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Just a small selection from our current stock

Buy online now at: www.gandmtools.co.uk

Qualters & Smith 6" Power Hacksaw,
3ph, £350.00 plus vat.

Roland Camm -2 PNC-2300A CNC Bench
Engraver, 1ph, £350.00 plus vat.

Harrison M300, 6" x 25" Lathe, Tooled,
3ph, £2500.00 plus vat.

Colchester Bantam 1600 Lathe, tooled,
3ph, £1650.00 plus vat.

Myford Super7B Lathe, Stand, Tooled,
Coolant, Light, Excellent Condition,
1ph, £4500.00 plus vat.

Myford VM-B Vertical Mill, Stand, R8
Spindle,Vice, Chuck, 1ph, £1750.00 plus vat.

Myford VM-C Vertical Milling Machine,
Collets, Worklight, R8, 1ph,
£2450.00 plus vat..

Fobco Universal bench Drilling Machine with
Coordinate Table, Fine Feed Quill, Excellent

Boxford CUD 5" x 22" Lathe, Tooling,
J Condition, 1ph, £1250.00 plus vat.

1ph, £1450.00 plus vat.

» Telephone enquiries welcome on any item of stock. « We hold thousands of items not listed above.
+ All items are subject to availability. « All prices are subject to carriage and VAT @ 20%. « We can deliver to all parts of
the UK and deliver worldwide. « Over 7,000 square feet of tools, machines and workshop equipment.

VISA Opening times: 9am-1pm & 2pm->5pm Monday to Friday. Closed Saturdays, except by appointment.
tel: 01903 892510 ¢ www.gandmtools.co.uk ¢ e-mail: sales@egandmtools.co.uk
G and M Tools, The Mill, Mill Lane Ashington, West Sussex RH20 3BX
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81 GOLDEN CELEBRATION FOR

BRACKNELL RAILWAY SOCIETY

Chris Chugg reports on Bracknell's 50th
anniversary, graced by the presence of
not merely one, but two mayors.

84 A TRAIN IS BORN - BUILDING A
SEVEN FOOT STIRLING SINGLE
Luker builds a 7% inch gauge model of a less
famous relative of the eight foot single.
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90 GARRETT 4CD TRACTOR

Chris Gunn redesigns the lubrication
system on his Garrett tractor.
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95 A NEW GWR PANNIER

Doug Hewson embarks on a mission
to improve LBSC's half century old
GWR Pannier Tank design.

98 STEAM TURBINES
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Mike Tilby explores the technology,
history and modelling of steam turbines.

102 WIND AND STEAM IN
WHISSENDINE

Martin Evans takes a trip to Rutland to
visit a steam rally and a working windmill.

105 SIEG SX2 PLUS MILLER
CNC CONVERSION

Graham Sadler explains how he converted his
Sieg milling machine to CNC operation.

108 THE BRUSHLESS BRUTE

Jon Freeman presents a powerful
dual-gauge petrol-electric locomotive.

110 THE BARCLAY WELL
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Terence Holland describes and constructs
two appealing, century old locomotives.

115 SYNCHRONOME
CLOCK REVISITED

Patrick Williams makes some improvements
to his uncle Doug's synchronome clock.

118 3D PRINTING FOR
MODEL ENGINEERS

Brian Marchant ventures into 3D
printing by producing a set of brake
hangers for his latest project.

120 SHOWCASE
Dennis Herbert's 7% inch GWR
‘King' Class locomotive.

121 NATIONAL MODEL
ENGINEERING AND
MODELLING EXHIBITION 2019

John Arrowsmith completes his review of the
prize winners at this year's Doncaster show.

124 CLUB NEWS

Geoff Theasby compiles the latest from
model engineering clubs around the world.

127 DIARY

Forthcoming events.

ON THE COVER...

General Gough is a 6 inch Burrell Scenic showman's engine be-
longing to Mike Robinson and seen at the Whissendine steam rally
at the beginning of June. (Photograph Mike Robinson.)
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BCA MKIII Universal Jig

Boring & Milling Machine

® 8” dia (203mm) 360 degree indexing rotary table
mounted on X&Y ® Compound slides travels

long 8” (203mm) ' ® Cross 5” (127mm)

IN SUPERB
CONDITION

® With rise and fall
swivelling vertical
head ® 2 Speed
Motor ® With spindle
& table equipment
As widely used
in Engineering
and model
engineers alike.

Further information or more photos on request. Inspection
under power, TENIGA - Tel: +44 (0)1425 622567

lel: +44 (0)1425 622567

Email: tenga.eng@homeuser.net
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mingway

126 Dunval Road, Bridgnorth Shropshire WV16 417
United Kingdom

Tel/Fax: +44 (0) 1746 767739
Email:info@hemingwaykits.com

www.hemingwaykits.com

MAXITRAK.COM

The best of model rail and road \ .,
Tel: 01580 893030 Email: mfo@maxltrak com

A high level of detail, live steam lorry, available in 3

Lots of personalisation options available.
Suitable for 16mm set-ups.

3/4”
SENTINEL

DG6 |
Ready to |
Run

£1450

.

FOR SALE

“The Great Marquess”
3%” Gauge LNER 2-6-0.

Designed and built by the late Martin Evans.
Three documents of correspondence from Martin Evans and my late
father, (one written as a certificate of proof and authenticity.

Photos of the build process and the full-size steam engine detailing
the design dated and numbered by Martin.

Engineering drawings folder with developments and copied articles
of the engine build.

The engine has been in the family for many years and
the engine should be returned back in to the model engineering
community and to be enjoyed by someone who understands the
incredible contribution the late Martin Evans had made.

We only want serious/genuine offers to be made, further
photos can be sent if required.

For More information please email;

benfawcett2012@gmail.com or call 07854 119442

o

40 YEARS
EXPERIENCE

3 liveries.

PROMPT MAIL ORDER
MAIDSTONE-ENGINEERING.COM

30 years experience providing fittings, fixings, brass, bronze, copper and steel
Browse our website or visit us at 10-11 Larkstore Park, Staplehurst, Kent, TN12 0QY

TEL: 01580 890066




PARKSIDE ELECTRONICS

www.parksiderailways.co.uk 01282 613646
Southficld St, Nelson, Lancs, BBY 0LD

LYNX MODEL WORKS

e ———

WORKING LIVE STEAM SCALE MODELS, SPECIALIST PARTS

MANUFACTURE. PRE-MACHINED KITS FOR WORKING

STEAM LOCOMOTIVES IN 5" AND 7%" GAUGES

¢ BESPOKE PARTS MACHINING

® STATIONARY AND MARINE
ENGINES MANUFACTURED

® FULL PAINTING & LINING
SERVICE

¢® ECCOMPLIANT
BOILERS FOR
SALE

¢ UNFINISHED
MODELS

COMPLETED y .

LYNX MODEL WORKS

Dovecote House, Main Road,
Maitby Le Marsh, Alford, Lincs,
LN13 DJP

Tel/Fax: 01507 206006
Email: info@lynxmodelworks.co.uk

www.lynxmodelworks.co.uk :nuiisn

G WR / BR Loriot-M Low Machine Wagon Kit — fj:f@c::jfk

Kit includes all leser cut steelwork,
Laser engraved dly wood "planking”

Fully machined buffers and axle boxes
with ball race bearings.
Suspension and draw-hook springs

CNC machined wheels and axles
Available in 5" & 7 1/4" gauge

Tel: 01629 825070 or 07780 956423

5" gauge version:

£329.00

7%" pauge version

£399.00

These kits are designed to be tig-welded together, but could also be silver-soldered.
Only extras requrred are rivets, screws/nuts, glue and paint.

Also available to order as a fully finished ready to run model:
5"-£650.00 :: 7%" - £700.00 Prices ex-works & excluding VAT

www.17d-Itd.co.uk

MINIATURE RAILWAY SPECIALISTS

LOCOMOTIVES, ROLLING STOCK, COMPONENTS
CNC MACHINING SERVICES
17D Limited, Units 12 & 13 Via Gellia Mill, Bonsall, Matlock, Derbyshire, DE4 2AJ

Tracy Tools L.
Unit 1, Parkfield Units,
Barton Hill Way,

Torquay TQR 8JG = | Visit our brand new website L .
We ship anywhere Ke world W'WVV tr acytoos.m

PRODUCTS

Taper Shank Drill
HSS

* Taps and Dies * Endmills
* Centre Drills * Lathe Tooling
* Clearance Bargains ¢ Reamers
* Diestocks * Slot Drills
* Drill sets (HSS) * Specials
boxed » Tailstock Die Holder
* Drills * Tap Wrenches

* Drill set (loose) HS  Thread Chasers

Tel: 01803 328 603

QTracy TOO].S Ltd Fax: 01803 328 157

Email: info@tracytools.com
Tap & Die Specialist, Engineer Tool Supplies =~ WwWw.tracytools.com

The World's Largest Stockists of Model Engineering Supplies

Trade Counter Fully Stocked and Open to Callers - ALL WELCOME
Reeves 2000, Appleby Hill, Austrey, Warks CV8 3ER

T
&

sl sales@ajreeves.com
Tel: 01827 830894 ot er e o http://www.ajreeves.com
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For excluswe offers visit our websﬂe WWW ajreeves.com

images for display purposes only. Actual item supplied may differ from image or follow us on Facebook

?,,EEVE Stockists of major brands for the Model Engineer including
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—HYLOMAR SIEVERT. GUHRING

Iha Towel Company




LT . u Tl e e ayre e BEal Sy e T gy, - ol

BLACKGATES ENGINEERING [\ m S

el Enentr | See Websie for up o datelnio. [ -] %) POLLY MODEL ENGINEERING LIMITED
Incorporating: == Ploase m-roah your vebelte browser. B - ———— e
Dave Goodwin castings — Norman Spink castings — Michael Breeze designs LM@MW kits / Ready to run PPTRTR—

pritisn vigae with a ¥roven irac {"- F'l{_'i, orad
. Class 59 / ss Class 67 '
Clarksons of York designs | T Uy

And now exclusive to Blackgates Engineering
novice builder with hand tools only.

