
Science & Engineering Events 2019 

9/12/2019 Lunch drop in at The Old Spot, Dursley 

 
16 members came along to the Old Spot in Dursley for a very informal lunch prior to Christmas. Lots 
of chat, nice food and drink, enjoyed by everyone. 
 
14/11/2019 annual members meeting and talk by Geoff Wheeler of the The Berkeley Research 
Group 
 
The talk covered the history of Berkeley Nuclear Laboratory (BNL) from inception to the present 
day, with the aid of some interesting photographs and graphs. Geoff has been a prominent Stroud 
District Council Leader for many years and was also a Physicist at BNL for 20 years. The Berkeley 
Research Group made up of 15 to 20 science and engineering colleagues, was formed to capture 
the history of the BNL site, as many of the historical documents and supporting paperwork no 
longer exist. If you have some tucked away in your attic Geoff would be pleased to hear from you.  
 
A photograph of the Berkeley Site taken on 1st January 1957 showed the start of the Berkeley 
Power Station (BPS) construction. This was the first of 17 new power stations to be constructed and 
was to be a scaled up version of Calder Hall. A committee had been set up in 1956 to look into the 
adequacy of research facilities. It was decided that a research facility would be needed ideally close 
to one of the new nuclear power stations and a university. The Berkeley Site with plenty of spare 
land adjacent was chosen. This would allow highly radioactive material to be transferred for 
research without travelling in the public domain.  
 
Materials, Engineering and Physics recruitment commenced in 1958. However, the appointees 
were not made aware that the facility had not yet been constructed and were therefore found 
temporary placements in universities, and with the United Kingdom Atomic Energy Agency. 
 
Three important events took place at around this time: 
1) Very little data was available with respect to the lifetime of a Magnox fuel element. 
Therefore, a Post Irradiation Examination (PIE) facility was needed. 
2) A fire in the core of the Windscale facility in 1957 demonstrated the lack of 
knowledge regarding stored Wigner energy. 
3) The Nuclear Installations Inspectorate (NII) was formed. 
 
BNL was officially opened 
on 29th May 1961 and 
BPS, the world’s first 
commercial nuclear power 
station was opened in 
1962. 
In the year 2000 there 
were about 750 staff 
employed at BNL, 200 of 
these were professional 
scientists. There were 
about 450 staff employed 
at BPS. 
 
Geoff then described with 
the aid of diagrams how 
BPS, fuelled by natural 
uranium worked and how 
little of the uranium was needed to produce vast amounts of heat. The natural uranium fuel, clad in 



magnesium was temperature limiting and a new generation of power stations fuelled by enriched 
ceramic uranium pellets, clad in stainless steel were built called Advanced Gas Cooled reactors 
(AGR). 
 
The BNL facilities were vital in supporting the operation of both Magnox and AGR power stations, 
and in latter years those of Britain’s only Pressurised Water Reactor (PWR). Examination of 
irradiated fuel elements in the shielded facilities increased the life of Magnox fuel elements from 
3,000 MWd/te in 1962 to 5,500 MWd/te in the 1980s. As part of PIE the facilities also examined 
irradiated reactor steel components and produced comprehensive reports on the discovery of 
“break away” corrosion that had caused components to fail earlier than expected. Embrittlement 
due to neutron bombardment was also discovered. Extensive work on the design of cooling fins for 
both Magnox and AGR fuel elements was carried out. Samples of the graphite core from both types 
of reactor were also subject to intensive research, as it was discovered that graphite from the core 
was being lost to the CO2 coolant gas at a greater rate than expected. Highly active graphite 
deposits were coating the fuel elements and being deposited in areas that risked making future 
inspections by personnel inhibiting. 
 
A “Zero Energy” reactor was constructed on the BNL site. This facility was able to measure neutron 
flux. It could be loaded with AGR fuel elements having different enrichments, thus providing 
essential data before their use in a full size AGR reactor. Two interesting photos were shown. The 
first showing John Smallwood, a Dursley man, building the reactor and the second showing John 
removing the final bricks on decommissioning. 
 
Other activities at BNL included an Engineering Hall that housed large rigs, a wind tunnel, creep 
fatigue, fracture mechanics and tribology. Computation of “fluid dynamics” developed on the site is 
now a standard in many industries. Other computer systems were developed and used for example 
in the wind stresses on cooling towers. This was prompted by the collapse of cooling towers at the 
coal fired Ferrybridge Power Station. The same coding was used successfully to predict failure sites 
successfully on a diesel piston used in railway engines. 
 
Breakheart Quarry situated on Stinchcombe Hill was operated by BNL. This was used to test to 
destruction large structures and seismic effects. A photo showed us what could happen when a 
spectacular failed pipe left the building.  
 
One of the requirements of the original program was a quality facility for dosemeter calibration. As 
this did not exist, one was built on the BNL site and is still in use. Owned and managed by 
Cavendish Nuclear. 
 
