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NEW BOOK ON SALE NOW!

The Dandelion Salvager, Salvagers and Salvaging

THE DANDELION SALVAGER
SALVAGERS AND SALVAGING

ALAN McEWEN
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The Dandelion Salvager is Alan McEwen’s brilliant new book. Alan has a lifelong passion for
heavy mechanical engineering and industrial history and many years experience of working
with salvaged materials such as stone, brick, metals and timber.

Within the pages of this unique book, profusely illustrated with colour photographs, he also
chronicles the fascinating personal stories of 10 salvages and describes their creative work.
Velociraptors made of reclaimed scrap yard sourced steel a pair of unique 17th-century
stone heads unearthed during trench excavations |
on an historic site in Huddersfield, and ... an
1882-built Lancashire boiler installed by Alan in
the McEwen’s family kitchen! These are just a
few examples of the amazing stories captured in
The Dandelion Salvager, Salvagers and Salvaging.

£35 inc. delivery, UK only.

Alan McEwen's first RIVET LAD book: RIVET LAD - Lusty Tales of Boiler Making in the Lancashire Mill

HISTORIC STEAM
BOILER
EXPLOSIONS

ALAN MCEWEN

o=

JAGGERMEN’S
BRIDGES ON

PACKHORSE
TRAILS

Towns of the Sixties published September 2017 is now priced at £20 Each inc. delivery, UK only.

Alan’s second RIVET LAD book: RIVET LAD — More Battles With Old Steam Boilers was published in
September 2018.

Now priced at £20 Each inc. delivery UK only.

BOOK BUNDLES SPECIAL OFFER New price £30. Inc. delivery UK only. New offer any of Rivet Lads,
Jaggermans Bridges and Historic Steam Boiler Explosions any two £30. Inc. delivery UK only.

3 *BOOK BUNDLE SPECIAL OFFER:

Both RIVET LAD books can be purchased together for £40 plus p&p.
To place an order please telephone 07971 906105. All our books can be ordered on our website
www.sledgehammerengineeringpress.co.uk or email: info@sledgehammerengineeringpress.co.uk
Overseas customers contact Sledgehammer by email for postage costs.
We accept payment via the website, cheques, cash and postal orders made out to SLEDGEHAMMER ENGINEERING PRESS LTD.

World From Rough Stones House, Farling Top, Cowling, North Yorkshire, BD22 ONW.
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THE TRANSPORT SALE STEAMWAYS
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LIVE STEAM =

LOCOMOTIVES
FROM O GAUGE TO 10%” GAUGE __*

A large ‘model engineer’ built model
of an under-beam steam engine

Est. £1,000-1,500 [+ fees)

Steamways Engineering Limited builds working live steam
locomotives from Gauge ‘0’ to 10 %" Traction Engines up to
4" scale and stationary steam and launch engines -
all to a high standard,

We also complete unfinished projects, finish paint and
hand-line them.

The renovation and repair of steam models is sympathetically
undertaken.

To assist you complete your own projects, we manufacture
individual parts to order including supplying a range of fully
certificated and EC PV Regulations compliant silver-soldered

copper boilers up to and including 5 inch gauge.

Visit our Website

www.steamwaysengineering.co.uk
email us on info@steamwaysengineering.co.uk

or telephone us on 01507 206040 with your

Enquiries: requirements for a no-obligation quote or discussion.
transport@dreweatts.com
01635 553 553 Steamways Engineering Limited
drawaaiis.com DREWEATTS Dovecote House, Main Road, Maltby le Marsh, Alford, Lincs. LN13 0JP
NEWBURY | LONDON EST. 1759 Ca": 01507 206040
W h I | S Contact 17D :
n VAL TAL —all = | Email: sales@17d.uk
ee S « In5",7%" & 10% JAUQES |weeinmeuk| Tel: 01629 825070
or 07780 956423

]

Plain Disc Wheels - each:
- = 5"gauge £12.98

5" gauge, profiled 3 Hole Disc 8 Spoke wagon wheelsets - 7%" gauge £19.19

Set 4 wheels on axles: £79.99 5"g. £89.99 - 7'4"g. £179.99 10%" gauge £88.80

74" Narrowgauge: - - .
Set 4 x 6" Wheels with W& (/4" 9.3 Hole Disc
axles, sprockets and =N wheelsets
bearings: £239.99 | 4 wheels/2 axles
Wheels only: £29.99 ea | £119.99
5" Nigauge wheels: | Ao av:a/hble:
4% Dia. £19.14 10%" g. profiled

N> ¢S T 3 hole disc

\ 4 i wagon wheels
= . Axles also available B | oo Romulus Wheels £94.79 ea
Prices are shown Inclusive of VAT ' . Sweet William £94.79 ea

MINIATURE RAILWAY SPECIALISTS
LOCOMOTIVES, ROLLING STOCK, COMPONENTS
CNC MACHINING SERVICES

www. 17d-ltd.co.uk 17D Limited, Units 12 & 13 Via Gellia Mill, Bonsall, Matlock, Derbyshire, DE4 2AJ




WWW.STIRLINGENGINE.CO.UK

We make engines that run from sunlight, ice cubes, body heat, warm tea. NN M AD E IN
We also make curiosities such as Maxwell tops, steam turbines, tensegrity tables %2g B RITAI N

Don’t know what it’s worth?

e Good prices paid for all live steam models
Locomotives from gauge 1 to 10% inch
Traction engines to 6 inch scale
Part-built or broken through to exhibition quality

* A no-obligation offer and firm decision
over the telephone

e Fully-insured collection nationwide

e Payment in full on collection

Speak to the experts

STATIONROADSTEAM COM

Build, buy & sell all types and sizes of locomotives, traction & stationary engines
Call Mike or Jayne Palmer on 01526 328772

Station Road Steam Ltd, Unit 16 Moorlands Industrial Estate, Metheringham, Lincs LN4 3HX
Open daily Monday to Friday from 8am to 6pm, visitors welcome by appointment
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is the perfect pressie for loved ones
(or even to yourself). Not only that,
subscribe to Model Engineer for one
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Get your gift
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If you enjoyed this issue,
subscribe or renew for
ONE YEAR

from just £65
and claim your
FREE GIFT

Visit www.classicmagazines.co.uk/xmasme
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Your guide to buying, running

and owning a classic. Broad

minded with a practical twist.

For news, innovative features,
tech talk and practical tests,
head to Fast Bikes.

one of our
eat titles too!

cet 6 issues of one of
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Classic, twinshock or Evo, it's
the place for you to dive into
the dirty side of biking.
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Real-world tests of the latest
bikes and kit, places to go and
features not to miss.

The tools and techniques
used by model makers, light
engineers and restorers.

The best for news, features
and images covering the UK’s
rail preservation movement.

t www.clas

UK’s biggest model flying mag
packed with reviews, features

and expert opinion.
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Enthusiast-led content, news,
in-depth expert features and

outstanding imagery.

Real bikes. Real riders.
Real rebuilds. Real Rides.
RealClassic!

31 PAGES OF PRACTICAL ADVICE
T £

Running, riding and repairing
Japanese, European and US
classics from the 70s onward.

The bible of the British-US car
scene. If it's American and got
wheels, we've got it covered!

News and features for the
modern traction and heritage
modern traction enthusiast.

agazines.co.uk/xmas23dps Or ca

Recalling Britain’s steam era
through photos, recollections

‘these mags for just £20

Celebrating the rich
history of motorcycles and
motorcycling, then and now.

The original and best mag
for choppers, bobbers and all
kinds of customs!
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The best for classic and
modern scooters. For
enthusiasts, by enthusiasts.

The personalities, legendary
bikes and the race track
heroes who mattered then...
and still matter now.
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For those who like building
model boats, or just enjoy
soaking up this huge hobby.

Britain’s best magazine for
those who love to grow their
own fruit and veg.

STEAM DAYS
FRODINGHAM WORKINGS
AND SHED OBSERVATIONS
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Simply Britain’s biggest and
best rail title - modern, steam
and everything in between.

and historical features.
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Traditional Skills
“Well, of course, the old
traditional skills are dying out”.
How often do we hear that?
“_ Sadly, though, there is much
truth in it. There are many
reasons for that. Firstly,
in our technologically
sophisticated world,
there is not the same
demand for these skills
that there once was.
Robotics, computer
controlled machinery,
3D printing and other
technologies have, in many
cases, rendered traditional
skills largely redundant.
Consequently, companies (with
notable exceptions) do not
offer apprenticeships to the
same extent as they once did,
as the profile of their workforce
has changed. Secondly, there
is undue pressure on young
people to go to university, as if
this is the only way to ‘get on’.
This, | believe, has been proved
to be false. So many young
people end up with pointless
degrees and a huge debt that
they will probably never pay off.
This is not good for them and
not good for the country. An
apprenticeship, where relevant
and valuable skills are learned
‘on the job’, would in many
cases be a far better option.

So - should we let these
traditional skills die out? No, |
don’t think we should. Firstly,
for perhaps sentimental
reasons, we should cultivate
and preserve these old skills
simply because they are part
of our heritage, just as we do
with other products of past
ages, and furthermore because,
once they're gone, they’re gone.
Secondly, we never know when
these skills may be needed in
the future. A need for neglected
skills can arise through
circumstances beyond our
control. For instance, during
World War Two, the production
of aircraft was augmented
by ordinary people exercising
their practical skills in ‘cottage
factories’ all over the country,
established in sheds, bus
depots and garages — even
hotels. In this way, for instance,
the town of Salisbury alone
secretly produced 10% of all
the Spitfires ever made.

As model engineers, we
play our part in preserving
these skills. Although
modern methods are (rightly)
becoming more widely used,
the nature of what we do
requires the application of
many of these old skills.
Moreover, the diverse
backgrounds of model
engineers ensure that the
acquisition of these skills is
not the preserve of the ‘time
served’ craftsman. People
from all walks of life can learn
these skills in order to pursue
our very satisfying hobby. In
fact, many of our most skilful
model engineers have totally
unrelated ‘day jobs’.

These skills, though, require
not only preservation but
also promotion. If these skills
are worthwhile then, surely,
they should be passed on to
the younger generation. This
should be a priority of model
engineering societies. We
need to encourage youngsters
to join our clubs, make them
welcome, and pass on to them
the skills we have ourselves
acquired. Many clubs are
leading the way in this and
others should follow, for their
own sake because this will
ensure the survival not only
of our traditional skills but
also the survival of the clubs
themselves.

Jim Crebbin

If you missed Roger
Backhouse’s talk about Jim
Crebbin at the Midlands Model
Engineering Exhibition you

will also have missed the film
clip of Jim Crebbin driving his
Santa Fe Mallet locomotive. In
fact, even if you had attended
Roger’s talk you would have
missed it as Roger wasn’t
able to show the clip at the

Jim Crebbin

time. Roger has now found

the clip, which can be found

at film.iwmcollections.org.uk/
record/4554 and is about 10
minutes long. You will need to
be patient, though, as ‘Uncle
Jim' doesn’t appear until after 7
minutes into the film. However,
the film is interesting in itself
as it shows examples of how
peacetime skills were adapted
to wartime needs during World
War Two - the opposite,
perhaps, of the biblical
entreaty to ‘turn swords into
ploughshares’.

Mystery Engine
| have been asked if | can
identify the engine shown in
the photograph. It is a single
cylinder, two-stroke internal
combustion engine with a
solid flywheel, so probably
intended for a boat. It was
made by a young lad who died
in a motorcycle accident in
1942 at the age of 17.  am
told that he made the castings
himself — he was clearly a
very promising young model
engineer. It was made on a
Myford ML1 lathe.

So - does this look like
a known design of internal
combustion engine or is it
perhaps an engine of the young
man’s own design?

X251 S — G YRS
Two stroke internal combustion
engine made by a young model
engineer.

Martin Evans can be contacted
on the mobile number or
email below and would be
delighted to receive your
contributions, in the form

of items of correspondence,
comment or articles.
07710-192953
MEeditor@mortons.co.uk

Model Engineer 1 December 2023



The Midlands
Model Engineering Exhibition

Cempetition

John
Arrowsmith
reports on
the competition classes

www.model-engineer.co.uk
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The-main Coventry MES display.

fter last year’s excellent
show, it was perhaps
to be expected that

participation in the 2023 event
may be less simply because
many model engineers had not
had sufficient time to finish
their projects. However, what
this year's event lacked in
numbers it more than made up
by the great quality on show.
There were also two special
anniversaries being celebrated
which did add quite a lot to the
show. The Society of Model
and Experimental Engineers
(SMEE) were celebrating their
125th Anniversary with a great
display of current members’
work and many items from
their archive which have not
been seen for many years. The
other anniversary was that
of Model Engineer magazine
which was also celebrating
125 years of publication since
Percival Marshall started it
in 1898. When you consider
the vast range of media
avenues there how are to
disseminate information, it is

some record for a magazine to
be still publishing today what
it started out doing in 1898.
There is a little comment |
read, supposedly by Percival
Marshall, that he hoped the
magazine would help bring
young people into engineering
as the country needed them.
Really - so nothing has
changed much in 125 years,
because we are still trying to
recruit younger people into
engineering.

On to this year's exhibition, |
think | really ought to start by
saying that two of the models

The overall display by the Hereford SME.

on show were in my opinion
worth the entrance money
on their own. The LNER P2
locomotive and the Delage
15.S.8 GP motor car engine
were outstanding models
which caught everyone’s
attention. There were some
excellent club displays with
a wide variety of models on
show and the mix of traders
attending presented a full range
of products for consideration.
I mentioned the club stands
above and they really are the
heart of any exhibition of this
type so what better place
to start. There is an open
competition for the displays
which are judged solely by the
stand holders themselves.
Meridienne have no input to
this at all except for giving
out the winners' plaques. The
competition this year was
really good with some excellent
presentations on offer. The
Coventry Model Engineering
Society were placed First
for their comprehensive
display (photo 1) with the
Hereford Society of Model
Engineers in Second place
(photo 2) and in Third place
was the Society of Model and
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A smart little Austin 7 chassis under construction at Covel

oN n‘Mw
stER CORPORATION TR
S aUg UGN Y

Lovely example of a Manchester tram circa 1906 on the SMEE display.

On the SMEE display was the 100
Admiral Sir Reginald Bacon.

Experimental Engineers. The
range of models on these
three displays was really good,
providing visitors with such a
diverse range of models and
equipment. As | said there

730

-year old model of a 15

howitzer built by

was so much to see on these
displays that they each could
have a report of their own but
space precludes that.

On the Coventry display
was a very nice one third scale

model of an Austin 7 chassis -

the radiator is the first attempt
(photo 3). Like Coventry,
Hereford’s display was also
comprehensive, ranging from
a 7% inch gauge HS 125
locomotive to a diminutive Bell
centre punch. The display of
work by their Young Engineers
was a notable feature,
including a 3D printed pattern
for a flywheel (photo 4). The
SMEE stand was a veritable
feast of excellent model
engineering including three

of Cherry Hill's prize-winning
engines. A couple of other
notable models on show were
the Manchester Corporation
Tram, the original being built
in 1903 and modified as
shown in the model (photo

5) which was built in 1977,
totally scratch built and hand
painted. The other model

was the 100-year old model

of a 15 inch howitzer built in

1922 by the then chairman of
SMEE Admiral Sir Reginald
Bacon. It has been totally
refurbished by SMEE member
John Clarke (photo 6). They
also had a Myford lathe set
up to show interested visitors
the basic knowledge needed
to be able to use the lathe.
Terry Mendham, as my picture
shows, is demonstrating the
skills needed (photo 7).

The display classes were
not as well supported this
year so | have mixed them
up within the club stand
displays to add a bit of variety.
However, one display model
held centre stage and that was
the 10% inch gauge model of
an LNER P2 locomotive built
by John Wilks. This engine
was newly completed in 2022
but sadly John passed away
in November of that year so
this display was a tribute to
him. It was the last of five

Model Engineer 1 December 2023
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One of the stars of the show was this 10% inch gauge model of an LNER P2 class

built by John Wilks.

N

i

exhibition class models he
built in this scale during his
lifetime starting in 1963. The
locomotive is fitted with Lentz
poppet valve gear, a Kylchap
exhaust together with an
ACF1 feedwater pump and
was built entirely from works
drawings and original research
(photo 8). Another 10% inch
gauge locomotive model was
that built by Daniel Floyd and
this was displayed on the

10% Gauge Railway Society

www.model-engineer.co.uk

A 10% inch gauge LNER J11 0-6-0 ‘Pom Pom’ built by Daniel Floyd in three years.

A scratch built ‘Jinty’ locomotive and driving truck in 7% inch scale by Tim Coles.

-

stand (photo 9). | had a long
conversation with Dan and

as a young man he is greatly
interested in getting younger
people into the hobby and
that is why he allowed any
youngster at the show to climb
in his engine and hopefully
make that connection. He told
me that it took him just three
years to build this engine and
descriptions of the building
techniques, research and
details were most impressive.

B .t“ v . o

He even worked out the best
relationship for the valve gear
positions to always allow
the engine to start moving
without any ‘nudging’ or ‘slight
pushing’.

Continuing with the
larger scales, the 7% Inch
Gauge Society had a small
but effective display of
locomotives. Located on
this stand was of course
the winner of Class 3 in the
competition but the two other
engines on display were
excellent examples of both
standard gauge and narrow-
gauge engines. The 0-6-0
Jinty designed and scratch
built by Tim Coles, using all
his own patterns and castings
and finished in the dark blue
livery of the Somerset and
Dorset Railway, together with
a large and impressive driving

j v, WL
The Manning Wardle 2-6-2 tank locomotive, part of the Oxford Society stand.

MIDLANDS SHOW |

truck (photo 10), was a great
example of excellent model
engineer’s skill. The other
locomotive was FlJI, also

on the society display, a fine
model which in this scale was
an impressive piece of work
(photo 11).

Moving onto some other
club stands, the City of Oxford
SME always have an interesting
display and this year they
had provided a large 7% inch
gauge example of a Manning
Wardle Lynton and Barnstable
2-6-2 locomotive LEW with the
Southern livery which again was
an impressive engine (photo
12). In contrast the little 2 inch
scale Clayton Steam lorry still
under construction looked like
it will be a good model when
completed. A couple of 7%
inch gauge boiler fittings were
showing some fine detail. Past
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bending machine.

Cutting clock wheels in the Clock Shop.

732

The Melton Mowbray motorised rail

winners of the club shield, the
Melton Mowbray MES (photo
13) provided a varied selection
of members’ models with the
little 7% inch gauge Pug tender
an eye catching example
(photo 14). The powered rail
bending machine was an
interesting piece of work (photo
15). Clock making used to be

Part of the Gauge 1 MRA display.

In the Clock Shop display by the Milton Keynes Clock Club.

ENGlﬁg, ;
' TENDER

-,

much more popular than it
appears to be today but the
Milton Keynes Clock Club had
a nice little ‘shop’ displaying
their wares, with some very nice
examples on the shelves (photo
16). A ship’s chronometer

was an excellent example
(photo 17) and also a cathedral
clock under construction by

one of their members, which
were complemented by an
old antique topping tool. In
days when measurement was
not what it is today this little
machine was used to take
the top off any gear wheel to
ensure a good fit was made to
the wheels. A small display of
wheel cutting was due to take
place on a small dividing set
up on a milling machine in the
shop (photo 18).

The Gauge 1 Model Railway
Association display (photo
19) was a well put together
collection of working models
(photo 20) and some attractive
scale buildings. Many
comments were made to me
that visitors wished the old
large layout could be reinstated,
as it was so good to watch.
There were some very nice
marine craft on club displays
and the little Clyde Puffer on the
Kingsbury Water Park stand
was an excellent example of the

Model Engineer 1 December 2023
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Part of the Knlghtcote Model Boat CIub display.

type (photo 21). The Knightcote
Model Boat club (photo 22) had
a wide range of craft on show
which also included a prize
winner in Class 10.