‘SOllthWOI‘th Engines, | . | 1 - damgn With 10 other distinctive Polly kit build locos
(as seen on Keith Appletons ‘You tube’ videos) ' 385, h;-f 5 -~ B o ervons (et e oo 8 et and
. . » . : . castings for fine scale models).
Coming soon Southworth Corliss & Lincoln Engines Neptune 4 - ’

Kit price £7044 inc VAT & UK delivery, other 5" gauge kit locos from £5716

wrseers The rugged POLLY designs provide for reliability and longevity,
"~~~ 1. with performance to match the experts. Manufactured using

Fully machined kit to build our latest coal
fired 5° gauge loco. Easily assembled by

SOUTHWORTH R et o G gt
WEIR TYPE FEED SOUTHWORTH e With over 30 years of POLLY
PUMP DUPLEX PUMP ocomotive manutacturng
AVAILABLE IN AVAILABLE IN e N
3" HIGH £35.00 MINI £67.00 L Seseiey. f'f:"'
12" HIGH £284.00 LARGE £179.00
+VAT + VAT Don't forget Polly is one of the largest
suppliers of fittings, drawings,
| castings, materials, parts etc to model
engineers. See us at exhibitions,
worldwide mail order.
Also available the Rotative pump in small & large bore as seen in the Blackgates catalogue T ————
PN o . o o' o
ﬂwlllnhnhﬁll.ﬂ-hm mlﬂ:mmummn - Tel;ﬂlli'iﬂi::.‘mﬂ
Clarksons of York
C|ark30ns Of YOI'k Sing'e Cy[inder
Single Cylinder Horizontal Vertical The
Available in 1" bore £84.00 Available in
& 2" bore £314.50 1" bore £87.50 Steam Wo rkShOp
(inc drawings) + VAT & 2" bore £361.00 Now Incorporating D.Hewson Models
gnmdmug;g All steam models bought, sold, exchanged, valued, restored, repaired, finished, painted, lined,
+ VAT
Sanderson Beam Engine Sep—
1" = 1ft scale model 12h.p
beam engine of 1846
Available in
GM £572.00 or
Blackgates Twin Cl £334.50
Twin Oscillating Engine (including drawings) + VAT
Drawings & castings £52.00 _ _ : _

+ VAT We always have a huge number of models in stock, and are always interested in anything from a set of
e ol s e e o T _l castings to a gold medal winner. Please do visit our website, or simply give us a bell for the most friendly,
2019 Catalogue & Clarkson Catalogue | GIFT VOUCHERS " helpful, fair and knowlegable,..... (if we do say so ourselves),..... service available.

5 Now available AVAILABLE! , Sk
Blackgates Engineering | | - - Enthusnasts
Unit 1, Victory Court, Flagship Square, Shawcross Business Park, Dewsbury, West Yorkshire, For Enthusiasts
WF12 7TH | 'q—-' = = ”
Tel: 01924 466000 Fax: 01924 488888 1 07816 963463

Email: sales@blackgates.co.uk Website: www.blackgates.co.uk

, -

Follow us on twitter @BlackgatesEng ' | ge . WWw.steamworkshop.co.uk
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Weeting Rally
The Weeting Steam Engine
Rally and Country Show is,
as far as | am aware, the
largest of its kind in East
Anglia and this year is
celebrating its 51%! year.
It takes place at Fengate
Farm, Weeting, Norfolk,
on Friday, Saturday and
Sunday, the 19" to 21
July. Weeting lies just on
the Norfolk/Suffolk border
near Brandon, in the district
of Breckland.
This year promises to be
quite spectacular, with the
Brandon Club’s miniature
railway in operation, tractors
(140 of them at the last
count), traction engines,
steam lorries, cars motorbikes,
military vehicles and
fairground rides. Add to that
falconry displays, helicopter
flights, Will's Working
Spaniels, heavy horses, tank
rides, archery and bouncy
castles and you have a show
that is not to be missed. On
Saturday evening the outdoor
stage will be the focus of the
evening’'s entertainment, to

Whissénd.ine

As you can see, your editor had a jolly day out at the

' Whissendine Steam Rally a month ago, including a road run

- on the star of our front cover, Mike Robinson’s General Gough.
' His report on the event may be found on page 102.

include the ‘D-Day Darling’
Trio, the ‘Heathen' rock band
and even dancing girls!
Entry is £10 for adults on
Friday and £12 on Saturday
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omen of Things to Come?

'l-“_ ‘
e Sy -
- e T —
M - &.&m

R oL e
E AN o W ey
S

By the time you read this we will no doubt have a new Prime
Minister. Your editor of course hesitates to whip out his
crystal ball on this occasion or make any reckless predictions
about the outcome of the party leadership election. However,
this locomotive was seen recently by Roger Backhouse on
one of his many days out, at Hotham Park, near Bognor Regis.
He tells me that it is not a steam locomotive but a steam
outline Diesel, so It Is not quite as It appears, generates a lot
of hot air and goes around in circles. Could this perhaps be an

and Sunday but parking is

free. Space for camping and
caravanning is available.
Further information may be
found at www.weetingrally.co.uk

Garrett Tractor

I'm afraid | misled our readers
a couple of issues ago by
suggesting that Chris Gunn's
6 inch Garrett 4CD tractor
series had come to an end.

It hasn't — there's yet more!

In this issue Chris discusses
the redesign of the engine's
lubrication system. In future
Issues he will discuss painting
the engine, cladding the boiler
and some modifications to
the canopy. He will then round
off by relating some of his
experiences with the engine on
the rally field.

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
mrevans@cantab.net

Model Engineer 5 July 2019

Alan
Crossfield
looks
forward to
this year's
IMLEC, to be hosted by
the Leyland club.

over the weekend of 12 to

14 July at Worden Park,
Leyland. This will be the
51st year of the competition
and the sixth time Leyland
Society of Model Engineers
has played host, the last
occasion being 2013. Since
then, two major projects have
been the focus of the LSME
membership, the first of these
being the construction of a
new clubhouse. Discussion
amongst the members
revealed divided opinion, some
preferring to embark on yet
another upgrade whilst others
favoured the more ambitious
approach of demolish and
rebuild. Eventually, plans
were drawn up - and accepted
by the local authority - for a
completely new building.

Except for brick laying, all
the work was carried out by
LSME members during the
winter of 2015/16 and the

I MLEC 2019 will take place

A promised new entry this year, City of Carlisle.

www.model-engineer.co.uk

IMLEC and the Years Between

Roger Holland's A4, Wild Swan is a regular IMLEC competitor.

clubhouse formally opened

in the presence of the South
Ribble Mayor on 3 July 2016.
Shortly after this event,
expansion and development of
the workshop facility became
possible as the relocation

of wash rooms to within the
new clubhouse gave up space
for more machine tools and

a safer working area. The
result has been achieved after
removal of internal walls and
the construction of an annex
for grass cutting equipment. It
came as no surprise, however,
to find we had accumulated,
by the end of 2018, a backlog
of repair issues for other parts
of the infrastructure so spring
2019 has seen working parties
busy with track maintenance
on both ground and raised
level tracks. Both will be in
full operation throughout the
IMLEC weekend, the ground
level 74 inch gauge providing
rides for the general public
whilst the raised 5 and 3"
inch gauges will host the
competition.

A field of 28 competitors
will challenge for the Martin
Evans Trophy, starting at
1.00pm on Friday 12 July.
Saturday's competition runs
will be followed by an informal
evening's running session on
the raised track. Photograph
1 shows regular competitor,
Roger Holland’s A4, ‘Wild
Swan' and photo 2 shows

an IMLEC newcomer, Nick
and Geoff Elliott's Princess
Coronation class, City of
Carlisle.

Distance and work output for
all the runs will be measured
by the Leyland dynamometer
car. This works by digital
technology with very few
physical connectors, as the
‘box of tricks' (connected to
the dynamometer’s drawbar)
‘talks’ to the observer's
tablet via a Bluetooth link.
Information displayed on
the tablet is quite extensive
and during the competition,
this will be downloaded to
a PC at the end of each run.
However, because the tablet
and the PC share a WIFI link,
the information can also be
seen prior to the download -
as it happens in fact. For the
benefit of the spectator, we
once again plan to display
the performance of each
locomotive on a fixed monitor
screen in real time, as the run
progresses! In addition, and
again for the benefit of the
spectator, there will be a fixed
line-side camera providing
CCTV. So, lots of drama and
steam action promised for
the IMLEC weekend including
steam road vehicles. Why
not join us? We're just off the
M6 at junction 28 (Sat-nav
postcode: PR25 1DJ).

ME
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Here is the venerable locomotive which opened the track in 1969. For some reason Derek never got around to painting the locomotive and
now it is so well known in the Club as Brasso that he never could add the livery. Little things that make up history.

Golden Celebration for
Bracknell Railway Society

ifty years ago, Derek
Alford drove his

locomotive with the
Mayor of Bracknell as a
passenger to celebrate
the official opening of the
Bracknell Railway Society's
new track at Jocks Lane.
Remarkably, Derek, driving

Chris Chugg
describes the
festivities at
the Bracknell = TS8¢
club’s fiftieth annwersary.

Here are the two visiting Mayors
cutting the tape on the 50th
anniversary run, Mayor of
Bracknell Forest, Cllr. Alvin Finch
and Mayor of Bracknell Town
Council, Cllr. Sandra Ingham.
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the same locomotive, an
appropriate golden colour and
affectionately called Brasso,
was invited back to take part
in the 50th anniversary and
indeed Derek's locomotive did
complete a few laps. Although
it performed well, it was too
much to ask of the vintage

locomotive to pull a heavier
train with VIP passengers.
Instead the Mayor of Bracknell
Town, Cllr Sandra Ingham
and Cllr Alvin Finch, Mayor
of Bracknell Forest Council
were taken around by David
Shepeard behind his Polly
5. David, an excellent driver,
duly delivered his important
passengers back safely
after their one fifth of a mile
journey around the now much
extended and improved track.
Strictly speaking, the
Bracknell Railway Society
(BRS) was established a
decade earlier and has grown
to include several groups
covering all aspects of railway
interest. There is a very active
small-scale modelling group
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This picture shows Les Derbyshire opening the track in 1969 looking rather
youthful and with Brasso as the engine used on the inaugural run.

Excellent shot of David Mayall's new locomotive - a Jubilee Class
locomotive Gibraltar - based on a heavily modified commercially
built ready to run locomotive from Silver Crest Models.

and a regular programme
of specialist talks. Early on,
a new section, the Motive
Power Section (MPS) was
set up to build and maintain
a track at Jocks Lane for the
steam enthusiasts. This was
achieved with the generous
help and support of the
Bracknell Borough Council
which gave the Society use of
land in a public park that is still
a much-appreciated amenity
for the people of Bracknell. The
MPS reqgularly runs the railway
for the public once a month
during the summer and has
become a popular attraction at
the park. The track was initially
laid down in 1968/9 and was
significantly extended in 2005
to its current size and layout.
The MPS can muster a
large collection of steam and
electric locomotives, both
3%z and 5 inch gauge, and
on running days can easily
carry 300 or more passengers
in a few hours. On the day
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of the 50th anniversary, 7th
April 2019, the local council
had arranged for many other
attractions to be laid on as
part of an annual event for
the primary school children of
Bracknell. Excited youngsters
were there in numbers and on
this day we carried nearly 500
passengers. So - a brilliant
result for both the MPS and
Bracknell.

