular local event is
attended by almost all
groups and
organisations in
Ickenham. There is a
festival parade through
Ickenham to Swakeleys
House; if anyone has a
historic vehicle and
would like to take part in this parade under IDSME colours, let me
know.
These two Saturdays are extras to our regular first Saturday running
days in June and July, and please support these days as well. It’s
unusual for us to have so many events close together and we discussed
this at the AGM, but there was enough support for us to decide to go
ahead. I think they might be fun.

Station

As many of you will have seen, the new station is making great progress
but it probably won’t be complete by May. We had talked about a small
opening ceremony in May but we’ll now defer plans for this until we’re
more certain of a completion date. Quality takes time to do.

Programme Secretary

To finish, an appeal for a volunteer programme secretary to organise the
2012-13 winter programme. The task has bounced back, largely to me,
again and although I appreciate the help readily given, I can’t give this
job as much time as a dedicated programme secretary could. I’ll help
guide a new person and have a number of possible speakers but it would
be nice to have a volunteer.
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Ashpan Notebook
Subscription Renewals
This year, exciting new
membership cards are available
for sale at a cost of £25.00 or
£6.00 for juniors. As a bonus,
with each card, you get a year's
membership of IDSME.
The cards are available from
the treasurer in exchange for
Bank of England promissory
notes, legal coinage of the
Realm or personal cheques made payable to IDSME for the price quoted
above. Payment may also be made by electronic transfer of funds direct
to the IDSME bank account using sort code 20-73-53, account
No. 30548782; your name will serve as the reference and cards will be
sent by post.

Summer Events
Two Members' Running Days will be held this year. They will be on
Saturday 14th July and Saturday 22nd September. As always these will
be from mid/late morning to the end of the afternoon.
June sees two events in addition to our usual public running day. Both
are associated with the weeklong Ickenham Festival. On Saturday June
16th IDSME will be holding an exhibition open day at our site, while on
Saturday 23rd June we will be operating our portable track at Swakeleys
House. Of course, our regular public running days will also take place, on
the first Saturday of the month from April to December.

Ashpan 93 & 94
Thank you to those who have submitted contributions for inclusion in
this issue of Ashpan. The Summer issue of Ashpan, number 94, is due to
be published in time for the July Running Day and so any contributions
should be with the editor by early June. The editor's contact details can
be found on the inside front cover.
As a reminder, if you have missed or mislaid any issues of Ashpan, they
can all be downloaded electronically from our website at
http://www.idsme.co.uk/IDSME/IDSMEAshpanOnline.shtml
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CMOS LOGIC CIRCUITS
Peter Reynolds does some electronic gardening

What are CMOS Logic Circuits? CMOS digital Integrated Circuit
elements are simple, readily available and inexpensive (less than a £1
each). They consume little current, can operate over a wide range of
supply voltages, are easy to use and can perform a number of useful
functions. There are two types readily available, the 4000 series and the
7400 series. The 4000 series is best suited for the sort of things that we,
as model engineers, might do. They are fourteen pin devices and each
may have more than one of a given function e.g. four 2-input 'AND' gates
may be found on one fourteen pin chip.
Being digital, they work as a binary device, 1-there is a signal present, 0-
there is no signal present.
Some of the functions available are
• a signal 'BUFFER': this isolates the output signal from the input,

but otherwise leaves it unchanged.
• a signal 'INVERTER' or 'NOT' gate: if there is an input signal

there will be no output signal.
• an 'AND' gate: this requires a given number of input signals

before it gives an output signal.
• an 'OR' gate: this will give an output signal when any one of the

input signals are present.
This is not a complete list of all the available functions but those listed
above can all be combined to perform many useful tasks. Figure 1 shows
the functional diagram of some of the more common devices.

Figure 1
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As the maximum operating voltage is only 15 V DC, one is unlikely to
come to harm when playing with them. The only downside is that they
are a bit sensitive to static so it is best to make sure you are properly
'earthed' when handling them. It is also wise to include the occasional
decoupling capacitor of at least 100µF across the supply. I usually
include one capacitor for every four devices spaced through the circuit.