The smaller display classes
had some excellent work with,
for example, a little Stuart No.
4 engine with reversing gear
built by John Wing showing
how attractive these basic

www.model-engineer.co.uk

little engines can be presented.

Similarly, the Stothert and

Pitt beam engine (photo 23)
built by lan Matthews shows
the result of some careful
workmanship and finishing.
Another fine example of good
workmanship and careful
finishing was the rare little
vertical Sheldon engine shown
on the Wolverhampton stand

The Stothert and Pitt beam engine built by lan Matthews.

MIDLANDS SHOW |

A model of a Sheldon tandem compound launch engine built by John Bertinat.

(photo 24). This ‘Sheldon’
tandem compound launch
engine was built by John
Bertinat in the mid 1990’s to
a design by David Piddington.
It was taken from an earlier
compound launch engine, the
Commander, using common
castings where possible.

Unfortunately, neither engine
is available today but what a
splendid piece of work it is.
Well that concludes this
part of my report there will
be further club displays and
activities next time.

To be continued.
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A Five-Inch Gauge

0-4-0 Padarn Railway Tender
Locomotive ;..

Lukerbuilds
a five inch
gauge model
of a Welsh slate quarry
locomotive.

Continued from p.707
M.E.4730 November 17
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The cheating!

The right side of the model is
as close to scale as can be
expected for a working live
steam model that needs to pull
aridiculous scale load (me!)

at break-neck (scale) speeds.
Having just the two crosshead
pumps, like the original, was
never an option for our track.
The old guys like to chat in the
station regardless of the queue
and who can blame them, |

do the same. For my model |
substituted the left-hand pump
for a live steam injector with a
period specific steam valve at
the top of the boiler to match. If
the locomotive had run into the
era when injectors where used,
| suspect the configuration
might have looked very similar
(photo 172). The injector can
be any 8-100z injector with the
steam lines to suit. Of course,

anyone that wants to build their
own ‘perfect’ Fire Queen only
needs to mirror the pump.

The blower valve rod
and handle extend past the
backhead; this is to make it
easier to use with gloves on.
The original had the handle
behind the back strap which
would be difficult to get hold of
when in steam.

To the best of my knowledge
there was never any pressure
gauge fitted to the prototype
but one is necessary to run on
our public track. It can be easily
removed for special display
days and is not fitted for any of
the model pictures.

The pipework

The pipework for the model
is principally 2.5mm and
4mm copper lines, for steam
and water respectively. | like

-

The cheat side of the Fire Queen. The crosshead pump was replaced with an injector. The corresponding steam valve runs

from the top of the boiler, where it can be easily accessed.

to make any lines for the
lubricator slightly smaller just
to break the monotony of only
two sizes but this is not critical.
You'll notice that the ferrules
and couplings are rather small
for the pipework. Commercial
nipples, with the shoulder, will
not work for the sizes | used. |
prefer using nipples with just
a point, it makes the pipework
closer to scale and you don't
end up with oversize nuts.
On the down side, you need
to make everything but with
a turret tool post these little
components can be made in
the dozens over a weekend.

Notable areas of interest
that were challenging
Looking back on the engine
build, there were a few
assemblies and components
that pushed the envelope of my
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FIRE QUEEN

o

The rear view comparison of the ‘Fire Queens’. In the end, the slight thickening of the connecting and coupling rods is barely visible when compared to the real locomotive.
I never painted the regulator rod and stand; | felt the model would look better with the red below the boiler only.

One of the trickier items to make, the copper steam exhaust. The real locomotive
The front side view comparison of the locomotives. Here you can see the cylinder had the cylinders at slightly different positions which affected the copper exhaust
end caps were left unpainted. Unfortunately, the model has brass end caps so these  and even the mounting position on the smokebox. The model cylinders were fitted
were painted black which is less offensive than leaving the golden yellow colour. at 14 degrees which is likely what the original builders were aiming for.

www.model-engineer.co.uk




The use of gluts and cotters differed between the small end and the big end. This was captured in the model. A noticeable variation of the crosshead is the filed clearance
on the large scale at the bottom. In the model | offset the coupling rods slightly so this clearance wasn't necessary and the crosshead was left symmetrical. Other than

that, the crosshead is scaled to within one decimal place.

y:

The chain and hook weren't described in the engine series but, essentially,

they were made from TIG welding rods by folding them around a purpose built
chain making jig. All the links are then soldered closed and the whole assembly
blackened using chemical blackening solution.
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The copper chimney for the model was cast but the large scale was smithied into
shape. The model cap is a light interference fit and can be removed for polishing if
required. Unfortunately, | need to keep an eye on it during our open days as copper

tends to grow legs.

manufacturing capability (in

my little workshop). The copper
exhausts were rather difficult
to make but even more so to
fit. In the end, | managed and |
think they came out very similar
to the prototype. Staying with
copper, the copper chimney cap
was tricky to cast. Thankfully,

a number of castings under

the belt helped to solve the
inclusion and gas problems |
got from the first casting.

One aspect of the build that
was recurring was how to take
up the manufacturing and
assembly tolerances. In the
end there were no components,
that | can think of, that had

to be radically modified from
the given dimensions and
drawings. The careful planning
when assembling the model
played a large part in keeping
everything nominal.

Comparing the model to
the prototype

So how did the model Fire
Queen turn out? That is entirely
up to the readers and the
purveyors of live steam art to
decide. Personally, | was very
happy with the how my little
model turned out. Other than
the left-hand side, the model will
stand proud as a little working
miniature of the majestic
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FIRE QUEEN

The maker's plate that was laser etched. To give an idea of scale, those two screws are M1.2 glasses or watch screws and the pump handle was made from 2mm TIG
welding rod. | made the year slightly larger than the original makers plate. This was just a personal preference; | felt the original plate was a little sparse between the
year and the maker’s information. I'm sure the original builders would not take any offense to this! You can also see the difference in the blower handle and pump handle

positions.

Then finally, the talking picture of the engine standing proud on its own. In the eternal words of Curly ‘nuff said"

prototype and | hope, if asked,
that the original builder would
have patted me on the back and
said ‘well done laddie’!

For this final article in the
engine series (tender to follow
shortly), I've taken a page from

www.model-engineer.co.uk

one of our fine contributors,

and filled the space with talking

pictures of the prototype and
the model. All the large-scale
photos are courtesy of
Mr. Lander.

Next - the tender — I've

decided to make this a short
stand-alone series because the
tender was a bought-in item
modified to suit the Padarn
Railway gauge. It deserves a
little more than a brief mention

at the end of the engine series...

Reference articles

| try to keep my construction

series short, otherwise it does

get boring to read and write.

Unfortunately, some of the

methods and techniques used

in the build will be lost, for
example, very few of the nuts
are standard with most of them
opened up and re-tapped in
batches, using lantern chucks.

The following articles give a

little more in-depth information

on some of the techniques |
used for this build:

e Making Locomotive
Nameplates, Model
Engineer;225:4650

e A Humble Tumbler
for Polishing, Model
Engineer;226:4660

e A Riveting Article, Model
Engineer;227:4667

e Zen and the Art of Model
Painting and Lining, Model
Engineer; 227:4670, 4672,
4674, 4676

e Modern Boiler Construction
Boiler Construction Methods
for the Model Engineer,
Model Engineer; 228:4686
& 4688

e Backyard foundry techniques,
Model Engineer; 223: 4626,
4627 & 224:4628, 4629 &
226:4662, 4663

e The Budget Way to go Nuts
about Fastener Detail, Model
Engineer;229:4702
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R. Finch shares his
researches into this
workshop essential.

The 30 year old soluble oil mixed well!
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Cutting Fluids

Introduction
In a recent Monthly Bulletin of
Bradford Model Engineering
Society (ref 1), a member had
some problems replacing
some of his cutting oil when
his stocks were running low.
He raised quite a few questions
about them. He had purchased
some ‘soluble oil’ from a
supplier at one of the model
engineering shows, only to
find that when he mixed it with
water, it was not ‘soluble’ at
all! This was despite diluting
it correctly by adding the oil to
the water and stirring. He was
then left with the predicament
of just what he should buy -
‘soluble oil’, a neat cutting oil, a
semi-synthetic soluble cutting
fluid or a fully synthetic soluble
cutting fluid. In the end he
opted for the semi-synthetic
soluble cutting oil which has
proved to be satisfactory.

| have done a little research
into the background of
cutting fluids, including
their history, their purpose
and their advantages and
disadvantages. The title of
this article is ‘Cutting Fluids’,
this is because some cutting
fluids do not contain oils at all,
hence industry using the more
general term of ‘cutting fluids’
as arule. | also carried out an
experiment on a ‘soluble oil'.
About 30 years ago | happened
to be working away from home,
commissioning a plant for the
solvent refining of base oils
to make specialist electrical
oils and white oils. Whilst on
site, | ended up talking with
one of the oil technicians
about cutting oils in general
and he gave me a litre tin of a
neat cutting oil and a litre of a
‘soluble oil’ to try. These were
distinctly ‘non-branded’ types
but were prepared as a favour
for me. He told me that the
neat oil had ‘plenty of EP’ in
it - EP being Extreme Pressure
additives to provide adequate
lubrication and minimise the

formation of a built-up edge

on the tool, which impairs the
surface finish. The ‘soluble oil’
was to be added to water at
the rate of something like 5

to 10% by volume to make an
emulsified cutting oil. However,
after a house move and a
change of employment, these
two tins of cutting oil remained
forgotten under my bench for
many years ... until the Society
member asked the question
about cutting fluids.

Background
In the early days of
metalworking, in the nineteenth
century, the tool bits were
generally made from hardened
carbon steel so there needed to
be some form of cooling of the
tool to prevent its overheating
and softening. These early
fluids were soda water - a
solution of sodium bicarbonate
in water. The water cooled the
tool bit well, irrespective of
whether it acted as a lubricant,
and the sodium bicarbonate
was used to minimise any
acidic corrosion of the lathe
bed-ways (ref 2). Water has
an excellent cooling capacity,
but has the disadvantages of
having a low boiling point and
causing rusting of steel items.
Later, animal fats were used,
particularly ‘lard oil’, which
was separated from rendered
pig fat (ref 3), as this was not
corrosive to steel and was a
good lubricant. It did, however,
have the problem of going
rancid, particularly if heated.
Cutting fluids are required to
do several tasks:
* remove heat from the tool
and the workpiece
* |ubricate the tool as it cuts
* minimise the formation of a
built-up edge
* wash away the chips
produced
* minimise the risk of corrosion
of the machine and workpiece
For amateur machinists in
their home workshops, the

generation of heat is fairly low
as the components that are
being made are generally small,
so cuts are relatively small. As
the finish required has to be
good, some lubrication of the
tool is beneficial and preferable
to dry cutting. A lubricant can
also minimise the formation
of a built-up edge on the tool
which would mar the surface
finish. As the production rate
of chips on a lathe is relatively
low, the need to wash away
the chips is often unnecessary.
However, on a milling machine
it may be necessary to wash
the chips away to prevent their
building up and being re-cut by
the tool. Finally, as the machine
tools are rarely in use on a
daily basis, corrosion can be
a potential problem with any
water-based cutting fluid, so it
should not corrode or stain the
machine tool.

As mentioned, | had not
used the soluble oil for over
thirty years. | retrieved it from
under my bench and decided
to try mixing it with water.
Adding 14ml of the oil to
186ml of water would give a
concentration of 7% v/v - about
half way between the limits
that the oil technician had
suggested. | added it to some
cold tap-water with simple
stirring and this dispersed
the oil almost immediately,
resulting in it looking as in
photo 1. | have not yet tried its
effectiveness as a cutting fluid
on the lathe. After four weeks
it still looked the same, so it
was obviously stable. From this
| concluded that the oil which
did not disperse - that had been
supplied to our member - was
not a soluble oil at all!

Requirements

With regard to the use of

cutting fluids, they have

to provide the following,

according to Hayes (ref 4):

* a high specific heat to aid
cooling
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* good wetting characteristics
for maximum contact with
the work and tool surfaces

* an appropriate viscosity for

the application

high level of oiliness for

efficient lubrication

* high film strength to take the
cutting pressure.

Once high speed steel tools
became available it became
apparent that as the tool would
not be softened as easily as a
plain carbon steel tool would
be, lubricating the tool became
the major requirement in the
production of a good surface
finish. Plain mineral oils have
good lubricating properties
but have limited heat-removal
capacity due to their low
specific heat. Consequently, the
best of both worlds would be to
have an emulsified oil-in-water
suspension - with the water
providing the cooling and the
oil the lubrication. The use of
emulsions became widespread
and most cutting fluids were of
this form.

However, it is clear that
all these required properties
cannot be met by any one
fluid. Oils have a specific
heat of around half of that of
water, so are less effective
at removing heat. Water has
very poor lubricity. Therefore
a compromise has to be used
and this leaves three types of
water-based cutting fluids and
one neat mineral oil based fluid:
* soluble oils (commonly

known as ‘suds’ in the UK)

* semi-synthetic cutting fluids

* synthetic cutting fluids

* neat cutting oil.

*

Soluble oils

The earliest type of soluble

oil used a soap solution

to emulsify the oil - hence

the name ‘suds’. When oil

is dispersed in water as a
soluble oil, the mixture has

a high specific heat as it is
mostly water and therefore the
cooling is very good. However,
as the oil is dispersed as fine
droplets, it can be difficult for it
to adequately lubricate the tip
of the tool so additives have to
be used to make the oil more
able to ‘wet’ the tool and the
workpiece. Suitable additives
can reduce the propensity to
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form a built-up edge on the tool
tip, thus giving a better finish.

The main problem with ‘suds’
is that because it consists
of water, mineral oil and an
emulsifying agent, anaerobic
bacteria can grow within the
coolant and degrade the oil
so that it becomes rancid and
smells - particularly if left for
a few days between use. This
anaerobic activity produces
what is known in industry as
‘Monday morning’ smell, usually
occurring after a weekend
of no activity. However, if
used frequently, the coolant
is repeatedly aerated and the
anaerobic bacterial activity is
reduced. Avoidance of a layer of
lubricating oil on the surface of
the cutting fluid in its reservoir
will minimise the exclusion
of air and anaerobic activity.
Also, there is the potential for
rusting and staining of the
machine tool and workpiece
from the water. To overcome
this, there are additives used
to minimise the growth of
bacteria and to minimise
corrosion. Consequently, for an
infrequently used machine tool,
soluble oils may not be the best
choice due to these limitations
of corrosion and bacterial
growth.

In the average amateur
workshop, there can be the
need to finish the work within
a specified tolerance so very
fine finishing cuts may need to
be taken. According to Cleeve
(ref 5), when taking small (half
thou) cuts whilst using a soluble
oil cutting fluid, the tool will
often fail to cut whereas, if the
component is cleaned and a
neat cutting oil used, the same
tool will take half thou cuts
without a problem. He thought
it was due to a ‘water surface
skin’ forming between the
tool and the work, which was
probably due to the cutting fluid
not wetting the workpiece fully.

Semi-synthetic fluids

As there were clearly
disadvantages to the use of
soluble oils, newer products
were developed which were
designed to reduce or minimise
the problems with soluble oils.
As the lubricity of mineral oil

is not as good when dispersed

in water, certain additives are
used to promote the ‘wetting’
of the workpiece and the tool
by the oil, to minimise the
potential for corrosion of the
workpiece and to minimise the
growth of bacteria in the water.
These are synthetic additives
to the mineral oil and hence the
cutting fluid becomes a ‘semi-
synthetic’ cutting fluid as it still
contains mineral oil. These
have good cooling properties
as they are water based, but
still have the potential for some
staining and corrosion to occur
on the machine and the tool.
They can also still suffer from
the ‘Monday morning’ problem
unless they are used fairly
regularly to aerate the emulsion,
or mixed in small quantities
when required and just applied
to the job by a brush.

Synthetic cutting fluids
The disadvantages of the
semi-synthetic cutting fluids
led to the development of fully
synthetic cutting fluids which
are water-based but do not
contain any mineral oils at all
(ref 6). The lubricity is achieved
by the use of polyethylene
glycols and they also contain
corrosion inhibitors. They are
completely soluble in water
and form a clear solution. In
that way, they offer superior
performance but are extremely
expensive. There is a further
problem in that they can
become contaminated by
lubricating oil which seeps out
of the machine tool bearings.
This requires some form of
separator to skim the oil off
the surface and one made for a
home workshop was described
by John Pace, who also gives
more insight into the problem
(ref 7).

Neat cutting oils

The final type is the neat cutting
oil. This is a mineral-based oil
with extreme pressure additives
to minimise a built-up edge
forming. The advantage of this
is that being non-aqueous, it can
be used infrequently and will
not stain or rust the machine
tool or the workpiece. However,
there are, as usual, two sides

to the coin. If the oil is of low
viscosity, it will be able to flow
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into the gap between the tool
and the workpiece leading to
adequate lubrication and a good
enough flow-rate to wash the
chips away. However if it has
too low a viscosity it will tend to
have a low boiling point, so may
form vapours as it is heated by
the cutting action. It can also
have the undesirable effect of
being flung off the workpiece
and therefore may require some
form of splash shield to avoid
the oil ending up everywhere.

In contrast, if it is viscous, it will
provide better lubrication and,
as it will form a thicker layer on
the workpiece, it will remove
the heat quite well providing the
heat generation is not too great.
It can also act as a damper for
vibration giving a better finish.
Also, it may well be able to
provide a higher film strength so
the oil film will not break down
and will reduce the tendency

to form a built-up edge on the
tool (ref 4). It may not be able to
wash the chips away as well as
a low viscosity oil.

Applying cutting fluids

There are three main ways of

using a cutting fluid:

* direct application by brush as
needed on a lathe

* rip feed from a reservoir, on a
lathe or milling machine

* pumped feed to give flood
coverage on a lathe or milling
machine.

Direct application using a
brush is the most economical
and least messy way of using a
cutting fluid but care is needed
if trying to do this on a milling
machine as the brush can get
caught up in the milling cutter
and can make the chips adhere
to one another, resulting in
a poor finish as the chips
are re-cut by the cutter. On a
lathe, a brush is less likely to
be caught by the work or the
tool. However it can have the
problem of inadequate, uneven
or excessive application.

Using a drip feed is also
quite economical and does
not require constant attention
whilst turning as it can have
the drip feed pipe fastened to
the lathe carriage to allow it
to move along with the tool as
the cut is taken. For a milling
cutter, the drip fed cutting fluid
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may well end up simply making
the small chips stick together
and obstruct the cutter by re-
cutting all the chips previously
made. Consequently, drip feed
is best used only on a lathe.

A pumped feed is the method
typically used in industry, but
can be rather messy as the
fluid may be splashed about,
requiring adequate screens or
shields. If there is a large flow,
the chips can easily be washed
away by the fluid so this is ideal
for milling operations. Similarly,
a large flow will also provide
better heat removal. However,
most coolant pumps available
to the home workshop user
tend to be solely for pumping
aqueous-based coolants, so
cannot be used for neat cutting
oil as it is too viscous and liable
to overload the pump motor.

Which is best?

There is a proliferation of
cutting fluids available and

so the particular choice of

any fluid and the method of
application can be bewildering.
For industrial use where tool-
life and production rates are
critical, there is very specific
guidance offered by some
sources, such as Machinery’s
Handbook (ref 8), whereas
other sources just give very
simple general guidance (refs 9
and 10). A very comprehensive
review of the selection of
cutting fluids for industry is
given by Mamidi & Xavior

(ref 11), which includes all
manner of fluids and workpiece
materials.

