
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Vol. No 174 March 2003                Club Corner 
 March 23rd Passenger Hauling starts at track 
 April 9th  Bring and Buy – Chin wag. 
 June 21st No Trains Day 
 June 28/29th Open Days at Riverside  

Uvedale Corbett – President of the Society 1974 - 2002 
 

I have the sad task of reporting the death of Mr Corbett. Who passed away in late February. A funeral 
service has been held at Cheriton church and several members were in attendance. A full obituary will be placed 
in the June Newsletter.  
 

 
Secretary’s Comments 

 The Christmas Dinner onboard the “SS Shieldhall” was a resounding success and the proceeds of the 
draw were handed over as a donation of £50. 
 During December we sadly lost two of our life members, Arthur Bevan aged 85 years and John Lindsay 
aged 87 years (obituaries by Dick Ratcliffe), and sadly. Keith Griggs who had battled cancer last year and had 
just started to come back to meetings. He was with fellow members on their trip to Wembley, so it has come as a 
great shock to everyone because he had looked so well. 
 As you are aware, I am retiring as your secretary after fifteen years – but rest assured thanks to the birth 
of my beautiful grandson Josiah David there will be a junior model engineer to hopefully follow in his gramp’s 
footsteps. Thankyou Christopher and Catherine. 
 As yet the has been no nomination for the post of Secretary but I hope that someone will come forward 
at the AGM after all that’s what happened to me back in March 1988. It is a very rewarding job to do and keeps 
you in contact with everyone. 
 Tony Hoile has already accepted the nomination for the post as chairman – may I take this opportunity 
of wishing him every success, and may he continue for many years to come. 
 I would also like to thank the RBL Manor Branch for donating some two way radios for use over the 
track. These will be invaluable, especially if you are short staffed on a Sunday. 
 I will still keep in contact with you but not as often as before. Sunday afternoons from the end of March 
to end of September since 1988 have been spent at the track. I do need to point my car in a different direction 
for a change to see what is out there! Thankyou for giving me the opportunity to be your Secretary – a job that I 
have loved doing. 
 
Monica 
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On a Sad Note 
From Dick Ratcliffe 

 
 December 2002 was not a very happy month for the Society – we lost two of our long standing Honorary 
Life Members. 
 On the 1st December Arhur Bevan passed away in his sleep aged 95. He joined the Society in 1937 
when came to work in the aircraft industry in Southampton. A keen model engineer he was still at work in his 
workshop right to the end, try to complete a marine engine that he made sketches of and “measured up” at 
Southampton Maritime Museum. 
 I believe he built seven 3½” gauge loco’s which included a Stanier Class 4 and a Heilan Lassie which he 
used to “passenger haul” at Riverside Park in the 1970’s and at that time he was also the clubs ‘boiler inspector’. 
 John Linsey passed away on the 18th December aged 87 after a few weeks in hospital. John was an 
excellent modeller, his principle interest was ships and his knowledge of this industry was immense. 
 He had ‘commissions’ from many shipping companies and his models are on exhibition in many 
maritime museums in this country and abroad. Several of the models he has built or repaired are on exhibition in 
the Southampton Maritime Museum. 
 Avery modest and talented craftsman, he joined the society in 1936 and was Honorary Secretary in 
those very early days. 
 

Keith Griggs 
 Another sad item is that Keith Griggs passed away in Mid February having had along battle with cancer. 
He seemed to be getting much better joining in the activities at the track on New Years Day and attending the 
Model Engineering Exhibition, but became ill again and lost his battle. His funeral was on the February 24th and 
seven members where present. Keith had been a member of the Southampton Society for a number of years 
and was also a member of the Eastleigh Vintage Machinery Preservation Society. Another character who will be 
missed by all who knew him. 
 