Like many of our members I have an interest in things other than Model
Engineering. One such interest is growing carnivorous plants. Not all
carnivorous plants are tropical. In fact there are a few which are native
to this country, one of which is prolific at IDSME. However these tend to
be a bit insignificant and not very interesting to grow. The plants that I
like to grow are mostly native
to New Zealand. From an
aesthetic point of view they
are interesting to look at and,
more to the point, are hardy
enough to be grown outside in
this country. Furthermore
these plants, which grow
prolifically if looked after,
catch an awful lot of flies
during the summer.
Now those of you that have
read this far are more than likely wondering what all this has to do with
CMOS Logic Circuits. Read on.
These plants must have the right growing conditions which, as they are
bog plants, must very wet and acid. Water them with tap water and it
will kill them. So 'what’s the problem' I hear you ask, 'just plant them in
real peat and water them with rain water'. But how do you know if the
bog is boggy enough; they are not water plants so it shouldn’t be too wet,
and what do you do when on holiday. The last thing you want is some
helpful soul putting a can of tap water on them. The answer is to provide
an automatic watering system.
My bog is not far from a water butt that collects water from the
workshop roof, so I piped a supply from this to a small tank in the
ground, the level of which is controlled by a ball valve. The rain water
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from this tank is pumped, as
required, to the bog. The pump,
I decided, had to look the part
and as the domestic planning
authority, also known as
'SWMBO', likes beam engines, I
made a miniature Cornish
Engine House complete with a
beam engine.
You will note that, like all good
beam engine houses, this one
has a problem with its chimney.
The frost got to it one winter.
The engine house is cast in
concrete 16 mm thick with weld
mesh reinforcing. The roof 'Slates' are bits of old lead flashing cut to size
and attached to thin marine ply with brass pins. The weight of the lead
avoids the need for any sort of fixing to keep the roof on.
It was not built to any sort of scale, rather it is just made to 'look right'.
As you will have no doubt realized, the beam engine, whilst it does
operate and pump water, is not steam driven. The driving force is a
12 volt motor and gear box from an old Xerox copying machine and when
the pump is running there is a light on in the engine house, which looks
nice at night.
Now to the real point of all this, how to decide how boggy the bog is, so as
to know when to start and stop the pump. The first thing was to
establish what sort of water level suited the plants. To do this a piece of
gutter down pipe, with holes in the side, was buried vertically in the bog
with its top level with the top of the soil. This allowed the bog water table
to be monitored.
It was found that the plants were happy with a water level of between
50mm and 20mm below the surface.
The next problem was how to monitor the water level. Float switches
would not really be practicable so something else had to be used. Unlike
pure water, rain water, being acidic, conducts electricity so it is possible
to detect the presence of water by means of simple probes. The problem
with this is that a single probe is so sensitive the pump would be
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stopping and starting all the time. I therefore decided to use two probes
to control the level of water in the bog, one probe starts the pump when
the water table in the bog goes below 70mm from the surface, the other
probe stops the pump when the water level gets to 20 mm below the
surface.

What I wanted was the pump to start when both probes detected no
water and to run until both probes detected water.

A relatively simple circuit can be used to check for water.
One of the problems with this sort of water level monitoring is the
plating of the probes over time which can result in unreliable operation.

Figure 2

Figure 3



Spring 2012 15

There was on the market, at one time, a little IC chip, LM1830, which
was used in washing machines, drinks vending machines and the like, to
monitor the water level. This is a well designed IC which uses an AC
current to the probe, thus avoiding the problem of plating and it only cost
around 50p. Unfortunately, although these IC’s are still around, they are
now not that easy to find at a reasonable price.
I was lucky enough to purchase two of these chips when they were still
easily available for use in my pond water management system. I used
them in conjunction with some other bits and pieces to monitor eight
different water levels at 1 sec intervals and store the results. It so
happened that I ended up with some spare ways and I used two of these
to monitor the bog water level.
The problem with most water level monitoring circuits is they give an
output when water is detected; useful if you just want to light a lamp,
but if a relay is used it could end up energized for most of the time which
is not really ideal. It was for this reason I decided to configure the beam
engine stop / start logic so that I could use 4000 series CMOS ICs.
So, the first job was to redraw figure 3 as logic diagram using the
appropriate logic symbols.

Figure 4

Figure 2
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The fact that the logic ICs are
digital devices must be born in
mind when devising a circuit.
Figure 5 shows the end result.
The operation is:
Assuming the bog is full of
water the two probes will both
generate a signal that is
applied to the two 'NOT' gates.
As signal inverters there will be
no signal out of the two 'NOT'
gates. As the water level falls
probe 1 will not detect water
and there will be a signal out of
its associated 'NOT' gate into
the 'AND' gate and that’s as far
as it will go for the time being
as there is no signal on its other
input. As the level drops further
there will come a time when probe
2 will not detect water and there will
be a signal out of its 'NOT' gate. This
will start the pump via the 'OR' gate,
which only requires one input signal to give
an output signal. The output from this 'OR'
gate also forms the other input into the 'AND'
gate. The 'AND' gate now gives an output signal
because it is now receiving a signal on both its inputs. This output forms
the other input to the 'OR' gate. The result of all this is that as the water
level begins to rise the pump will continue to run even when probe two
once again detects water, as it will do in fairly short order. This is
because the signal from the 'OR' gate is maintained by the input received
from the 'AND' gate. As soon as probe 1 detects water the 'AND' gate
will lose one of its inputs and there will be no output to the 'OR' gate and
the pump will stop.
The logic output is capable of operating an LED but to drive a relay or
something similar the output needs to go via a cheap SCR such as a