In the case of the typical
home workshop, production
rates and tool life are not really
the main considerations. The
main criterion is surface finish.
In practice, it would seem
that for our workshops, there
isn't really a ‘best’ cutting fluid
to use. The main governing
factors are what equipment you
have to deliver the cutting fluid
and your own preferences. For
turning where the application
of the fluid is by brush or drip
feed, then either a neat cutting
oil or a semi-synthetic cutting
fluid is probably a good choice.
With the semi-synthetic cutting
fluid, it can be prepared in small
quantities so that it is not left
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for long periods for anaerobic
activity to occur.

In the case of having a
coolant pump of a standard
low-cost design (a centrifugal
pump driven by a small 2900
rpm motor), it would reduce the
choice, essentially, to water-
based cutting fluids as these
have a lower, almost water-
like viscosity. In this case, as
recommended by John Pace
(ref 7), the cutting fluid should
be mixed regularly to aerate the
emulsion and minimise the risk
of anaerobic activity and the
resultant smell.

Where milling is undertaken,
if using a pumped supply, it is
most desirable to use a flow
of coolant so as to wash the
chips away to prevent their
being re-cut by adhering to each
other. This may require guards
or screens to catch the cutting
fluid as it may well be flung
about by the speed of the cutter.
Again, a semi-synthetic fluid
is preferable to minimise any
anaerobic activity. If the milling
machine is used pretty well
every day, then ‘suds’ of soluble
oil can be used, but it may be
necessary to wipe the milling
machine down after use and
recirculate ‘suds’ periodically to
minimise the ‘Monday morning’
smell occurring.

Having discussed my
findings with our member, he
decided to buy some semi-
synthetic cutting fluid (Cutsol
Ultra K2 - usual disclaimer)
which he applied with a
brush and reports that “... so
far the results appear good,

it mixes easily, there’s no
evidence of separation over
time, it produces a noticeable
improvement in finish when
used and there’s no evidence of
staining or rusting ...".

Health and safety

There is, of course, the
inevitable warning needed
about using these cutting
fluids. As almost all oils have
a damaging effect on the skin,
the skin must be protected
from direct contact. Although
the ‘soluble oil’ or ‘suds’

and the semi-synthetic and
synthetic cutting fluids are
diluted with water, there is still
the potential for dermatitis

to occur, particularly where
there are bacteria present

in the fluid. The best advice,
therefore, is to keep the fluids
off the skin and wash your
hands after using them. | use
disposable nitrile rubber gloves
(usual disclaimer) as a barrier
to minimise contact between
the cutting fluid and the skin.
Further guidance is available
in a Health & Safety Executive
publication INDG365, Working
safely with metalworking fluids;
A guide for employees (ref 12).

Conclusions

It would seem that the best
cutting fluids for amateur use
would be either a neat cutting
oil or a semi-synthetic soluble
cutting fluid.

Soluble cutting fluids should
be diluted by adding them to
the water with stirring to ensure
that they disperse properly.

When turning, application by
brush, by drip feed or by flood
coverage is practical if care is
taken to minimise splashing.
If using brush or drip feed with
a soluble coolant, then only
prepare small quantities to
minimise the risk of anaerobic
activity.

When milling, brush or drip
application is best avoided
due to the chips being stuck
together by the cutting fluid
and being re-cut by the cutter.
A flood application should be
considered.

Where mineral oil-based
soluble oils are used in a
pumped system, it may be
necessary to recirculate
the fluid regularly and avoid
lubricating oil accumulating
on the surface to minimise
the risk of anaerobic activity
occurring.

Most low cost coolant
pumping systems will not be
able to pump a neat cutting fluid
as the viscosity is too high.

The use of water-based fluids
may induce some staining or
rusting of the machine tool or
workpiece.

Use suitable protective
measures to minimise contact
between cutting fluids and the
skin.
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The Richmond Light

Railway - A Kentish
Treasure ...

Mark Smithers visits a
two foot gauge railway
in Kent.
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Map of the Richmond Light Railway

ituated in rural Kent,
S roughly halfway between
Staplehurst and

Headcorn, is a 2 foot gauge
railway ‘gem'’ that is normally
only opened to the public once
a year. This is for the Annual
Charity Gala which normally
takes place on the second
Saturday in August. The story
of the railway goes back to
April 2007 when Richmond
Farm, which had hitherto
been used as a piggery, was
acquired by Jeremy and
Jenny Martin.

Jeremy had always been
interested in railways having

grown up with his father’'s 7%
inch gauge railway (Wayside
Light Railway) but for him 2
foot gauge was always the real
attraction. He likes the history
associated with each engine,
be it in working on the light
railways of WW1 or hauling
timber trains in South America.
He works in the mining industry
and as a result has travelled
around the word and has been
able to bring back engines from
lots of different countries, often
finding them in their original
working location. A highlight
was finding a Couillet 0-4-0T in
Lima, Peru.

The other real driver for
Jeremy’s enthusiasm is the
restoration work. At Richmond
the aim is to restore the
engines to as high a standard
as possible and as close to
the as built condition. He had
already decided that he wanted
to lay a 2 foot gauge railway on
the site but, before this could
be done, extensive renovations
and modifications were
required to the house and other
buildings on the site. Thoughts
could only turn to construction
of the railway after the end of
2008 once the bulk of this work
had been carried out.

A fledgling team was formed,
and the initial task was to
demolish the old pig sties
and level the ground for the
construction of a locomotive
shed. Erection of the new shed
commenced in December 2010
and it was ready to receive its
first items of rolling stock in
April 2011. By the following
month, track had been laid
in the yard area in front of
the shed and connected to
the main line, allowing the
first item of motive power,
Motor Rail Diesel-mechanical
20HP locomotive W/N 7403,
to enter the site. Throughout
the remainder of 2011, work
continued laying down the
main line and the construction
of a workshop directly in front
of the locomotive shed.

The first steam locomotive
arrived in June 2011. Matters
were not totally plain sailing,
however, as in January 2012,
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Having just crossed the bridge on the branch line from New Barn Halt, Couillet 0-4-
0T Chuquitanta is seen in this view entering the curve that will take it on to the main
loop. The quaint outlines of this tiny but historic locomotive are very evident from
this photograph. These are the short wheelbase, outside frames, tanks supported
by brackets projecting upwards from the frames, dome with Salter safety valves
and external regulator and steam pipes, Walschaerts valve gear and simple canopy.
An important survival!

In this view, Chuquitanta is rounding the curve on the approach line to the main
circuit. As can be seen from the illustration, the train is a mixed one with the
ex-R.N.A.D. wagon visible in its entirety, along with part of an ex-Lydd ‘Hudson’

conversion.

In this illustration Chuqmtanta is on the main circuit with the appfoach line seen in
the background. The crew are well posed for the photograph and the train will soon
pull into the station area where the locomotive will ‘run round' its train.
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Elin is seen here on the branch line’s main curve heading towards the bridge and
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Rebuilt ex-Penrhyn ‘Small Quarry’ class 0-4-0ST Elin is seen here moving empty
stock into position at Richmond Station. The stock consists of the restored ex-
R.A.F. Fauld ammunition wagon and the Decauville and Penrhyn-pattern carriages.
and the non-original pattern boiler and saddle tank on Elin are evident in this

view, although the smokebox wingplates and rear frame extension have now been
dispensed with.

New Barn Halt. Part of the ‘Prince Philip’ bogie carriage can be seen in this view.

following complaints, it was
realised that the whole project
required planning permission.
Work was then paused for
eight months for this process
to be successfully completed.
By the end of 2012, the railway
amounted to a circuit of track,
the yard and station area and
a running line of approximately
two thirds of a mile. Further
refinements followed with a
passing loop being added at
Richmond Station in 2013, a
pit and a water tower during
the following year and a
Southernmost branch line
extension with a new terminus,
New Barn Halt, in 2015. This
latter feature incorporates a
bridge which is a popular spot
for photographers.

Steam Locomotives

Before giving details of the
locomotives of the R.L.R.

it should be stressed that
Jeremy takes great pride in

his dedicated team and takes
much pleasure in having a bit of
fun with a group of people who
all share the same passion.

The first steam locomotive
arrived on the railway in June
2011. This is Arnold Jung 0-4-
OWT W/N 3175 of 1921 which
when it arrived bore the name
Howard but was soon renamed
Jenny. This locomotive is a
representative of the German
‘short wheelbase inside framed
well-tank’ school of design
that was built in numerous
quantities and variations
from the latter part of the
nineteenth century and well
into the twentieth, having been
well represented on the R.L.R.
during its period of operation.
Jenny has proved to be a
stalwart at the annual charity
Galas and was very much
in evidence during the 2023
event. The locomotive also
visited the Ffestiniog Railway
during its A.G.M. Weekend of
29th April - 1st May 2023 along
with Orenstein & Koppel 0-4-
OWT Eigau (W/N 5668) from
the Bredgar & Wormshill Light
Railway. This latter locomotive
visited the R.L.R. for the
2019 Charity Gala along with
Beamish Museum’s Lewin-
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Elin can be seen here approaching the branch line towards the bridge and New Barn Halt. Once again, part of the ‘Prince Philip’

bogie carriage is in view.

With Richmond station in the background, Elin is seen on an open mixed working
on the main loop - a chance to demonstrate two of the smaller passenger vehicles
in action and to show off the fine restoration work on the R.A.F. Fauld munitions
wagon. Its handbrake column, ‘D’ platform, bottom-hinged dropsides (with
associated uppermost securing catches) and seven vertical dropside timbers, four
of which are rebated to take strengthening irons, are well evident in this view.

pattern 0-4-OWTG Samson
constructed between 2012
and 2016.

Three other representatives
of this school of design have
seen service on the R.L.R. only
to depart for pastures new.

The first to be considered was
Orenstein & Koppel 0-4-0WT
W/N 3136 of 1908. Whilst on
the R.L.R. it carried the name
Susan. This locomotive took
part in the August Charity Galas
for 2017 and 2018 but departed
the line shortly after the latter,
in exchange for Bagnall 0-4-0ST
Pixie (to be described). Arnold
Jung 0-4-OWT W/N 2569 of
1918 Anne-Marie was an early
arrival on the line in 2011 and,
after a seven-year stint, left for
the Czech Republic in 2018. In

Bressingham and the Bredgar
& Wormshill Light Railway
was acquired by the R.L.R. but
its stay was a short one as it

departed, again for the Czech
Republic, in the early part of
2023. A fifth representative of
this German school of design,
Orenstein & Koppel W/N 5745
of 1912, was acquired more
recently. This 0-4-OWT was
originally supplied by the
Berlin-based manufacturer to
the Argentine Ministry of Public
Works (Irrigation Department)
in the Rio Negro province of the
country but it was eventually
returned to Germany for static
preservation in 2005. Identified
as available by the R.L.R. in
November 2022, negotiations
proved successful, and the
locomotive arrived during

the following month. The
locomotive is currently
dismantled for overhaul.

Arnold Jung 0-4-OWT Jenny rounds the main curve on the branch line with another open mixed working in the direction of New

LIGHT RAILWAY |

The next steam locomotive
to be considered is probably
the most interesting from the
historical point of view, as
it is the oldest currently on
the railway. This locomotive
was supplied in in 1885 via
agent Enrique Ayulo & Cie to
a sugar plantation, Hacienda
Chuquitanta, Vale Chilion to
the east of Peru’s capital, Lima.
Jeremy found the locomotive
on display in a restaurant
in Miraflores (a suburb of
Lima) in 2002 and after 2
years of negotiations brought
Chugquitanta to England for
restoration. Chuquitanta dates
from a period when Decauville
was reliant on outside
suppliers for its locomotives
and is a product of the Belgian
concern Couillet (W/N 810).
Decauville also allocated its
own works number, in this
case 36. Above frame level
this one-time 500 mm gauge
locomotive exhibits typical
Couillet features of the period
with its canopy, distinctive
side tanks supported by
prominent brackets attached
directly to the mainframes
and a boiler-mounted sandbox
mounted behind the dome.
The locomotive is also
fitted with a spark arresting
chimney (a necessity in a
cane field environment) and,
as with most of its sister
Couillet ‘midget’ 0-4-0T
contemporaries, it is outside
framed. Inside framed
examples were not unknown,

early 2021, Schwartzkopf W/N
9124 of 1927 Bronhilde (built
for the Hamburg Copper Works
in Germany) formerly with

www.model-engineer.co.uk

Barn Halt. With its combined inside frames and well-tank, high-pitched boiler, outside valve gear (in this case Walschaerts
although Stephenson and Hackworth were not unknown, especially on earlier specimens in the former case) and externally
mounted regulator and steampipes, Jenny is a classic example of its school of German design. Note also how the leading
carriage is inspired by Penrhyn practice.
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A view of Jenny, again on the branch line, but seen from the other side and working
in the opposite direction (i.e., towards Richmond Station). Note that the reach rod
is visible in this view, and the shape of the mainframes behind the rear axle. The
re-purposing of the ex-R.N.A.D. van as a 4-ton capacity permanent way department
vehicle is proclaimed on the sides of its bodywork, now painted in Corris Railway

This is the vertfcél l;oiler locomo
Day running back and forth along one of the shed roads.

tive Leary at rest. It spent the August 2023 Gala

on which it was

Leary is seen here on one of its ‘Driver for a Fiver' workings
employed during the day.

however, and four specimens,
built to the non-Decauville
standard gauge of 55 cm,
survive in Spain, one (W/N 580
of 1882) in Madrid and three
(W/Ns 478-9 of 1880 and 545
of 1881) in Zaragoza.

This all feeds into a mystery
surrounding an engraving in
La Nature magazine in 1880
depicting a temporary 50 cm
gauge demonstration line
set up by Paul Decauville in
Paris two years earlier. It is

known that Decauville W/N 1
Lilliput was a peculiar inside
cylinder 0-4-0T with an almost-
Cochrane pattern boiler and a
form of cab reversible slip-
eccentric valve gear (shades
of Crewe Works Billy?). This
tiny 1.25 tonne locomotive
was given W/N 242 by its
maker, Corpet of Paris and
was initially supplied to the
demonstration railway (sadly
no drawings of the locomotive
appear to be in circulation -
can any reader help here?).
The difficulty arises when
you compare the surviving
photographs of Lilliput with
the engraving, which, although
retaining the name appears
to show an outside cylinder
locomotive with inside frames
and definite Couillet features.
Unfortunately, examination
of the Decauville Works List
throws up no clear candidate
for such a Couillet locomotive.
Works No.s 2 (2.75 tonnes)
and 3-5 (3.5 tonnes) were all
50 cm gauge but it is against
the balance of probabilities
that any of them were
completed in time for use
on the demonstration line. A
surviving illustration of W/N 2
Passe-Partout also shows it to
have been outside framed.
Against this, we have the
fact that the train shown in the
engraving would have been
a handful for the tiny Corpet
locomotive. It is known from
Decauville catalogues that a
small number of inside framed
Couillet ‘midgets’ passed
through its hands but these
appear, as with the four non-
Decauville survivors, to have
had disc wheels as opposed
to the spoked ones shown in
the engraving. There again,
the known evidence on these
little Couillets dates from 1880
and afterwards and leaves
open the possibility of an
earlier locomotive with spoked
wheels. We are therefore left
with two realistic possibilities:
(1) that the engraving was an
extreme example of artistic
licence and that the train was
‘posed’ with the locomotive,
or (2) (more likely) that, in
the absence of external
customers in 1878, Paul
Decauville somehow procured

a locomotive from Couillet for
his demonstration line that did
not subsequently pass through
his books.

As a footnote to all of
this, it should be observed
that the ‘demonstration’
engraving’ was re-published
a decade or so later with the
locomotive ‘doctored’ to have
outside frames. Returning to
Chuquitanta, after import to
England, the locomotive was re-
gauged to 2 foot, which could
(as with many sub-2 ft. gauge
outside framed products of
Couillet, Decauville and Fowler)
be accomplished without
replacing the frame stretchers.
The motion was overhauled
by Crowhurst Engineering Ltd.
and the boiler was virtually
renewed. The locomotive
entered service on the R.L.R. in
2016 and appeared at the 2017
August Charity Gala. In 2018
adjustments were made to the
motion and a tender, loosely
inspired by Decauville practice,
was constructed over a two-
year period, making its public
debut with the locomotive at
the 2021 Charity Gala.

The next current resident
locomotive to enter service
on the R.L.R. was of a peculiar
design. Leary was built in
Nelson in 2010 by a group of
Ffestiniog Railway volunteers
and incorporates a vertical
water tube boiler originally
intended for use in a half-scale
Sentinel steam lorry. This never
happened and the boiler was
eventually fitted to a steam
launch. Eventually the F.R.
members acquired both boiler
and cylinders from the launch
and incorporated them into
Leary. Leary appeared at the
F.R. ‘Quirks and Curiosities’
Event in 2010 and was
sold to the R.L.R. in 2017,
accompanying Chuquitanta in
the Gala of that year. Leary’s
transmission involves the use
of a clutch and chain drive to
one of its rod-coupled axles
and both engine and clutch
were replaced in 2018. In the
2023 Gala the locomotive was
used for the ‘Driver for a Fiver’
duties as can be seen in the
accompanying illustrations.

®To be continued.
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STEAM MODEL FOR 5” GAUGE

BR BRITANNIA

MARKET LEADER IN LARGE
SCALE, READY-TO-RUN,
LIVE STEAM

Pre-production model shown

£12,995.00 + p&p

“I’ve had such good after sales care from you
and Jon over 9 years with 2 of your engines with no charges.

Many thanks for your help and excellent service again!”
B.T.

BR Britannia Class

Designed by R. A. Riddles and introduced in
1951 the Britannia Class was the first British
Railways standard design to appear. A total of
55 of the Class were all built at Crewe works
with the final engine entering traffic in 1954.
With just two outside cylinders it was a practical
design built for ease of maintenance. In spite of
this the locomotive was a handsome and well
proportioned design.. a real favourite among
railway enthusiasts. With its 74” driving wheels
it was an archetypal passenger express and
looked at home, at speed, at the head of a long
rake of Mk 1 coaches. Allocated to all regions
the locomotives remained in service fo the very
end of the British steam era with 70013 Oliver

Summary Specification

Length approx 77"

¢ Coal-fired

* Sprung axle boxes with
needle roller bearings

* Two safety valves
* Silver soldered copper

¢ Available in choice of
names

* Painted and
ready-to run

* Piston valves * Length 77"
¢ Mechanical drain cocks * Width 10”
* Mechanical lubricator ~ © Height 14"
* Reverser in cab * Weight approx 120kgs

* Stainless steel motion
* Boiler feed by axle

Cromwell hauling the final scheduled passenger boiler ¢ 2 Quiside Cylinders pump, and hand purmp
service in 1968. * Etched brass body with  * Walschaerts valve gear
rivet detail

The Britannia Class is
without doubt one of the
most popular models

in any scale. Having
previously offered

the Britannia Class in
2.5"and 3.5" gauge we
are delighted fo now
offer this stunning model
in 5” gauge.

As an award winning model engineer |
am delighted to have been involved in the
development of this fine model.

Mike Pavie

Request your free
brochure today

Request your free brochure today by e-mail,
telephone, or by returning the coupon opposite.

Telephone: 01327 705 259

E-mail: info@silvercrestmodels.co.uk
Find more information at
www.silvercrestmodels.co.uk

The 5” Gauge Model

This coal fired working model is built to a

near exact scale and is an excellent
representation of the full size locomotive.

It is beautifully detailed and comes ready-to-run.
The model is offered with the choice of the BR1
tender shown, or the BRID high sided version.
You can select the name and number of

your choice.