Merlin 
 

Boiler Testing 
 

 Members are requested to bear in Mind the following Points 
 The situation where by boilers presented for testing and found to be leaking from the fittings, has caused 
much frustration for boiler inspectors in the past. 
 To obviate this, members are asked to look ahead prior to inspection, and blank off boilers where 
required, Safety Valves and leaky Regulators, and don’t forget to remove the pressure gauge if its scale is not 
high enough for the test that is to be conducted. Boilers must be presented clean at both ends and tubes 
brushed. The boiler test at the track should only be good excuse to have a steam up. Not an all day war on leaks 
that should have been found at home in the comfort of a workshop or at least with your tools near at hand. The 
Society Test Kit is not for finding leaks! A boiler test pump can be made in a few hours and will be invaluable in 
the future for testing new fittings/clacks etc before assembly onto your pride and joy. We do not want you to go 
over board just pump it up to the working pressure.  

A lot of loco’s have axle pumps which can be utilised by rolling the chassis up and down a bench or 
short length of track. Any leak will show up in this manner and you will not over stress the boiler because the 
safety valves will work? 

A safety valve blank with a connection for the test kit is by far the simplest way to connect to the rig on 
the day. In any case nearly all ME pipe threads are available using a nut and nipple i.e. you’re fitting needs to 
have a male thread and coned centre. 

I hope that this reminder does not offend to many people but will with a little forethought you make all 
our lives just a bit simpler. And it will mean that you spend more time on the track and less time being moaned at 
by members waiting to have their test carried out. 
Ps on a good day a boiler tester should be able to perform several test s and not just yours 
 
 
 
 
 

Copy for the June Newsletter to be sent handed/thrown at me at the May meeting please. 
Note I have a new E-mail address for the Society correspondence “notrains2002@ntlworld.com” 
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New years day Frost Bite Steam up 
Merlin Biddlecombe 

 
2003 saw no frost but a lot of rain on the day. The rain came in quite hard showers with dry spells 

alternating. This however did not dampen the spirits of  those who turned up, quite a few more than I expected. 
Two visitors from Andover arrived with engines plus the regulars and two of our own members put fires into their 
engines in spite of the weather they had a good run. Quite a few members turned out and seemed to be having 
a good old chinwag. The traditional tea coffee soup and rolls were devoured and thanks to Bill Richards, Molly 
and Julie for making sure it reached everyone. 
Oscar of the day must surely go to Paul Attwood who cycled from Swanage to Riverside Park it took him about 
two and a half hours he was rather wet when he arrived. (Oh to be young) even so some journey in the horrible 
weather of the day.    

Notes from the Committee Meetings 
Supplied by Ron Bray 

Matters Arising 
Signals and the tree root growing under the 7¼” track have not yet been seen to. 
The Beyer-Garrett locomotive now resides at Eastleigh Lakeside Railway. 
Treasurers Report 

The society had incurred a loss during 2002. This could be attributed to the construction of the three 
blow down ramps for the 7¼” track, The cost of which was inline with that figure. Finances otherwise in good 
shape. 
 All expenses have been approved. The Society purchased a motorised blower unit to clear the lines of 
leaves, Subsequent use has proved it to be very efficient both labour and time wise. 
Membership Secretary 
 New members elected to the Society:- 
Gary Hayward 
Jolin Hoile 
Amelia Corbett 
Paul Jervis 
Any member awaiting documentation is advised that the hold up is due to reprinting of all forms. 
 