Figure 5
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BC547 .
For those of you that have stuck with this so far Figure 6 shows how the
various functions were connected. The numbers are the pin references for
the associated 14 pin chip package. Each chip also requires connection to
a power supply but these are not shown. Generally these connect to
pin 7 (-) and pin 14 (+).

As an aside I have been asked, from time to time, why I used relays for
our signalling system as CMOS logic devices offer a number of
advantages. There are two reasons:
1. By using a hard wired relay system, fault checking can be carried out
by anyone with a modicum of electrical know how. If I had gone down the
CMOS route, fault checking would have been a bit more specialized.
2. Due to them being rejected by a difficult client and the supplier
refusing to take them back, my employer found itself in the privileged
position of being able generously donate a stock of 'free' relays to IDSME,
thereby saving us a substantial part of the signalling system cost.

vvvvvvvvvvvvvvv

Don't Forget
Members' Running Days

Saturday 14th July &
Saturday 22nd September

Figure 6
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IDSME MEMORIES II
by Malcolm Parsons

Got that wrong, didn’t I…
When I first saw the
picture of Ken Bolley’s
‘Maisie’ with an un-named
driver in Peter Reynolds’
article in Ashpan 92, I
thought: “I haven’t seen
that IDSME-related photo
before”. But it turns out
that I have the original
negative!
I know there was a quick
response on the Message
Board, but in fairness to
those who don't see that, I
have waited to put forward
my responses.
I have no idea who is
driving the loco in Peter’s

first picture but the style of brickwork arches for the raised track looks
to be the same as can be seen in my photograph (below) taken at
Harlington in, I think, the late 1960s.
My picture is of
Laurie Greene
with his well-
known loco.
Almost certainly
the photo was
taken on one of
the number of
occasions when
Harlington held
rallies which
could be regarded
as the precursor
of those run by
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the Southern Federation nowadays. Indeed it was in Harlington Village
Hall on a Saturday evening after one such rally that the first meeting to
set up the Southern Fed was held.
Laurie Laurence, then editor of The Model Engineer (and not to be
confused with 'Curly' Lawrence, otherwise known as LBSC - the
miniature loco designer) was in the chair. One of the leading lights in
the idea to set up the Fed was Don Coventry of the Harrow club. I
attended as Hon Sec of IDSME and I think Laurie Greene, then our
Chairman, was also there. I recall that Brian Try of the building family
was Harlington secretary at the time but, although I recall some
Northolt members, I've no idea who their Hon Sec was. The relevance of
mentioning the three neighbouring clubs is that there was an idea that
if the Southern Fed didn't go ahead, the four West Middlesex ME
societies may form some sort of association.
That didn't happen because, as is well-known, the Southern Fed was
set-up. IDSME didn't rush to join straightaway but eventually the
advantages of the insurance scheme proved irresistable.
But how come I have the negative of Peter’s photo? I’m not really sure,
but I think it – along with half a dozen others apparently taken at the
same time – probably came to me with various other bits of IDSME
ephemera after the death a few years ago of one of our early members
Fred Houchin. I’d totally
forgotten about the
negatives but happened
across the envelope
containing them while
looking for something
else!
Some of the other
pictures also seem to
show Ken Bolley’s loco,
a 3 1/2ins gauge 4-4-2,
while a 5 inch 4-4-0
appears in others. I
think that is too early to
be Peter Morgan’s 1000
so, unless it’s Peter
Fairburn’s L1 – known
as Maid of Eastcote –
I’ve no idea of its
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identity. Nor can I identify anyone in the photos – unless a young Peter
Reynolds features! The negatives are not the best quality, but I’ve sent
the editor a couple to see if he thinks they are worth printing in Ashpan.

