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RCEA 

(SUSSEX) 

 

An Association for Retired Professional Engineers 
 

NEWSLETTER     April  2023 
 

 

 

Presidentôs message 
 

Hello everyone, and a warm welcome to the April Newsletter. 

 

We are coming to the end of a full year of talks and are well prepared for the summer break. The talks have been varied 

and well attended, averaging 35 for the period January ótill April. 

 

As we now move towards the summer, our thoughts turn to visits and outings, so please look further into this newsletter 

for any reply slips and keep a close eye on your in boxes as Mike will be sending things through as they crop up. 

 

The Coffee mornings continue each month, with meetings on the 3rd Thursday of the month at the Spotted Cow and the 

last Thursday of the month at the Swallows Return with partners. There is always room available if you want to give it a 

go. 

 

The AGM will start off our new season of talks on September 19th and once again the usual cry goes out for new 

members to join us. 

 

We do value the input of the membership to arrange talks and visits as new / different thoughts bring fresh ideas. So, if 

you feel this is for you, please talk to me or anyone else on the committee for more information. 

 

As I have said in the past, everyone on the committee works extremely hard to bring you these talks, arranging speakers, 

writing up the synopsis, arranging their expenses. This all takes effort and I wish to place on record my thanks to my 

fellow committee members for ALL their hard work and long may it continue. 

 

All that remains is to wish you all a pleasant summer, keep your eye on emails form Mike and look forward to September 

when we can do it all again. 

 

Take care and stay safe.  

 

 

George Woollard 

 

President 

April 2023 
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PROGRAMME OF EVENTS   May 2023 ï September 2023 
 

2nd May Tuesday Visit ï Virgin Atlantic maintenance hangar, Heathrow 

18th May Thursday Coffee ï at Spotted Cow, Angmering 

25th May Thursday Coffee ï with Partners at Swallowôs Return 

13th Jun Tuesday Outing ï Denbies vineyard 

15th Jun Thursday Coffee ï at Spotted Cow, Angmering 

29th Jun Thursday Coffee ï with Partners at Swallowôs Return 

20th Jul Thursday Coffee ï at Spotted Cow, Angmering 

27th Jul Thursday Coffee ï with Partners at Swallowôs Return 

17th Aug Thursday Coffee ï at Spotted Cow, Angmering 

31st Aug Thursday Coffee ï with Partners at Swallowôs Return 

21st Sep Thursday Coffee ï at Spotted Cow, Angmering 

19th Sep Tuesday AGM & Talk ï óHow do machines learn?ô 

28th Sep Thursday Coffee ï with Partners at Swallowôs Return 

 

All Talks and Meetings will commence at 2.30 pm and are held in the Pavilion, Field Place, Worthing unless another 

venue or time is indicated. Timings for visits and outings will be as printed in the detailed description of the activity. 

 

Coffee mornings commence at 10.30 am. 

 

We apologise for only being able to publish a very short list of our forthcoming events. We are increasingly having to 

inform our members of late changes to our programme by email and suggest that members should rely upon our website 

at www.rceasussex.org.uk for up-to-date details of events. 

 

New Members and Speakers for Talks 
The RCEA needs new members and speakers to ensure that we can continue as a thriving organisation. Please think of 

appropriate people you know and encourage them to come along to our talks and hopefully join the RCEA. All our talks 

are open to the general public as are our visits and outings, but priority will always be given to members if there is any 

limit imposed on numbers attending. 

We also need more speakers to give talks to us on Tuesday afternoons from September to March/April. We are aware 

that many members have the knowledge from their working careers to provide interesting talks. If you are willing to give 

a talk, please let us know. Speakers from outside organisations are increasingly harder to find and often seek payment for 

their services.  

 

RCEA Insurance 

Members need to be aware that the insurance policy that the Association holds is solely for the protection for the assets 

and liabilities for the Association as an entity.   The policy does not provide cover for personal injury or loss to individual 

members. Members attend the Association's events at their own risk, although under some circumstances there may be 

some cover from the insurance arrangements of the venue owner. 