Over the years the Jocks
Lane site as well as the track
has expanded considerably,
adding storage and workshop
facilities. Meeting every
Thursday morning at Jocks
Lane the MPS members
exchange views, experiences
and opinions on live steam
model engineering and
drink tea! Importantly, most
maintenance work on the
track, rolling stock and the
site generally takes place
then, under the watchful
eye of Chief Engineer David

Mayall. A mainstay of the Club,

EVENTS
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It is always important to have a cake cutting ceremony at an anniversary and here are
Cllr. Roger Meek and the two Mayors flanked by Club members. From left to right in the

background. Brenda Irving, Les Derbyshire, David Mayall, Derek Alford and Francis Mayall.
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David Mayall, Chief Engineer and Mayor of Bracknell Forest Cuuncﬂ, Alvin chh.

New members are always
welcome at Jocks Lane,
Bracknell, to join the vibrant
club that has a 50-year history.
Do get in touch and help
us to aim for the Diamond
celebrations in 2044!

Visit our website to
learn more:
www.bracknellrailway
soclety.co.uk

David brings wide ranging
engineering expertise in
building and running steam
locomotives to the section. He
and his wife Frances worked
tirelessly to set up and run

the anniversary event. Many
members of the MPS turned
out in force to help and many
of the original members

also came back to celebrate
including Les Derbyshire who
was Chairman at the time the ME
track opened.
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David Shepeard stepped in to take our VIPs on a ride around the track usmg his Polly 5.
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The complete locomotive.

A Train is Born - Buildin
Seven Foot Stirling Single

Luker relates how he
built a 7%
Inch gauge
Stirling 7
foot single
locomotive.

—

Continued from p.39
M.E. 4615, 21 June 2019

The previous instalment
(p. 37, M.E. 4614)
included a cross sectional
illustration demonstrating
the workings of a typical
boiler. Unfortunately we
failed to acknowledge the
source of the illustration,
which is ‘Peter’s Railway’
by Christopher Vine. We
apologise to Mr. Vine for
this omission.

84

really enjoy speaking to
the visitors at the Rand

Society of Model Engineering

(RSME). If you want me to
carry on for ages just keep
the conversation technical
and away from what the latest
celebrity did to make the
headlines. | had a gentleman
ask me where the trains come
from, to which | replied “the
members generally build
them”. He then asked “but
where do you get the parts?”
| realized | should have said
they make the trains, adding
credence to the expression
‘scratch built locomotive’,
Back to the build at hand,;
with most of the components
made and the subassemblies
tested and fitted | could start
with the final assembly and
painting.

General assembly

Most of the assembly is
straight forward and not
worthy of much mention, other
than one point - | leave the
copper pipework for last (after
everything has been painted)
due to the sheer number of
different pipes. Most of them
are bent into place on the job
and that's where they stay.

| have a home-made tube

bender for the stainless tubing
and the more complex tight
bends but the sheet metal
forming machine works really
well for large radius bends like
on the front of the smokebox
(photo 30).

Space is very limited
for assembly and it is not
uncommon to modify
spanners or even make special
tools for assembly. | never
buy expensive spanners; my
spanner turnover is too high.
A tip on tightening: the further
away from the bolt or nut you
hold the spanner, the more
torque you apply (for a given
force). This is why larger bolts
require longer spanners to
tighten properly. If you are in
a habit of stripping bolts, hold
the spanner closer to the bolt.

Once everything has been
fitted it's time to strip for
painting. | like to paint in
batches, with the frames
the first batch and then the
remainder of the locomotive.

Painting the locomotive

| would like to state
categorically | am no expert

in painting and the following

is only how | go about it. |
normally apply a self-etch
primer to the bare metal then a
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2k surfacing primer and finally
a 2k top coat (photo 31). The
2k seems to handle the heat
and cleaning reasonably well.
For this locomotive | used
the RB-10 high heat self-etch
primer on the smokebox and
boiler but after the first steam
it bubbled in certain places so
| have yet to find a self-etch
primer that can handle the
boiler temperature. In future
| will probably stick with the
2k primer and avoid the etch
primer in the high heat areas
altogether.

| use an old larger capacity
gravity feed spray gun from
Adendorff that | bought close
to a decade ago. It has sprayed
three vintage bikes, two
locomotives and numerous
other projects. | even use it
to spray the moulds when |
do special castings and it's
still going. For smaller jobs,
| recently purchased a small
touch-up spray gun and | am
very impressed with how well
it works.

| have found that filling the
compressor the day before
and clearing the lines helps
with any moisture that would
otherwise damage a perfect
spray job. It's essential to
have a filter and water trap
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in line and the compressor
needs to be sized correctly for
the amount of spray painting
you intend doing. | carefully
measure and mix the paint in
another container and pour
the paint through a stocking
into the gun. After every spray
session the gun is thoroughly
stripped and cleaned with
thinners and blown dry with
clean compressor air. It's
pointless straining the paint

if there’s debris in the gun left
over from cleaning. I've found
that if I'm pedantic with the
above | generally get a decent
finish.

Now for the bit that's out of
our control. Budget for some
extra paint because the last
coat on the final component
Is bound to be struck by a
kamikaze miggie or a hair from
an overeager best friend that
requires a pat. Apparently it is
unacceptable to convert the
spare room into a spray booth

so the best we can do is watch

the time of day spray painting
Is done and avoid wind.
Generally, | have found early
morning is a good time.

As for mixing, number
of coats, sanding, etc. the
best is always to follow the
manufacturer’s instructions
and ask for the data sheet
when buying paint. The
sales guys are also generally
knowledgeable for the more
common applications. Failing
that, there are a couple of
good books on spray painting
techniques. Mixed 2k lasts
a day in the fridge for touch-
up; avoid domestic unrest by
placing it in a sealed container
to stop last night's quiche
tasting a little tangy.

This specific locomotive
required substantial lining
which added to the complexity
of painting. All borders were
black with either a white or
red line (photo 32). | managed
to do this with fine line tape
available from the automotive
paint shop; it can be removed
after the paint has cured
leaving a clean line, unlike
masking tape. The thin white
and red line was drawn on
using paint in an open syringe
with the needle rounded on
the end. For thinner paint the
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line in front of the smokebox.

The painted tender.

needle needs to be longer and
for thicker paint the needle
shorter. This works on a
similar principle to an art pen
just much cheaper and it holds
far more paint.

The stickers were then
applied and coated with 2k
clear coat to seal them in and
for protection against cleaning
and handling (photo 33).

Some woodwork
Originally these locomotives
had wooden footplates and
it would be a shame to do

Large stainless steel bend far the blower

something different with

the model. | generally shy
away from woodwork - even
pattern making is a chore

- but my Gran gave me a

piece of sleeper wood that

my Great Grandfather had in
his workshop that | thought
would do. To cut the thin strips
reliably | bought a table saw
and when | cut the outer edges
off the block | found the most
beautiful teak hiding below the
degraded skin. | managed to
cut 5mm X 20mm strips (in fact
| managed 3mm x 16mm for

STIRLING SINGLE

Footplate woodwork.

a smaller locomotive as well)
with a fine blade - no sanding
- just some linseed oil but -
enough said - let the picture
speak for itself (photo 34).

Posing for the camera

The locomotive was tested on
air and then tested on steam.
Surprisingly everything worked
well without major issues. So,
before the locomotive gets
scratched and dirty from going
round the track at RSME |
thought it prudent to take some
pictures (photos 35 — 40).
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The conclusion
Subsequent to the photo-shoot
the locomotive has been to the
RSME club to put it through
Its paces. Day one was a
disaster and I'm not ashamed
to say | didn't get it to work
the first day on the track. The
locomotive steamed really well
with every mechanical system
working as expected but other
than it wouldn't stay on the
rails! The smallest curve would
have it derailing. It turned out
that the flexibles between the
engine and tender were too
tight, not allowing enough
movement, and once this was
addressed the locomotive and
| flew around the track without
any issues.

It's an interesting
locomotive to run. Because
of the size of the locomotive
there are delays with
everything that runs off
steam like the regulator and
steam brakes (just like the
real locomotive, | might add).
It is rewarding seeing how
efficient my boiler design is;
| kept the fire door open for
most of the day to stop the
safety valve from blowing
off unnecessarily and | was
never short of steam. It ran on

Comparing the prototype and the model.

anthracite with the firebox less
than half full - in retrospect
| could have moved the fire
door down further. For those
familiar with steam trains this
locomotive hasn't got a steam
dome. Regardless, with my
regulator design and super
heaters in place | have yet to
get priming.

Table 1 has a few statistics
that might be of interest.

‘\: i
Ny
Back view of the locomotive.
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Lathes and mo
for Beginners

_F-

Graham s,

[ A
Sadler

explains a

procedure

for removing the wear
from your lathe.

Continued from p.52
M.E. 4615, 21 June 2019
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projects | have outlined, you

will have a sizeable quantity
of kit, for holding taps and dies,
tools, a clamping kit with the
tee nuts, a tool-post and tool
holders, soft vice jaws, a rack
for your files, slitting saw arbor,
centre height gauge, a height
adjustable boring tool holder, a
spindle hand crank, equipment
for dividing, a grinding rest
and the equipment to grind
lathe tools, boring tools and
even sharpen milling cutters.
In addition we have covered a
host of engineering terms and
some of the important basic
skills needed for success. Now
it is time to examine ways
in which they help achieving
accuracy of work.

I f you have made all the

Setting up your lathe
The most important thing
Is how to set up the lathe
correctly. | didnt cover this
earlier, as there wasn't a lot of
point, when the basic skills and
knowledge of how to operate
the lathe hadn't been covered.
When we mounted the lathe
a long time ago, we did an
approximation of getting it
level using a spirit level. Now
it's time to do the job properly.
Before you start, give
the whole lathe a thorough
clean, service and lubrication
including the head and
taillstock centre bores. Most
people will have pre-owned
lathes so it is probably a good
time to give it a good overhaul.
Take care that keys are not
lost and ensure plenty of clear
space to deposit removed
components and space for
cleaning. Don't be afraid of this
task as it will teach you a lot
about your machine!

* Remove the screws holding
the cross slide screw bracket
and the nut and remove the
cross slide.

* Remove the locknut at the
end of the lead screw and
remove the hand wheel.

* Remove the right hand lead
screw bracket. This will mean
moving the saddle to the
extreme left so the lead screw
can flex enough to pull the
bracket off the dowel pins.

* Remove the gear train banjo
and gear cover then remove
the collar at the end of the
lead screw.

* Lock the half nuts and move
the saddle to the right to
pull the screw out of both
bearings then remove the
screw. This is a lot easier for
a non-gearbox machine.

* Support the apron underneath
then undo the cap screws
retaining the apron.

* Undo the bolts which hold
the saddle lower guide plates
onto the bed and remove the
saddle.