 In discussion about Societies constitution, which will need to be looked into, it transpires that life 
members can not be elected to the committee of management and also that the society is attracting under age 
juniors, albeit under adult supervision, as their parents are also members, and these juniors could be an asset to 
the society. Any changes wanting to be made to the constitution will incur fees when registering these changes  
with the Financial Services Authority. 
 At the forth coming AGM the post of Chairman and Secretary have to be filled as well as four new 
Committee members. 
Social 
 A discussion took place around a more flexible approach in the way that the society is run. For example 
visits to other societies, as in the past, at weekends either on the Saturday or Sunday. Should more ‘Fun Days’  
be organised on Saturdays at Riverside Park. Members are to be approached to see if they have any ideas and 
what they would like to do. 
 It was proposed that that the Open Weekend at the end of June be put aside for members and visitors 
only, with passengers being carried at drivers discretion, light refreshments to be supplied to visitors FOC. All 
this in the hope that it would encourage more guests from other Societies. 
Track 
 It was proposed that the base cement for the extension to the club house be put down as soon as 
possible. The next step is to organise everything to build sides and the roof in two weeks or so, working 
Saturdays as well. The safety aspect of this will need to be attended to. 
 Tube to be obtained and fitted to the end barrier at the in gate to the 7¼” gauge platform before season 
starts. 
 An anti-slip surface is to be applied in all the toilets, this should help to keep them clean also. 
AOB 
 Boiler inspections to be organised. (more later) 
 A former member John Dilly, has donated a box of tools to the Society to be passed on to a junior 
member, and these will be passed to Paul Fraser. 
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25th November 2002 
 

To the members of the Southampton Model Engineering Society. 
 
 Please accept this 3½” Tank locomotive as a gift for the very kind way you received me during my illness 
in April 2001. I had a marvellous time with you all and the therapeutic nature of my involvement helped with my 
recovery. Which I am pleased to report is improving day by day. 
 I should also like to couple the above sentiments with those of my friend Alan Jehan, who accompanied 
me. Sadly he did not make a recovery and died about two months ago. Though having no real interest in 
locomotives, he thoroughly enjoyed himself that day and he told many people in Jersey of his experience. 
 Your kindness to me and Alan will always be remembered. 
Yours very sincerely 
  Geoffrey Morris 
 
For the members not already familiar, the story behind the above letter is as follows. 
 Geoff and I met in WHSmith where we were browsing among the railway magazines and where upon a 
conversation was struck up. Geoff was from Jersey for an operation, and as he had time upon his hands he was 
invited to the track site in Riverside Park, where as he says he and his companion, both enjoyed themselves. 
Another weekend later in the year, I took him down to the Gartell Light Railway at Templecombe which was 
again another enjoyable day. 
 Geoff said that he had a 3½” gauge locomotive that he would like to donate to the Society, and which 
arrived from Jersey later, on another visit, and the above letter came at the same time. 

On behalf of us all, many thank’s Geoff. 
 This locomotive, a 2-6-4, is a big locomotive for 3½” gauge, about 50 years old, and is a 

freelance design loosely based on LMS practice. It is now in the care of Ron Blizard and under going boiler 
testing and any refurbishment that he may think necessary to do. We all look forward to seeing it run at Riverside 
Park. 

Ron Bray  
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Injectors 
Written by an unknown person. If anyone recognises this article please let me know and I will do the honourable 
thing and accredit it to them in the next newsletter. 
  
 There is no doubt that injectors provide the most efficient means of feeding water into locomotive boilers.  
They are not however, more universally used by model engineers because they are difficult to make and if not 
correctly installed give much trouble or fail completely to work. 