 

Newsletter Entries 
If you would like to provide an article for inclusion in a future newsletter it would be very welcome as we are always looking 

for new material in addition to reports on previous talks and visits/outings. From feedback from our members, we know that the 

newsletter is particularly appreciated by those who are no longer able to get to our meetings and visits, so if you are able to 

contribute in this way it would be much appreciated. Articles should preferably be Microsoft Word documents, although we can 

usually convert both text and pictures (even photographs) into a suitable format. Accompanying pictures are best supplied as 

separate files which will be embedded within the text during editing. 

http://www.rceasussex.org.uk/
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Brief Detail ï Talks, Outings and other activities May 2023 ï September 2023 

 

Visit  
Tuesday, 2nd May 2023 

 
We have arranged a visit to the Virgin Atlantic hangar at Heathrow airport on a day when we have been told that there 

will be an Airbus A350 in the hangar having an engine change. We believe that the visit is likely to start late morning and 

last in the order of 2 hours, and that Virgin can accommodate 18 of us. 

 

Currently we have no further details, but members interested in joining the visit who have not already contacted Mike 

Wooldridge, our Programme Manager, should do so as soon as possible. There is no reply slip for this visit due to the 

tight timescale.  

 

Outing 
Tuesday, 13th June 2023 

 
We have booked a group tour of the vineyard on the outdoor train departing at 12.30. The tour lasts 45 minutes and there 

are plenty of other things to do on our return. See  www.denbies.co.uk  

Once we have firmed up the number of participants, we are committed, so regrettably we cannot offer refunds for short 

notice cancellations. A reply slip is at the end of this newsletter. 

 

Talk  
Tuesday, 19th September 2023 - How do machines learn? 

David James ï member 

 
It is becoming difficult to find industrial, commercial and healthcare products that donôt claim to incorporate some form 

of Artificial Intelligence (AI). Much of it might be marketing hype, but AI techniques are being used to model systems 

that are difficult to describe analytically. And if governments are concerned about the application and verification of such 

systems then we perhaps need to take them seriously. 

 

In the same breath as talking about AI, people also mention Machine Learning (ML). Certainly, any AI application needs 

to learn about the domain to which it is being applied, but how do you get a piece of software to learn about something in 

the physical world? This talk will look at one type of AI and, without using too much maths, describe some of the 

simpler approaches to Machine Learning. 
 

Reports 

 
Talk 

Tuesday, 13th December 2022 ï The design challenges of building modern lifeboats for the 

RNLI . 

Iain Wallbridge BEng (Hons), CEng, MRINA, MSNAME, Senior Naval Architect, RNLI, West Quay 

Road, Poole, Dorset, BH15 1HZ 

 

Iain has been a staff member of the RNLI since 1997 and began his talk by providing us with some background to the 

organisation. 

 

The RNLI is entirely funded by donations, with annual running costs of approximately £200m of which £140m comes 

from legacies ï the rest from donations. 

 

Since their formation in 1824, the RNLI has ósavedô 140,000 lives. 

 

http://www.denbies.co.uk/
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Based in the UK, the RNLI has 238 lifeboat 

stations, manned by 5,600 volunteer lifeboat 

crew members. The picture on the right 

shows the overall structure of the 

organisation. 

 

In addition, there are 1,646 beach lifeguards, 

and a further 26,000+ shore-based helpers, 

all of whom are volunteers.   

 

 

The RNLI also have paid staff, of whom 

Engineering & Supply Directorate have 

approximately 600 staff. 

 

Iain comes from that part which was 

traditionally called the Engineering Office 

and consists of 44 engineers (Naval 

Architects, Marine, Mechanical, Electrical, 

Electronic, Launch and Recovery, CAD). 

They are the Design Authority for the whole 

of the RNLI. 

 
 

 

Each station is equipped 

with craft appropriate to 

the stationôs location and 

expected duties, and 

includes a total of 160 

all-weather lifeboats, 282 

inflatables for inshore 

work, 7 Hovercraft, and 

a range of sophisticated 

launch and recovery 

vehicles. 

 

The picture left shows 

the current fleet. 

 

All -weather lifeboats 

(ALBs) have been 

manufactured in Poole 

for the last 6 years, 

whereas inflatables are 

manufactured in East 

Cowes. 
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Iain then went into detail about how the Shannon Class lifeboat, shown in the picture below- the RNLIôs most modern 

ALB which first went into service in 1995 ï came into being. 