The fenced area covered by the Site Licence was reduced to the BNL Shielded Area and BPS. 
Decommissioning continues, having passed through several owners and has now returned to 
Magnox ownership.  
 
In 2014 a 999 year lease allowed for the creation of a new college concentrating on sustainable and 
nuclear energy and cyber security. Gloucester Constabulary are also basing a new Police Academy 
there. Other activities on the BNL site include: Green fuels research for the re-use of old oil. Allard 
Sports Cars and the Engineering Hall is the home of “The Bloodhound” when it is not attempting 
the world speed record in South Africa. 
 
The descriptive talk was appreciated by the audience, a large proportion were ex-employees of 
BNL. Although it only scratched the surface of the extensive activities that were carried out within 
the facilities. 
 
Following the talk, potential activities for 2020 were reviewed. 
 
Paul Sheppard 



 
22/10/2019 Visit to The Royal Mint, Llantrisant, South Wales 
 
A trip to the Royal Mint was definitely all about big numbers. 52 S&E members descended on the 
mint at Llantrisant recently. With 1100 years of history, there was much to discover.  
 

The mint is capable of 
producing 5 billion coins 
annually and supplies about 
40 countries with blanks and 
coins. Can you guess the 
value of the coins currently in 
circulation in the UK? £28 
billion! 
 
There's plenty of security 
naturally but that also meant 
no photos in most areas of 
interest.  
 
In the viewing room we had a 
tantalising glance of how the 
design for the new £2 coin 
commemorating Captain 
Cook was created. The 

designer explains that he adds as much detail as possible, so that each time you look at a coin the 
more your discover.  
 
There are three main processes: making the blanks, making the dies and striking the coins.  
 

Making the Blanks 

Metal alloy is extruded into long strips that are then passed through rolling mills to the thickness of 
a coin.  
Blank disks of metal are then punched out of the strip. We saw how rims are added to the metal 
disk to reduce wear, then writing is applied to the sides of the coin (if required) and then grooves 
added. The grooves were originally added to reduce counterfeiting.  
When the old style of pound coins 
was recalled recently, an 
astonishing 45 million pound 
coins were found to be 
counterfeit! Alloys are made from 
brass, copper manganese, nickel 
and recycled coins. Alas, the 
counterfeit ones couldn't be used 
and had to be disposed of 
elsewhere.  
 

Striking the Coins 

From a viewing room we could 
see into the production area 
where coins we being struck. Our 
guide explained that many new 
coins have inners and outers to 
reduce fraud (such as our pound 



coins) and can be bi-metallic.  
One machine was bringing the inner and outer pieces together. Another was striking coins for 
Ghana that include a hologram. Coins were coming out of the machines very quickly and it was 
difficult to appreciate the value that they might equate to. At the other side of the viewing window 
were large boxes full of coins worth thousands of pounds. For example, a box of £1 coins was worth 
about £100,000. Were they rejects or just there to tempt?  
Around 1800 of each batch of new coins are kept aside for testing. Known as the Trial of the Pix and 
held once a year, a jury randomly selects coins from each batch for testing. Testing first started in 
1282. 
 

Making the Dies 

This process was described in the last part of the tour. Once a design is approved, it is made in 
plaster at many times the size of the finished coin. Nowadays, scanners probe the plaster die 

(perhaps a Renishaw 
machine?) and the 
design is engraved onto 
a steel blank the correct 
size of the coin. We saw 
a very fine Janvier 
Reducing machine (see 
photo) used until 
comparatively recently 
that did the same job. 
Before we left the 
operational areas, we 
were given the 

opportunity to strike our own brilliant uncirculated 50p pieces at a premium price! 
 

History and Exhibition 

Our cameras and phones were returned before we visited this area, so after learning the history of 
the mint we had time to view the exhibits. 
Did you know that Sir Isaac Newton was master of the mint? He made many technical advances and 
improvements in standards at the mint's original location at the Tower of London, but these 
advancements meant a move was necessary. In 1812, the mint was fully operational in Tower Hill. 



The move to decimalisation necessitated another move and all UK coin production moved from 
London to Wales. James Callaghan at the time Chancellor of the Exchequer and Master of the Mint 
was instrumental in the mint location in Wales. 

 
Elsewhere in the exhibition, we discovered a gold 
sovereign (apologies for the distorted photo), a 
very early King Alfred silver penny and one from 
Henry VIII's reign; more information on the coin 
making process and examples of coins made for 
other countries. Many of us were curious to see 
what our weight was worth in gold on the weighing 
machine, and to attempt at freeing a gold bar from 
its housing. 
My favourite exhibit was a mini covered in pennies 
created to promote the Beatles single Penny Lane. 
It was an interesting visit, but I think S&E members 
would have loved to have got deeper into the 
technicalities and to have seen more working 
examples of machines used.  
 