* Remove the bed wiper
assembly. This can be
washed in paraffin by
holding the end and
squeezing between finger
and thumb, sliding down
the length. This will remove
a surprising amount of tiny
particles. The working face is
scratched with a craft knife
to remove any glaze. OEM
felt wipers are expensive
for what they are and this
treatment will virtually fully
rejuvenate them.

All parts should now be
cleaned with wipes, then in a
paraffin bath (use gloves and
a face mask or the elf'n'safety
bods will be after you) with
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small nylon brushes to clean
all parts fully. Take care not
to disturb the stacks of shims
bonded to the underside of
the saddle - these appear to
be solid but are 0.002 inch
laminated shims.

A symptom of wear
One problem does exist with
older Myfords. They were
designed to use the outdated
narrow guide principle where
the saddle was guided only
by the front shear. All well
and good in theory, when the
machine is new, but the two
working faces are of different
lengths, the inner one being
very short. Furthermore, the
saddle hand wheel is on the
right where the inner guide
does not extend. The result
is that the saddle will tend to
twist during a cut towards the
chuck, causing unequal wear,
especially on the short inner
shear. This will seriously reduce
the accuracy of the machine.
If you take a big roughing
cut, measure, then add a light
finishing cut you may find that
the shaft does not end up the
expected size. The roughing
cut will cause the saddle to
twist more (clockwise) and
thus cause the tool to dig in,
the tool being over the left
end of the saddle, while with
the lighter finishing cut this
problem will not be so severe.
Later machines (including
mine circa 1982) use the wide
quide so that the outer edges
of the bed are used rather
than just the front shear, thus
eliminating this problem.

Solving the problem
There is a well-known solution
to this problem, which makes
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The simple dummy saddle jig to check the bed shears, set up here to check between
shear 2 (reference face) and the front, shear 1. Any adjustment for a wide guide lathe
starts here, then works between shear 1 and 4. For narrow guide lathes, start with shear
4 as reference to correct no. 1 then true no. 2 from it. The device is surprisingly sensitive.

use of the unused machined
back face of the saddle.

Measure the gap between
the back shear and the back
vertical face of the saddle.

We now get a strip of steel to
fill that gap but note, it must
be perfectly parallel. Now the
old step in the centre of the
saddle is machined to get a
clearance and the new strip of
steel is bonded in place. This
may throw the whole saddle
forward but the front gib
screws will take up any slack
provided it is not too large.

On reassembly of the lathe,
you will need to check that the
lead screw has not been thrown
out of line when the half nuts
are engaged. Your DTI will tell
you of any deflection but do
check this several times. In
this case it will be necessary to
pack the lead screw brackets
out with shims. With a gearbox
machine, the box will also
need to be realigned. This is
achieved by supporting the
box on wedges at each end
then measuring the height of
the lead screw at the tailstock
bearing and checking that it is
the same at the headstock. The
top of the gearbox is removed
to use the machined top face
as a datum. The DTl is now put
on a long bar so that the top
of the box can be set parallel
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to the bed. This task is quite
straightforward but it must be
correct or the wear will be rapid
In the whole system.

The saddle retaining strips
are matched to the thickness
of the bed shears by a set of
laminated shims, factory fitted,
and these if required can be
peeled off to reduce clearance
using a razor blade - but tread
carefully! Do not bend the
shims when removing them as
you may go too far and need
to put one back. A kink in it will
do no good at all.

Get a very, very fine file and
very lightly rub it dead flat
along the top of the bed. This
Is to detect the presence of
any small raised nibs, caused
by (say) dropping a spanner
onto the bed. Any high points
should be carefully removed.
This of course is not required
iIf you have a hardened bed. DO
NOT attempt to remove any
dents - just the raised crater
rim. The hole itself will provide
a nice oil reservoir... Check the
inside face of the saddle for
scratches caused by lumps of
swarf, or worse still abrasive
particles, and treat them in the
same way.

Refit the saddle and adjust
the gib. Set the outside pair
first then bring the inner one
Into contact with the gib

strip but not causing any
change to the movement of
the saddle. Hopefully there
will not be much difference in
adjustment required at each
end of the bed. The saddle at
the headstock end gets most
use and, when this is correctly
adjusted, the saddle can lock
at the unworn tailstock end.

If there is, then the correction
Is not easy. Ideally, a large
micrometer will be needed if
your machine is originally a
narrow guide version (although
there is a way round this)

and the unused pristine back
edge of the bed will be used
as a reference. A smaller one
will be sufficient if you have

a wide guide machine where
the relatively unused inner
edge of the front shear can be
used. Only the tailstock slides
on this and this is not moved
much compared to the saddle.
Measure the width from your
reference face and record the
differences every 25mm to get
a clear picture of the problem.

Fixing general

bed wear problems
Correcting any wear problems
needs a lot of care but it can

be achieved with simple kit.
Firstly, make the tool shown

in photo 234, which acts as

an adjustable variable width
saddle. The dimensions are
unimportant but the end blocks
need to be a minimum of 60mm
long from s inch or 1T6mm
square stock as the bed shears
are ¥z inch thick. These should
be machined true on two faces
or you will get false readings.
Use M5 screws tapped into the

S~
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blocks passing through 6mm
clearance holes to give plenty
of adjustment.

Although drawn steel is
square enough for most work,
the faces may not be fully flat
or at perfect right angles. Fixing
this is a simple facing job with
the blocks held under the tool
post (photo 235). Ensure the
finish on the working face is as
good as you can get it. | used
a dead smooth file to carefully
remove most of the machining
marks from the working face
but take care or the face will be
rounded.

Check that the cross
mounting plate from 50 X 3mm
steel flat is actually flat and
does not have any dings on
what will be the working face
or they will cause it to rock in
use. Use a fine file to draw file
these away and check there is
no rocking or twist by laying
It on the lathe bed. The tool
seems crude but when set up it
Is remarkably sensitive.

| will number the vertical
shear faces 1 to 4 from front
to back. Assemble the jig onto
the bed of the lathe. Do this
at the tailstock end, which will
be the least worn. Tighten the
reference face, then clamp
the other block tightly against
the shear. | used two small ‘G’
clamps for this, working on the
blocks themselves. Now move
it to the headstock end and see
if you can measure any wear
by using feeler gauges. This
will give you some indication of
the problem in hand and how
much material will need to be
removed from the tailstock end.

@®To be continued.

. -

Fly cutting the ¢ inch jig square end blocks true.
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in 6 inch scale

Chris Gunn
redesigns the
lubrication
system.

Continued from p.847
M.E. 4614, 7 June 2019

Drawings, castings and
machining services are
available from A. N.
Engineering: Email:
a.nutting@hotmail.co.uk

90

This article has been written
to guide the builder through
the construction of the 6 inch
scale Garrett 4CD tractor
designed by Chris d’Alquen.
The writer has previously
built a 4 inch scale Garrett
and a 6 inch scale Foden
wagon so has the benefit of
considerable experience in
larger scale modelling. Most
machining can be done in
the average home workshop
but the supplier from whom
the castings and drawings
are currently available is
able to provide a machining
service for the largest items
if required.

t the end of the rally
season last year, a long
running problem | had

with the lubricator on my 4 inch
Garret came to a head when
the unit stopped pumping oil
and | could do nothing with

it to make it pump. | had had
problems with the non-return
valve in the system a number
of times prior to this, enough
to make me modify the oil
inlet valve on the cylinder
block. | redesigned the valve
to incorporate a needle valve
so | could shut off live steam
to the oil line, so | could work
on the lubricator in the field,
with steam raised. This came
in very handy as problems
invariably happened at the
most inconvenient moment.

| was able to isolate the
lubricator, clear the lubricator
fault and then get going again.
The lubricator also had an

oil leak from the operating
lever spindle, which meant
the oil dripped down from the
lubricator and dripped onto
the hot cylinder, making an

Garrett 4CD Tractor

ever present mess. In between
rallies | always had a small oil
puddle on the garage floor.

One of my fellow club
members pointed me in the
direction of an article from
a back copy of the Model
Engineer written by Eric
Lindsay in the 23 August issue
in 2002. The article described
a modification to the lubricator,
which incorporated a
commercial oil pump element
made by Interlube. These are
often used on commercial
vehicle automatic lubrication
systems. Often a ring of these
small oil pumps is mounted
In a circle around an eccentric
cam and as the cam rotates,
each pump in turn will deliver
a shot of oil to the designated
oiling point. The pump element
incorporates a tube connector,
a non-return valve and the
pump piston return spring all
In one compact unit. | was also
given a couple of the pump
elements that came off a truck
lubricating system that had
been replaced with a new one.

| took the lubricator off the

4 inch scale engine and the
pump element and had a good
look through the article. | took
the lubricator to pieces, which
was not easy as it was very
difficult to disassemble the
shaft, as the s inch pins had
been poorly drilled and | found
the boss of the hardened
ratchet wheel was broken
away around the hole. | finally
did get it apart and then | could
see the source of the oll leak,
which was wear in the bore
and on the shaft on which the
ratchet and pump eccentric
run. The problem with this type
of lubricator is that the shaft
is running in a short bearing

in one side of the casing and
the action of the pump causes
a moment about the bearing,
which will lead to wear in

due course. After chatting
with some of my fellow club
members around the camp fire
at one of the rallies, it turned
out that | was not the only one
with this problem.
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When | took all this into
consideration, | decided to
bite the bullet and redesign
my lubricator completely and
hopefully eradicate the leaking
problem and incorporate
the Interlube pump as well.
| figured that it would be as
quick to start again as trying
to bodge up the old one. As
my engines do work during the
summer season it is vital that
the lubricator is in good shape
and pumping oil.

| started sketching on
graph paper and came up
with a layout and some of the
principal dimensions. Then
| booted up my old version
of Visual CADD to check this
out on my computer, but the
program kept crashing, as it
was not happy with Windows
XP. | tried a trial version of
Visual CADD, which did work,
but before the trial ran out |
came across a 2D/3D version
of Total CADD in the clearance
bin at PC World for a tenner;
| bought it and worked up the
design on that.

| do sometimes wonder if
some of these programs are
unnecessarily complicated and
have too many options and
choices. When | was working
| was an early adopter of
computers and CAD but with
a simple 2D version called
Generic CAD, which worked
on a DOS platform. This had
enough choices to enable me
to do all the design work on
it and had enough features to
do all I needed. It was quick to
use as it did not have a lot of
menus that | would never use.
It also had a feature which |
have not found on any of the
newer ones (bearing in mind
| am no expert and have only
dabbled since | retired); it was
possible to load one drawing
on top of another, which was
really handy when doing
layouts for customers and
saved loads of time.

Unless you are using one of
these programs every day it is
easy to forget which tool bar
contains what, which makes it
slow going when coming back
to it after a six month gap.