 

 
 

The design challenges. 
 

As there are many conflicting 

requirements and constraints, some 

compromises are always necessary, as 

illustrated in the slide on the right. 

 

For the Shannon, the range must be 250 

nautical miles at full power, with 10% 

reserve fuel. 

 

Speed and range dictate large engines 

 (2 * Scania 650HP chosen) and plenty of 

fuel (2,700ltrs chosen)ï but this adds to 

weight (50 tonnes max, dictated by 

launching/retrieval) and size (think of 

base station accommodation capacity). 

 

The latter also introduces beam width 

constraints which in turn significantly 

impact on dynamic stability at sea. 
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The boat must tolerate 16m high waves and 60 knot wind speeds and be capable of 25 knots in Force 2 winds, reducing 

to 17 knots in Force 7. The picture below shows some of the sea conditions that the boats must be designed to survive 

and operate in. 

 

 
 

 

Another obvious requirement is the ability to 

self-right in the event of a capsize. We were 

shown a video of a crane being used to 

capsize a prototype as shown in the picture on 

the right. 

 

There are implications in terms of water 

intake, effect on engines, etc. The exhaust 

system is routed in such a way as to minimise 

the risk of water intake during a capsize. 

 

The design of openings ï needed for fresh air 

for the crew ï must be limited and designed to 

minimise water intake. 

 

Interestingly, Iain told us that during his 20+ 

years at RNLI there have been no capsizing 

events during operations.  
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Various hull shapes 

were considered 

during the initial 

design phase for the 

Shanon (see picture 

on the left) and 

tested in the Haslar 

water tank as well 

as using scale 

models up to 1.5m 

long in the sea. 

 

Other constraints 

include the need to 

use as many 

common parts and 

materials as 

possible across the 

RNLIôs range of 

craft, and to design 

for long life. 

 

Safety and ergonomics now 

assume an increasing role 

in the design of modern 

lifeboats. 

 

For example, much 

attention is now given to 

crew seating, especially the 

skipperôs seat, which is 

equipped with springs and 

dampers to help smooth out 

the jolts and G forces 

encountered in a rough sea. 

  

Similar attention is now 

also given to seating in 

inflatables, and an 

inflatable seat, shown in the 

picture on the right, has 

evolved. 

 
 

Beaching and underwater obstructions are always a challenge.  Modern lifeboats, starting with the Shannon class, have 

minimal underwater protuberances ï the most prone to damage being the rear stabilising fins.  Rudders and propellers 

have been replaced by water jets which are far more robust and forgiving than propellers.  We were shown a video of a 

lifeboat tethered with its stern just a few feet from a gravel beach with engine revving, something that would be 

impossible with traditional propellers and rudders. 
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Unfortunately, even with all the design features built into 

modern lifeboats, damage does still occur, bearing in 

mind that lifeboats must be capable of entering locations 

that other craft steer clear of. Iain showed some 

horrendous photos (left) of hulls damaged through 

hitting underwater obstructions at speed.  Apparently, 

despite employing hulls moulded and then óovenô cured 

(80-90 C) in a single operation, they can easily be 

repaired by careful cutting away of the layers of 

material, applying new GRP, then applying a vacuum 

bag to remove air, and finally heating the repair with a 

special external óelectric blanketô. In cases of severe 

damage, it is sometimes cheaper to write the hull off, but 

this has only happened some 3 times in the last 20 years. 

 

The ease with which repairs and modifications can be made to the hull has given the RNLI the opportunity to extend the 

life of Severn class boats rather than replace them, and thus save on capital costs. A new Shannon boat costs £2.3m. 

Another advantage of using (modern) GRP is that it enables designers to simply apply extra layers in areas of higher 

stress.  Strain gauges are used to measure this, but, in answer to a question, Iain told us that laser scanning is also used to 

detect the very small dynamic movements away from the at-rest scan readings. 

 

Inflatables 
These are extensively used inshore, but it is only recently that more attention has been given to whole body vibration and 

ergonomics.  Research using water tank testing at Hasler has shown that hitherto unstudied longitudinal vibrations do 

occur, where the bow moves forward whilst the stern moves backwards. Ripples along the underside of the floor 

membrane have also been studied using vertical straws protruding through a reference plane laid over the floor.  