Danielle Ellis 
 

27/09/2019 Visit to Stocks Hop Farm, and the Hop Shed craft brewery 
 
Stocks Farm located on the Worcestershire / Herefordshire 
border grows enough hops to create 48 million pints of 
beer each year on 100 acres. They also grow eating and cider 
apples. Ali Capper and her husband Richard run the farm, in 
the family for over 50 years on a site that dates back at least 
200 years. Ali is spearheading research into new hop varieties 
to meet the flavour profiles brewers are seeking. Jo Williams 
was our guide for our visit. Jo’s knowledge is encyclopaedic 
and the tour was very entertaining. 
 
Hops grow all over the world between the latitude of 35 and 
55 degrees. British Hops due to our ‘dull maritime climate’ 

have a lower mycrene 
or monoterpene 
content that 
determines the aroma 
intensity. The hops 
grown in Britain are 
mellower with 
delicate, complex, 
aromas.  
 
The same hop variety 
grown in a different country will have a different flavour 
profile. There are two methods of growing – on long poles 
and a low trellis (‘hedgerow’) system. The latter system is 
easier to harvest. We see Pilgrim growing on long poles 
and Sovereign on the low system.  
 

http://stocksfarm.net/
http://www.thehopshed.co.uk/


Hop growing is very labour intensive and specialised. Most of the workers are Polish (just 6 are 
locals) and have been coming to the farm for years during three periods of work in the year. Their 
skills have been acquired over years and years 
and are not easily learnt. The farm has a new 
purpose built accommodation unit for the 
workers to replace the old caravans that were 
used previously. In the winter over 4-6 weeks, 
new coir strings are put up; in spring, the 
bines (stems) are wound clockwise round the 
coir string in twos or threes depending on the 
variety. The bines grow as thick as thumbs. 
The first metre of the bines are stripped of 
leaves to avoid contamination and disease 
when growing. In July hops come into ‘burr’ 
first, and then the flowers develop, then the 
cones. The cones are the parts that are used 
in beer making. As the cones are harvested, 
on the long pole system the bines are cut by 
hand to about 1 metre from the ground. New 
shoots will form and will be restrung the 
following year. They do rather look like tails 
lying in the field. On the hedge row system 
the bines are not completely cut down but are 
trimmed right back by a machine to the metal 
meshes they grown on (see photo).  
 

The bines are perennial and will last about 10 
years before they need replacing, although the 
oldest still being used were planted in the 1990s. 
Goldings; Phoenix; First Gold; Sovereign; 
Endeavour; Jester; Pilgrim and Target are grown 
on the farm. There’s also an experimental area 6 
miles away where 27 experimental varieties are 
being grown.  
 
All the harvesting and drying takes place once a 
year over just 6 weeks 
in the autumn. A 
simply vast machine 
dominates the 
production area. It 
was made in Stuckley 
(where the farm is 
located) over 50 years 
ago and is still going 
strong. The bines are 
strung up at one end 
of the machine and go through many stages. The 
cones are stripped off and processed through the 
machine into enormous trays – the depth 
depends on the variety. The water content is 
reduced from around 75% to around 8%. This 
takes around 6 hours at 62°C requiring vast 
amount of energy. Afterwards they are 
conditioned, to let a little moisture back into the 



cones. The cones are then packed into 60 kg bales simply by compressing the hops rather than by 
vacuum packing. The aroma in the packing area was really intense. 

 
Apple trees are planted in neat rows to aid picking. 
Eating apples are sold to Tesco and Aldi. Due to the 
tight specifications, eating apples have to be picked by 
hand using a driverless powered 2-tier trailer (for high 
and low branches) which slowly traverses the row. The 
apples are loaded straight onto a lorry that has been 
allocated a 2-hour slot for delivery to a specialised 
storage warehouse. The apples will keep up until about 
February. Cider apples are picked by mechanically 
shaking the tree and collecting them in bulk before 
transporting to Magners in Somerset.  
 
At the end of the tour we head to the Hop Shed – the 
first brewery to open in a hop farm, which was started 
3 years ago in an ex chicken shed on the farm. We 
tasted beers (named after chicken breeds) made from 
hops grown on the farm. After a lovely sandwich lunch, 
Sarah, the head brewer explained the brewing process 
and we had an opportunity to purchase supplies to 
take home. 
Danielle & Graham Ellis 
 

 
29/08/2019 Clifton Explorer - Explore “hidden Clifton” with tours of two engineering wonders: 
Clifton Rocks Railway and Clifton Suspension bridge. 
 