As to the second of Peter's pictures: it was taken on the old IDSME
raised track which ran along our boundary - in those days a ditch
separating us from a grass paddock - along much the same alignment as
the track from the turntable to Marsh Junction. The track was of two
types; that at what is now the station end was of several gauges up to
7¼ inch. This track extended to about the end of the clubhouse. Later
the line was extended to the end of our site. The track used for this
extension only had 3½ and 5 inch gauges and was on scaffold pole legs
which rusted through so it was taken out of use. This is the track in
Peter's picture which places the location of that photo to somewhere
around Marsh Junction signal box.
On the multi-gauge track, which I believe came from Kodak Model
Engineering Society when that closed down, the various gauge
permutations included 6½ inches which was used at least once.
Sometime in the late 1960s we had a talk one Friday evening from an
elderly gentleman from Watford called Adrian Brough. He had been an
apprentice with Henry Greenly, the famous designer and builder of
miniature, and not so miniature, locomotives. Mr Brough had built
himself a Great Eastern Railway 0-6-0 tank loco to the unusual 6½ inch
gauge. During the tea-break he went out and measured our multi-gauge
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track and was delighted to find he could run his locomotive on it. Whether
the track was intended to have 6½ inch gauge or whether it was a happy
combination from the other gauges I am not sure.
So on a subsequent Saturday Mr Brough brought his engine to IDSME
and enjoyed running it for the first time in several years. A few years
later he moved to the Isle of Man and I have no idea what happened to
his locomotive, but we do have some items associated with it, still at
IDSME (somewhere…) as Mr Brough left with us a bag containing the
wooden patterns used to produce castings for the locomotive.
However, I am not aware of any photos being taken of the occasion…
unless, of course you, dear reader, have one. In which case I’m sure we’d
all like to see it…

Adding some more details about the photos that appeared in his article,
Peter Reynolds writes:

The first picture (page 18, top) shows Arthur Hathaway driving Ken
Bolley’s locomotive at the Harlington Locomotive Society Track sometime
between 1956 and 1958. Arthur and his brother Tom were both builders,
long time friends of the Bolley family and members of IDSME. There are a
number of IDSME tales about the Hathaway brothers. One, related many
times by the late Jock Weeks, was about the time we all went to Tom's
house to collect the big club lathe, which Tom had stored for us in his back
bedroom.
The second picture (right) shows
me driving Harry Sale’s
locomotive on, what was once the
club's portable track, on our
present site, again around
1956-58. The passenger was a
club member, and if my memory
is right, and he is who I think he
is, he was once a test pilot for the
RAF. Another IDSME character,
he could drink most Idsmeites
under the table. It was not a
good idea to visit him in his
workshop on a Sunday morning
as more than one member found
out.
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NAVIES INTRANSITION
And Charles Parsons' Role In It

By Paracaramel

Whilst the invention of a workable steam turbine had been made in the
latter part of the 19th Century, its development, by Charles Parsons,
continued into the early years of the 20th Century. It had been clear from
the start that turbines had many advantages over reciprocating engines,
not least of which was economy of fuel and absence of vibration. Parsons
had set up the ‘Marine Steam Turbine Company’ in 1894 to manufacture
and to further improve the efficiency of turbines. In reality the MSTC
was a research and development organisation, with a significant
manufacturing capability. In 1898 the ‘Turbinia Works’ at Wallsend was
founded, specifically for manufacturing. Demand quickly outstripped
production and Parsons met this by granting manufacturing licences on a
wide scale. At that time his interests were predominantly aimed at
maritime applications and it is this aspect which will be examined in
more detail in this article.
The advantages of the turbine were not lost on the Admiralty. In 1899
two turbine driven torpedo boat destroyers, HMS Viper and HMS Cobra,
were launched on Tyneside. With typical Admiralty caution, both these
vessels were funded provisionally by the MSTC who were only
reimbursed when both ships exceeded all expectations. By 1901 both of
them had been wrecked at sea, but in neither case were the turbines
implicated. The following year the Admiralty took delivery of the turbine
powered HMS Velox. Turbines were coming of age and the first Atlantic
crossing by a turbine fitted passenger ship was made in 1905. By this
time the world’s first turbine driven battleship had been laid down in the
Royal Naval Dockyard at Portsmouth. She was launched the following
year by King Edward VII, using a bottle of Australian wine to name her
HMS Dreadnought. She was to change the face of British naval strategy
until 1960, when HMS Vanguard was finally decommissioned. Although
these two ships were separated in time by fifty four years they shared a
common feature. Neither of them fired a shot in anger. Indeed HMS
Vanguard only fired a full practice salvo once; the damage to its own
superstructure being not worth a repeat. (In military speak the term
‘repeat’ is reserved exclusively for use by gunners and is the reason why
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all other communications use the term ‘say again’).
As Parsons’ horizons expanded, so did the demand for ever larger and
more powerful turbines. By 1907 the 38,000 ton Cunard liners
Mauretania and Lusitania had been launched. Both vessels had been
fitted with quadruple direct drive
turbines, connected to four bladed
propellers, with a combined SHP of
70,000. Separate turbines for astern
drive were fitted to the inboard shafts
only. The Mauretania held the Blue
Riband for the fastest Atlantic crossing
for over twenty years. She is shown in
the picture leaving the Tyne, with the
‘Turbinia’ alongside. The scale
comparison is evident.
Very early on Parsons had realised that the high rotational turbine
speeds which were essential to achieve high thermal efficiencies were not
compatible with the efficient use of conventional ships propellers. At the
time, reducing gears were not an option due to inaccuracies of the
hobbing machines then available. These inaccuracies, although small,
were unevenly distributed around the pitch circle and created severe
vibrations at high speeds, which in turn became unacceptably noisy in
marine applications. It was only later in 1912 that Parsons introduced his
system of ‘creep machining’ which mitigated the effect. However, his
studies on compounding, to get the best from the expansion of
superheated steam, led him to realise that there was also an advantage
from scaling up and that large diameter turbines could be more efficient
at lower rotational speeds and lower steam pressures. This led to the
development of hybrid systems in which the exhaust steam from two
stage compound reciprocating
engines could be used
economically by a single large
diameter ‘parasitic’ turbine
exhausting into the vacuum of a
condenser. It was just such a
combination that was installed in
the ill-fated Titanic in 1912. The
picture of the crankshafts for the
‘Titanic’ gives an idea of their
monstrous size. Since turbines