The following notes are intended to encourage the greater use of injectors by imparting a better 
understanding of their working principles and correct installation. 
 The action of the injector has been described many times in model making literature and is invariably 
wrong!  This is because the Principle of operation of the device is far from simple and therefore cannot be stated 
in simple terms.  In order fully to understand the principle, a knowledge of physics is required which is beyond 
that possessed by the average model engineer and indeed seems to be beyond that possessed by the usual 
writers on model engineering topics.  However, without a knowledge of how an injector works it is difficult to 
install and operate one satisfactorily.  I know some people get away with it, but then some people are lucky! 
 I believe that a good -working understanding of these devices is possible by those not -well up in science 
only if an explanation is available to them which keeps scientific jargon to a minimum and in which the scientific 
terms used are properly explained.  The trouble with most writers occurs because they use terms with both, their 
everyday meaning and also their scientific meaning.  They do not differentiate between the two and in some 
cases do not appear to understand the difference themselves!  The following therefore. is my version of how an 
injector work within the limitations indicated above. 
 The most satisfactory type of injector for model locomotive use is that developed by Mr E.J. Linden.  The 
diagram shows such and injector with certain modifications which I have found advantageous.  Working from left 
to right we have first the steam cone wherein the steam accelerates to a speed of about 2000 m.p.h. This 
acceleration is accompanied by a drop in pressure from boiler pressure down to about 5 Ib’s per square inch 
absolute. that is about 9 lb’s per .sq in below atmospheric pressure. (Atmospheric pressure is about 14 Ib’s per 
sq in above absolute zero pressure).  This pressure and speed are attained at point ‘A’ on the diagram by 
suitably shaping the inner surfaces of this cone. It is because the pressure here is below atmospheric that the 
injector lifts water, initially there may be air at point ‘A’ but this quickly flows into the steam jet (because of the 
reduced pressure), and is followed by more air from the water supply tube until finally water reaches this point. 
While this action goes on, the steam plus air must escape very freely and this they do mainly through the ball 
valve and to some extent at point ‘B’, to the overflow.  When the water arrives at 'A' it meets the steam and two 
things happen.  First the cold water starts to condense the steam and secondly the fast moving steam particles 
collide with the water causing it to move along with the steam.  Since there are about 14 times as many water 
particles as there are steam particles, the steam is greatly slowed down and the water to a lesser extent 
speeded up. The mixture then passes through the combining cone, being coned.  Usually the ‘combining cone’ 
refers to the two sections together but separately they are known as the ‘draught tube’ and the ‘forcing tube’, as 
shown in the diagram. 

When the mixture leaves the forcing tube it should be a solid ‘rod’ Of water (but never is) travelling at 
about 80 m.p.h. This rod of water has a milk white appearance because it contains many small pockets of 
uncondensed steam and some air.  The pressure at this point is usually rather less than atmospheric so that air 
is drawn in via the overflow pipe. 

In order that this stream of water should enter the boiler it is necessary for its pressure to be increased 
to a little above boiler pressure.  This comes about in the delivery cone and is possible because the fast moving 
water possesses energy due to its speed (kinetic energy) and the delivery cone bring about a transformation of 
this energy into pressure energy.  A descriptive account of this action is not easy and most writers say that it is 
due to Bernoulli’s Theorem and leave it at that. One way of visualizing what happens is to consider the water to 
be made up of a very large number of particles which Physicists call molecules. The rod of water is presented 
with a hole rather smaller than its diameter into which it squeezes being able to do so owing to the 
compressibility of the uncondensed steam and air still present in the stream. Having fitted itself neatly into the 
throat of the delivery cone it finds as it travels along that the cone widens out and that there is slowly moving 
water ahead, into which it charges and is slowed down.  Each molecule has kinetic energy when moving, and 
in a stream such as we are considering there are some molecules moving in all directions. If a molecule is 
moving towards the wall of the cone or pipe in which it is travelling, then upon collision with the wall, pressure is 
set up. If the motion of a molecule is along the length of the cone then this contributes, to the flow. in practice 
most molecules have some motion in both directions that is to say. they travel obliquely across the cone.  Upon 
collision with a slower moving molecule ahead, the colliding molecule is deflected towards the wall of the cone 
resulting in increased pressure upon collision there.  By the time the flow velocity has been reduced in this way 
to a few M.P.H. the pressure will have risen to just above boiler pressure as required. 