Each model comes complete with a silver
soldered copper boiler, hydraulically tested to
twice working pressure. We supply fully compliant
certificates for the boiler . As testament to our
confidence in the models we supply we offer

a full 5 year warranty on every Britannia Class
locomotive.

Delivery is scheduled for May/June 2024.

The 5" gauge Britannia is available at the great
value price of £12,995.00 + £195.00 p&p.

Save £195.00. We are pleased to offer free
post and packaging for any order received
within 28 days.

Delivery and Payment

The order book is now open and

we are happy to accept your order VISA
reservation for a deposit of just e““
£1,995.

We will then request an stage payment of £5000
in December 2023 os the build of your model
progresses, a further payment of £5000 in

February 2024 and a final payment of £1,000 in
May/June 2024 on completion of the build.

Please send, without obligation,
my free 5” gauge Britannia
colour brochure.

Name:

Address:

Post Code:

Please send to: Silver Crest Models Limited
18 Cottesbrooke Park, Heartlands Business Park,
Daventry, Northamptonshire NN11 8YL ME

Company registered number 7425348



Radial Valve
Gears Again

Duncan
Webster
sheds light
on what is often seen as
a complex subject.

Continued from p.679
M.E.4730 November 17

Bure Valley Railway
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Valve gear of Wroxham Broad (photo courtesy of Bure Valley Railway).

his is one of the less
T used valve gears. It was

invented by E.W. Twining
(1895-1956) who was initially
associated with Bassett Lowke
but later set up as a model
maker in his own right (ref 25).
As far as | can tell this gear was
only fitted to three locomotives,
Katie (1954), Sian (1963), both
built by Guest Engineering of

Generl iew of Wroxham. Broad (photo courtesy of Bure Valley Rai)wa).

e ) 7, i

v

Stourbridge, and Wroxham

Broad (built by Guest 1964 as

a diesel, converted to steam

1991 by Winson Engineering).
Photograph 4 shows a

general view of Wroxham Broad

and photo 5 is a close up of the

valve gear, both kindly supplied

by the Bure Valley Railway.
Figure 84 is a schematic

of the gear and the results

PART 14 -TWINING
VALVE GEAR

running forward. It is clearly
based on Walschaerts, but
instead of the expansion link
it has a bell crank rgp (g is a
fixed point) which turns the
outphase component ao to
vertical motion of link hp. Point
h is a die block which runs up
and down a curved slide. Tilting
this curved slide drives rod eh
backwards and forwards, and
e is connected to the top of the
combination lever. What we
have therefore is a sort of cross
between Walschaerts and Joy
gears. The curved slide is a box
link, and the die at h is actually
a pair of rolling element
bearings. This no doubt
reduces wear but when | had
a close look at Sian there was
some play. The bell crank pivot
also runs on ball bearings, as
does the pin at the return crank,
and Wroxham Broad has needle
roller bearings elsewhere. Back
in part 8 (M.E.4725, September
8) of this interminable series
| referred to the use of a
linkage to replace a straight
slide, particularly as used by
Heywood. Were | ever to make
a locomotive with this gear |
would be severely tempted to
use this. It would have all the
benefits of Baker (no curved
slides, just pin joints) and few
of the drawbacks

The drawings of Sian show
the return crank ao following
the main crank ab by 90
degrees, and the angle between
the arms of the bell crank also
at 90 degrees. | think some
small improvement could
be achieved by following the
backset methodology outlined
in the article on Walschaerts
(part 12, M.E.4729, November
3). In practice rod or is very
long compared with ao, so |
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would expect the improvement
@ —~ % tobesmall. The gearis
founded on sound principles
and it is easy to make a sound

job of construction. As can be
B seen from fig 84, results are

Twinnings valve gear

Katie (default)

jolly good fun.

Katie and Sian are running
on the Kirklees Light
Railway in Yorkshire (www.
kirkleeslightrailway.com) and
Wroxham Broad is running on

// the Bure Valley Railway (www.
bvrw.co.uk), to whom thanks

or

4.500 /
ro = 26.071 /
st

ab = 4.000

ag @ L.oa. excellent. Despite the heading

bd = 41.000 . .

dc = 3.750 above the data, the dimensions
o= = 3,900 are for Sian.

se = 10.250 Y t . th .

sy = 9.344 etagain therelis a . .

he = 22.500 computer model. Running it

rh = 10.625 . . .

pa = 4.500 gives you a moving picture, all

retAng = 90.000 following |
rp = 6.364

lap = ©.312
rort = 0.438
aJjlert = 6.125

\

aJjHoriz = 21.500
yValve = 5.312
agqlUert = 4.500

agHoriz = 26.000 /

yUalve = 5.312

save results? __———-—”’F”ﬂ‘-’ﬁ”/,"ﬂf
enter ¥ else any key —

for the photographs.

The next, and possibly final
(‘hoorah’ do I hear?) episode
will describe the Ouest gear.

+ue forward {(acw?
99 to gqguit

slide front lead front port front cut back lead back rort back cut die disp ®To be continued
H:J ©.041 ©.041 6.0 ©.041 ©.041 5.7 :
15 ©.041 ©.074 26.0 ©.041 0.074 23.9

(10 ©.041 ©.161 §3.3 ©.041 ©.158 48.4

15 ©.041 ©.286 71.6 ©.041 0.274 65.8

20 ©.041 ©.438 81.6 ©.041 ©.413 77.0 REFERENCES

Ref 25 en.wikipedia.org/wiki/
Ernest_ W._Twining

Twining valve gear outline and performance.

NEXT ISSUE

Driving Truck
Clifford Almond presents a 7% inch gauge
driving truck.

Valve Gear

Duncan Webster concludes his study of
valve gears with a look at another obscure
gear - the Ouest gear.

Fire Queen

Luker begins the construction of a tender
for his five-inch gauge Welsh slate quarry
locomotive Fire Queen.

LNER B1

Doug Hewson describes a steam brake
valve for his five-inch gauge LNER B1
locomotive.

HERCULES

Chris Walter creates a cylinder block for his e

twin compound marine engine from a block Pre-OrdeI‘ your Copy tOdaY! E 5EE

of cast iron. . . . . e,
Visit www.classmmagazmes.co.uk |
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A twin cylinder

compound condensing marine

steam engine. :..

Chris Walter
builds an
engine
described in Model
Engineer 100 years ago.

Continued from p.701
M.E.4730 November 17

Milling the block of four blanks as a unft.

748

Trial fitting on be>d plate.

Main bearing standards
The four main bearings are
split bronze shells carried in
steel standards which are
themselves held in position on
the bed plate by M5 studs, nuts
and /g inch steel dowels.

The bronze bearing halves
are flanged to slide onto the
standards and are retained by
a steel cap bar. Shim washers
can be used on the cap bar
studs to provide adjustment
to the bearing shells when
necessary. The cap bars are
drilled and tapped in the centre
for a standard 3/16 x 40 inch
pipe union for the oil feed and
the underside of this hole is
counterbored for an O-ring
seal.

The four standards are
made from % inch steel stock
and were initially machined
to their overall dimensions.
After marking out they were
chain drilled, prior to finishing
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MAIN BEARING BRASSES

FOUR OFF
PHOSPHOR B,
NOTE: SEFE B/ INING SEQUENCE

Bearing brasses.

Facing the front of the bearing.
i flat stock. Initially it proved to
be difficult to find anyone who
could supply this material.
Everybody | tried just stocked
rounds. Eventually | found a firm
in the midlands from whom |
purchased 18 inches of 1 x %
inch bronze bar ... and after |
had recovered from the price |
could get on with the job!

After milling the two halves
of each pair down to size
they were separated into the
8 sections and then sweated
together with soft solder. | had
pre-tinned each block and the
only tricky bit was ensuring that

! they had the minimum of solder

Trying the fit in both the jig and the bearing standards. in the joint and the two halves
were still in orientation. Every
time | squeezed the hot halves
together, they had a tendency
to move, a bit like bars of soap
in the bath!

Each soldered pair were then
finish machined to size before

Main bearing brasses

As the bearings were to be split
bronze shells, held as a sliding
fit in the steel bearing standards
(photo 19), it made sense to
start with bronze square or

machining in one block on the
milling machine (photo 17).
After drilling for the bed plate
studs and dowel pins the tops
could be drilled and tapped M4
for the cap studs (photo 18).

www.model-engineer.co.uk
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the slot for the standards
was milled on all four sides
(photo 20).

I made up a simple steel jig
to fit in the four jaw chuck so
that all the bearings could be
held and bored at the same
settings (photo 21). Once | was
happy with the fit of both in the
standards and the jig, all four
bearings were bored to % inch
diameter (photo 22).

With this done, each side of
the shells was faced off to leave
a running flange (photo 23).

In each bearing the top
shells were drilled 3/32 inch and
a short length of copper pipe
inserted. This was to connect
to the oil pipe union in the steel
bearing cap. As previously
mentioned, each bearing cap
oil hole was counter bored /22
inch deep to accommodate a
silicon O-ring to provide a seal
between pipe and cap union.
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Finished oil keep.

Ll W "
One end of each of the webs was drilled tapping size for the counterweight screws
and the oil passage drilled down the centre.

Trial fit of web and weight

To further assist lubrication
the bottom shell of each pair
had a /16 inch wide by /16
inch deep groove milled across
the majority of the bearing
surface to provide an oil sump
(photo 24).

Crankshaft

Before starting on the
crankshaft, it was necessary to
consider its lubrication.

750

e ¥

Fixing the crankpins in the webs with high strength retainer. A
% inch steel blank is used as a spacer between the webs.

In previous engines the
humble oil cup had sufficed for
main bearing lubrication but
for an engine of this size | was
determined to do a little better.

After some thought | decided
on a semi-pressurised feed to
each of the four main bearings
via adjustable sight feeds.

Oil from the lubricator would

The two crankpins and their webs ready cross drilled with the
/16 inch pin.

enter the top of the bearing via
the pipe union O-ring seal and a
short /32 inch copper pipe held
in the top half of the bearing
brasses. In the bottom brass
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Reaming the two drive pin holes.

of each pair a shallow oil keep
would ensure an oil film was
maintained over the bearing
surfaces.

At each main bearing the
crankshaft journal is pierced by
an oil hole so that lubricant can
enter the crankshaft central oil

www.model-engineer.co.uk

way from the bearing. Once oil
has collected inside the shaft,
centrifugal force should cause
it to pass through the passages
in the webs and so to the
connecting rod bearings.

The main shaft was made
from % inch diameter silver

steel with a 6mm hole drilled
throughout its length to form
the main oil way. Each end was
drilled and tapped M8 to take

a threaded plug, the outer ends
having machined centres.

Webs were made from % x %
inch steel flat and after being
drilled and reamed for the
shaft and crankpins (photo 25),
were drilled lengthways for
the oil passages and the fixing
holes for the counterweights
(photo 26). In addition, they
were pre drilled 1/16 inch
across the joints ready for
pinning after assembly.

Once the curved web ends
and the counterweights were
finish machined on a rotary
table in the mill, they could
be assembled onto the shaft
(photos 27 and 28).

Spacers were made up to
ensure that everything ended
up in the correct place. | must
admit to having been caught
out before when high strength
adhesive has cured rather too
quickly!

When the adhesive had
cured the pre drilled cross pin
holes could be further drilled
through and the pins inserted
right through the shaft with
more high strength retainer
(photo 30), the ends of the
pins being filed flush with the
webs. Although the cross pins
go through the oilways, | had
calculated that there should be
sufficient clearance around the
pins to allow the oil to flow and
testing on the finished shaft
proved that this was correct.

| found that the easiest
way to remove the unwanted
sections of shaft between the
crank webs was to secure the
whole shaft in the lathe tool
post and use a slitting saw on a
mandrel between centres. After

HERCULES |

this the sawn ends could be

finished with a cutter in the mill.
All that remained was to

insert blanking plugs into

the open ends of the central

oilway where this had been

compromised (photo 31).

Crankshaft drive flange
The crankshaft is furnished,

at the low-pressure end of

the engine, with a steel drive
flange (photo 32) which can
connect to either a flywheel or
a propeller shaft thrust bearing
if so desired. My choice was
for the flywheel, at least for the
time being.

Whatever the choice, the
connection is made using six
M5 cap head set screws and
two % inch diameter steel dowel
pins to assist with location and
power transmission.

The flange has to be
removable in order to service
the low-pressure eccentrics
which can only be removed via
the end of the crankshaft. The
shaft hole was reamed % inch
diameter for the crankshaft and
for the initial part of the build
was secured to the crankshaft
by two cross drilled and tapped
M4 grub screws.

In an ideal situation the
flange would be keyed to the
shaft, but as the crankshaft has
an oilway along its length there
is insufficient wall thickness to
accommodate this so another
solution had to be found.

Though not ideal, the only
way | could think of was by
using a ‘hollow saddle key’,
assisted by up-rating the two
grub screws to M5, one of
which would bear on the back
of the saddle key. This has
so far proved to be more than
adequate.

The flange, from steel stock,
is a simple turning job, first
turning the outside and then
forming the flange (photo 33).
Once the shaft hole had been
bored the flange was drilled
and tapped for the M5 holes
and then reamed for the two
drive pins using the PCD
function of the digital readout
(photo 34).

The two drive pins are short
lengths of % inch silver steel
and were held in the flange by
high strength retainer.
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Once the main build of
the engine was complete,
| returned to the flange to
update its fixing. This would
necessitate the cutting of a
3/16 inch wide slot inside the
% inch bore for the saddle
key. This presented me with
a slight problem as | do not
possess any broaching tools
and really did not want to
purchase something that
would probably never be used
again. The other alternatives,
of using either the lathe top
slide or the mill quill as a
shaping machine, did not
appeal as the forces generated
by even such a small tool bit
can be considerable.

In the end | bored out the
centre of the flange to % inch
and then made a steel bush up
to this size. Once done, the 3/16
inch wide slot for the key was
milled lengthways right through
the bush and it was inserted in

' ; : y S the flange using high strength
The blank turned down to the finished overall size. adhesive.
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Finished flywheel. Note the rebate in the boss to provide clearance for the head of
the saddle key.
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Making the key proved to be
an interesting exercise. | turned
up a steel tube % inch diameter
with a bore of % inch, twice as
long as the intended key so that
there would be plenty to grip in
the mill vice etc.

Still in the lathe, the tube was
taper turned to the angle of the
key (1 in 100) and then moved
to the mill. A size allowance
must be made as the angled
outer surface will need to be
filed flat.

Using a slitting saw, two
cuts were made along the
length of the tube, the width of
the key (3/16 inch) apart and
equidistant from the centre
line, after which the key can be
sawn from the tube (photo 35).

When filing the key to
finished size the axiom must be
little and often, frequently trying
the fit of key, shaft and flange,
as it is only too easy to remove
too much material, making
the key useless. Ask me how |
know (photos 36 and 37)!

I had never used a saddle
key before this but have been
agreeably surprised how secure
itis.

Flywheel
After thinking about flywheels,
| decided that although it was

HERCULES |

a marine engine model, the
engine was not, at least in

the foreseeable future, going
to be fitted into a vessel.

This being the case | made a
flywheel (photo 38) to fit to the
crankshaft drive flange and
which could be easily removed
when not required, leaving

the engine still completely
operable.

As far as material is
concerned there was no issue
as | already had a steel blank of
suitable size, whereas | didn’t
have a cast iron one. End of
story!

The rough blank luckily just
fitted in my four jaw chuck
and was initially cleaned up
(photo 39), after which, by
machining alternate sides, it
was reduced to finished overall
size. It was then drilled, bored
and reamed % inch and the
boss formed on one side.

| then mounted it on a %2 inch
mandrel and, with tail stock
support, finished the rim and
inside flange.

It was now reversed and held
by the inside flange to machine
the remaining boss and flange.

Once removed in situ with the
chuck, it was held on the rotary
table where, once centred, it
was drilled for the flange fixing
holes, drive pins and then the
eight lightening holes, by using
the PCD function of the digital
readout (photos 41 and 42).

®To be continued.
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A Method of Manufacturing

Clupet Style....

References are listed in part 1 (M.E.4728, October 20).
Martin
Gearing
discovers
how to make these rings
himself.

Continued from p.688
M.E.4730 November 17

Unwanted gap in a Clupet ring.

permitting the one end being
broken when it was grabbed by
the tool.
Action 1

Looking back | don't know
why | tried this but | tried

set of Clupet rings was
A made up and then put

in the muffle for 30
minutes, before it was turned
off and allowed to cool, after
which the tube was dismantled
and the rings turned right side
out.

Whilst the rings ‘flipped’
back alright it seemed there
were still issues/problems that
needed resolving.

Problem 4

I'd noticed that the rings
after being heat treated and
turned right side out’ had a
very slight visible gap between
the two separate sections of
the ring either side of the ‘dog
leg connecting bar’ (photo 10).
This showed up when turning
the final diameter, by the
lack of even pressure after
the mandrel was tightened,

I Ty 4.0l
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Piston Rings of the

Note: imperial dimensions follow metric dimensions and are in brackets.

clamping the ring blanks
after ‘widthing’ between two
paper washers (photo 11). |
thought that the ‘give’ in the
paper would accommodate
the variation of thickness. The
problem was not resolved by
doing this and after destroying
three rings, | woke up to the
fact that even if it had it worked
it would have resulted in rings
of varying width.
Action 2

Because the slitting saw |
was using was larger than the
one seen in the video | modified
the arbour on which it was
mounted to ensure that there
was no chance of the blade
being ‘deflected’ whilst cutting.
There didn’t appear to be any
improvement but | continued
to use the adapted arbour as it
seemed more substantial and
anything that makes a slitting
saw less likely to shatter is

r_,l‘ -li "_J \7%“" 4
T

An attempt to avoid the gap using paper washers.
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A set of rings after the second
annealing.

good news in my book (have to
confess I'm not a lover of the
things!).
Action 3

In desperation | put the rings
‘right side out’ back onto the
heat-treating tube, placing the
solid ‘dog legs’ evenly around
the ring pack to locate opposite
the middle of the centre cut
section, rotating around the tube
at 90 degree intervals, against
the adjacent rings. | then fitted
the end caps a little more than
finger tight and annealed them
again (photo 12). This cured the
problem.
Problem 5

Although being able to
control the temperature by
the use of a muffle furnace
meant there was no apparent
problem with oxide increasing
the blank diameter to the point
I didn’t apply the chalk based
covering, | found the extra 0.05
allowance was still required.
| assume the increase was
because of the distortion in
the form of a slight twisting
occurring in the rectangular
section when it closed up on
the width to fill the gap made
by the slitting saw in the
annealing process.
Action 1

Continue to include an
additional 0.05 (0.002 inch)
on the blank outside diameter
for the ‘widthing cup’ and
‘closure ring’ bore diameters.
It seemed best to refer to it
as an ‘annealing allowance’.
When this was done, no further
problems were encountered.

This resulted in a work plan
based on my rings intended for
use in a diameter 38.1 (1.500
inch) bore steam cylinder, a
copy of which follows.

Work plan

Required design dimensions
Finished Bore (D) 38.1
Finished Width 4.78
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CLUPET RINGS

Lines scribed 6 apart
along Iengt% |

Set Zero To Lower
Face of Slitting Saw

Finish\

Direction of rotation

Raise 3, Cut Through Wall,
Rotate From Line To Line

Z-Axis Coordinates For Slitting Clupet Ring ‘Cup’ Blank

Direction of rotation

Raise To 6, Cut Through Wall,
Rotate Until Separated

Slitting the rings.