The sponsons (the inflatable side tubes) frequently encounter rocks or other obstructions. RNLI inflatables have more 

internal walls (and hence water-tight compartments) within the sponsons than a normal commercial inflatable. 

Our speaker has never seen an inflatable sink due to sponson damage, although he has seen one sink due to a fire caused 

by a faulty flare!  Luckily the crew were close to shore and could swim/wade to safety. 

 

The talk generated many questions: - 

 

1) What co-operation is there between RNLI and other countriesô lifeboat services?  Answer - Not as much as one 

might expect, though Iain did explain that they have links to, and share knowledge with, the Netherlands, 

Germany, and France. The RNLI are members of the International Maritime Rescue Federation and have often 

sold boats to other organisations and trialled other organisationôs boats to avoid re-inventing the wheel. 

 

2) Are lifeboats sent back to Poole for routine maintenance?  Answer - Not really.  The RNLI have divided the UK 

into regions, each of which is staffed with specialist maintenance/repair engineers who travel to the regionôs 

lifeboat stations as necessary. 

 

3) What external checks are carried out on RNLI engineering design, regulation compliance, and maintenance?  

Answer - Virtually none.  In some ways the RNLI would welcome such checks, but they feel they already 

exceed many requirements.  The RNLI do work with Lloyds Register and MCA in UK and Irish equivalent in 

Republic of Ireland to develop codes, etc. We do have links with universities, etc. The RNLI also have a 

committee structure that oversee the various functions of the RNLI. One of these is a voluntary Technical 

Committee made up of some very eminent engineers, academics, and operators from marine and other 

industries. They meet a few times per year and receive reports on work that is ongoing. They may also advise on 

some subjects if we are asked to do so. 

 

4) Do the engines momentarily stop during a capsize?  Answer - No.  They automatically throttle back to idle, and 

various valves etc automatically close.  It was worse in the days of carburettors etc. 
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5) Does the design team find life easier not being government-controlled and potentially subject to changes in 

requirements?  Answer - Maybe, but the RNLI has learnt how to respond to constantly changing requirements, 

particularly in the areas of health and safety for both the crew and those rescued. Iain felt that the RNLI, being 

independent of Government control, allows it to do what is necessary to save lives at sea without having to deal 

with politics. 

Our thanks to Iain for a most interesting talk. 

 

Mike Wooldridge 

  

Talk  

Tuesday 10th January 2023 ï The TT races from an engineering perspective 

Malcolm Hind - member 
 

Our speaker, Malcolm, is an engineer with a career in the automotive industry and with a life-long interest in two wheels 

on which he has extensively toured Europe and has attended the TT races as a spectator. 

 

He began his talk by giving us some background to the origins of the Tourist Trophy races (TT), from the Gordon 

Bennett Challenge Cup in 1899, originally for cars, later to include motorcycles, up to the creation of the TT in 1907. 

 

 

The TT is a race for motorcycles (and 

sidecars) held each year in late May, early 

June, on the Isle of Man. 

 

The race circuit is shown on the map of the 

island on the left and is now known as the 

Snaefell Mountain course of 37.73 miles 

long.  

 

It differs from most race circuits in two ways 

ï there is no dedicated racetrack, with racing 

taking place on public roads, and it is a time 

trial with riders starting off either singly or in 

pairs at 10 second intervals. 

 

The start and finish are in the capital, 

Douglas. 

 

In the early days of the TT, the motorcycles were 

little more than engine-assisted bicycles as can be 

seen in the picture on the right, which shows Rem 

Fowler on a Norton. Note the pedals and the 

single front brake. 

 

The motorcycles of this period were incapable of 

climbing the mountain course (nor safely 

descending), so racing took place on a shorter 

course referred to as the St. Johnôs course of 15 

miles. Competitors had to traverse the course 10 

times with a compulsory 10-minute stop after 5 

laps for refuelling, refreshments and, usually, 

repairs. 