Anyway, | digress, | set out
the lubricator for the 4 inch
Garrett and as | also needed
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one for the 6 inch Scale 4CD,
| did a scaled up version for
that too. The main features of
the lubricator were that | used
the Interlube pump element
and placed this as low as
It could go in the tank. The
pump was driven by a cam on
a shaft which was supported
by bearings on both sides of
the tank. | would use a sprag
clutch instead of a ratchet
wheel and locate this in the
operating lever. However, |
would need a ratchet wheel
to stop the shaft running
In reverse. The size of this
ratchet was not important.

| already had a couple of
Ya inch bore sprag clutches -
which | had acquired 30 years
ago at least, for some long
forgotten project - and luckily |
put my hand straight on them
(who says my workshop is an
untidy mess?). | also found
these available on the internet
from several suppliers, with '
inch and 6mm bores in various
qualities. | had some ratchets
which | had kept since | worked
at British Steel in 1970. At
the time our department was
responsible for maintaining
the old Leo computer and long
after Leo was made obsolete
the stores had a clear out and
| was given a box full of useful

new mechanical spares that
came from the printers and
card readers, as they knew |
built models. Amongst these
were 4 ratchets and these duly
came in handy after a 47 year
wait.

The general arrangement
drawing of the 6 inch lubricator
body is shown in fig 33.

Figure 34 shows the
components that make up
the pumping section of the
lubricator, together with the
items that fit on the pump
shaft. Figure 35 shows the
components that operate the
lubricator.

The drawing shows the main
dimensions of the tank as |
Imagine that not everyone will
want to make the tank in the
way | did (which was driven by
materials available to me at
the time). Having designed the
lubricators around the parts
| had available, it was time to
start making them.

| decided to make them
together as | needed the 4
inch scale version first, ready
for the next rally season; the 6
inch version would be needed
in due course. The 4 inch
scale version and the 6 inch
version shared some common
parts and others were similar
but of a different size. Some

commercially made lubricators
use a cast tank, others use a
tank fabricated from square
brass tube. | did not want to
get involved with a cast tank
and could not find square
brass tube big enough for the
6 inch version.

As the sides and ends of
the tank need a boss for the
bearing or pump, | decided to
machine the tank sides from
solid using some off-cuts of
brass plate. | had a quantity
of % inch thick brass plate off-
cuts from my working days so |
decided to mark some of them
out and turn the thickness
down to 3mm, leaving the
boss proud at 4 inch long for
the shaft bearings and 4 inch
long for the pump and dummy
spring housing.

| made a base with a
step around it and then
silver soldered the whole
lot together. | can imagine
that this sounds like a lot of
messing about to make the
tanks, but it was surprisingly
fast to do and | felt it made a
good job. The brass sections
were sawn off close to size
and then milled square and
to size, milling and drilling a
pair of opposite sides or ends
together. It is important to
mill the sides of the plates
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to match the upstand on the
base, so when assembled,
everything fits together nicely.
| milled the top of the sides
down to leave a small upstand
which would contain the lid
hinge pin hole.

The sides were drilled in
pairs, drilling the holes for the
lid pivot and another hole in
the centre of where the boss
would finish up and I drilled
this and tapped it 2 inch BSB,
a fine thread for the two shaft
bearings. | had elected to fit
separate bearings so these
could be renewed at some
point in the future, should this
be necessary. | had decided
to make the bearings from
hexagon and these would be
threaded in and screwed to
the shoulder and then reamed
in line. | would not normally
advocate fitting bearings this
way, as a poor thread could pull
the bearings out of line, but in
this application and material
| felt this would suit. | also
wanted to be able to change
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Milling the lubricator base.

the bearings should the need
arise and making them in this
way meant | could unscrew
the bearing and either bush
them or make new ones. | did
not want to press the bearings
into the boss and then have to
push them out again with the
risk of bending the sides of the
tank. Once the bearings were
renewed it is a simple matter to
ream them in line again.

The ends were just drilled
and tapped in the centre of
where the boss would be. The

The tank sides drilled and tapped.

‘front’ was tapped an M12

fine thread to fit the Interlube
pump module and my fellow
club member who donated the
lubrication pumps also loaned
me the tap. The ‘rear’ was
tapped to take a dummy spring
housing, which would be fitted
to make the assembly more
like the real thing.

The bases were also milled
square and then a lip was
milled all around creating a
register for the sides and ends.
The ends of the base were

drilled 6BA clearance for the
mounting screws. Photograph
501 shows the lubricator base
being milled and in photo 502
the tank sides are drilled and
tapped.

®To be continued.

NEXT TIME
We continue by machining
the bosses and bearings.
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® Men In Sheds

James Wells looks back at the aftermath of
World War Il and marvels at the ingenuity of
the ‘men in sheds’ during the post war years.

® Drax Power Station

Roger Backhouse spends an Engineer’s Day Out
at the mighty Drax power station in Yorkshire.

® C38 Locomotives

Les Phillips describes the construction of
a couple of Australian 5 inch gauge Pacific

locomotives.

® VMC Mill

Peter Russell adds variable speed control to his
Warco VMC milling machine.

® Four Inch Burrell

Alan Barnes tells the story of Derek Finch and
how he was inspired to build his own 4 inch
scale Burrell agricultural traction engine.
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Perpetual Motion
Dear Martin,
| was catching-up with Model
Engineer issue 4583, pages
503-505, concerning Roger
Backhouse's meander
| into the spooky realm of
perpetual motion and
thought | would like to
comment.
You know, there's
an old FBI saying,
"you don't know what
you don't know". | have
always looked dismissively
upon those who resolutely
(and with resounding great
authority) declare something
to be impossible because
of a particular artificially
constructed rule - while a
new, unexpected discovery
lies in wait, ready to tip it
into the bin - such is the
accompanying state of
denial that the adherents will
usually disappear into the
void clutching on to it by their
fingernails!
A perfect example of closed
minds if ever there was one!
A lot of the rhetoric is under-
pinned by trying to agree on
exactly what definition you
use to describe the concepts
of 'Perpetual Motion' and ‘Free
Energy’. It is my view that the
anti-PM/FE naysayers have
a dilemma on their hands. If
their position is to be secure
then they must first pass this
test - in so far as | know, no
person has ever demonstrated
or observed the spontaneous
disintegration of a stable
monatomic element, say, for
example, Helium without any
external nuclear process or
other energetic agency being
involved, essentially contained
within a perfectly shielded box
(an Albert Einstein 'thought
experiment’). In other words,
such atoms are, to all intents
and purposes, immortal -
'perpetual’, if you will. What
discoveries from the LHC at
CERN (Geneva) are telling
us is that the equilibrium
with stable elements is a
dynamic equilibrium, i.e. the
field effects due to the multi-
particle constituents are
interactive which implies that
they must derive their energy
from a source and since the

‘Mystery Object’
Dear Martin,

Many years ago |
was a typewriter
service engineer and
used one of these
Jjigs when changing
type slugs. On old
style typewriters

the ‘type slugs’ were
fixed to the type bars
with soft solder. If a

typeslug got damaged and needed replacing, the procedure

was as follows.

Remove the typebar from the basket and fit into the jig.
The pivot end of the bar fits into the righthand slot and
Is retained by the pin on the end of the chain. The middle
screw is adjusted to hold the typebar firm and the fancy part
on the left is adjusted to align with the existing typeslug,
both for angle and fore and aft.

The typebar can now be heated to melt the solder (we
were issued with ‘Valtoc' blowlamps fired with methylated
spirit), the old slug removed (use long nosed pliers) and the
new slug soldered in its place.

In theory this method ensured the new slug was in the
same position as the original. However, some adjustment
was usually required; reheating and tweaking if a large
adjustment was needed or using the usual type aligning
tools if only a small adjustment was needed.

Mine was purchased from a company called ‘Longs’, who
had an outlet in the east of the City of London (there were a
lot of typewriters in the City of London in the 1960s).

Yours sincerely, Robin L. Saxton (North London)

atom is permanently stable
it further implies that such a
source of field energy must be
infinite, if you will, perpetual.
Some physicists have
proposed that such similar
disintegration phenomena
might occur if matter were to
reach absolute zero on the
Kelvin scale and thanks to
some fascinating experimental
techniques (well worthy of
an article all by themselves)
some researchers have come
tantalisingly close to within
a microscopic whisker but
so far, nothing shattering
to report. In the meantime,
physicists speculate, theorise,
hypothesise, debate, argue and
dream but still, no-one really
knows.

It stands to reason
that a verifiable proof of
the mortality of such a stable
element will give them
righteous authority to declare
‘VICTORY!" and so | challenge
the anti-PM/FE proponents to

present one proven example
of a 'stable’ monatomic
element being observed to
spontaneously disintegrate
without due cause by any
external agency.

My advice to the anti-PM/FE
brigade is - don't get too smug
underneath the heavy weight
of your mantle of authority
because the rest of us with
open minds know that you
only pretend to know what you
don't know!

Kind regards, Andre Rousseau

Write to us

Views and opinions expressed in

letters published in Postbag should

not be assumed to be in accordance with
those of the Editor, other contributors, or
MyTimeMedia Ltd.

Correspondence for Postbag should be
sent to:

Martin Evans, The Editor,

Model Engineer, MyTimeMedia Ltd,
Suite 258, Eden House,

Enterprise Way, Edenbridge,

Kent, TN8 6HF

F. 01689 869 874

E. mrevans@cantab.net

Model Engineer 5 July 2019

A New GWR Pannier ...

Hewson
decides
that LBSC's
well-known
GWR pannier tank design
needs a make-over.

Continued from p.851
M.E. 4614, 7 June 2019
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Steam chests

Now, with the steam chests
being underneath the cylinder
block on this locomotive it
means that | cannot take any
meaningful photographs of
course and | haven't got any
of the machining either. | will
therefore have to leave you
with the drawings (see part 6
in ME4614) and hope you will
cope with those all right. You
will first of all need to machine
both sides of the steam chest
and make it % inch thick. You
can then make the two bores
for the valve spindles and then
open them up to "4z inch for

a Y2 inch depth and tap each
one % inch x 32. The tail rod
glands need tapping % inch x
32 and make sure they align.
Whilst you are at it you may as
well make the tail rod glands
which are just simple turnings
from Yz inch hexagon bar. First
of all, face the end, centre and
drill down 2%z inch with a No.24
drill and then ream %: inch.
Turn down % inch to Y inch
diameter and thread it Ya inch x
32. Reverse it in a tapped bush
and turn down the other end
to Y inch diameter but leave a
piece of hexagon on there Vs

'“\ﬁ‘

N
)

inch long and turn another 2

inch down to Y inch diameter.
Finish it off by forming a nice
rounded end.

Turning the wheels

You can now start on
something a little more
exciting and that will be
turning the wheels. First of

all, the wheels for Pansy are
wrong — well, they were on the
ones that | have seen, so | have
had new patterns made which
are correct. The cranks should
be between the spokes.