Radial Thickness (t) 1.5875
Internal Diameter (ID) 34.93
Heat Treatment Tube 35.94

Tooling and Blank Dimensions
Machining Allowance (MA)
=0.2

(Note: Applied x1 to D and x2

to blank width)

Gap Cutting Allowance (GCA)
= Saw Width / nt

Blank Outside Diameter
=(D+MA + GCA)

Blank Width

= (Finished Width + Saw

Thickness + [MA x 2])
Internal Diameter (ID)
=D - (tx2)

Widthing Cup Depth

= Finished Width - 0.5
Annealing Allowance (AA)
=0.05

Widthing Cup and Closure

Ring Bore
= Blank Outside diameter +

AA

Tooling and Blank Dimensions
for 38.1 diameter ring
Machining Allowance (MA)
=0.2
Gap Cutting Allowance
(GCA)
=04/m
=0.13
Blank Outside Diameter
=(38.1+0.2+0.13)
=38.43
Blank Width
=(4.8+0.4+0.4)
=56
Internal Diameter (ID)
=38.1-(1.59x2)
=34.93
Widthing Cup Depth
=48-0.5
=43

Annealing Allowance (AA)

=0.05

Widthing Cup and Closure
Ring Bore

=38.43 +0.05

=38.48
NOTE
* Only metric dimensions are
shown in this example.
* Both the saw used for the 45
degree end cut to ring section
and the slitting saw to be 0.4
(0.016 inch) thick.

Lathe

1 Bore the cast iron blank
to the designed FINISHED
internal diameter 34.93
required by the length
sufficient to make between
four and six times the
designed width plus parting
tool width for each ring.

2 Turn the outside blank to
diameter 38.43.

3 Mark two vertical lines on the

outside of the cylinder 6mm
apart to give the position for
the ends of the slitting saw
cut to be made.

Self-centring chuck mounted

on rotary table

Work rotation is against spindle

rotation — mill with a 0.4 (0.016

inch) thick slitting saw on a

vertical arbour with supporting

‘cheeks’.

4 Secure the blank vertically in
the chuck.

5 (Op One) With the slitting
saw held on a suitable
arbour raise the blank until
the top edge just contacts
the lower face of the slitting
saw (fig 8). Zero Z axis.

6 (Op Two) Move the blank
clear and raise %2 BW =3
(fig 9).

(BW = Designed Width +

Manufacturing Allowance +

Slitting Saw Width)

0.4 slitting saw
E—]
© 4 9 ‘
T c‘S T } ‘__E&l/Op. one - set Z-axis =0
B — S— T
¥ A ¥ R I — S — jfff\Op.two—setZ=3
© ! | %BW + MA + saw width
~ ! ; ! (24+02+0.4=3)
Cut through /4__,« ‘ Op. three-setZ =6
- Previous position + %2 BW
Direction of rotation + MA + saw width
(3+24+02+0.4=6)
Clupet Ring ‘Cup’ Blank
Z-Axis Coordinates For Slitting Saw
Slitting saw coordinates.
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A set of rings, separated.

7 Position the blank to allow
the edge of the saw-cut to
JUST touch the right hand
of the two marked lines
(photo 13) before rotating
the blank slowly clockwise
(against saw rotation) until

756

the leading edge of the
saw-cut JUST reaches the
second line.
8 Withdraw the slitting saw.
9 Using a ‘jewellers’/’razor’
saw or an adapted ‘junior’
hacksaw (thinned to 0.4

Initial diagonal saw cuts.

thickness by removing the

‘wavy set’ from either side of
the blade), remove the radius

formed at each end of the
slitting saw cut, ‘squaring’
both ends of the centre slot
(photo 14).

10 (Op Three) Raise the blank

11

to the full W = 6 value on
the Z axis.

Re-zero the Z axis,

before rotating the blank
completely, cutting off a
complete ring width from
the remaining blank using
the slitting saw.

12 Repeat for the remaining
rings required (photo 15).

Bench vice

13 Insert a 0.4 shim (packing
case steel strapping is
ideal) opposite the ‘dog leg’
to allow the ring to be held
without damage between
the smooth soft jaws of a
vice (photo 16).

Using a protractor mark a 45

degree line from the end of

the centre cut to the outer

edge towards the plain section

(photo 17).
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Completing the diagonal cuts.

14 Hold the ring in a smooth
soft jawed vice, so the
solid ‘dog leg’ is uppermost
with the shim in the gap
opposite. Using a 0.4 thick
saw, carefully cut from
the outside down into the
end of the central slot
(photo 18).

15 If you haven't already done
so now would be a good
time to make the Machining
Mandrel End Washer,
because the 2mm step
turned to match the inside
diameter is ideal to use as
a support to complete the
sawing of the 45 degree
end cut. Then bend up a
short length of strapping to
protect the opposite side of
the ring whilst sawing. Fit
the ring onto the mandrel
and slip on the protective
piece of bent strapping.
Hold the mandrel washer
firmly in a vice, before
carefully completing the 45
degree cut guided by the
initial cut (photo 19).

Because of the saw blade
having no set, | found that by
very lightly holding the saw

and allowing just the weight of

the frame to dictate the rate

of progress it cut freely at a

controllable rate. Repeat on the

opposite side. Life will be made

a lot easier when carrying out

the next operation if you take

this opportunity to break the
sharp edge on the corners. This
is quickly done with the back of

a craft knife.

16 Now for the most
fascinating part of the
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whole process! Turning the
ring blanks ‘INSIDE OUT".
You can either tuck one
end inside or ease an end
over the outside, as both
achieve the same result.
In my case it seemed
to depend on how I'm
feeling at the time as to
which way seems easier
but both methods work!
The process proceeds by
first easing one end over
the outside, followed by
gradually easing the rest
of that section on over the
remaining ring and finally
flipping the tail out from
the inside to the outside
ready for cleaning up the
sawn area of the ‘dog leg’
and ends with a fine flat
file, removing the minimum
amount of material whilst
maintaining the 45 degree
angle (photo 20). Again,
further operations will be
made easier if the sharp
edges now exposed are
broken using the same
method as before.
Photograph 21 shows
the rags left by the sawing
and photo 22 shows the
ring section end after their
respective rags have been
removed. Repeat for the other
side of the dog leg and all the
remaining rings in the set.

Heat treatment

17 Slip all the rings in the set
over a tubular mandrel
1.029 times larger than the
designed inside diameter =
35.94 (photo 23).

Ring ‘flipped’ inside out.

Rings, still flipped’, on mandrel. 7

18 Heat mandrel and rings
to blood red heat to
between 600 - 615 degrees
Centigrade (DO NOT
EXCEED 650) and hold for
45 minutes before letting
cool naturally.

19 Remove all the rings from
the mandrel and turn the

Clupet Ring Heat Treating
Mandrel For 2nd Heat

Heat treating mandrel.

CLUPET RINGS |

Rings after second heat treatment.

20

21

rings ‘right side out’ to the
previous orientation, which
is where you will appreciate
having taken the time to
remove the sharp edges.
Replace on the mandrel
with the ‘dog leg’
crossovers 180 degrees
on from the adjoining ring.
Continue in this manner
until all rings are on the
tube. Fit the end caps and
secure with a through bolt
tightened just a little over
‘finger tight’ (fig 10).

Heat mandrel assembly

to blood red heat again to
between 600 - 615 degrees
Centigrade (DO NOT
EXCEED 650) and hold for
30 minutes before letting
cool naturally, then wire
brush to remove any trace
of oxide (photo 24).
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The completed rings.

758

Lathe

22 Remove rings from mandrel
(photo 25).

23 Bore ‘widthing cup’ fixture
to @ 38.48 to a depth of 4.3.

Mill

24 Mill three removal slots 6
x 2.5 deep with a diameter
6 end mill for the brass
‘extractor lever’ in the back
face.

Lathe

25 Measure the ring width
across the ‘dog leg’ and
calculate the amount
requiring to be removed.

Fit into the ‘widthing cup’
fixture. Face each side in
turn, taking off half excess
material to bring to the 4.78
width required, keeping the
split in the centre of the
finished ring (photo 26).

26 Fitin the ‘closure ring’ bored
to diameter 38.48 (photo
27). (Note — The closure
ring shown is marked for a
different size ring).

Closure cup mounted on machining mandrel.

27 Mount the ‘machining
mandrel’ in the lathe and
check the register diameter
runs true.

28 Assemble the blank/
closure assembly onto
the ‘machining mandrel’
and fit the holding plate,
ensuring the holding plate
register locates on the
inside diameter of the ring
blank before tightening the
securing bolt (photo 28).

29 Carefully remove the
closure ring using a small
three leg puller (photo 29).

30 Machine the outside
diameter 38.1.

31 Remove from the
machining mandrel.

32 Repeat for the remaining
rings.

Following this - FINALLY the
results were comparable to the
commercial Clupet Style ring
(photo 30)!

®To be continued.
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Jonathan
Buck
equips

a 5inch gauge A4
locomotive with
prototypical couplings.

Continued from p.692
M.E.4730 November 17

hen the parts arrived
(photos 4 and 5),
| found myself

somewhat intimidated. The
level of detail was as good as
I could have hoped for and the
fear of ruining some rather
expensive parts led to me
procrastinating for quite some
weeks over exactly how to best
minimise the risk. My fear was
in part driven by the fact that
bringing the holes out to size
was a one-shot operation; the

Drilling out coupler pivot pin hole with a 3.5mm extra-long end mill.
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Buckeye Coupling
for 5 Inch Gaug

PART 3

Parts as received with convenient universal scale objects.

first | would learn about how
this material machined was
when | was putting the sizing
cutter through the first hole.

| chose to start with the
pivot pin hole in the hook, on
the grounds that it was the
shortest hole, in the most rigid
and easily held component.
| could probably also have
bushed it if the first attempt
went wrong. | had nothing to
worry about, the new, sharp
cutter whispered through the
machining allowance, leaving
some fine needles of swarf and
a neat hole.

With the worries over the
material and cutters behind

me, | addressed the set-up for
the remaining parts. | seem
to have neglected to take any
photos of the knuckle set-up,
but all | did was make some
packing from brass scraps

to fit in the eye of the hook,
allowing it to be clamped in
the vice against the small flat
surface on the other side of
the pivot hole. The entry face
was placed coincident with the
top face of the vice jaws.

For both the hook and the
main coupler body | made up
packing for the opposite end of
the vice jaws (this can be seen
in figs 6 and 7 - the main body
required two spacer set-ups >
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for the different operations).
The main coupler body also
required packing between the
jaws at the trailing end when
being set up for the knuckle pin
hole to be drilled out, as shown
in fig 8.

| will admit to a slightly

cavalier approach to alignment.

Once any flash or local out-of-
roundness had been cleaned
up with a needle file, | set the
parts up as true as | could (the
coupler body was the worst
for this) and placed a No.

31 drill the wrong way round
in the Jacobs chuck on the
milling machine. | had already
established that this gave a
reasonably close but snag
free fit in the holes as-printed.
Much twiddling of dials would
then ensue while | tried to find
the perfect position where the
drill shank would fit without
touching. | found that trying
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Lining up to drill knuckle pin holes in coupler body using the shank of the nearest sized drill.

to get a perfect fit through
both of the knuckle pin holes
could lead me astray and if the
set-up to achieve this didn’t
have the component set true
in the vice, it probably wasn't
right, so settled on having
the component set true and
the drill shank entering the
hole cleanly while passing the
rigorous ‘looks about right’ test.
Having established my
alignment, | swapped out the
drill for a 3.5mm end mill and
drilled the hole out without
moving the table. The purist
will probably object to me using
end mills in a Jacobs chuck
and indeed | would have been
much happier with an ER collet
chuck (which I didn’t have
at the time) but a Clarkson
Autolock chuck (which we
did) will not take drills and
since the operation was purely
drilling | decided the Jacobs

chuck would be adequate.
Subsequent measurement has
shown that the runout on this
particular example of a cheap
Jacobs chuck is remarkably
good; you may not be so
fortunate.

With the major holes drilled
out, | turned my attention to
the small components. The
knuckle pin and pivot pin are
simple headed pins, turned with
the help of a revolving centre,
faced back to remove the over-
scale centre hole and cross
drilled at the ends for split pins
using Tmm carbide PCB drills
(an agonisingly slow process
using the quill fine feed,
because by the time it came to
the cross drilling, | really didn’t
want to break a drill in the
tough stainless and scrap the
component).

The lock, which had been
cast in phosphor bronze, didn’t

fit at all as received. It was
clearly the correct width, but
the ‘beak’ at the top of the lock
was too long to fit through the
lower entry pocket. Having
frantically double checked

my models and the original
drawings, | was reassured that
nothing was wrong, except for
the small matter of the parts
not fitting together.

I'm not sure whether some
minor vagaries of the parts
prevented the lock from
rocking into position, as
might have been possible
with a slightly smaller lock;
whether the drawings had later
been amended or whether a
modification had unofficially
been made in production
that the drawing office never
captured. Checking against the
drawing for the coupling fitted
to the ‘60s Metro Cammell
Pullmans it was clear that the
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Machining the support pin head.

beak was slightly shorter in
the later design, so | shortened
and rounded off the beak with
some small files until the lock
could be manoeuvred into
position. It was also necessary
to clean up the slot ever so
slightly to remove a couple of
small balls of flash.

The most complicated
part to make was the coupler
support pin. This sits in the eye
of the coupling hook and holds
the coupling up in the raised
position for use. The end of
the pin folds over to prevent it
from backing out in use. This

Coupler support pin and unlocking lever.
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is achieved with a tab-and-slot
hinge, pinned with a piece of
nickel silver wire bonded in
place with Loctite. | ended up
using a carbide slitting saw on
a homemade mandrel for the
slot, after finding that a 1.5mm
long series slot drill is a rather
delicate beast.

The ‘rolling pin’ profile of the
other end (which is different
from that used on later
couplers) required a couple
of form tools, which | ground
from high speed steel. | have
generally shied away from this
kind of tool grinding in the past,

but the round-nose tool for

the concave radius was very
straightforward, making sure
not to grind away too much at a
time and using a drill shank of
the correct size as a template
to check to, before finishing
with a stone.

The tool for the ball end
was trickier, having a smaller
internal radius than | could
achieve on the well-used
wheels of the bench grinder.
Instead, | drilled a hole of the
correct size into the HSS blank
using a carbide drill, ground
away material to leave a
quarter of the hole remaining,
then finished with some
diamond files and a stone.
| left the drilled hole rather
shallow for fear of sticking a
broken drill in the blank, which
left quite a lot of work for the
files (the round nose tool took
about fifteen minutes from
start to finish, while the radius
tool shown in fig 9 took the
rest of the morning and two
cups of coffee).

As previously noted, both
these form tools cut the 431
stainless used for the pins
extremely well, leaving an
excellent finish despite having
less than ideal geometry, which
has rather changed my thinking

BUCKEYE COUPLING |

on when to use HSS and when
to use inserts.

The chain shown in fig
10 came from a forgotten
exhibition stand specialising in
model ships’ stores, who also
provided the Tmm split pins
used for retaining the various
pins. The final link in the chain
was made from nickel silver
wire, to pass through the
0.8mm hole in the eye of the
support pin.

4497 was scheduled to be
shown at the 2019 Midlands
Model Engineering Exhibition,
which at this point in the
manufacture of the first coupler
was approaching rather rapidly.
To make sure the coupler
was ready, | decided not to
spend time on the complicated
torsion spring, although | ended
up making two of the related
(tiny and fiddly) spring carrier
pins, since this component is
visible from the outside of the
coupler and the first went for
a short holiday under the lathe
bench without telling anyone
where it was going.

The coupler will lock and
unlock without the torsion
spring, but this leaves nothing
positively retaining the lock
except gravity and nothing
to kick the knuckle open on
unlocking. This does leave
the coupler with a tendency to
come unlocked when hanging
down out of use, which isn’t
strictly a problem but in my
opinion isn't its best look.

It was in fitting the coupler
to the engine that | finally
encountered 3D printed 316
being the mulish and unpleasant
metal | was expecting it to be;
the tail of the coupling hook had
been printed at slightly under
inch to allow it to be threaded
(not a prototypical mounting)
but the shape of the hook didn't
obviously lend itself to setting
up in the lathe, so | put it in the
vice and proceeded by hand
with a % inch x 32 die. This
could have been easier.

Anyway, the A4 made it to
the Midlands exhibition with a
cosmetically complete coupler
on the tender. | breathed a
sigh of relief and promptly did
nothing on couplers for a while.

®To be continued.
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LNER B1 Locomotive

PART 35 -MORE CAB FITTINGS

Doug
Hewson |
presents an *
authentic 5 inch gauge
version of Thompson's
B1 locomotive.

Continued from p.676,
M.E.4730, November 17
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inside of cab

Vacuum reservoir.

o continue! Before we
T get stuck in, can | just

say that when | have
been judging locomotives at
exhibitions | love looking in
people’s cabs. Some of them
are quite basic and do not
interest me that much. I can
appreciate that some are built
for ease of operation and |
am afraid that those do not
interest me too much but good
for them as they make the
exhibitions well worth the visit.
Some engines are absolutely
the bee’s knees to look at
until one gets a little closer
and some are quite exquisite
from both the outside and
the inside. Now these are the
engines which really interest

me the most. It only takes a
few weeks’ extra work to turn
a mediocre engine into a very
nice one.

There are various societies
who cater for the details like
the GWR, LMS, Southern, LNER
and BR. | recently bought some
exquisite drawings from the
GER Society and that enabled
me to finish my Y4 to a good
standard, merely by altering
the shape of things to match
the photographs which | had
obtained from the Transport
Treasury. It made such a vast
difference to the engine just for
the sake of a few hours making
alterations to the bits and
pieces on the engine.

| have detailed the B1 cab

fittings as near as possible to
the works drawings but there
are some limits where | have
drawn a line in the sand to
make the engine drivable. |
have used my design for quite
a lot of the items, particularly
the injector steam valves where
| have made them to open
quickly, but there is nothing
that hasn'’t been tried either
on my own Y4 or my BR 4MT,
which | am sure you are sick of
hearing about. The one thing
that | found the be a great
success are my double row
of superheater elements, the
atomisers, the rocking fire grate
and the PTFE valve seats which
we will come to very shortly, all
of which have been tried out on
my 4MT to see if they worked
and prior to that some have
been tried out on my Y4.

I have made a start on the
lower right had side of the
cab with the first job being the
vacuum reservoir (fig 123).
This can just be a piece of 1%
inch tube 1% inches long. Now,
if you are fitting vacuum brakes
to your engine then it will need
to be silver soldered to store
the vacuum, if you can store a
vacuum! It doesn't particularly
matter too much about the
size of the tube as long as it
is somewhere near to the size
so you could use a piece of
28mm domestic plumbing tube
if you know a plumber! The
top needs to be dished slightly
so that the dome is on top.
There are a couple of straps
to hold it in position and they
are anchored to the right-hand
cab side with a couple of pads
soft soldered to the inside of
the cab. From the top is a 3/32
inch pipe which runs across
the boiler backplate just under
the tea can shelf across to the
vacuum release valve under
the brake ejector and there it
should stay. It needs to be 1
1/16 inch forward of the step
(photo 236).
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Vacuum reservoir (photo by John Thompson).

Drain cock lever.

Cylinder Drain Cock Lever

Fig 124 :
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Steam heating ‘pepperpot’.
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Photograph 237 shows the
drain cock lever (fig 124) and
this can be just a piece of
18swg plate and a length of
16swg steel bar. The trunnion
that it pivots on is just a piece
of 1 inch wide 18swg plate
with the top shaped in a curve
using the pivot point as the
centre and a notch at either
side used as a stop. These two
just need bending over and the
base just needs bending in the
other direction with a couple of
10BA bolt holes to fix it, either
with bolts from the underside
or a couple of T0BA studs. The
handle needs to be a bit stiffer,
like 16swg plate, and needs
filing to the shape shown.