On a fine sunny day at the end of August, an intrepid party 
of Science and Engineering Group members met at the top 
entrance to Clifton Rocks Railway, the funicular linking 
Clifton to Hotwells from 1893 to 1934.  
Two of the team of hard-working volunteers who formed 
the Clifton Rocks Railway Trust took us on a tour both 
above and below ground, explaining their work to restore 
the Railway, and its remarkable history. We learned about 
not only its construction and operation but also its 

subsequent use as a bomb shelter 
and an emergency BBC Broadcasting 
Station during World War 2.  
After this fascinating 2-hour tour, we 
found suitable venues for lunch and 
then re-convened near the Clifton 
end of the Suspension Bridge.  
Gordon, our tour guide, gave us a 
most entertaining and informative 
talk as he led us around the massive 
(4000 tons) supporting towers, 
explaining the construction, 
engineering, and financial problems 



of the bridge. Although attributed to Brunel, who 
drew up the original design, he did not see the 
bridge finished. Two engineers contracted to 
complete its construction, Hackshaw and Barlow, 
were instrumental in introducing design changes 
that complimented Brunel’s initial concept to stand 
the test of time.  
The tour included another subterranean adventure, 
this time to the huge vaulted chambers inside the 
Leigh Woods abutment. Thought to be solid-filled 
until 2002, it was discovered that the supporting 
towers are in fact hollow, consisting of a number of 
separate vaults connected by 3ft diameter shafts.  
Emerging into bright sunshine, the tour ended with 
a look at the new Visitor Centre, which is full of 
facts and stories about Bristol’s most iconic 
landmark, and well worth a visit.  
 
Dave Beer 
 
25/07/2019 An exclusive tour to the BMW Mini Production Plant, Oxford 
 
The site in south-east Oxford where William 
Morris (later Lord Nuffield) made his first car in 
1913 is now a BMW Mini plant and produces 
1000 cars a day. Entering the body plant, we 
were confronted with an enormous number of 
large, hydraulic robots busily grabbing pressed 
steel panels and spot-welding them to produce 
the body shells and doors. The production is very 
highly automated with little human intervention. 
The powerful, fast robots operate within safety 
pens and carry out 90% of the operations. The 
staff, whose main role is to load the parts into 
feed trays where the robots will be able to grab them, seem to be as well programmed as the 
robots and they are efficient but unhurried. Occasionally the production lines stop, not through 
technical problems, but to give the staff a well-earned break.  
The body shells are washed, treated against corrosion and painted before arriving in the assembly 
plant where they are transformed into a finished Mini ready for shipping. Doors, bonnet and boot 
are removed to allow access for assembly, but these components follow their car around the plant 
on an upper floor. The plant is an integrated array of conveyor belts, lifts and hydraulic arms: I 

marvelled at the skills of those who 
had designed and programmed the 
system. As if by magic, all the correct 
components appear at the right 
place and time. Because of the 
complexity of the operations, there 
are 650 workers per shift in the 
assembly plant compared with 135 
in the body plant. Bearing in mind 
that the bodies have already been 
painted, it is remarkable that they 
undergo so many assembly 
operations without even a scratch.  
The tour was well organized with 



high quality radio ear-pieces so that we could hear our guide, and be admonished for loitering or 
jay-walking and upsetting the autonomous vehicles delivering components. Thanks to Dave Waugh 
for a very successful visit on what was the hottest day of 2019.  
See also 08/06/2017. 
 
Tony Wooldridge 

 
27/06/2019 Visit to SS Great Britain, and the Being Brunel Museum 
This was a trip `extraordinaire` not least because we were witnessing a transformation of a vessel 
that quite a few of us remember being brought back from the Falkland islands in 1972, towed up 
the Avon Gorge, a rusting hulk, back to its berth/birthplace in the Bristol Floating Harbour. Amongst 
his many talents the designer and engineer, Isambard Kingdom Brunel, had a vision of an iron, 
steam powered propeller driven ship as opposed to paddle wheels which when ploughing through 
rough seas could become destabilised; not an enjoyable experience for crew and passengers to put 
it mildly. Our guide on the hour long tour of the ship was excellent, every now and then testing our 
knowledge...”do you know what the letters SS stand for?” reply.. Steam Ship, falling into his trap. ` 
No, Screw Steamer says he triumphantly! Isambard, having built the Great Western Railway from 
London to Bristol, realised his dream of having a natural extension to New York and so began the 
construction of the SS Great Britain, the first iron propeller driven steamship to cross the Atlantic. It 
was launched in 1843 by Prince Albert and the journey took 3 weeks.  
 
Once up on deck we could appreciate its dimensions, the top deck being 322ft (98m) in length, the 
longest passenger ship in the world from 1845-1854. The six masts provided extra sail power and 
were named after the days of the week to save any confusion when asked to climb the iron, not 
hemp, rigging. A feature of the visit is an invitation is to go aloft and sit on the yard arm- strangely 
none of our members seemed inclined to accept! An idea perhaps for adventurous grandchildren in 
the school holidays? As well as a crew of 120 the ship could carry 360 passengers, not all in luxury 
as we were to discover going below decks; those who were used to a sumptuous lifestyle could 
enjoy the promenade deck, ballroom ,dining saloon with its gilt mirrors and marble pillars, `retiring` 
rooms off and relative comfort in the cabins. Not so the steerage passengers who had to endure 
cramped dark conditions, narrow bunks, kitchen and animal smells. Live animals were kept on 
board to provide fresh food for all passengers...perhaps the first Farm to Fork experience? Life must 
have been `hellish` for the steerage passengers. The ship later carried thousands of immigrants to 



Australia from 1852. Thirty two years later she was retired to the Falklands, used as a warehouse 
and coal hulk until scuttled and sunk in 1937. 
 