First of all, you will need to
make yourself a couple of little
gauges from steel strip. One
needs to be about % inch wide
and 3 inches long. At about Vs
inch from one end make a saw
cut Ys inch deep and another
just under %s inch away. Cut
the remainder out about Vs
inch deep and then file the slot
carefully until it is exactly %
inch long. When you are facing
the second side of the wheel
you can use this gauge to poke
through the bore to check the
width of the centre boss. The
other gauge is to check the
tyre width and this needs to
be a strip about an inch wide

and 3 inches long. Cut a slot
in one end of it ¥z inch wide
and about % inch deep. Drill

a little hole in the corner of
each one and stamp them
‘Wheel Gauges’ when you have
finished. You can then thread
them on to a piece of florist's
wire and hang them up in the
workshop for future use.

Now, | have had to use the
wheels from my Y4 to illustrate
this article so hopefully you
will bear with me on this,
on the basis that a wheel is
a wheel! There are several
ways of turning the wheels
depending upon the sizes of
the lathe chucks you have. If
your three jaw chuck is large
enough (with the outside jaws
in) to grip the wheel by the
tread then fine. Measure the
thickness of the wheel first to
see how much needs taking
off each side, particularly the
tyre width.

Facing the back

Because of the casting
process the back of the
wheel is sometimes not quite
concentric with the front and
we need the front to look its
best. So, if the tread will go in
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Reaming the wheel.

the three jaw chuck then hold
It like that and using a round
nosed tipped tool face the
required amount off the back
of the wheel. For this operation
you will need to engage the
back gear and use the slowest
speed or, if it seems to be
going well with little resistance
to the tool, then you can up the
speed a little. A good tipped
tool will cut good cast iron like
butter so don't be too scared
to feed a good cut on. If you
stall the lathe you know you
have overdone it a little!

The first cut needs to be
fairly generous (about 20 thou)
to get under the skin of the
cast iron. After the first cut
you could use a slightly higher
speed to get a better finish.
Anyway, no need to rush things
(photo 61).

Now centre the wheel (photo
62) and, using your % inch drill
with the sharp edges removed,
drill through, then open up
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to '%: inch and ream Yz inch
(photo 63). If the drill shows
any sign of wandering stop
immediately and use a smaller
drill and finish off with a small
boring tool using a gauge
similar to the one described
earlier. Best to make the gauge
first anyway, just in case. The
final operation is to turn the
flange down to just over 5%
iInch diameter.

Facing the front

You can now grip the wheels
the other way round on the
newly turned flange and face
the front of the wheel which
should run reasonably truly
(photo 64). However, it does
help if you can insert some %s
inch spacers behind the wheel
flange so that it stands out
from the chuck a little further
and then you will be able to
rough out most of the tread at
one go (photo 65). Face the
boss first and use your little

The wheel mounted for facing the front.

gauge by poking it through the
bore to see if the notch slips
over the boss when the other
end is hooked over the back of
the wheel. You can use quite

a bit higher a speed for this
operation. Face down until
your %s inch width gauge just
clicks into place. Now, using
the slower speed again, turn
your attention to the tyre and
face that down until your %2
inch gauge just slides on the
tyre. You can turn some of

the tread down nearly to size
but then we need to make a
special face plate to finish the
wheels off.

Wheel faceplate

To complete the wheels, you
will need to make your own
faceplate out of a blank disc
of steel about 2 or 3 inch

in thickness and 4% inches
diameter with another disc of
similar material approximately
3%z inches diameter welded to

the back of it. However, first
of all it is advisable to make
the pin that goes into the
middle of the plate on which to
mount the wheel. You will need
a piece of %s or % inch free
cutting mild steel bar and turn
down approximately Y2 inch to
Y2 inch diameter and thread it
with whatever 2z inch die that
you have to hand, preferably
something like Y2 inch BSF.
Part off about 1 inch from the
shoulder and then this can be
screwed into the face plate
once you are at the required
stage.

Now, mount your faceplate
in the four jaw chuck with the
smaller boss facing outwards
and centre it as best you can at
this stage. | say this as if you
have had the disc burnt out it
will be a bit rough to go in the
three jaw and that is common
abuse! | use a height gauge for
setting things up in the four
Jjaw chuck and keep adjusting
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the jaws until the scriber point
touches most of it. It will be no
good using a dial gauge as the
surface will be far too rough for
this first operation.

Turn the back (chucking
flange) down to a reasonable
finish though the diameter is
not important and then take
a facing cut across to true it
up as this will be used as a
register against the chuck jaws
when you turn it round. You
can now turn the plate round
and hold it in the outer jaws of
the three-jaw chuck marking
with a pop mark alongside
No. 1 jaw so that when you
take the faceplate out you can
replace it in the same position.

The faceplate now needs
facing and for this job | use
a replaceable tipped tool
and | generally trail an old
toothbrush full of cutting
oil across the face as | am
working although if you have
a coolant supply, all the better.
You can also take a cut across
the outer rim just to tidy the
job up and remove the burrs

Using the special tool to form the tyre profile.

www.model-engineer.co.uk

with a fine file. On my own
faceplate | relieved the centre
with a 10 thou cut leaving a
rim about ¥z inch wide so that
when you tighten the wheel
onto the face plate, it will grip
on the flange and nowhere else
(photo 66).

Next, centre drill and tap
the centre of the plate to
your favoured Y2 inch thread
and screw in your part made
centre pin. This now needs to
be turned down very carefully
until the wheel will just slide on
with no shake. The outer end
of the pin can then be turned
down to your % inch such that
the shoulder is just slightly
recessed in the wheel boss.
This can then be fitted with a
stout washer and a % inch nut.
Any thread will do.

Turning the tyre profile
Before you start on the next
stage, you need a piece of
16swg brass strip, %s inch wide
and approximately 1 inch long
and on one end of it draw the
wheel profile. This then makes

your everlasting wheel profiling
tool grinding gauge.

You now need to grind the
reverse profile onto the end
of a piece of 3 inch square
tool steel and this again will
make your everlasting wheel
profiling tool and every time
you sharpen it, you should use
the brass gauge to check the
profile. The front rake of the
tool needs grinding to about
4 degrees but the top can be
left flat. The remainder of the
tread can now be turned down
to size (4'%s inch diameter).
When you have turned the first
one to the correct diameter
set the dial on your top slide
to zero and turn all the others
at the same setting.

Turn all of the wheels to this
stage and then with the last
one still on the faceplate, set
the top slide over 3 degrees
(anticlockwise looking down
on it!) and lock the cross slide
and saddle so that only the top
slide can be moved. Turn the
tool holder about 3 degrees
in the opposite direction so

@, -
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Special faceplate, with slightly raised edge

GWR PANNIER

that it is parallel to the face
of the lathe chuck. In fact, the
easiest way to do this is to
press the tool up against the
face of the chuck and tighten
it in that position. This means
that when you turn the cone
on the wheel tread the tool
will move across at 3 degrees
but it will cut the profile to the
correct shape which you have
hopefully ground on your tool!

Take a small cut first so
that the tool runs out about
half way across the tread.
Then take another cut so that
it tapers the full width of the
tread to the root radius, leaving
the flange thickness at %z
inch. If you have ground the
tool correctly it will turn the
tread taper, the root radius and
the flange angle all in one cut
(photo 67). There is another
way to chamfer to edge of
the wheel and that is to use a
proper chamfering tool which
is shown in photo 68.

@®To be continued.
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for gripping the flange.
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Steam Turbines
Large and Miniatu

Tesla turbines - not as simple as they seem

Mike Tilby
explores the
technology,
history and
modelling of
steam turbines.

Continued from p.856
M.E. 4614, 7 June 2019
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Diagram to show ideal steam path through the rotor of a Tesla turbine.

turbines have become the

subject of much interest
amongst hobbyists. One
reason for this is presumably
that they are far simpler
to build than conventional
turbines. Another reason
could be that miniature bladed
turbines have a reputation
for being inefficient whereas
there is a lot of ‘folklore’
which attributes very high
efficiencies to Tesla turbines.
Also, Tesla turbines probably
seem easier to understand
than bladed turbines.
However, although the process
by which they transfer energy
from steam to the rotor may
seem straightforward, what
actually occurs inside them is
far from simple. Consequently,
compared to bladed turbines,
it is much more difficult to
predict the optimum design
for a Tesla turbine or to
estimate its theoretical
efficiency.

I n recent decades Tesla

The most readily found
sources of information about
Tesla turbines are numerous
articles written by enthusiasts,
many of whom seem to have
an unquestioning belief in
the high efficiency of these
machines. In contrast,
the most reliable sources
of information are the
numerous research papers
that have been published
In relatively inaccessible
technical journals. From
my own career in scientific
research (biological rather
than physics/engineering),
| know that publication of a
report in even a well-regarded
journal is no quarantee that
its conclusions are reliable or
can be generalized to different
conditions. Therefore, an
overview of several papers
Is generally appropriate.
However, a major problem for
any attempt to understand
Tesla turbines is that, unlike
the situation with conventional

turbines, there seems to be
no established text book to
provide an expert summary
based upon theory supported
by extensive practical
experience.

A further complication is
that many of the research
papers on Tesla turbines are
theoretical and use complex
‘computational fluid dynamics’
(CFD) programs to predict
the behaviour of fluids within
these machines. This leads to
the concern that it is difficult
for anyone not well versed in
the particular program used to
understand fully the limitations
of the results. The theoretical
papers on Tesla turbines
generally do not explain details
of the programs used or the
limitations of the analyses and
it is difficult for a non-expert,
like myself, to assess them
reliably. However, there have
been a few studies in which
Tesla turbines were actually
built and their efficiencies
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measured. These give a more

tangible indication of what

might be achievable in a model.
Before discussing any

actual measurements it seems

appropriate to describe how

Tesla turbines work. | have

not found a good overall

summary of the processes

involved in these machines

and the following consists

of information gathered

and conclusions drawn, to

the best of my ability, from

numerous sources. So please

bear in mind the issues and

limitations mentioned above.

General working principle
As was briefly mentioned in
part 3 (ME4592), the rotor of
a Tesla turbine consists of

a number of flat thin discs
with narrow spaces between
them and drawings of model-
sized versions have been
published (e.g. refs 30 and
31). A key feature of Tesla
turbines is the presence of a
large hole through the centre
of each of the discs (fig 54).
Steam is accelerated in one
or more fixed nozzles and in
this respect Tesla turbines
resemble De Laval impulse
turbines. However, these
nozzles are positioned such
that the steam jet is directed
onto the edges of the rotor
discs. The idea is that the
steam enters the narrow
spaces between the discs
and makes its way towards
the central hole, which is

the exhaust passage. As it
flows between the discs its
velocity is reduced as a result
of friction. This means that a
force is exerted between the
steam and the discs such that,
as the steam slows down it
tends to drag the surfaces

of the discs in the same
direction as the flow. In many
explanations of how Tesla
turbines work, the direction of
steam flow from the nozzle

Is shown as tangential to the
disc so the force is optimal for
making the discs rotate. Also,
the steam path is generally
depicted as shown in fig 54
where it follows a gentle
spiral as it moves towards
the central hole. As it moves
along this path, the steam is
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assumed to gradually slow
down as the result of friction
while its kinetic energy is
converted efficiently to shaft
power. In reality things are not
so simple.