The lever needs fixing 1 5/32

LNER B1 |

inches inboard of the cab side
and be fixed to the back of the
step in the footplate and a little
bit forward of the step in the
footplate — say 3/64 inch.

The actual drain cock rod
needs the threading its way
through under the cab, through
the two rear platform brackets
either side of the rear sand box
and through the motion bracket
and along under the right-hand
side platform until it meets the
cross shaft to the left-hand side
of the engine. If you have got
that lot, then top marks to you!

The next fitting to make is
the carriage warming valve
which can be all dummy, that
is unless you really want steam
heating on your engine! If you
do then you will need some
coaches with steam heating
so that when you pull into a
station you can make sure that
there is a leaky pipe between
the coaches to add a bit of
atmosphere to the scene! | do
know someone who has done
that, and it does look the part!

I think | have given you enough
information to make the parts
as dummies and | have split

it down into its separate parts
so that you can actually make
it (fig 125). The only thing is,

be careful with drilling the
pepper pot as | may have got
the drill size wrong so it might
be a question of suck it and
see. | drilled my pepper pot on
the Class 4 by making a very
short drill with the end shaped
like a dart, or make one from a
broken drill.  am sure you must
have one the correct size! >
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Substituting a scale nut for the gauge.

Also, on my 4MT | made
some very thin brass flanges
to go on all of my pressure
gauges so that they appeared
to be one third the depth
of what they really were.
Photograph 238 shows these
and | have also shown one of
the more to scale nuts on the
bottom left-hand gauge. | also
made some proper union nuts
for them as | thought that the
ones supplied were far too
large. Photograph 239 shows
the two nuts, one being the
nut supplied and the one on
the gauge is one of mine for
comparison. | was just rather
sorry that | didn’t think to make
some new faces for the gauges
on the computer instead of
hand painting them. | had to
squeeze the word ‘CARRIAGE’
into a space of 5/16 inch!

The two gauges on my own
footplate are on the left-hand
side of the cab but are shown
with the flanges and union nuts
on (photo 240). There is also
a pepper pot (shown on photo
236) which was drilled with the
dart shaped drill with about
inch protruding from the chuck.

To finish the job off you need to
paint the backs of the gauges
matt black and then they will be
far less noticeable.

The pipe from the manifold
down to the carriage warming
valve is lagged and to do
this | have recommended
cotton ‘bias binding’ from
a haberdashers. This is of
course far too wide but if it
has scale overlaps you can
easily disguise that. The pipes
are lagged from the manifold
down to the valve and then
down to disappear under
the footplate. The carriage
warming valve needs to be 2
1/32 inches from the boiler
centre line and 2 21/32 inches
above the footplate. The
gauge needs to be 21/32 inch
above the boiler centre line
and 1 13/16 inches to the right
of the centre line.

®To be continued.

NEXT TIME

Even more on the cab fittings.
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DIY Model Engineering
Cylinder Alloys

y Y
!

Luker
presents a

new cylinder
casting alloy.

Some context

When it comes to model live
steam cylinders we are all
familiar with gunmetal and
cast iron. These two alloys not
only proved themselves in the
hobby but also in large scale
with the largest of locomotives
successfully running with
superheated steam using cast
iron cylinders. So why mess
with a proven formula? Well,
not all cylinders are suitable
for cast iron, especially if the
locomotive will stand for long
periods. My current project has
cylinders that are slanted at an
angle so any condensate will
accumulate on the piston and |
suspect oil squirted into the top
tallow cock will only displace
the problem. Gunmetal is of
course the logical alternative
but due to rather unfavourable
local conditions the availability
(and cost) of granulated tin
has become prohibitive. | just
can't bring myself to use lead
free solder as a source of tin;
regardless of the quantities,
it's just wrong! As the saying
goes ‘necessity is the mother
of innovation’ so | set about
looking for viable material

Cast iron

Bearing
bronze

Stainless

Cast iron cylinder.
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Eccentrics and straps in the same mould.

alternatives for cylinder
castings. Before | get to what
| ended up making those
rather interesting cylinders
out of, I'll go through some
of the alloys I've used and, in
so doing, develop a basis for
comparison.

Cast iron for steam
cylinders

From the onset of my initiation
into model engineering

I've preferred cast iron for
cylinders; it’s relatively easy

to cast and, provided your

mix is correct and you don't

let the pot cook, it's easy

to machine. The wear and
friction characteristics are also
incredibly good; in fact, it's
better than the bearing bronzes
on steel. It's one of the few
materials that won't cold weld
(commonly called galling) if
used for both contact surfaces
in a bearing application. In
fact, I've even cast eccentrics
and eccentric straps in the
same mould and they have
performed incredibly well so far
(photo 1). Incidentally, | read
recently that eccentrics and

straps made in this fashion
for large scale locomotives
were called ‘install and forget
bearings’, provided they were
properly oiled.

All of the cast iron cylinders
I've made have been fitted with
cast iron pistons and rings, and
the only place where | use a
bearing bronze is on the piston
side end cap and valve rod
bearings (fig 1 and photo 2). |
find this a little more forgiving
on the stainless-steel rods.
| personally haven't had any
issues with corrosion but after
each run | do squirt some oil
into the valve chest and rock the
locomotive until the condensate
from the drain cocks is replaced

Cast iron cylinders with bearing bronze
covers.
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Completed gunmetal cylinders fitted to frame including gunmetal eccentric straps.

766

casting.

by the oil. This, sadly, would not
work if there is no drain cock at
the top end of the cylinder, only
a tallow cup that screws into
the cylinder cap.

One thing | do make a point
of doing with cast iron rings is
wiping a little copper slip into
the piston ring groove before
fitting the rings. | have found
this helps to prevent the rings
corroding in the grooves due to
trapped condensate.

The only negatives | can think
of with cast iron is that it takes
a little longer to heat up the
pot for casting and it is a more
difficult to machine if there
are any hard spots (which, of
course, there shouldn’t be). If
you've had a bad day on the
track and for some reason the
mechanical lubricator fails and
you forget to oil the cylinders
when packing up, then you
might get some corrosion and
the cylinders might seize. Then,

Gunmetal cylinders - note the thinning around the steam channels to improve

of course, if you have a man
cave instead of a workshop,
you may not like the dust that
you can get from cast iron
when machining, although if
cast properly the dust will be
minimal. | most certainly don't
have a man-cave because
there’s a pink vacuum cleaner
in the workshop!

Repairing cast iron cylinders
is rather difficult; any welding
repairs are invariably harder
than the base casting and
solder (both the high and low
temperature variety) doesn’t
bond easily (photo 3).

Gunmetal for steam
cylinders

Gunmetal is easy to mix and
melts at a low temperature so
a small gas fired furnace will
do for most small castings
(photo 4). Getting a sound
casting is another matter
entirely; any thick sections
need to be fed properly with
adequate risers and ingates
to prevent porosity and draw
defects. Gunmetal and brass
will also burn-on terribly if the
temperature is too high when
casting but this can normally
be managed by adding flour to
the facing sand or by dusting
the mould with graphite.

The other issue I've always
had with gunmetal is its
affinity to auto feed when
drilling, especially when using
a pedestal type drill or mill-drill
combo. You can of course
grind a zero rake to the drills;
easier said than done on a
1.6mm drill' Gunmetal also
tends to burr rather badly
when machining and from
personal experience its wear
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Table 1
Alloy Composition (%)
Fe | Cu C Si | AL | Sn | Pb | Zn
Cast Iron (Grade 17) 97 3
Standard bearing LG 835 7 7 125
6% ALBr 915 25| 6
Cylinder alloy compositions
Table 2
Alloy Castability | Pattern TIG/ Machinability
Contraction Soldering
Allowance (%)
Cast Iron (Grade 17) | Good 0 Poor/poor | Good
Standard bearing LG | Fair 13 Poor/good | Average
6% ALBr Verygood | 1.5 Good/good | Good
Cylinder alloy workability
Table 3
Alloy Tensile High temperature | Wear Galling
Strength steam corrosion | resistance | resistance
(MPa) resistance
Cast Iron (Grade 17) | 200-280 Good if lubricated | Very good | Exceptional
Standard bearing LG | 240 Good Average | Good
6% AlBr >250 Good Good Good

Tensile strength estimated for 6%AIBr by interpolating between similar alloys.
Corrosion resistance based on personal experience and reported similar alloys.
Wear resistance based on personal experience and reported similar alloys.
Galling resistance based on cold welding on the tool during machining with no

machining lubricant.

characteristics aren’t as good
as some of the other copper
bearing alloys (photos 5 and 6).

The ‘new’ alloy for
cylinders

A friend of mine who supplies
computer aided design tools
for the engineer is always
interested in my little backyard
adventures and on more than
one occasion has offered to
try out software solutions

to solve a real engineering
problem. He offered to put
some design criteria into a new
materials selection program
his company was marketing to
narrow down the search for a
viable cylinder alloy alternative.
The criteria included all the
usual requirements, like
castability, machinability,
corrosion resistance for high
temperature steam, low wear,
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low friction and no galling etc.
Unfortunately, one of the most
critical requirements isn't an
option in the selection criteria
which I think is an egregious
oversight by the programmers.
This of course was - all base
metals need to be found on
the side of the road or in scrap
piles. Interestingly enough

the program spat out a few
alloys | had never heard of like
austenitic cast iron and a few
rather expensive alloys like
the high nickel bronzes. It did
remind me of a group of alloys
very seldom mentioned in

live steam model engineering
circles, namely the alumina
bronzes. One of the very first
alloys | cast was actually

an 11% alumina bronze

but machining it was like
machining stainless; incredibly
tough and it did a good job

blunting my HSS tools. The
advantage of this alloy group
is that the two base metals
are very common as scrap.
Copper is found in nearly all
electrical appliances, as well
as plumbing, and aluminium is
just about everywhere. Having
an alloy group to focus on, |
set about formulating a more
forgiving AlBr for live steam
cylinders.

6%AIBr - the alloy
I don’t have access to all
the fancy pyro-metallurgical
software for calculating
alloy compositions and, to
be honest if | did | probably
wouldn't bother using it. On
the other hand, throwing a
handful of metals into the pot
and expecting a favourable
outcome is leaving success to
chance which, more often than
not, ends up in disaster. Luckily
for the backyard guy there are
hundreds of listed materials,
all including various properties
that give an indication of how
an alloy will perform. With a
basic understanding of what
the various alloying elements
do, alloys can be left out or
substituted depending on
the specific characteristics
required. Similar alloys in
a specific group can be
interpolated to get a rough
estimate of a new alloy’s
mechanical properties. This
is, of course, a rough guide
but much better than shooting
in the dark and, for the most
part, more than adequate for
the backyard foundryman’s
purposes.

The biggest hurdle with
the AlBr alloy range is
the machinability. Adding
Pb (which is a common
alloying element to improve
machinability) to the mix will
only result in hot tears when
casting and ultimately a weak
alloy. The lead, kept out of
solution by the aluminium,
stays liquid during the
solidification phase ending
up on the grain boundaries
which inherently results in
a ‘soft’ (waiting to happen)
crack. Silicone (Si) is a
viable alternative to improve
machinability without the
detrimental effects associated

ALLOYS |

with lead. Lucky for the
backyard foundry FeSi is a
common inoculant for cast
iron and this was used for
the current alloy with great
success.

When comparing alloys
of similar composition, the
corrosion resistance (including
a steam environment) was
found to be very favourable.
This will only be verified once
the locomotive has done a few
laps around our little track.

Casting 6%AIBr

The 3D printed pattern,
including the contraction
allowance (see table), used

for the new cylinders resulted
in the end castings spot on,

or at least as good as can be
expected for sand castings.
The risering and ingating is
slightly different with larger
risers required when compared
to both cast iron and gunmetal.
One very good casting
characteristic of AIBr, due to
the short cooling range, is that
it tends to solidify compactly
similarly to pure metals. This
short cooling range does
however require larger risers
and ingates so that they remain
liquid for the full duration of the
main part of solidification. The
gunmetals and tin bronzes tend
to have a larger cooling range
which can result in porosity,
draw holes, piping etc. (see
tables 1,2 and 3).

As mentioned in my casting
articles the lower melting point
alloy is added to the crucible
first and then the copper added
as the charge melts. The FeSi
is added (with copper) when
the crucible is roughly % full
to improve pickup and prevent
fade (which is a fancy word for
the Si losing its effectiveness in
the melt).

AlBr is particularly forgiving
in the sand moulds when it
comes to sand penetration or
burn-on. | added a little coal
dust to the facing sand in
the same quantities as used
for cast iron for all the AIBr
castings.

Machining 6%AIBr
Machining 6%AIBr is similar
to machining free machining
mild steel. The chips break
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Boring a AlBr cylinder.

off nicely without making
long curls that tend to get in
the way when machining the
bores (photo 7). When drilling
and tapping small (M2 gland
stud) holes no auto feeding
issues were encountered
and tapping was easier than
normal mild steel. All drilling
and tapping operations were
done using HSS tooling with no
special sharpening. The milling
operations on the valve ports
surface as well as the ports
were milled using standard
HSS milling cutters. All round,
in my opinion, the machining is
easier than gunmetal and the
end surface quality is better
(photo 8).

One of the observations |
like to make when machining
various alloys is how the chip
comes off the tool and if any
cold welding or galling takes
place. Materials like copper or
aluminium leave tell-tale signs
(build-up just behind the cutting
edge) on the tools that they are
prone to galling which is a very
good indicator that they would
make poor bearings. No build-
up was observed on any of the
tooling used to cut the 6%AIBr
with no cutting fluid or lubricant
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A set of AlBr cylinder assemblies.

Bearing AlBr soldered to some brass plate.

used (other than tapping fluid
for tapping) during machining.

Joining 6%AIBr

The AIBr alloy range can easily
be welded using TIG or MIG
unlike any alloy containing

Zn which tends to fume

(quite violently) during the
welding process. AlBr can
also be both soft and silver
soldered with both soldering
processes resulting in a good
bond (photo 9). I've also silver

soldered AIBr to brass, in this
specific case the AIBr was
soldered to some brass plate
I had lying around to make a
neat little bearing stand.

Full steam ahead

Most of the article focused on
steam cylinders but | have used
AIBr as a replacement alloy for
the current builds’ eccentric
straps, crossheads and
axleboxes. Provided you don't
need to go and buy the copper
(i.e. it's on hand as scrap) this
alloy is incredibly cheap and,

in many ways, outperforms

the more commonly used
gunmetals or tin bronzes.

For my next build it might be
difficult to decide whether or
not | go for cast iron or AlBr;
that right there says a lot about
this ‘new’ alloy!

ME
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A Model Engineer’s Clock

Jim Clark
makes a
skeleton Ry AR
clock making good use

of modern manufacturing
methods.

Continued from p.697
M.E.4730 November 17

Using modern
technology in a
traditional craft

One of the objectives of this
project was to make the best
possible use of available
modern technology to achieve

the required traditional results.

EDM (wire cutting)

A major contribution was the
use of Electrical Discharge
Machining (EDM). This is an
electro-thermal production
process where a thin single

Here is the great wheel being cut out of a sheet of 5mm brass on Ron’s EDM. The
machine is working on the crossing out of the second wheel, the large empty circle
at the right is where the first wheel has already been cut out.

on the centre shaft.
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Here is a great wheel completed, with the centre pinions on the left, one mounted

PART 6

Fig 10!

Fresh wire

Dielectric supply

Dielectric supply

Used wire

Wire guides (-)

Direct current

><CNC movement

Schematic representation of EDM (wire cutting).

strand of metal wire is used to
cut through a workpiece (fig
10). A low DC voltage applied
to the wire produces sparks
where it contacts the metal
workpiece and this erodes
away the metal. De-ionised
water provides a dielectric
medium around the spark gap
that washes away the oxides
and debris from the spark
erosion process.

The workpiece is fixed to
a table, which is moved past
the wire under CNC control to
form the required shape - a
slow process (mm per minute)
but very accurate results
can be achieved to very fine
tolerances, with an excellent
surface finish (photo 36). The
whole job and the work table
are completely submerged in
de-ionised water.

All the pinions were also cut
on the EDM machine.

This large wheel with its 300
complex tooth shapes stretched
Ron’s EDM close to its limits,
both in workpiece size and also

the size and complexity of the
cutting program (photo 37).
Thanks Ron!

CAD/CAM

Another important contributor
to this project was the use

of Computer-Aided Design
(CAD) and Computer-Aided
Manufacturing (CAM). Mention
has already been made of

CAD to design and draw up
the clock layout and its parts.
The resulting drawing files are
passed through a CAM system
to produce the cutting files that
the EDM uses. The cutting files
are CNC commands in G-code
that tell the EDM where and
how it must move in order to
cut out the shapes.

Wheel and pinion tooth
design

A further chief design
requirement is obtaining the
correct shape of the teeth on
the wheels and pinions. The
earliest gears had a cycloidal
tooth form, a design going
back to about the 14th or 15th
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Century which, presumably, was
originally developed empirically
to obtain a smooth rolling
action between gears. There
were many slight variations

in tooth form depending

on the clockmaker. The full
geometric theory came later
and the modern tooth profile
requirements are contained

in British Standard 978 Part

2: Cycloidal Type Gears.

Cycloidal gear teeth are
drawn by connecting two
curves, an epicycloid and a
hypocycloid. An epicycloid
curve is the result of rolling a
circle around the outside of
another circle. Conversely, a
hypocycloid curve is the result
of rolling a circle around the
inside of another circle. In the
case of gears, the circle the
other circles are rolled along
is the pitch circle — the dotted
arcin fig 11.

The addendum ah and
dedendum dh of a gear shown
here are the distance the tooth
projects above and falls below
the pitch circle respectively.

The addendum of the
cycloid tooth is an epicycloid
and the dedendum of the
cycloid tooth is a hypocycloid.
The addendum radius
ar shown in this sketch is the
radius of a circular arc that
approximates the epicycloid
addendum curve.

For two cycloidal gears to
mesh properly, the addendum
of one gear must match the
dedendum of the other gear
and vice versa. This means
that the design of a cycloidal
wheel is dependent on the
pinion it meshes with and
that cycloidal gears cannot
be interchanged in order to
change gear ratios.

The cycloidal gears used in
clocks are a special condition
of a cycloidal gear. In clock
gears the diameter of the
rolling circle of the hypocycloid
is one half the diameter of
the pitch circle. This results
in the dedendum flanks of
the cycloidal tooth being a
radial straight line instead
of a semicircle (fig 12). On
the pinions of a clock the
addendum is rounded over
so that it is not full length, as
shown in the pinion in fig 12.
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This is done to ensure that
the tooth face of the driving
wheel only engages with the
tooth face of the driven pinion
at or after the centre line
between the two; not before it.

The tooth faces in contact
are therefore always sliding
apart, not towards each other,
while the wheel turns the
pinion. This reduces the effect
of sliding friction between the
tooth faces and helps to ensure
smooth meshing of the gears.

(Side note: Most modern
gears are of the involute form,

a design which was developed
in the early 20th Century and
allows for easier production

of gears. Involute gears also
transmit more power and run
more smoothly at higher speeds
than equivalent sized cycloidal
gears. However, pinions of

the cycloidal form can have
fewer teeth than involute ones,
allowing for higher wheel-to-
pinion ratios and cycloidal gears
have lower friction, making
them better suited to the low
power, low speed, high step-up
requirements of a clock.)

So how do we go about
designing the ideal cycloidal
tooth profiles for our desired
selection of wheels and pinions?

Hand cutting wheel spoke profiles.

Component parts of a cycloidal gear.