Ashpan Number 9324

are not capable of running in reverse it has led some observers to suggest
that this was a contributing factor to the force of the impact with the
iceberg.
It had also become clear to Parsons that the propulsion requirements of
warships were very different to those of merchant ships. The latter were
expected to sail at a steady, economical speed. Warships on the other
hand spent most of their time at sea under cruising conditions with
occasional bursts of maximum speed. This required two sets of turbines
in order to give maximum economy. The advent of high precision German
and Swiss gear cutting machines ultimately allowed the use of highly
efficient (up to 98%) helical gearing to deliver the ultimate in overall
efficiency. But let us return to HMS Dreadnought and examine the
events which led to her creation.
Ever since the days of wooden men-of-war, such as HMS Victory,
battleships had primarily been viewed as a platform for mounting guns.
As sail gave way to steam propulsion, with its improved power, the
technology of gunnery began to alter in order to take advantage of the
greater manoeuvrability and speed. Heavier guns could be mounted and
their increased range meant that more destructive power could be
delivered from a greater distance. To counter this threat attempts were
made to add protective armour in the form of iron plates and thus were
created the ‘iron-clads’. The Admiralty appeared slow to adopt this
development, albeit with good reason. Being the world’s only truly global
naval power, navigation was paramount and the presence of iron plates
played havoc with the simple magnetic compasses of the day. The
problem was partially resolved by the addition of the ‘Flinders Bar’
vertically under the binnacle with two iron spheres on either side of it,
but the ultimate solution, using the ‘Kelvin/Hughes’ binnacle, was not
adopted until the very end of the 19th Century. At that time the compass
rose was dry mounted in gimbals and liquid mounting did not become
universal in the Royal Navy until 1908. Despite the navigational
problems, the application of iron armour increased steadily until 1859,
when the French launched the first ocean going iron-clad, the ‘Gloire’.
The Admiralty had to react fast and the following year HMS Warrior was
launched. Not only was she nearly twice the size of the ‘Gloire’ she was
iron hulled, as well as armoured, and her diagonally opposed trunk steam
engines gave her a superior speed. In addition, her armament included
ten 7" rifled breech loading guns made by Armstrong’s.
Whilst armour cladding had precluded the use of multiple gun decks,
broadside firing was still the norm. The ‘Warrior’ was the most heavily
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armed, heavily armoured and fastest battleship of her day. The composite
armour was built up from 4½" x 3' x 12' iron plates tongue and grooved
together and bolted onto 18" teak planking in two 9" layers laid
diagonally to each other on the outside of the iron hull. The engines drove
a single propeller which could be lifted out of the water and the twin
funnels could be lowered to allow the ship to cruise under sail. The
boilers were mostly fired by coal which was carried from the bunkers in
skips hanging from an overhead monorail. If extra steam-raising was
required in an emergency, buckets of crude oil were poured over the coal
in the skips thereby increasing its calorific value. Thus the dominant
position of the Royal Navy remained unchallenged and this was to last
for well over fifty years. During this period the Royal Navy maintained a
numerical and technological advantage over any two combined naval
forces from any part of the world: the so called ‘Two Power Standard’.
Possibly because of this the Royal Navy was not engaged in any
significant sea battle until the outbreak of the First World War in 1914.
The advent of the ‘Warrior’ with its unprecedented 418 ft iron hull
prompted naval architects to question its strength under conditions of
‘hogging’ and ‘sagging’. These occur in rough seas, when the length of the
hull significantly exceeds that of the distance between consecutive waves.
The focus of their attention became fixed on the method by which the hull
plates were riveted together. The usual naval practice was to overlap the
edges of the plates on two sides by ‘joggling’ and then to join them with
rivets. With this method of construction any tension or compression puts
the rivets in shear and for this reason extra strength was obtained by
using double riveting. However, at Lairds yard in Birkenhead a superior
method was being used; that of butt joining the plates by riveting them to
internal plates, along the line of the join. Compressive forces were then
taken up directly by the edges of the plates. In addition to this it was
Laird’s practice to use countersunk rivets. Together this created a
stronger hull with a smoother surface and was more economical in the
use of iron, although it was a more expensive method of construction.
Over the years it also became evident that countersunk rivets were less
prone to corrosion than the equivalent snap-head ones.
During the next sixteen years battleships steadily increased in size,
armament and speed. Whilst the most notable change had been the
adoption of rotating gun turrets, the process of recruitment and
promotion of crews had not changed since the days of the ‘Victory’.
Aspiring officers joined the service as midshipmen, who then learned
their seamanship the hard way, alongside the ordinary seamen. On
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receiving a commission they were appointed to a ship where they quickly
learned that the way to promotion had little to do with seamanship.
Clean paintwork and polished metal were the order of the day. Coal fired
ships were an anathema and as for gunnery practice, the gunpowder
propellants then in use caused havoc with the bright-work. No wonder
then that steam powered ships were still being fitted with sails and that
the obligatory gunnery practices often amounted to no more than tipping
the ammunition overboard. It was against this back-drop that HMS
Inflexible was designed, built and launched in 1876. She mounted larger
guns and carried the thickest armour ever to be fitted to a British
warship. This comprised a 24" iron belt backed with 17" of teak. Her four
16" guns, each weighing 81 tons, were mounted in two rotating turrets
placed ‘en echelon’ either side of the superstructure, which was kept
deliberately narrow. This arrangement allowed all four guns to fire
broadside but it was found that axial fire caused unacceptable blast
damage to the superstructure. It would seem that the lesson of 1876 had
been forgotten by the time the ‘Vanguard’ was being designed. Incredibly
these guns had to be muzzle loaded since there was not enough room
available inside the turrets. In test firings the projectiles could penetrate