The forces acting on
conventional bladed turbines
can be understood and
calculated with reasonable
accuracy using fairly basic
mechanical principles and,
indeed, this was the basis
for designing all steam
turbines up to the advent of
aerodynamic theory in the
1950s and, later still, the
application of CFD. However,
Tesla turbines cannot be
analysed in this simple
manner and the academic
research aimed at optimising
their design mainly started
after aerodynamic and
CFD methods had become
established. Advanced
computer programs are
now used for designing
conventional bladed turbines
but efficient designs
could be achieved by
traditional methods and the
computational methods result
in relatively small further
increases in efficiency. Such
increments are important when
generating huge amounts of
electrical power but are less
of a concern for our hobby.

In contrast, it seems that the
working of a Tesla turbine
could not be calculated in
detail without using advanced
computation because, as

we shall see, the behaviour

of steam (or other working
fluids) as it flows through the
Tesla-type rotor is particularly
complex. In one recent paper
the authors reported that it
took two days for a powerful
computer to analyse each set
of conditions for a theoretical
rotor.

History of the Tesla design
The Tesla turbine was invented
by the Serbian engineer
Nikolai Tesla who is widely
known for his contributions

to the technology of
electricity, particularly the

use of alternating current. He
developed his turbine ideas
about 1905 and patented them
in 1910 inthe UK and in 1913

Turbine built by Nikolai Tesla. In the Tesla Museum, Belgrade.
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(Photo by Stanislav Kozlovskiy - Own work, CC BY-SA 3.0,
https://commons.wikimedia.org/w/index.php?curid=22226682)

in America (ref 32) i.e. many
years after the key patents of
Parsons and De Laval.

Tesla built some small
experimental steam turbines
to his new design (photo
47). Larger machines were
built by the Allis Chalmers
Manufacturing Company
of Milwaukee but they
encountered technical
problems and did not pursue
the project. Tesla also
proposed using the same
disc friction principle as the
basis for pumps. In these,
the rotor was turned at high
speed by a motor and fluid
entering the centre of the
rotor became accelerated as it
moved towards the periphery
of the discs. Despite claims
made at the time for very high
efficiencies, Tesla turbines
were largely ignored until
the 1960s when research
papers started to appear in
specialized technical journals.
Since then there has been a
steady flow of such papers,
mostly published by research
groups in universities.

In recent decades the
hobbyist interest in Tesla

turbines has grown and a
number of web sites and
on-line interest groups have
been established. Claims
have been made that small
Tesla turbines can attain
very high efficiencies and
much has been written about
potential applications for
such turbines. However, as
far as | can see, the hobbyist
arena shows little sign of

any attempts to measure
efficiency and relevant data
in technical research papers
is rarely mentioned. In the
model engineering press the
only careful investigation
that | have found was by
Werner Jeggli who built a
very impressive Tesla turbine-
powered model railway
locomotive (ref 33). Mr Jeggli
estimated the efficiency of the
turbine and was disappointed
with the result. He adopted
bladed turbines for his
subsequent models (refs 34
to 36).

Boundary layers

and friction

The Tesla turbine is sometimes
called a boundary layer turbine
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and in order to understand
better how it works we need
to understand what is meant
by this term. The idea of

a boundary layer was first
proposed in 1904 by the
founder of aerodynamics,
Ludwig Prandtl. To explain
this idea, let’s think about
steam (or any other fluid) as
it flows past a flat smooth
surface such as a metal plate
(fig 55). If we imagine that the
steam consists of numerous
thin layers moving parallel
with the surface, then the
layer adjacent to the surface
Is stationary, relative to the
surface. This so-called no-
slip condition was outlined
and illustrated in part 11 of
this series (ME4608). If one
moves far enough away from
the surface, then the steam
flows freely, just as if the
surface were not there at all.
Between these two extremes
there is a gradation in steam

velocity which results from
the effects of viscous drag
between adjacent layers in
the steam. This region, where
viscous drag has a significant
effect, is called the boundary
layer and it is generally taken
as the region where fluid
velocity is less than 99% of
the free-flow velocity (fig 55).
It is possible to calculate the
boundary layer thickness but
we need not worry about that
since the main thing here is
to understand the general
principles.

The thickness of the
boundary layer depends
upon many factors, such as
velocity, density and viscosity
of the steam and the nature of
the surface. It also depends
upon the distance along the
surface. To explain this last
point, let's Iimagine that steam
flows towards the edge of
a thin metal plate (fig 56).
As the steam encounters

Fig 55
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Diagram to illustrate the boundary layer in steam flowing
across a solid surface. Lengths of the arrows indicate the
distance moved by the steam in a fixed period of time.

the edge of the plate it will
experience turbulence and
possibly shock but in our
imaginary world we can
neglect such complications.
At first, apart from the very

Fig 56
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Diagram to illustrate build-up of boundary layer as steam flows past the edge of a plate.

Boundary layer

thin stationary layer, the
steam continues flowing as
if the plate were not there.
However, as it moves further
across the plate, the layer next
to the stationary layer starts
to slow down as the result
of friction between itself and
the stationary layer. Then this
slower layer causes the next
layer to start slowing down.
This process is repeated
such that the thickness of the
boundary layer increases until
a maximum is reached.
Within a boundary layer,
steam can flow in either a
laminar or a turbulent fashion
and this depends upon the
balance between viscous
and dynamic forces, as was

Fig 57
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Shear velocity and shear
force in flowing steam.

v o i

o -

shear force acting on surface

free-flow
velocity

Boundary layer

Free flow

steam velocity
x \\

distance from surface

Diagram to illustrate the meaning of ‘rate of shear’. The short black
lines indicate, for three specific points, the rate at which steam
velocity changes with change in distance from the surface. The line
marked with an asterisk indicates the rate of shear at the surface.
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described for flow through
pipes (see part 11). However,
even when most of the
boundary layer is turbulent,
there remains a thin laminar
layer very close to the surface.

Viscous drag

Velocity of steam in a
direction parallel to the

plate surface is called shear
velocity and the resulting
viscous drag causes a force
that is also parallel with the
plate, i.e. a shear force (fig
57). The shear force that is
exerted on the plate results
from viscous drag between
the stationary layer of steam
on the surface and the layer
of steam immediately next to
it. As one moves away from
the solid surface the steam
velocity increases at a rate
that decreases with increasing
distance from the surface
until the velocity is the same
as in the free-flowing steam
(fig 58). At any point along the
curve of velocity its steepness
(or gradient) tells us how
quickly the velocity changes
with change of distance from
the surface. This gradient is
called the rate of shear and

in fig 58, examples of it are

shown by the short straight
black lines. The steeper the
black line, the greater the rate
of shear. The strength of the
viscous drag on the plate is
determined by a) the rate of
shear at the solid surface
(line * in fig 58), b) viscosity of
the steam and c) area of the
surface.

In Tesla turbines kinetic
energy in steam is converted
into shaft power as a result of
the steam doing work on the
discs through the effects of
viscous drag. For work to be
done by the steam the disc
surfaces must move through a
certain distance as a result of
the viscous shear force since:
work = force x distance moved

If the plate moved at the
same speed as the steam it
would cover a large distance
In a short time but there would
be no drag force since the
rate of shear would be zero.
At the other extreme, if the
plate were stationary then
the viscous drag would be
maximum since the rate of
shear would be maximum.
However, the work would
again be zero since distance
moved would be zero. So, for
maximum work, it seems the

plate should move at a speed
such that the rate of shear

in the steam at its surface is
somewhere between these
two extremes. In an actual
Tesla turbine, the steam
velocity relative to the discs is
constantly changing because
the steam slows down as it
flows relative to the discs.

A further complication is
that the direction of flow
relative to the rotor changes
as the steam makes its

STEAM TURBINES

way towards the central
exhaust opening. This and
some other aspects will be
discussed in the next part
which will also describe
some of the published results
on theoretical and actual
measured efficiencies of
these machines.

®To be continued.
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Martin
Evans visits
the county
of Rutland,
takes a ride on a 6 inch
traction engine and
climbs to the top of a
working early nineteenth
century windmill.

Wind and
Steam in
Whissendine

Small but perfectly formed
Thus is Rutland, England’s
smallest rural county, with

its lovely pastures, a vast
expanse of water and just

two towns. It is also the most
fecund, with each woman,

on average, producing 2.8
children, compared with the
national average of 1.8. It is
hardly surprising then that,

as far as | know, there are no
model engineering societies in
Rutland. There is one though

in nearby Melton Mowbray,
just over the border in
Leicestershire (fertility rate 1.9),
and they organise the annual
steam rally at the Whissendine
sports club, in Rutland.

So there | was, bright and
early, surveying the scene. The
field was lined with caravans
and tents and, here and there,
traction engines and tractors
of various sizes were basking
in the glorious sunshine and
enjoying their first smoke
of the day. Long suffering
model engineer wives were
attending to breakfast and
marvelling at how early their

4 inch Burrell road locomotive taking on water. (Photograph Graham Gardner.)
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(Photograph Graham Gardner.)

husbands could get up, given
sufficient incentive. | wandered
over to the railway track and
discovered that coffee and
bacon rolls were already on
sale, which made a very good
start to the day.

The sports club site at
Whissendine hosts two
buildings, at opposite ends
of a large field; one is the
sports clubhouse and the
other is the model engineering
society’s clubhouse, which is
surrounded by woodland and
the two dual gauge railway
tracks. The 550 foot ground
level track accommodates 5
and 7 inch locomotives and
the 300 foot raised track is 5
and 3%z inch gauge.

The occupants of the tents
and caravans exhibited a range
of road vehicles and stationary
engines and the tents dotted

around the field contained
tables, some with exhibits of
various models, one selling
bits and pieces and another,
odds and ends. Polly Model
Engineering had popped over
from Nottingham and appeared
to be doing a brisk trade. Rides
were available at the track
along with coffee, tea, rolls and
cake in the clubhouse. Musical
accompaniment was provided
by a small fairground organ
outside the sports clubhouse.
All in all, most satisfactory!