Typical clock wheel and pinion shapes.

Model Engineer 1 December 2023



Fortunately for us, there
is a very useful website by
Hugh Sparks which contains
a great deal of theory on gear
tooth design and also a handy
calculator, see:
https://www.csparks.com/
watchmaking/CycloidalGears/
index.jxI|

There is also a very useful
online cycloidal gear builder
program developed by Dr.
Rainer Hessmer, see:
http://hessmer.org/gears/
CycloidalGearBuilder.html

This program does
the necessary geometric
calculations for the tooth
shapes and it will generate a
drawing interchange file (DXF)
for any selected combination of
wheel and pinion. The DXF can
then be imported into CAD or
CAM and used to generate the
required cutting profile.

This is what we used to
provide the input for the EDM
to cut out the wheel and pinion
tooth shapes.

How is it done without
using new technology?
A good question! Much can

be achieved with a fret saw

or scroll saw and files in the
hands of a craftsman working
to carefully marked out profiles
(photo 38). This is how the
spoked parts of the wheels

are traditionally done (called
‘crossing out’).

The teeth are rather more
difficult, however cutters of
the appropriate size and shape
can be purchased (photo 39).
It is also possible to make
your own single-point fly
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A commercial tooth cutter for clockmaking.

cutters, either by grinding the
tooth profile into hardened
tool steel, or by machining the
shape into a suitable grade of
steel and then hardening and
tempering it.

The wheel blank is mounted
on a dividing head or indexing
fixture which allows the blank
to be rotated exactly one tooth
space at a time. This is set
up in a lathe or mill with an
arrangement to drive the cutter
and each tooth is then cut
individually (photo 40).

In actual fact, provided the
teeth are evenly spaced and
there is sufficient free play
between the wheel and pinion
to prevent them binding,
almost any tooth profile will
work — just with more friction
and less smoothly. Due to
the very high step-up ratio of
the gear train and low driving
power available, friction is the
great enemy of clocks and will
cause unreliability, or prevent it
working at all so it is worth the
effort to get the teeth right.

Historically, gear teeth
would have been hand cut
and filed out, a very tedious
and skilled process and prone
to error. This led to the early

development of ‘wheel engines’

in the 18th Century, devices
that were specifically designed
to cut clock wheels. This
improved the quality of clocks
and made mass production of
them possible.

For an absolutely excellent
series of videos describing
the building of John Wilding’s
original skeleton clock
using traditional workshop

M.E.CLOCK |

A pair of Model Engineer’s clocks together with their builders, Ron Collins (left) and
Jim Clark (right).

machinery and techniques,
search YouTube for ‘clickspring
skeleton clock’ or see:
https://www.youtube.com/play
list?list=PLZioPDnFPNSETq9h3
5dgQq80Ryx-beOli

Conclusion

This has been a fascinating
blend of high school physics,
old school craftsmanship

and modern technology. A
project which has provided
much historical interest, many

technical challenges and an
opportunity for expressing a
specific artistic style, all of
which | have thoroughly enjoyed.

Thanks also to Ron Collins
- without his collaboration,
design assistance and
patience, not to mention the
use of his machinery and
materials, this project would
not have been completed
(photo 41).

ME
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Geoff
Theasby
reports on
the latest news from the
clubs.

772

nd the tocsin tolls,
relentlessly, one Club
News after another. Is

there no way of stemming

the flow of Club News

. columns, before we go
\ off up the wooden hill
to Bedfordshire? There
is a green hill far away
without a City Hall, where
you and | ... (see page 93).

In this issue, RLS, not
slot cars, robot wars,
a weekend away, shock
waves? Souped up family
saloon cars, odd number plates
and disciplining children.

B&DSME News, from
Bournemouth & District
Society of Model Engineers
opens with editor, Brian
Merrifield, anticipating the
Midlands MEX in Leamington
Spa. Debs and | would be going
on the Saturday. | see that
Barry Linger is disposing of
many tools, including a biscuit
cutter. | tried one but found that
although they last a long time,
the don't have any flavour...
W. www.littledownrailway.co.uk

The Bristol Model Engineer
from the Bristol Society of
Model and Experimental
Engineers, begins with Jeff
Gearing noting the advent
of small i/c engines from
China. For years in the 1950s
and 1960s the market was
dominated by Frog, ED and
so on, with little Chinese
competition. Later, to assist
their aerospace industry, they
entered the hobby flying scene
and nowadays offer 4 stroke
and multiple cylinder engines
from £150 kits upwards.
Some of the designs have
features reminiscent of Edgar
Westbury... John Allen reviews
the club visit to the Underfall
Yard at Bristol docks, which
has the original steam powered
machinery, supplemented
by a Colchester lathe. The
machinery is still in working
order but last turned about 12
years ago. An arsonist struck
in May, although the workshop
was not harmed, but the yard
is running a relief fund for
the small businesses who
were burned out. Visitors are
welcome on the afternoon to
the last Sunday every month.
Members visited Stephen

Wessel's garden railway which
was featured in two separate
reports from members. Very
impressive!
W. www.bristolmodelengineers.
co.uk

According to Goodwin Park
News, autumn, from Plymouth
Miniature Steam, the PMS
Exhibition was a success.
Especially busy was the robot
wars display, with several
visitors ‘having a go'. The A1
Locomotive Trust has a new
home, still in Darlington, not far
from its previous address, but
which is also rail connected
and, being a new building, is
equipped with a wheelchair lift,
washing facilities etc.
W. www.
plymouthmodelengineers.co.uk

City of Oxford Society
of Model Engineers, sends
CoSME Link, autumn, in
which editor, Steph Delargy,
compares HS2 (the plans for
which are contracting through
government interference)
with CoSME's track, which
is expanding. (Reminds me
of an advert in the business
section of my paper years
ago, ‘expanding contracting
company is recruiting...)
Anyway, Denis and Sue Mulford
crossed the great divide and
went to Cambridge visiting
Top Field Light Railway. Their
satnav took them down a
country lane where a sign
read ‘Road Closed'. Seeing no
alternatives, they carried on
and emerged unscathed like
a rat out of a drainpipe. The
standard gauge Whitwell &

London horse omnibus.

Reepham Steam Railway, run
by W&RMEC, is 4 of a mile
long but big on ambition! The
reason for the Mulfords' trip

to the area, Top Field Light
Railway, was to present some
awards. The club track is a 7%
inch gauge railway with lots of
eager youngsters to help and
who are seemingly capable of
handling any job they are asked
to do. The following day Denis
and Sue were at Bressingham
Steam Museum. There are
fewer fairground rides now and
the glasshouses, once packed
with plants, looked delapidated.
There is also a 5inch and 3%
inch gauge railway, but that
also looked a little unused.
Nevertheless, Mr & Mrs M
enjoyed their visit and said it
was good value for money.
The Dreaming Spires Rally was
well attended and successful.
The 16mm railway was a

new participant, which also
proved very popular, perhaps
because of the marquee in
which it was located, out of the
rain. It attracted 36 miniature
locomotives to complement
the existing stock, Present
also were four traction engines
and two miniature fairground
organs, run by a matching
Burrell Showman'’s engine, and
with a Foster traction engine
to boot. Finally, Simon Dawson
reports on the Shinkansen
‘bullet train’, which was built
from 1959 to 1964. Its name

in Japanese means ‘new main
line’. In its entire history, there
has never been a fatality due
to a crash or derailment. The

Model Engineer 1 December 2023



Viking longship. Surely a misnomer, they were very wide, essentially flat-bottomed.

Marston Court residents visited
the railway, as they frequently
do, and enjoyed their visit, as
they also frequently do. Finally,
Rugby narrow gauge rally
has become a must for the
Mulfords, who visit annually.
On this occasion there were
nine visiting locomotives, noted
Sue and Denis.
W. www.cosme.org.uk

Our sojourn to Royal
Leamington Spa was a curate’s
egg of a visit. The journey down
was conducted in heavy rain all
the way and a trip estimated
at 2 hours became 4%. Driving

through the elegant streets

of RLS is no fun when you are
tired out and depending on
satnav. The MEX was very good
when we got there and we were
almost alone in the hotel where
we downed strong drink and
retired at 9pm. The following
day was completely different,
bright, sunny and dry. The
exhibition was well attended,
traders and visitors, and with
many superb models to admire.
| liked the horse-drawn London
omnibus (photo 1) - such a
vehicle was first recorded in
1662 in Paris and in the UK,

John Wilks's Cock o' the North in 10% inch gauge.

www.model-engineer.co.uk

Romany Ledge wagon?

in Manchester, in 1824. | also
liked the Viking longship, with
active rowers (photo 2), and,

on the same stand, a Romany

CLUB NEWS |

‘Ledge’ wagon. The use of flash
illuminates the interior of what
is a very comfortable travelling
wagon (photo 3). John Wilks's
Cock o’ the North, of course,
(photo 4) and Mike Sayers’s
1927 Delage racing engine
(photo 5) were the stars of the
show. | thought that the most
original stand was by Milton
Keynes Clock Group, made
up to look like a clockmaker’s
shop. One man scrutinised me
across a stall, our eyes met
and, for a moment, realisation
struck and he turned away. The
thought niggled though - where
had he seen that face before?
Mad Magazine? The 1895
gentlemen’s lingerie catalogue?
A gentleman on the rain who
helped me asked where was
| from. | said “Sheffield”.
“Wednesday or United?” | said
I don't do football. “Rugby
League?” he suggested. “No”.”
Trainspotting?” (I detected a
certain desperation here) so |
said amateur radio. He retired,
beaten.

| have encountered a couple
of items which look like
railway points but with slot
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car features too. It appeared,
after searching t'interweb, that
it was part of a once popular
track-guided, roadway system
by Schuco Varianto, a German
company. Each vehicle was
guided by a single raised linear
guide not unlike slot cars but
without the slot. Wikipedia is
quite informative on the matter.
The track panels are linked
laterally but not otherwise,
and with no locking system,
it would have needed a very
smooth substrate on which
to lay a running surface. The
product was on the market for
about 15 years, up to 1960, and
was much cheaper than model
trains. I'm sure there must be
people ‘out there’ who collect
this toy roadway. If that is ‘you’,
these two items are yours for
the asking if you email me at
the address below.

One of the hazards of
electronics is the presence
or otherwise of supersonic
particles. | bet you hadn’t
thought of that, had you? So,
let me explain. Back in the days
of valves and Henley Solon
soldering irons, equipment was
large and simple and, if it failed
in service, then it stopped or
it melted. Now, with millions
of transistors crammed onto
a small slice of silicon, the
opportunity for them to go
walkabout is correspondingly
higher. This can be illustrated
by the following voltage
regulator Mach 3 saga. | was
building a power supply to
provide positive and negative
voltages from one transformer.

774

Easy, you may claim. But |
failed to notice a fundamental
difference between the
negative side of the circuit, in
that it wasn’t a mirror image
of its positive sibling. So,
overlooking the elephant in the
workshop, a KT66 amongst
the acorn valves, | plugged
it in and switched on. What
happened next was too fast
(<40 ms, the response time of a
circuit breaker) for me to react
and a sizeable segment of an
LM7924 zinged supersonically
like a wayward SR-71,
across the workshop into an
inaccessible corner, where it
tinkled down, like the ball in a
pinball machine, bouncing off
the shelves of components and
equipment to repair, to join its
fellows in a small but select
group of the BBC (Broken Bits
Collection). How glad | was that
I had more to hand. Replacing
the component, and after
checking the circuit, observed
by a large, mute, elephant, |
repeated the activity, to be met
with the sound of an LM7924
zinging supersonically... ‘It's not
supposed to do that’, quoth |,
but its aim was good.

Rain (see W. Somerset
Maugham). The weekend
after Leamington Spa we
hied ourselves to Birmingham
for a ‘memorable’ weekend
with old friends. The train
was cancelled. We departed
Sheffield in heavy rain, bound
for Birmingham, but going to
Manchester and then turn left.
The train was late, also slow,
then cancelled at Brum. Taxi to

the hotel, still raining. Why did
we not stay at the Travelodge
opposite the venue? Because
it was not an option when
booking. Hmmm. Had to be
helped from one to ‘t other after
collapsing at midnight. We
changed hotels the following
day. Still raining. The new hotel
is great. The old one had no
tea and coffee facilities in the
room, everything seemed to
be made of plasterboard, and
with no room to swing a cat.
Debs was very tired pulling our
wheeled suitcase up a hill, so
| towed it with my disability
scooter. Household technical
consultant to the rescue -
nothing scares me! Sunday, we
returned home but, as Derby
Station was still closed by
floods, Network Rail suggested
we retrace Friday’s route via
Manchester. Huh! Offered a
lift by a Friend. Offer gleefully
accepted. Now friend for Life!
Home now, shattered - what a
weekend! At one point, three
small children who were having
great fun with revolving chairs
discovered that screaming
at maximum volume was
fun. After muttering between
ourselves for a while, | stood up
and spoke to their ‘responsible
adult’ to the effect that if he
didn’t stop them screaming,
‘someone’ might suffer a
mischief. Who somebody?
he asked. “Somebody”, | said
and sat down. Debs asked,
“You didn't!” | said, “I did”. The
screaming stopped.

Gauge 1 North, Yorkshire
group, October Newsletter,
welcomes their new chairman,

Adrian Johnstone. Secretary
Malcolm High went to Barrow
Hill for the 1T6mm AGM (Elsecar
is being ‘improved’, | gather

it declined after the Covid
pandemic) and a claiming date
has been set for next year at
Bakewell.

W. www. gaugeTnorth.org.uk

On the motorway, interesting
vehicles were: a couple of
racing vintage cars, a Ford
Anglia T05E and Triumph
Herald, both being trailered
to or from an event, Star
Sleeper coach, reg. no. BU55
BED, a SETRA, from Daimler
Benz. Other vehicles in this
organisation have similar
styled registered numbers.

A white van claiming to be

a ‘Tarmac Pirate’ (look them
up). The numberplate on this
vehicle did not conform to

the DVLC record if | read it
correctly. Also a Nissan Navara
and a Chevrolet Camino, both
pickups. Lastly, we caught a

a West Midlands Metro tram
back to New Street station, on
the newly opened Edgbaston
line. It was an ‘Urbos 3,

by Spanish company CAF
(photo 6).

And finally, from B&DSME.
The Pleasure Gardens
dodgems director has been
sacked, he is claiming funfair
dismissal.

ME

CONTACT
geofftheasby@gmail.com
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CLUB DIARY

December

1 Rochdale SMEE

Talk by Bob Hayter, Castleton

Community Centre, 19:00.

See www.facebook.com/

RochdaleModelEngineers

2 Tiverton & District MES

Running day at Rackenford

track. Contact: Chris Catley,

01884 798370

3 Canterbury MES

Public running. Contact:

ginapearson@btopenworld.com

3 Guildford MES

Open day, 11:00-15:00. See

www.gmes.org.uk

3 North Wilts MES

Public running at the Coate

Water Railway, 11:00-dusk. See

www.nwmes.info

3 Warrington & District MES

Running day at the club track.

See www.wdmes.org.uk/events

6 Bradford MES

Film night, Saltaire Methodist

Church, 19:30. Contact: Russ

Coppin, 07815 048999

7 Sutton MEC

Bits and Pieces evening 20:00.

Contact: Paul Harding,

0208 254 9749

7 Warrington & District MES

Projects/natter night, St Mary

Magdalene Church, WA4 3AG,

20:00. See www.wdmes.org.uk/

events

10 Canterbury MES

Public running. Contact:

ginapearson@btopenworld.com

10 North Wilts MES

Public running at the Coate

Water Railway, 11:00-dusk. See

www.nwmes.info

10 Small Model Steam Engine
Group

Open meeting. 14:00-17:00. See

www.gmes.org.uk

10 Sutton MEC

Track Day from noon - 16:00.

Contact: Paul Harding,

0208 254 9749

10 Taunton Model Engineers

Public running - Santa

Steaming, Vivary Park, 12:00-

15:00. See www.tauntonme.

org.uk

10 Warrington & District MES

Running day at the club track.

See www.wdmes.org.uk/events

13 Bristol SMEE

Zoom meeting - your questions

answered by wise men,

19:30. Contact: secretary@

bristolmodelengineers.co.uk

14 Newton Abbot & District
MES

Mince pie night at Rydon

Community Hall, Kingsteignton.

See nadmes.org.uk

15 Rochdale SMEE

General meeting, Castleton

Community Centre, 19:00.

See www.facebook.com/

RochdaleModelEngineers

17 Canterbury MES

Public running. Contact:

ginapearson@btopenworld.com

17 North Wilts MES

Public running at the Coate

Water Railway, 11:00-dusk. See

www.nwmes.info

17 Taunton Model Engineers

Public running - Santa

Steaming, Vivary Park,

12:00-15:00. See

www.tauntonme.org.uk

17 Warrington & District MES

Running day at the club track.

See www.wdmes.org.uk/events

19 North Wilts MES

Public running at the Coate

Water Railway, 11:00-dusk. See

www.nwmes.info

19 North Wilts MES

Public running at the Coate

Water Railway, 11:00-dusk. See

www.nwmes.info

20 Bristol SMEE

Ordinary meeting, Begbrook

Social Club BS16 1HY,

19:30. Contact : secretary@

bristolmodelengineers.co.uk

21 Warrington & District MES

Talk: Julian Stow on Talyllyn

Railway’, St Mary Magdalene

Church, WA4 3AG, 20:00. See

www.wdmes.org.uk/events

26 North Wilts MES

Public running at the Coate

Water Railway, 11:00-dusk. See

www.nwmes.info

26 Sutton MEC

Boxing Day run from 12 noon.

Contact: Paul Harding,

0208 254 9749

CIUb Diary 1 December 2023 -1 February 2024

27 Bradford MES

Mince pie steam-up, Northcliffe,
12:30 until frostbite sets in.
Contact: Russ Coppin,

07815 048999

2024

January

3 Bradford MES

Talk - Graham Astbury, Twist
Drills’, Saltaire Methodist
Church, 19:30. Contact: Russ
Coppin, 07815 048999

4 Sutton MEC

Bits and Pieces evening 20:00.
Contact: Paul Harding,

0208 254 9749

4 Warrington & District MES
Projects/natter night, St Mary
Magdalene Church, WA4 3AG,
20:00. See www.wdmes.org.uk/
events

Shop open Mon to Fri 9.00am to 4.00pm
Locomotives, Coaches & Trucks
all on displa

www.ametrains.co.uk

14 Sutton MEC

Track Day from noon - 16:00.
Contact: Paul Harding,

0208 254 9749

17 Bristol SMEE

Talk: ‘Narrow Gauge

Railways of India’, Begbrook
Social Club BS16 1HY,

19:30. Contact: secretary@
bristolmodelengineers.co.uk
18 Warrington & District MES
Talk: lan Lewis on ‘Early Jet
Aircraft’, St Mary Magdalene
Church, WA4 3AG, 20:00. See
www.wdmes.org.uk/events

February

1 Sutton MEC

Bits and Pieces evening 20:00.
Contact: Paul Harding,

0208 254 9749

1 Warrington & District MES
Projects/natter night, St Mary
Magdalene Church, WA4 3AG,
20:00. See www.wdmes.org.uk/
events

[O}Scan QR code for website
for up to date info

www.model-engineer.co.uk
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il Available in easy to manage stages with full first class after sales
I (+44) 07375 9587 13 ‘ support. Each kit builds a live steam narrow gauge locomotive in
j” 16mm:1ft scale. Call our factory for a free catalogue or visit our

= ‘ website to download the kit instructions before you buy.
WWW' nogglnend . Com Designed and manufactured in Doncaster, UK.