23" of iron armour at a range of 1,000 yards. Each muzzle took between
2½ and 4 minutes to reload. The ship was unusual in other respects,
having the un-armoured bows and stern filled with cork to provide
buoyancy in the event of a breach in the main citadel. She was also fitted
with four torpedo tubes and was the first Royal Navy ship to be fitted
throughout with electric lighting. This was at 800 volts DC and had the
unfortunate consequence that she was the first ship to have a fatal
electrocution. This rapidly led to the adoption of an 80 volt standard for
future warships.
Now, you the reader may wonder where all this is leading so I have to
explain that the first captain of the ‘Inflexible’ was ‘Jackie’ Fisher, later
to become First Sea Lord, and who along with Parsons was responsible
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for the creation of the ‘Dreadnought’. Fisher’s experience of the ‘Inflexible’
and its short-comings made him realise that a complete change in
strategy had to be introduced. His most immediate concern lay with the
gunnery. Under his command the ‘Inflexible’ had taken part in the
bombardment of Alexandria in which her 16" guns fired 88 rounds at
nearly point blank range. The naval squadron as a whole fired 3000
rounds at the fortifications and scored a deplorable ten hits. The
Admiralty seemed quite satisfied since this was better than the number
of hits scored by the Egyptians. But Fisher was not so complacent and
consulted with the two major ordnance manufacturers at the time,
Whitworth and Armstrong. All came to the conclusion that both human
and technical issues were at fault. Fisher dealt with the human issues of
gunnery practice whilst Armstrong’s dealt with the technical issues of
gun barrels and
ammunition.
The advantages
of creating spin
by rifling the
bore of the barrel
had been known
for some time
but a systematic
study was to
show just how
complicated it
was to achieve
the best results.
Spiral grooves in
the barrels required that the projectiles needed to be accurately matched
to them and there were two basic methods. One was to fit the base of the
projectile with a soft metal ring which under pressure from the propellant
swaged itself into the grooves (lands) of the barrel and the other was to
machine the base to be a good fit with the lands, prior to firing. In both
cases the outcome was to prevent the projectile from wobbling along the
length of the barrel without affecting its muzzle velocity or increasing the
abrasion in the bore. Due to the presence of the lands, an exact
measurement of the calibre of any rifled barrel or its ammunition is only
given as a notional figure and the exact measurements are kept secret.
The effect of spin is to stabilise the projectile gyroscopically in flight, but
because the trajectory is always curved, excess spin results in the
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projectile maintaining a constant attitude in flight. With larger calibre
ammunition the axial balance of the projectile also becomes critical at
high spin rates. To complicate matters further the nature of the
propellant also affects the outcome.
Until the end of the 19th Century the standard naval propellant was
‘Prismatic Gunpowder’ which created large volumes of black smoke. The
development of ‘Cordite’ was a great improvement but Admiralty
requirements called for a compromise. Cordite is a binary low explosive
containing guncotton and nitro-glycerine. Increase of the nitro-glycerine
reduces the amount of black smoke but increases the flash, the muzzle
velocity and the wear in the barrel. It also changes the optimum design of
the rifling. It might seem that things could not get more complicated but
whilst Armstrong’s were studying their preferred method of rifling
Whitworth’s were studying a different approach in which the cross
section of the bore was a
spiral polygon and the
ammunition was designed
to be a close fit. In trials
the Whitworth system gave
a significantly improved
accuracy and range but
was more expensive. Guess
which system was adopted
by the Admiralty.