It is very fortunate that a well designed injector will operate against considerably higher pressures than 
that existing in the boiler from which it is being supplied with steam. One result of this is to provide a range of 
pressures over which an injector will operate without adjustments being necessary to either steam or water 
supply.                                                                           5 



 An injector of the type shown in the diagram will meter its own water, the annular gap ‘C’ providing the 
necessary control.  Indeed. it is rather important that the water should not be restricted elsewhere (at the water 
valve for instance) since this brings about a reduction in the pressure of the water arriving at ‘C’ making it 
necessary for the injector to raise the pressure of the feed from below atmospheric instead of from atmospheric 
pressure.  The annular gap at ‘C’ causes the water to speed up before meeting the steam and if this gap is not 
sufficiently narrow this speeding up is reduced and valuable energy lost in the water valve which has to be 
partially closed to compensate. 

The dry range of an injector is the difference between the highest and the lowest boiler pressures at 
which the injector will work without surplus water coming from the overflow.  With a fixed annular gap at ‘C’ the 
quantity of water taken in will depend upon the difference in pressure that occurs across the gap ‘C’. On the one 
side there is the pressure of the feed water and on the other side the feed water plus steam.  The pressure of the 
feed water is atmospheric plus or minus the static head of water.  If the injector is arranged below water level it 
will be plus and vice versa.  Either way, in a model the variation from atmospheric pressure is small and may 
generally be neglected.  Atmospheric pressure itself, however is liable to vary by about 10% which is about 3ft. 
head of water and this is one of the factors which causes injectors to vary in their day today behaviour.  The 
pressure in the combining cone depends mainly upon the temperature there, the greater the temperature the 
higher the pressure.  This temperature depends not only on the original temperature of the feed water, but also 
upon the proportion of steam to water.  High feed water temperatures result in high combining cone 
temperatures and pressures so that less water is drawn in.  This results in a smaller feed rate for warm feed 
water. in a fixed cone injector such as the one under discussion, there is a certain maximum feed water 
temperature above which insufficient steam is condensed in order that the resulting ‘rod’ leaving the combining 
cone is not compact i.e. dense enough to enter the delivery throat in its entirety.  The outer layers of more slowly 
moving water get skimmed off and come out through the overflow.  Finally, when the feed water is too hot the 
stream of water from the combining cone is boiling and refuses to enter the delivery cone at all.  Both steam and 
water then come out from the overflow.  The boiling of the jet may be prevented by closing the overflow and 
allowing the pressure between the cones to build up above atmospheric.  This is seldom, done in model injectors 
because it is difficult to achieve automatically so an additional manual control becomes necessary.  As boiler 
pressure increases, the amount of steam discharged through the steam. cone also increases so that the above 
effect is aggravated causing the injector to fail at the high end of its pressure range with warm feed water. 

At low boiler pressures the dry range is limited because the steam flow becomes insufficient to contain 
enough energy to feed all the accepted water into the boiler. Thus it will be seen that the size of the steam cone 
determines the pressure range over which the injector can be made to work, larger steam cones being required 
for low pressure operation and vice versa.  