We supply a wide
range of metals
and engineering
plastics in small

quantities for
model engineering.
Including Brass,

Aluminum,
Cast Iron, Bronze, | = 5 " $
Copper, Steel, — I : ith opti 40 | KATIE0-4-0
Stainless Steel, i A : .
Nickel Sllver, [ " "4 ) % W Call or email to enquire
Gilding Metal, =~ &5 - —SS=—A" | BRI i crouninouse-en.com

Nylon, PTFE, Peek
I and Fluorosint.  EIM Boiler Metal Pack £146.95 ‘

l“ o = e - www.roundhouse-eng.com
——— ‘ = In Steam Since 1982

FOWLER with tender 0-6-0
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MAX'TRAK.GOM 5” Gauge EM

Baldwin

The best of model rail and road. - -
g Tel: 01580 893030 Email: info@maxitrak.com raintec Wi Crom

-y

57 Joa £2,375
‘ Ready to Run
‘ Austerity
s From £5,150 ‘ £2,750

Radio Control Ff
| | options v Lis

| | available ﬂ, 4
|

5” Planet
From £1,395

Jﬂ' ; .ﬁb MAIDSTONE-ENGINEERING.COM M AID y TONE
~

Weldedi One stop model engineering sho
; Leading suppliers of fittings, fixings, % G G
¥ 4. i BO“ers brass, copper, bronze and steel N INEERIN
Tel: 01580 8900 Email: info@maidstone—engineering.com SUPPLIES
Visit us: 10-11 Larkstore Park, Lodge Road, Staplehurst, Kent, TN12 0QY
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Our 2024 ‘Footplate’ calendar and a
VERY SPECIAL OFFER on our Limited Editions
and Artists proof from paintings by

Philip D. Hawkins FGRA

X35

‘Summer Saturday At Snow Hill’

SPECIAL OFFER

On every one of our Limited Editions & Artist’s Proofs
Limited Editions £65 — usual price £95

Artist’s Proofs £80 — usual price £110
inc p&p - offer ends 31st December 2023

‘Hest Bank, Whitsun 1961’ ‘The White Rose’

To learn more about the artist, his paintings, books and
how to go about commissioning work visit

www.philipdhawkins.co.uk
2024 ‘Footplate’ Calendar
1 3 e Tl

ORDER ONLINE: WWW. quicksilverpublishing.co.uk
where you can also see our full catalogue and more!

‘Sunday Diversion’ ‘Snow Hill — Northern Approaches’

Send your order to: Quicksilver Publishing
‘The Sidings’, 52 Teignmouth Road, ! , e
Teignmouth TQ14 8UT. ‘Winter Scotsman’ ‘Arriving At Snow Hill’

0 Another year and another fabulous collection from the original paintings by
Tel: 01 62_6 773288 Philip D. Hawkins FGRA. Titles included are:- ‘Pacific At New Street,
Please allow 14 days for delivery and make cheques and ‘Passing Through Beaconsfield, ‘Summer Lightning,

postal orders payable to QUICKSILVER PUBLISHING. ‘On The Banks Of The Torridge, Arriving At Snow Hill’' & ‘Winter Scotsman’

Overall size 19.5in x 13.5in. Image size 15in x 10.5in. Price £25 inc p&p
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Model Engineer

lostignition8@gmail.com
ITEMS MAIL ORDER, MAYFIELD,
MARSH LANE, SAUNDBY,
RETFORD, NOTTS DN22 9ES

m: 07801 343850
bidwells1@btconnect.com

Meccano Spares GEIEEID

New Reproduction and Pre-owned Original
Meccano Parts.

www.meccanospares.com sales@meccanospares.com
Tel: 01299 660 097

BROWSE OUR NEW WEBSITE Complete home ALL KINDS OF STEAM ENGINES WANTED

www.itemsmailorderascrews.com W kSll P h d - - -

SEE OUR STOCK AND GET A QUOTE orkshops Purchase In any condition from running to needing work.
T sy oo, | EEVTTTIMSIRIR | Allocos sy i statonary engines ncuding Stuart s ot
. SRAEEGECT I Distance no object! WILL COLLECT PERSONALLY.

DRILLS TAPS ANDDIES, spurpins. | | 1el: Mike Bidwell Call Kevin on 01507 606772 or 07717 753200

FOR A FREE PRICE LIST PHONE /88

01427 848880 OR EMAIL 01 2 45 2 2 2743

www.model-engineer.co.uk

webuyanyworkshop.com

Re-homing model engineers’workshops across the UK
It's never easy selling a workshop that has

) beencarefullyestablished overalifetime.|
W  will buyyourworkshop soyoudon’t have to Ef%
== worryabout finding a new home for much

Tel/Fax +44 (0)115 854 8791 Email: info@modelfixings.com

POLLY § MODEL

ALWAYS IN P— loved workshop equipment and tools.

STOCK: M@d@ﬂﬁwm,@@g Mk Please email photos to

Huge range of > andrew@webuyanyworkshop.com

miniature fixings, also the home of ModelBearings.co.uk Or to discuss selling your workshop, please

including our socket o Taps, Dies & Drills * Adhesives call me on 07918145419

Servo Screws. * Engine & Miniature bearings e Circlips, etc. efc. All equipment considered: Myford, Warco, Chester, classic British brands etc

Polly steam locomotives also purchased, especially those needing a bit of ‘TLC’

Wishing all our customers the very best for a...

HAPPY CHRISTMAS!

??QQ@

1 12V Steam Raising
Hlower

1ol )

From Polly Model Engineering

GIFT VOUCHERS
AVAILABLE NOW

Exciting range of Projects, Fittings and Materials
Contact us for all your Model Engineering needs

www.pollymodelengineering.co.uk
Tel: +44 115 9736700

Find us on [}

sales@pollymodelengineering.co.uk

Polly Model Engineering
Unit 203 Via Gellia Mills,
Bonsall, Derbyshire,

DE4 2AJ, United Kingdom
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Award winning Railway Documentaries from Strike Force Entertainment ..
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Britain's Railways at War: 1941 - 1946
A comprehensive collection of 12 original archive documentaries covering the
wartime role of railways on the British home front and featuring a wonderful
variety of period steam locomotives.
Includes: Newspaper Train (1941, 6 Mins); Shunter Black's Night Off (1941, 7
Mins); The Army Lays The Rails (1941, 9 Mins); Decontamination And Repairs To
Damaged Track (1942, 20 Mins) Salving Our Scrap (1942, 13 Mins) and Bundles
For Berlin (1943, 13 Mins).
Duration: 201 mins  Price: DVD £19:95 £11.95 Code: SE012

PRODUCTION

SCEN

[ ] L]

Railways at War: The First World War

For the first time ever, a comprehensive presentation of nearly 2'2 hours of
archive film footage evidencing the central role played by the railways in meeting
the logistical challenges of supplying the battlefronts of the First World War with
the requisite troops, munitions, machinery and stores. Celebrated military
historian Major Tonie Holt provides a commentary throughout on sequences of
railway footage from the Somme, Mesopotamia, the Palestinian Front and

Siberia.
Duration: 144 mins Price: DVD M £11.95 Code:SE025

{ FK ] [ ] [ ]
British Steam Railway Disasters 1913 - 1967
British Steam Railway Disasters is the definitive DVD collection of newsreel reports covering no fewer than 55 incidents from the steam
era between 1913 and 1967 including among them the most notorious at Bourne End (1945), Lewisham (1957), South Croydon (1947),
Goswick (1947), Hither Green (1967), Castlecary (1937) and Darlington (1928). Also included is a specially made 15 minute analysis of the
greatest tragedy of all - the multiple crash at Harrow And Wealdstone in 1952 which features much rare footage including previously
unseen film rushes.
Duration: 79 mins  Price: DVD £,‘UP9‘§ £11.95
Code: SE009

men -~

TAIN'S RITAIN'S
RAILWAYS |\ ILWAYS

21G FOUR
Og.njt BIG ORY TO NAT’ONALISAT’ON
1945 to 1948

eNAGE
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Britain's Railways: The Golden Age of the Big Four 1923 to 1939
The definitive archive film led history of the interwar grouping of Britain's extensive railway network into ‘The Big Four of the New Railway Era’ The story of this 'golden
age'is told through the original archive cinema newsreel reports of the time and evidence the diversity of locomotive types across the companies: LMS Royal Scot Class,
LNER B17 Class, LMS Patriot Class, LMS Black 5 Class and the 'Streamlined' Locomotives of the GWR, LNER and LMS among many, many morel

Duration: 102 mins Price: DVD £1%.95 £11.95 Code: SE011

o [ ] ¥, & ] * ® L 3
Britain's Railways - From Victory to Nationalisation 1945 to 1948
A detailed overview of the state of the British railways in the aftermath of Victory. Suddenly, the railways were no longer a weapon of war and the
worn out rolling stock and permanent way were relieved somewhat of the heavy burden of the transportation of the men and munitions of war.

Duration: 101 mins Price: DVD £12.95 £11.95 Code: SE041

® e @
British Railways - The Early Years: 1948 to 1961
This is a definitive archive film led history of the early years of Britain's nationalised rail network. Post-War, the 'Big Four'
struggled with a backlog of maintenance and acute demands made on them during the War. Nationalisation as 'British
Railways' came in 1948 and brought with it steam locomotive standardisation and the beginnings of the wholesale
transition to diesel and electric traction as outlined in the 1955 Modernisation Plan.
Duration: 163 mins Price: DVD £1£.35 £11.95 Code: SE001

PIEASEI ORDER EARLY
FOR CHRIGTMAS: .

§‘
’I

No.1 for Railway DVDs vﬁ‘

Order Online: | Order by Post:
0,0"'0708 www.videoscene.couk | FREEPOST VIDEOSCENE -
”0 ”~,a email: sales@videoscene.co.uk (no stamp or postcode required) Eo Ilk
"’Iﬂl’o 78 Order by Telephone: | Allpricesinclude postage ! 3
01253 738336 ﬁi Moesro ....’

*Cheques payable to VIDEOSCENE The UK’s Premier Railway DVD Retailer



Clarks METAL LATHE
*300mm between centres » LH/RH thread
screw cutting » Electronic variable speed
= Gear change set » Self centering 3 jaw chuck
& guard » Power feed CL300M

suPersTOres | 492 PAGE

Britain’s Tools & Machinery Specialist

Clarks TURBO larke DIESEL/PARAFFIN
FAN GAS HEATERS

HEATERS Idg:llr;nlr fast efﬁgenta hf(:ling

Offering low cost, © Extra-long run fuel tanks — up

eﬂicie"r% l‘l’:’a&l’lﬂ to 53 Iftres

 Variable heat output with
thermostat control

Elarks
MILLING
DRILLING
MACHINE 2
 Bench mountable, tilts 45"‘
Ieft & right from vertical \
* Table travel 100x235mm
© Table Effective Size LxW:
92 x 400mm CMD300

.

Clarks 3-IN-1 SHEET

sl CATALOGUE !
GET YO

FREE COPY!

¢ IN-STORE
¢ ONLINE « PHONE

0844 880 1265

Clarks CS48 BELT AND
DISC SANDER

Clarks FAN HEATERS | ELECTRIC HEATERS

£3239 » Belt sanding
SEEETe

with the belt in the
L1222 horizontal or vertical

position = Includes dust
311 £215.98 collection bag

AP e Clarks NO GAS/GAS
METAL MACHINES ELECTRIC ‘% g’ MIG WELDER

« Bend, Roll & Shear metal up to m MOTORS '| * Professional type torch with onvoff control
1mm thick « Min. Rolling Diameter ~ === = Turbo fan cooled » Easy conversion to gas
39mm « Bending angle 0-80° with optional accessories

£215.98 Inc.VAT
_fine gﬁg o All totally enclosed |
'_

5 Ie O] $185.99 &fan ventilated for

91040 ipeVAT

MICRO MILLING &
DRILLING MACHINE

e || S

- pindle laper DRILL

= Face mill capacity 20mm,

end mill 10mm PRESSES

« Table cross travel 9omm, | © Range of precision
longitudinal travel 180mm  bench & floor

. presses for
# WAS £946.30 inc. VAT enthusiast,

Spindle engineering &

Motor Speeds  exc.VAT inc.VAT BTN T2l FROM ONLY [
Wﬂ applications
i £119.94 inc.VAT

B=Ber:1ch

g mounte:

Clarke 0=

BOLTLESS standing
SHELVING/ CDP102B

BENCHES

« Simple fast assembly in RS 25 BT VAT,

'Tinules using anly a

E T ‘-n)

BRUSHLESS

DRILLS [ :
2 forward and

MIG102NG

feverse gears Sy Min/Max Amps _ exc.VAT
MIG106 4000 £179.99
MIG145

135 225300

6 407180 279,00

Clarke BENCH GRINDERS Clarke MMA & ARC/TIG
ENGINEERS HEAVY DUTY INVERTER WELDERS
STEEL WORKBENCHES g

® Sturdy
lower shelf
 Durable
powder
coated 1
finish

i
o S
with optional 3 drawer uni
ONLY £155.98 ING VAT ‘ STMF?;H‘JMLY

| * WAS £80.30 inc.VAT
S| AL A WAS £119.98 incVAT i

mm) VAT IncVAT VAT Modol Dia.
H0x3BoE2 £347.98 £77.99

B2001P 2000x650xB6552 80 (mm) _exc.VAT Ec.VAT
_ _ld- 3.58] A , S .09
000D 2000x650x880£329.00 £406:89 [} [!BIMG!“. mm-’“'“ % Eﬁ’ AD00A 20A-200A 1.6-3.2 E1303 , 16798

A A-160A 2.5/3.2/4 7] £263.98

ACTIVATED
HEADSHIELDS
o Activates instant
when Arg is strucl
= Protects to EN379
| « Suitable for arc, MIG,
rnuu |.v 3 . | TIG & gas welding

Moldoll WDr(mm) I A S FOLL RANGE

; .Forabrllllantshlne | Clarks ROTARY TO L KIT _
= 1 A PAY Monthly

BUFFERS/ fo~ S35 AT @ Spread the cost over 12, 24
POLISHERS | Kit includes: 36, 48 or 60 months o
ez = e |
Dia. . WAS  inc. ) S -
Model (mm) VAT incVAT VAT - stand » Tm 5
GBBTo0 150 e f9050 M. L Nendtye APPLICATION!

£113.99 # X drive « 40
| £203.94 accessories

VISIT YOUR LOGAL SUPERSTORE 0pen Mon-Fri 8.30-6.00, Sat 8.30-5. 30, Sun 10.00-4.00 5 EASY WAYS

BARNSLEY Pontefract Rd, Barnsley, S71 1EZ 01226 732297 EXETER 16 Trusham Rd. EX2 8QG
B'HAM GREAT BARR 4 Birminuham Rd. 0121358 7977 GATESHEAD 50 Lobley Hill Rd. NES

B'HAM HAY MILLS 1152 Coventry Rd, Hay Mills 0121 7713433 GLASGOW 280 Gt Western Rd. G4 9EJ 01413329231 NOTTINGHAM 211 Lower Parliament St. 0115 956 1811
BOLTON 1 Thynne St. BL3 6BD 01204 365799 GLOUCESTER 221A Barton St. GL1 4HY 01452417 948  PETERBOROUGH 417 Lincoln Rd. Millfield 01733 311770

BRADFORD 105-107 Manningham Lane. BD1 3BN 01274 390962 GRIMSBY ELLIS WAY, DN32 9BD

BRIGHTON 123 Lewes Rd, BN2 30B 1273915999 HULL 8-10 Holderness Rd. HUS 1EG 01482 223161 pOOLE 137-139 Bournemouth Rd. Parkstone 01202 717913
BRISTOL 1-3 Church Rd, Lawrence Hill. BS58JJ 01178351060 ILFORD 746-748 Eastern Ave. 1G2 7HU 518 4286 pORTSMOUTH 277-283 Copnor Rd. Copnor an
BURTON UPON TRENT 12a Lichfield St. DE14 302 01283564 708  IPSWICH Unit 1 Ipswich Trade Centrs, Commercial Road 01473 221253 pRESTON 53 Blackpeol Rd. PR2 6BU 01772 703263
CAMBRIDGE 181-183 Histon Road, Cambridge. CB4 3HL 01223 322675 LEEDS 227-229 Kirkstall Rd. LS4 2AS ol acKnod

CARDIFF 44-46 City Rd. CF24 3DN 0292046 5424 LEICESTER 69 Melton Rd. LE4 6PN

01392 256 744 NORWICH 282a Heigham St. NR2 4LZ 01603 766402
4vy 01914932520 NORTHAMPTON Beckett Retail Park, St James’ Mill Rd 01604 267840 TO BUY...

SUPERSTORES
SUPERSTORES NATIONWIDE

ONLINE

01472 354435 PLYMOUTH 58-64 Embankment Rd. PL4 SHY 01752 254050

|

132310400  SHEFFELD 453 London Rd. Heeley. S2 4HJ 0114 258 0831

0116 261 0688 S0k
CARLISLE 85 London Rd. CA1 2LG 01228551666  LNGOLN Unit . e Palham Conr LNG SHG 01622 543038 SIDCuP 13 Blackfen Parado, Blackfen Ad www.machinemart.co.uk

CHELTENHAM 84 Fairview Road. GL52 2EH 01242514402 LIVERPOOL 80-88 London Rd. L3 5NF

| CHESTER 43-45 St. James Street. CH1 3EY 01244 311258 LONDON GATFORD 289/291 Southen

coLcHESTE‘I; 4hNor§h %t\?:i%nﬁd. CO1 1RE LONDON GoKsen%al Ir_’araéieaEdqggn}_on N18E10 020 8503 0861
COVENTRY Bishop St. LONDON 503-507 Lea Bridge Rd. Leyton, 020 8558 8284
CROYDON 423-427 Brighton Rd, Sth Groydon LUTON Unit 1, 326 Dunstable R, Luton LU4 8JS 01582728063 SWANSEA7 Samlet Rd. Liansamlet. SA79AG 01792 702069

| I
DARLINGTON 214 Northgats, DL1 1RB MAIDSTONE 57 Upper Stone St. ME15 GHE oiezzeasre SWNDONZIVictoria RdSN1SAW D anz CLICK & COLLECT \
DEAL (KENT) 182-186 High St. CT14 6BQ MANCHESTER ALTRINCHAM 71 Manchester Rd. Altrincham 0161 9412 666 g = OVER 10,500 LOCATIONS

° o=1 WARRINGTON Unit 3, Hawley’s Trade Pk. 01925 630 937
DERBY Derwent St. DE1 2ED 9 MANCHESTER CENTRAL 209 Bury New Road M8 8DU 0161 241 1851 5 L ]
DORGASTER Wheatley Hall Road MANCHESTER OPENSHAW Un't 5, Tower Mil, Ashton Old Rd 0161 2236376 WIBAN 2 Harrison Street, W5 9AU nseaszes | (CALL & COLLECT
DUNDEE 24-26 Trades Lane. DD1 3T MANSFIELD 169 Chesterfield Rd. South 01623 622160 WOLVERHAMPTON Parkfield Rd. Bilston 01802 44186
EDINBURGH 163-171 Plersfield Terrace MIDDLESBROUGH Mandale Triangle, Thomaby 01642 677881 WORCESTER 48a Upper Tything. WR1 1JZ 01905 723451

SOUTHAMPTON 516-518 Portswood Rd. 8055 7768
e g ﬁ SOUTHEND 1139-1141 London Rd. Leigh on Sea 01702483 742

ne E STOKE-ON-TRENT 382-396 Waterloo Rd. Hanley 01782 287321
SUNDERLAND 13-15 Ryhope Rd. Grangetown 0191 5108773

TELESALES
0115 956 5555

AT STORES TODAY