Thirty three years later Sir Jack Hayward OBE paid for the vessel to be raised from the sea bed and 
repaired enough to be towed north through the Atlantic and back to Bristol Dry Dock in 1972. 
Besides the tour of the ship itself there is much to see and do - the recent Being Brunel Exhibition 
and going under water beneath a glass sea into the Dry Dock is inclusive in the ticket price. Being 
Brunel has 6 galleries giving a flavour of what it was like to be Brunel and to work for him, not 
perhaps the most patient of men, a workaholic with high expectations of those around him but 
truly a most remarkable man with such a productive output. He died at the age of 52. For those 
science and engineers among you which I clearly am not there are 19 pages of detailed information 
on Wikipedia. Phew! Many thanks to Bob Hill who arranged the trip. 
A personal account by Jane Bridge. 
 
06/06/2019 TALK: "Cyber Hack - It's not if, but when".  
 
Professor Kamal Beckhoum, Head of the School of Business and Technology at the University of 
Gloucester commenced his talk by describing an incident his neighbour suffered. His neighbour had 
a telephone call from somebody saying that her computer had a bug and talked her through what 
to enter to correct the problem, including her credit card details for a payment. Fortunately, her 
bank, which uses Artificial Intelligent interference, blocked the payment of £995 from her account 
to the scammer. 
 
The University of Gloucester is one of seven allocated a total of £18m to address cyber security. 
Kamal has worked closely with GCHQ to share some information. Building C11 at the old BNL site 
has had £3M spent turning it into a security training centre.   
 
Only 1/8th of cyber security is about technology the other 7/8th concerns humans. In the past, 
information was exchanged on a “need to know” basis, nowadays people post on social media “I 
am on my way to the airport for 2 weeks holiday”. This information is then available to a very wide 
audience. In 2016, the cost of cyber security to every individual in the UK was estimated at £461 
(this is the cost – not prevention). It is also estimated that 90% of all data available today was 



created within the last 2 years. Cyber security is a continuous process “NO ONE IS IMMUNE”. Kamal 
demonstrated this by saying that he had booked hotel rooms for some of his staff by inadvertently 
connecting to a convincing bogus site. He had been under pressure to book rooms at short notice. 
Fortunately again, Artificial Intelligent interference prevented £1,050 being transferred to a corrupt 
Istanbul bank account. Another incident within his department had a bogus e-mail sent to all his 
contacts saying, “Kamal is busy can you buy his son a birthday present?” Within an hour, three of 
his staff were taken in by this e-mail. Kamal explained that the three common paths to getting 
caught are: 1) being very busy, 2) being loyal, 3) tiredness. 
 
Useful avoidance tips included checking 
that the web address starts with HTTPS: and 
not HTTP:  (note the missing S). Clicking on 
a link within an e-mail can be enough to 
download a bug. It is advisable to copy and 
paste the link or type it into the browser 
yourself, rather than click on the link. Many 
people do not change the password 
supplied with electronic goods. This is as 
good as an open door to a hacker. Examples 
were passwords for home CCTV systems, 
and smart TVs. Virus checkers should be 
kept up to date. This was reinforced by 
showing us a series of cartoons. Security breaches could have a catastrophic effect on large 
organisations like the NHS or could cause electricity failure at the time of an election. One of the 
most serious and difficult breaches stems from an internal company breach, where perhaps an 
employee is not happy. Around 95% of internal breaches are caused by human error. Kamal’s 
Grand Challenge project hopes to minimise the effect of Cyber Security breaches on information 
technology.  
 
At the end of the talk, the floor was opened for questions. 
Q: Is damage done just by clicking a fraudulent link? A: Yes 
Q: Will use of Gmail “incognito facility” provide protection? A: No, it just stops a trace of your 
search. 
Q: Were you aware that many years ago during a worldwide chip shortage, Building C11 was 
broken into, and £200,000 worth of damage was caused by the intruders breaking open equipment 
and taking the chips? A: No. 
Would you recommend shutting down equipment overnight? A: I always recommend turning 
mobiles off at night as they emit radio frequencies that are not good for your health. 
 
This prompted Kamal to say that this is his first day back from a holiday and he like most people 
these days found himself responding to electronic messages whilst away. He commended the 
French for imposing a ban on the use of company e-mails between 18:00 hours and 08:00 hours. 
 