Rifling can be achieved by several methods:
• Cutting one groove at a time with a progressive single point tool,
• Cutting all the grooves simultaneously with a broach,
• Pressing the grooves with a hardened ‘button’ which is either

pushed or pulled,
• Forging.

Whichever method is adopted it is vital that the spiral does not decrease
as it approaches the muzzle. For this reason it is usual practice to make a
slight increase.
As the 19th Century was drawing to a close Fisher convened a committee
to study the possibilities for the construction of a battleship to counter
the perceived threat from the resurgent German navy under the guidance
of Tirpitz. Since all the members of Fisher’s committee were personally
chosen by him and he was the Chairman, disagreement was reduced to a
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minimum. It was axiomatic that the Nelsonian concept of the battleship
as a floating platform for naval guns to destroy enemy ships had not
changed since Trafalgar. The assumption was that the ship with the most
guns, firing heavier shells at a longer range, would always prevail. Speed
was also a factor giving the power to choose the onset of the action.
The Dreadnought was to encapsulate these concepts without compromise.
Secondary armament was removed in favour of the maximum number of
large calibre guns that could be accommodated. Fisher’s aim was to
mount ten 12" guns, of which eight could fire a simultaneous salvo; this
giving the statistical optimal chance of a hit while only requiring a single
calibre of ammunition to be stocked. Previous battleships were
formidable at a range of four thousand yards but Fisher was demanding a
range of ten thousand yards. All informed naval designers knew that the
three basic requirements of fire-power, armour and speed were
interdependent, but Fisher was aware of a man who could alter this
balance with his invention of the turbine, which was so much more
powerful, smaller and lighter in weight than the reciprocating engines
that it replaced. No previous battleship could steam for more than eight
hours at 14 knots without incurring major damage to the bearings of the
engines. Parsons was consulted and the design that emerged was a ship
that could steam at 21 knots continuously. The engine room of the
Dreadnought was transformed. There was very little noise, no steam, no
oil or water splashing about, the officers and men were clean and not
susceptible to slipping over.
The armament consisted of four turrets mounted on the main deck, with
a fifth turret mounted on a raised fo’c’sle, to avoid flooding in heavy seas.
Fisher was determined that as many guns as possible should fire forward
since ‘end on’ fire was tactically preferable to ‘broadside’ fire. A number of
arrangements were studied including the super positioning of pairs of
turrets on the bow and the stern. This arrangement was rejected on the
erroneous ground that the blast from the upper turret would damage the
lower one. The agreed design created a ship whose fire-power was the
equivalent of two or even three of any previous ship and whose speed was
unparalleled. Even so, a ship moving fast at a range of ten thousand
yards makes a difficult target and much effort was put into the accuracy
of range finding and fire control. Here again Parsons, with his detailed
knowledge of optics, was asked to collaborate. At his suggestion the fire
control centre was placed as high as possible to maximise the view of the
target and spot the fall of shot. In the final design it was mounted at the
top of the main mast which was itself mounted aft of the forward funnel.
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HMS Dreadnought
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In the event this position was far from ideal.
Once the main armament and propulsion units had been decided
attention was paid to the design of the hull. The engines were now much
lighter and the main armament had been placed as low as possible to
reduce the centre of gravity. However it had been known since ancient
times that centre of gravity alone did not necessarily decide the stability
of a ship at sea. Knowledge of a further dimension, known as the meta-
centric height, was needed. This is a measure of the stability of a floating
body and the point about which it rolls. A large meta-centric height,
compared to the centre of gravity, increases the stability of the hull
against capsizing but at the same time increases the frequency of rolling,