The effect of warm feed water is not generally noticed on tender engines except in very hot weather. If 
injectors alone are used, it is a good plan to fit both a high pressure one and another for the lower end of the 
working range.  There will be a good deal of overlap so that either may be used but should the feed become 
warm the higher one will get going with certainty at blowing off pressures. On tank engines the position is more 
difficult. I have tried insulating the tanks with fibre-glass and other forms of insulation but even with injectors 
which will feed with water at 100 F complete reliability cannot be attained.  If the tanks are filled with cold mains 
water and the engine is worked hard enough to make it necessary to replenish the tanks frequently, all is well. If, 
however the engine stands around without using much water, or if the water supply is tepid before it goes into 
the tanks, injectors do not stand much chance. It is better to play safe and arrange for a separate tank under the 
coal bunker.  Falling this, a separate tank on the driving car appears to be the only solution. 
When installing an injector it should be remembered that ideal conditions cannot be obtained in practice.  For 
instance, any steam pipe offers some resistance to the flow of steam so that the pressure at the injector will 
always be less than boiler pressure.  Similarly any feed pipe requires the water pressure at the delivery of the 
injector to be greater than boiler pressure.  Both these effects result in the dry range being reduced to some 
extent. Clearly, one has to put up with some reduction here and it is a question of how much you are prepared to 
tolerate. I have found however, that by using thin walled steam and water pipes of 3/16” O/D, which is 
approximately 1” scale, and bending them without kinks, the reduction in range of an injector having a feed rate 
of 20 oz per min is hardly noticeable. 
  Injectors of the Linden type will work either lifting or below water level, If arranged above water level it is 
highly important that there is no blow-by of the feed clack and also that the feed pipe is fairly long.  The reason 
for this is that both the above cause the whole of the injector and some of the suction pipe to become hot whilst 
not in use, so that when an effort is made to start up. the water in the suction pipe vaporizes as soon as the air 
pressure above it is reduced.  The cold water thus never arrives at the injector which therefore cannot get going.  
The advantage of arranging an injector above water level is that it does away with the need for a water valve it 
being only necessary to turn in the steam to set the injector going, As indicated above, it is very necessary that 
the delivery clack is thoroughly reliable and it is in this connection that the writer has had very satisfactory results 
from the use of synthetic rubber ‘O’ rings for the seating of these valves. Incidentally, much of the trouble 
experienced with ordinary check valves is due to their being screwed directly into the boiler.  If the clack is 
arranged with a length of pipe separating it from the boiler,  scale which causes the trouble rarely gets as far as 
the clack.                                                                       6 



  A very frequent cause of injectors working indifferently is due to air being drawn in through the gland of 
the water valve.  The air is carried through the injector and prevents the formation of a solid jet at point ’B’, thus 
causing a discharge at the overflow or complete failure. Water valves should always be arranged with the gland 
side connected to the tank, the connection being made with tube of ample bore so that the pressure on this side 
of the valve never falls below atmospheric.  Alternatively the valve may be submerged in the tank.  The another 
solution which way not appeal to everyone, is to use a length of rubber tubing from the tank to the injector and 
arrange for a simple pinching mechanism to shut off the water. 
  For reasons set out above, lifting injectors must have a very free outlet at the overflow failure to provide 
this can result in the impairment or loss of this valuable property.  It is argued by some that locomotive injectors 
do not need to be of lifting type.  Whilst this may be so in full size practice it is definitely not the case in model 
practice.  Here the static head of water available is practically non existent so that if the injector gets hot (due to 
a leaky clack for instance) water will fail to flow through it to get it cool. Excessively long overflow pipes should 
therefore be avoided. 
  It is fairly safe to say that the main cause of injector failure is due to dirt becoming caught in the annular 
gap 'C’.  This dirt is carried there by the feed water and if the particles are larger than the width of this gap they 
get caught and upset the flow of water.  The solution of this trouble is obviously a filter but it must be fine 
enough.  The width of this gap varies with the design and size, of injector but it is quite commonly 0.005” across.  
This means that the filter gauze must be 200 to the inch mesh which is pretty fine.  The area of gauze must be 
as large as can be conveniently accommodated and it is a good plan to cause the water to pass through more 
then one filter, the first being coarser than subsequent ones. 
 My experience with model injectors leads me to the conclusion that they can be very reliable if properly 
designed and installed . Their installation involves less work than feed-pumps and their maintenance is much 
simpler especially if they are fitted in an accessible position. I believe that an engine equipped with two injectors 
fitted according to the principles laid out above., needs neither hand-pump to equal the injector in this respect. 
 At the beginning of these notes I said that injectors were the most efficient devices for boiler feeding.  This 
is in fact an understatement . Injectors are almost 100% efficient provided they do not dribble at the overflow.  
The only heat lost from them is a trifling amount by radiation.  An injector cannot be inefficient because all the 
heat taken from the boiler in its steam is returned there in the heated feed-water. 
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Point ‘A’ in text 

Point ‘C’ in text 

Point ‘B’ in text 

A typical horizontal injector as referred to in the text 
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