I think like most attendees, we were aware of some of the telephone scams etc. but Kamal 
reinforced the details eloquently with good clear diction and the use of an electronic microphone. 
 
Paul Sheppard 

 
23/05/2019 Brecon Mountain Railway 
 
STEAMING THROUGH THE BRECONS 
On a beautiful spring day in May, members of the Science & Engineering Group convened at Pant 
near Merthyr Tydfil in South Wales, to sample the delights of the Brecon Mountain Railway (BMR).  



 
Now a narrow-gauge railway 
running 5 miles through lovely 
countryside from Pant to 
Torpantau, it follows the 
abandoned main-line Brecon 
and Merthyr Railway, opened in 
1859, and closed in 1964. This 
line fought its way through the 
Brecon Beacons using 
gradients, bridges, and the 
Torpantau Tunnel, which at 
1313ft above sea level was the 
highest railway tunnel in 
Britain. 
 
The line had to be rebuilt from 
practically nothing: the rails, 

most buildings, bridge girders, and even track ballast had all been removed. Where the new track 
had to divert from the original, new sections were constructed. The engines have been lovingly 
restored and maintained, and the carriages built, all by BMR volunteers. 
 
The result is a delightful steam-hauled narrow-gauge train ride with views up to the peaks of Pen-y-
Fan, Corn Du and Cribyn, across the Pontsticill Reservoir, passing through deciduous woods, and 
over tumbling streams. The little German-built loco Graf Schwerin-Lowitz was not powerful enough 
to haul us up the last mile at 1:37 gradient to Torpantau. No-one offered to get out and push, so we 
turned round at Dolygaer. The other locos, built in USA, are known prosaically as “No1” and “No2”; 
both powerful enough to tackle the last climb, but regrettably not available at the time of our trip.  
 
Off the train, a lakeside cafe occupies 
converted BR rolling stock, and the 
Museum of Steam has a number of 
exhibits to delight the Steam-Buffs 
among us. The main station at Pant has a 
cafe, the inevitable gift shop, and a 
viewing gallery over the workshop – well, 
some of us are supposed to be engineers 
and understand these things. 
 
Not only was it a great trip on a fine day, 
but a suitable tribute to Ruth Kirkup, our 
S&E Group founder member and stalwart 
of U3A. 
 
Dave Beer 
 
 
 
 
 
 
 
 
 
 



25/04/2019 Brennan & Brown Gin Distillery 
 
A group of 28 visited the Brennen& Brown distillery in Cheltenham to sample a few gins and learn 
how it is made. The company was set up in 2012 by Jo (formally a chocolatier) and Rich (formally an 
IT Manager). This was funded entirely by the family and the company name is taken from Rich’s 
grandparents. They have six employees and it was Kat and Jo who conducted our tour. We started 
off with a neat ginger gin, which we found a bit sharp, but soon learned that a bit of neutral tonic 
(so as not to swamp the flavour) totally changed the taste. The garnish also created a subtle 

change. Gin is made from a natural ethanol spirit 
base with botanicals. Botanicals are the natural 
fresh plant products used to flavour the gin. 
Juniper is the essential dominant one, leave this 
out and you get vodka! It is necessary to have a 
license to buy and use the spirit, so you cannot 
make your own gin. Steeping is an option for home 
use that uses ready-made gin or vodka and your 
choice of botanicals. Most were familiar with Sloe 
gin that can be made this way. The range of 
flavoured gin that they can produce is only limited 
by the imagination and skill of Jo, who is the 
master distiller. We had a sniffing session of the 
botanicals to see if we could recognise them, 
including Juniper of course, but also rose, citrus peel, fennel etc. After the supping and sniffing we 
then toured the ‘distillery’. This is a boutique distillery with quite low volume, nothing on the scale 
of Bombay Sapphire. However, they can still produce six bottles in two hours in their ‘beast’ 
machine. While in the distillery, it looked like we had horse bags for our sniffing challenge! The 

development of new flavours is made in the 
smaller stills where the spirit is mixed with 
the chosen botanicals and water and 
processed in a rotary evaporator. This 
rotates the flask in a warm water bath. It is 
then passed through a chiller for distillation. 
The ‘heads’ contain acetone which is taken 
off automatically as this is nasty stuff which 
should be avoided. The ‘hearts’ are then 
taken, which is the finished gin. The ‘tail’ is 
the sludge left behind and is jettisoned. 
Once everything is measured out, a sample 
of the test gin can be made in five minutes. 
A visit to the gin lab followed, which has a 
number of smaller stills where a special 



visitors’ package is available to make your own gin with a choice of up to 40 botanicals. Brennen & 
Brown supply many local establishments and produce specials such as Cheltenham Gin. Then back 
to the sample room where we enjoyed a meat and cheese platter with nibbles while we sampled 
further gins, again sipping it neat followed by mixer and then garnish. By this time, we were all 
experts! Did you know that the Black Cat associated with many gin producers takes its name from 
the cat plaque displayed outside pubs in 18th century England to avoid tax, where you put your 
money in a slot and received a shot of gin from a tube! I expected a rendition of ‘the wheels on the 
bus’ or ‘show me the way to go home’ on the coach afterwards, but they were all ‘quite’ quiet. 
Apparently, everyone got back home ok and likely, as I did, to have had a little snooze in the 
afternoon. 
Write up by David Waugh – Photographs by Valerie Moores. 
 