which is bad news for the gun-layers who ideally require a stable
platform. To make matters worse the relation of these two centres may
vary along the length of a ship, which can have the effect of inducing
damaging torques in the hull when rolling. In addition, the meta-centric
height varies with changes in the angle of roll depending on the hull
profile which at its worst can induce a condition known as ‘Loll’. The hull
designer’s life is not straight forward and to add to their difficulties they
had to accommodate the placing of 5,000 tons of armour plate. At Fisher’s
insistence, all watertight doors were avoided and access to all
compartments was made vertically. Seven hull models were made and
tested and the final choice was calculated to require only 23,000 SHP to
drive the 17,000 ton ship at a continuous speed of 21 knots.
The rate of her construction at Portsmouth was unprecedented. The hull
was completed in four months and she finally went to sea eight months
later. No previous battleship had been built in less than thirty-one
months. At a stroke all
other battleships,
including those of the
Royal Navy, were
rendered obsolete. The
race was on between
Germany and Britain as
to which country would
command the seas in
future. Building hulls was
quick and cheap but
difficult to hide. It was the
armament and propulsion
which took the time and
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money, but these could be manufactured in secret and then stock-piled.
Both countries faced expensive civil engineering projects as the price to
be paid for these large warships. Germany was forced to widen the Kiel
Canal whilst Britain, with its far flung empire, was forced to build a
number of larger dry docks just in case. Fortunately they were never
required in the forthcoming war. Their dimensions were matched to that
of the Dreadnought and her sisters as
built, but no allowance was made to
accommodate crippled ships which
would inevitably have been listing and
with increased draughts due to
flooding.
Whilst battleships have been confined
to history by the advent of air-power,
and the ubiquitous diesel has largely
displaced steam turbines for marine
use, one highly visible legacy of the
Dreadnought era survives on
Clydebank. The Arrol ‘Titan’ crane was
built in 1906 for the John Brown yard,
specifically to build sister ships of the
Dreadnought. It was also used to build
the world’s last ever battleship, HMS
Vanguard, launched at the end of 1944.

HMS Vanguard
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SCREWTHREADS
by Peter Reynolds

As you are all aware ME and BA Fixings are no longer readily available
and have to be purchased, at some expense, from specialist suppliers, by
mail order or at exhibitions. For some reason model engineers seem
reluctant to use screwed fixings from the Metric series. The 'Coarse Pitch
Series' of fixings are readily available locally and, in stainless steel, are
well suited for use on boiler fixings and in places such as smoke boxes.
Most sizes from 2.0 mm upwards are available over the counter locally, in
most materials and head forms. I have found the 2.0 mm & 3.0 mm socket
head grubscrew most useful.
Suppliers don’t like selling small quantities, but as we usually buy small
fixings in 50’s or
100’s, this is not a
problem. Usually
there is a minimum
order of £5, but for
that you can get a lot
of nuts and bolts.
The only problem I
have found is that the
recent editions of the
otherwise useful
'Zeus Book' only gives
details of the 'Fine
Pitch Series' of metric
threads from 8.0 mm
upwards. Not a lot of
use for model work,
plus they are not so
readily available as
the coarse series. To
save taking one of my
books into the
workshop I produced
the following table
which others may
find of use.
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Summer Programme
May 2012

Saturday 5th: Public Running Day

June 2012

Saturday 2nd: Public Running Day
Saturday 16th: IDSME Exhibition Open Day
Saturday 23rd: Swakeleys Portable Track Run

July 2012

Saturday 7th: Public Running Day
Saturday 14th: Members’ Running Day

August 2012

Saturday 4th: Public Running Day

September 2012

Saturday 1st: Public Running Day
Saturday 22nd: Members' Running Day
Friday 28th: Annual General Meeting

October 2012

Saturday 6th: Public Running Day

There is no formal programme for evening meetings during the summer
months, but regular meetings are held every Friday evening from 8pm.
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