 

Riders often carried spare inner tubes and spark 

plugs, such was the fragility of these early 

machines, and not all starters finished, including 

one machine that caught fire on the course.  
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The first two races on the Mountain course 

were won at average speeds of 41.45 mph 

and 47.63 mph.  

 

Although these speeds appear very low by 

todayôs standards, we must remember that 

during these early years the roads were little 

more than cart tracks as can be appreciated 

from the picture on the left showing Harry 

Collier on a Matchless in 1911 kicking up 

the dust. 

 

There were also gates across the road. It was 

the duty of the first rider round in the 

morning to open all the gates, and the last 

one to close them.  

 

The year 1911 also marked the first fatality at 

the TT. 

 

Crash helmets came into use in 1914, but crowd 

safety did not improve however, as can be seen 

in this picture on the right showing Tommy 

Spann descending Bray Hill in Douglas on a 

Jawa in 1933.  

 

The only safety precaution appears to be a rope 

restricting spectators to the sidewalks. 

 

By this time machines regularly exceeded 100 

mph on parts of the course. 

 
 

 

The years before the outbreak of the 

second world war marked a golden 

period for British manufacturers, 

and in this slide on the left showing 

makes of TT machines from 1907 

to 1939 you can see why. 

 

You may be able to recognise some 

of these names, the majority having 

ceased trading many years ago. 

 

Interestingly although British 

manufacturers dominated the racing 

scene and were much envied by 

overseas companies, the German 

company DKW was the largest 

single manufacturer making large 

numbers of two stroke motorcycles. 

 
Following the end of the second world war, the TT started up again in 1947 and in 1949 was given official World 

Championship status, becoming the British round and the most prestigious round of the world series. This resulted in 
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many overseas riders and motorcycles coming over to the Island with makes such as Benelli, BMW, Moto Guzzi, 

Mondial, MV Augusta and Gilera.  

 

The number of races also increased to cover the 125, 250, 350 500cc and sidecar classes. 

 

Norton introduced what was to become known as 

the Featherbed frame in 1950, shown in the picture 

on the right. This frame had full suspension front 

and rear with the engine cradled in between.  

 

This layout was quickly adopted by other 

manufacturers and remains in use today, albeit with 

light alloy castings often replacing the steel tubes. 

 

 
 

The early 125cc class, often known as the lightweights, were won by 4 stroke machines, sometimes revving to 10,000 

rpm. In fact, most of the motorcycles racing at the TT up to this time were 4 strokes, although those manufactured by 

Scott, Levis and DKW were actually 2 strokes. 

 

However, all was about to change with some significant developments of the 2-stroke engine. In the diagrams below we 

can see the basic principles of operation of 4 stroke and 2 stroke engines. 

 

  

In the diagram above we see the 4-stroke cycle where the 

engine provides 1 power stroke every 4 cycles, or every 2 

revolutions.  

 

The well-known sequence is Suck, Squeeze, Bang, Blow. 

By contrast the 2-stroke (above) provides 1 power stroke 

every 2 cycles or every revolution. This would seem to be 

a major advantage over the 4-stroke cycle, particularly 

considering the absence of valves and their associated 

drive gear. 

 

Unfortunately, the 2-stroke has several problems, starting with the difficulties of providing lubrication to the bearings 

which are in a pressurized crankcase subject to regular ówashingô with fuel/air mixture. This is usually overcome by 

mixing a small amount of oil into the fuel, but this implies a total loss lubrication system which in turn often results in 

spark plug fouling. It also results in two stroke exhausts having a bluish haze, and in the case of racing engines, leaving 

the familiar aroma of burnt Castrol R in the air. 

 

An even more significant problem is that during part of the 2-stroke cycle, both the transfer and exhaust ports are open at 

the same time, resulting in the carrying over of some unburnt fuel straight into the exhaust. This not only affects fuel 

consumption, which is relatively poor compared to the 4-stroke engine, but exhaust emissions are high making it very 

difficult to meet emission regulations. Note the shaped piston top to try and minimize the mixing of incoming and 

exhaust gases. 

 

Development of the 2-stroke engine after the second world war owes much to two East German engineers, Walter 

Kaaden shown in the picture overpage on the left, and Ernst Degner in the picture overpage on the right. 

 

 