04/04/2019 TALK: A presentation by Culham Centre of Fusion Energy (CCFE) on the progress of  
Fusion Energy: Nuclear Fusion...power for the future?  
 
Robin Stafford Allen, a well-qualified Mechanical 
Engineer, worked in his early years on MRI. In 1992 
until he retired in 2016, he worked on the JET 
project at Culham. He relaxed the audience with 
his first slide showing the first fatality from nuclear 
fusion. This was Icarus, whose feathered wings 
held together by wax melted when flying too close 
to the sun. He went on to give a stark warning that 
in the middle of the present century, there will be 
a severe shortage of electricity due to third world 
countries aspiring to a more modern way of life, 
coupled with a depletion of coal, gas and oil. The 
population of 2 billion people in 1920 could rise to 
13 billion by the end of this century. Renewable 
energy important as it is, only scratches the surface 
of the requirement. Most of the world’s easily 
extractable Uranium has been used, limiting fission 
reactors in the future. Fusion could therefore be 
the answer as it is powered by Deuterium and 
Tritium, both forms of Hydrogen. Robin then held 
up a jar of water containing a very small quantity of Deuterium, before explaining to the audience 
that it was merely tap water that naturally contains Deuterium, as does all water on the planet. 
However, there are some technical problems. Currently, to power a city would need a fusion 
reactor the size of a city. Temperatures of 10s of millions of degrees C are needed and materials 

required to contain such heat are still in the 
development stage. 
A short video of fusion taking place within the 
reactor was shown. Bursts of a few seconds 
are all that can be achieved due to the intense 
heat. The plasma is maintained at the centre 
of the annular reactor to keep the heat from 
the walls, the reactor being annular creating 
an infinite circuit. A disruption, when the 
plasma “goes out” sometimes occurs. The first 
time this happened caused some concern as 
the reactor jumped several millimetres. 
Shortly afterwards the Seismic Station north 
of Oxford rang Culham to say that they had 

experienced a large spike on their recorders that did not resemble an earthquake. In 1997, JET 
(pictured) broke the world record for sustaining fusion lasting 2 seconds. 



The next fusion reactor ITER, about double the size of JET, is under construction in Cadarache in 
France. Although still a research device, it will be the first fusion experiment to produce net power 
gain. There is not enough R & D into fusion as any of the heads of countries will not see the benefit 
on their watch. Fusion is seen as a threat to the oil industry so is unfavourable with large oil 
producing countries. There is plenty of fuel available, no greenhouse gasses involved and 
insignificant levels of radiation compared with fission. Stephen Hawking was, and Brian Cox is a 
supporter of fusion. 
Robin gave an excellent talk supported by up to date visual aids and included many of his 
interesting personal experiences. The talk finished with a Q & A session where it was apparent from 
the questions that members of the audience were fairly well informed on things nuclear. Those 
who worked at BNL would be familiar with the research staff who Robin mentioned - “wearing 
colourful socks and jumpers chosen by their mothers”.  
 
Paul Sheppard. Photo: courtesy of Culham Centre for Fusion Energy 
 
28/03/2019 Mechanical Music Museum 

 
About 40 members visited the Museum on the 28th March. There were 2 tours for about 20 each 
time, the conducted tour lasting one hour. Sally was our guide and took up from the earlier pieces 
from the 1700s up to the 1930s when mechanical music devices (the juke boxes of their days) 
became obsolete with the advent of radio. 
 
We were taken through the history of music boxes, pipe organs, polyphones, gramophones and 
Edison's cylinders, to self-playing pianos. Al the items mentioned here were in working order and 
were demonstrated for us. My favourites are always the music boxes, beautiful to look at with their 
intricate marquetry and such lovely sounds to listen to. 
There is a cute café/bar, and most members arrived early and enjoyed pre-tour tea, coffee and 
cakes. This is a very small museum and tours take precedence over drop-ins, so phone ahead if you 
are tempted to go. 
 
Mike Hadley 



John shown far right with the 
Captain and the Barra Station 

Manager 

 
07/02/2019 TALK: John Morton’s experiences as a pilot 
 
John Morton gave us a very entertaining insight into some of his experiences as a pilot during his 
37-year career, as well as some of the detailed technicalities involved. Having retired as a Senior 
Captain for British Airways, flying Lockheed Tristars and based at Heathrow, he has seen many 
changes since qualifying as a pilot in 1955. 
We first saw a short video of a heavy freighter aircraft taking off from a high altitude airfield in 
Australia, on a hot day with little wind. To the consternation of the ground controller, the aircraft 
was glued to the ground until a few feet from the end of the runway, and his video commentary 
caused great amusement. All the factors that should be considered in detail to ensure a safe take 
off (wind, weight, speed, etc) were described. John also told us about a later experience at Athens 
airport when an apparently dry and contamination-free runway felt, on landing, like an ice rink: it 
turned out to be covered in migrating snails! 

John obtained his RAF wings during National Service and his 
Commercial Pilot’s Licence in late 1955, after which he 
joined British European Airways. His first job as an airline 
pilot was flying the Highlands and Islands routes for two 
years, where he clearly had a multitude of adventures that 
provided us with many amusing anecdotes.  
Based at Glasgow, John was second pilot on BEA’s Heron, 
an unpressurised aircraft with four Tiger Moth engines. 
Keeping between the clouds and the Scottish mountains 

was occasionally quite a challenge, as was actually finding the various island runways with the 
crude navigation aids available at the time, which John described. At Inverness, an air traffic control 
assistant would fire a Very light when he heard the aircraft’s engines! The beach at Barra was a 
particularly large landing area but the ’plane needed a fixed undercarriage to avoid the extra 
maintenance of salt water corrosion. One of John’s photos showed an undercarriage being dug out 
of an unhelpfully soft section of beach. 
The sixteen seats on the Heron were removable to make space 
for two stretchers when John was flying the ’plane for the Flying 
Ambulance service, which received an average of one call a day 
throughout the year from the remote communities. John 
described some of the reasons for the calls for help, which 
included fishing injuries and childbirth (one baby was born in 
flight!). 
A late-evening visit to the kipper factory in Stornoway would find 
that the foreman had the best of the catch being smoked over 
individual oak piles ready for them. Breakfast was also an issue; 
the daily ferry from Oban reached Stornoway at midnight and 
the hotel staff were up late dealing with passengers and stores, 
so were loath to get up early the following morning. It therefore 
fell to the second pilot (John!) to cook the Captain’s breakfast, which included porridge when 
required. As Graham Ellis said after the Q&A, this was an interesting and enlightening talk on the 
adventures of early commercial flying, in challenging conditions. 
Valerie Moores 
 
23/01/2019 Retro Track & Air 
 
What a surprise to find such a unique centre of excellence for restoring classic and vintage planes 
and cars tucked away on the outskirts of Cam. The Battle of Britain Memorial Flight consisting of 
Spitfires, Hurricanes, a Lancaster and a Douglas Dakota would not be flying today without the 
expertise of Peter Watts and his team at Retro Track and Air. Founded by Peter in 1987, the 
company has 28 employees and they have the ability to rebuild a Spitfire from a few rusty remains 
recovered from the River Severn or a Gloster Gladiator recovered from a crash site in Arctic 



Norway. Engines, propellers, fuselage – nothing is too difficult for the team to recreate or 
manufacture with the help of specially commissioned parts sourced from specialist producers. 
State-of-the-art computer-controlled machining tools nestle alongside a wartime grinding machine 
needed to produce the specialized camshafts for the Spitfire’s Merlin engine. The latest high tech 
measuring equipment – complete with the obligatory Renishaw probe from Wotton-under-Edge – 
sits alongside a conventional micrometer. The Rolls-Royce Merlin engines that power Spitfires 
require a full overhaul after 500 hours 
flying. Since each overhaul requires about 
2000 manhours, such engines provide 
steady business. Eventually these old 
engines need replacing - a challenge that 
Retro Track and Air tackles with relish. We 
saw 10 new cylinders for Merlin engines in 
various stages of machining. Virtually all 
the other parts of these engines, and also 
the propeller blades and fuselage, can be 
reproduced when necessary. Such is their 
reputation for restoring old aircraft that 
they have worked for government bodies 
in Holland, Canada, Australia and Israel. 
Having approvals from the Civil Aviation 
Authority, Retro Is able to introduce design changes or new materials when necessary or desirable. 
3D printing is being studied for the manufacture of intricate components, although a satisfactory 
fatigue life is more difficult to achieve than for the traditional wrought products. Another busy 
activity is rebuilding and maintaining classic racing cars from the 60s, 70s and 80s. Some clients rely 
on their cars being delivered to race tracks throughout Europe ready to race. Retro provide a kind 
of livery service for classic racing cars – and undertake maintenance or repairs when needed. It 
seems that the future prospects are healthy – Peter Watts has five family members working in the 
business and is training apprentices to maintain the range of skills required. U3A Science & 
Engineering Group enjoyed a fascinating visit and thanked Peter very warmly for showing us round 
and answering all questions with an ease that demonstrated his breadth of knowledge and 
experience. 
 
Tony Wooldridge. Photo by Valerie Moore. 

 