Rutland road run

A fine tradition of the
Whissendine Steam Rally is
the lunchtime road run down
to the local pub, the White
Lion. This is absolutely not to
be missed. Your lucky author
was offered a ride on a very
fine 6 inch Burrell Scenic

One fifth scale Gloster Sea Gladiator by Trevor Main. This is propelled by a 3kW
electric motor and two Li-Po batteries each 22 volts and 5800mAh.
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(Photograph Graham Gardner.)

showman’s engine, General
Gough, belonging to Mike
Robinson. The going is easy
down to the pub, being mainly
downbhill. The engines can then
rest in the car park while their
drivers and passengers fortify
themselves in the pub for the
return journey. Being uphill,
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6 inch Garrett, Pegasus built and owned by Adrian Nutting.

this is a challenge at the best
of times but gives the engines
a good workout after their idle
hour at the pub.

After the trip to the pub, Mike
decided to take the General for
a tour of Rutland, with your
author occupying one of the
passenger seats. We covered

Ny,

olf

EVENTS

Mike Robinson’s fine 6 inch Burrell Scenic showman's engine
General Gough takes a rest outside the White Lion pub.

eight miles of country lanes,
which is probably most of the
county, and returned quite
nicely shaken up but in a state
of breathless exhilaration — as
| believe the phrase goes. The
engine, of course, has little or
no suspension but fortunately
the passenger seats do!

To the windmill!

One of Whissendine's famous
features is its windmill, which
is reckoned to be the tallest
stone windmill in the country.
It was built in 1809 for the Earl
of Harborough and restored

in 1862. It was then damaged
in a gale in 1922 and ceased
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Whissendine windmill.

working. It was sold to miller,
Nigel Moon, its current owner,
in 1995, who restored it,
including the building of a new
top and sail, and brought it
back into operation in 2009.
The mill is a proper working
mill, working all year round
producing a variety of bread
and pastry flours and animal
feed.

Unfortunately, there was no
wind that day so the windmill
was idle but Nigel was in
residence and allowed us to
explore the mill. Getting to
the top involves scaling half
a dozen narrow and steep
wooden ladders but the
view at the top, both inside
and outside, is well worth
the climb. The scale of the
machinery in the mill, and the
size of the gearwheels and
shafts, gives a good idea of the
amount of power it is possible
to extract from the wind. There
are four millstones and three
flour dressing machines within
the mill, all driven, of course, by
wind power.
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A small octagonal building
stands a little way from the
mill, which is the mill office,
containing plenty of pictures
and information about the
mill. “She’s under there” said
Nigel. ‘'Oh dear’ | thought.

He explained that it was his
mother Ruth’s wish to be
buried by the mill and so her
ashes were placed into the
foundations of the little office
when it was rebuilt a couple of
years ago from the ruins. Right
up until her death a few years
ago, at the age of 95, Ruth had
been helping Nigel to operate
the mill. She used to say that
this was what ‘kept her going'.

Nigel Moon is a picture
of perfect contentment,
doing and living the only job
he has wanted to do ever
since the age of five, when
he met, and fell in love with,
his first windmill out in the
Leicestershire countryside.

ME

Octagonal windmill office.

Miller, Nigel Moon.
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PART 12

Sieg SX2 Plus Miller CNC Conversion

Graham
Sadler
explains how
he converted
his Sieg
milling machine to CNC
operation.

Continued from p.797
M.E. 4613, 24 May 2019
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Initial setting up
From the outset | want you
to be aware that | am very
much a novice to direct
control CNC. | am explaining
all the setup procedure and
the problems | had to solve
to get it to work. Old hands
will probably read all the
following with amusement but
for some of them it's probably
too far back to remember.
In addition, as | designed all
the elements of the machine
and control box there was
so much uncertainty about
which was causing the
problem - machine, electrical
or software - unlike a
purchased machine which
with its pedigree will indicate
correct function and having
somebody at the end of a
phone to help. There are
simple solutions to the
individual problems but only
when you find the individual
straw in the haystack! |
hope to limit you to just one
wheelbarrow full of straw.
Reading the manuals made
me think getting it all to work
as intended would be fairly
straightforward - it was not.
Getting the thing to work
was a real pain and it took
forever! Worst of all, and the
very first stage, was getting
the computer to communicate
with the machine. Initially this
was with the drive belts off - |
just wanted the motors to turn.
Once the connection is made
between miller and computer
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(I explained about the LPT
and USB problems solved by
the UC100 earlier) there's still
a long way to go. Firstly, the
motors need ‘tuning’. This

is the process of setting the
number of steps needed to
move the axis a given amount.
It's a mathematical constant
and only needs setting once.
For this system it was easy.
The tuning is set to 800 pulses
per mm of slide movement -
here's how:

* Screw pitch = 4mm and the
motor needs 200 pulses
per revolution.

* So for Tmm of axis
movement we need % of a
turni.e. 50 pulses.

* But, as we used a 2:1 ratio
on the drive connection,
100 pulses are needed to
move 1Tmm.

* Micro stepping iIs set at 8
so 800 pulses are needed
to move Tmm.

The Mach3 manuals which
you download make this
calculation strangely complex.
These are essential reading
but heavy going even with
many of the early sections
being explained in very easy
steps aimed at the complete
novice (like me).

In the Config >Motor Tuning
section, you will also set the
maximum speed at which each
axis will travel. Keep this low
until you gain confidence and
knowledge.
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Options screen.

To test out your electronics
| would advise just starting
with the jog function and
pulling both the plugs out of
the Z and Y drivers to test
just the X axis. Add the others
one at a time once they are
working. IMPORTANT - as you
have seen earlier, switch off
the power when connecting/
disconnecting them and take
care with the exposed mains
section, so switching off at
the wall socket is advised.
Sensitive electronics don't
like the possibility of massive
spikes which can occur when
some of the power or digital
inputs are connected.

Getting the right directions
You will need to set the motor
outputs in Config > Ports and
Pins > Motor Outputs so that
the direction pulses are sent to
the right place (photo 44). Set
the pin numbers for direction
and step as shown in your
BOB documentation, tick the
enable box then hit apply (or it
won't save the changes) and
test the axis. If it goes in the
wrong direction (with a ‘plus
X' movement moving the table
to the right) go back to Motor
Outputs and change the tick
box in ‘Dir Low Active'.

The ‘plus X' part above
seems counterintuitive but it
Is all about the movement of
what is known as the Control
Point. This is the position of
the point of the centre of the
machine spindle at the tip of
the tool. It is also possible that
your cursor keys will send it in
the ‘wrong’ direction so when
going X plus you should really
hit the left key as in effect you
are moving the control point
right relative to the work and
not the work relative to the
table. The solution to this is
to view the tool not the table
and it is then simple, just like
you automatically know which
direction to turn a manual mill
handle to move the table.

If the cursor keys cause
movement in the wrong
direction, go to Config >
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System Hotkeys, then click
the appropriate direction box
(remembering what was in it)
appropriate for X movement. A
pop-up will appear and will ask
you to ‘Press any key’ and its
code number (37 or 39) will be
put into the box.

Sticky moments

Then there's other simple
annoying things totally
unnoticed when you become
familiar with using Mach3.
When using the MDI (Manual
Data Input) and you type your
G1 X 10 command it is not
necessary to put the G1 in for
every line. It is known as a
‘sticky’ command which, once
set, will stay set until another
type of movement code is
used. The slide moves then
you decide to try to jog the
axis and use the MDI again

- nothing happens! Oh **** |t
won't work what have | blown/
done wrong?

You close and restart Mach3
and find that the slide moves at
a snail’s pace (why is it moving
so slow? What's wrong?). It will
do this (a good Mach 3 safety

L e

feature) until you put in a feed
rate with something like F300
(feed at 300mm per minute). |
found this the hard way again.
You try again and it still won't
work. Panic. Silly - as when the
MDI is activated by clicking in
the command line, one has to
press Enter/Return to enable/
disable it, then it works... So
simple when you know!
Another simple task is to
hit Tab to bring up the jog
control. Set it to step mode
not continuous and the LED
indicator will glow in the
appropriate place. Now this is
so easy - people in the forums
say they have tool crashes
forgetting which mode they are
in. No need for this as when
the shift key is pressed at the
same time as the jog direction
keys (cursor for X and Y, page
up and down for Z) the mode is
changed to continuous while
the shift is pressed, so you
rapid with both keys until close
to where you want to be. Finger
off shift then repeatedly tap the
cursor and you will have easy
and safe control. | would like
to find a way to set the jog to
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Saddle components, showing microswitch actuating blades.
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step mode at start up to save
another task every day.

Hitting the limits

So now you have the X axis
moving and in the correct
direction. Next, you need to set
up the combined home and
limit switch.

First of all, jog almost fully
to X minus (table fully right).
Switch off the control box
power then turn the X pulley
by hand until it hits the end of
the traverse. The pulley won't
move very easily because
of the holding torque of the
motor. Now wind it back a full
turn. Go to Mach3 Diagnostics
or the UC100 control panel
in the ‘Plug In Control’ tab.
Slacken the screws holding the
limit switch blade and adjust
to find the exact point of
activation and tighten in place.

Now wind back and forward
by hand on the pulley to check
the position and in the ‘Plug
in Control’ menu observe the
U100 status monitor and the X
LED indicator which will show
you the limit is working at the
correct point. We now have
a home position set and the
knowledge that when triggered
we still have 4mm of travel
before hitting the end stops.
This also at times allows a
bit of over movement by over-
riding the limit position.

The limit switch blades are
Y2 x 46 inch brass angle for the
X axis, located on the saddle
flat (photo 45), and % x s inch
aluminium angle for the Y
axis. They are held down with
screws located in slots, the
angled ends providing a gentle
ramp for the micro-switch.
The blades can just be seen
in photo 45 and they can now
be reshaped if needed and
cut down to a much smaller
length. Zero the DRO display
on X axis and repeat the
exercise for the other end of
the table, noting the final DRO
reading. This will give you the
full travel of the machine and
help to set up the soft limits
later. Incidentally, soft limits
will not work unless all X, Y
and Z have been referenced
and the Yellow Abnormal
Condition LED has turned green
to Condition Normal.

When you set the soft limits
to ON you must be within the
soft limit range (another few
hours and more hair pulled
out to find the solution to
soft limits not working - as |
said there's a lot to initially
setting it all up!). Finally, jog
so the table is central and in
Diagnostics click ‘Ref X' - not
the ‘Ref X' or ‘Ref All’ on the
main screen as we just want to
test a single axis at a time.

Check that the travel is in
the correct direction, if not
go to Config > Homing/Limits
and tick the Reverse. You will
then see that the table moves
fully to the right at maximum
speed - a bit crude for exact
positioning but Mach3 caters
for this and as soon as the
switch is triggered, the motor
slows and goes a little past
the trigger point. Then it will
reverse direction to move
the table slowly to the exact
trigger point to reset the
switch to the normal state
and also remove any possible
backlash which will exist in
the system. This process fixes
the home with considerable
accuracy. With your new
found knowledge, add the Y
axis. Ensure that in Config >
Homing/Limits the ‘Auto Zero’
is ticked. This will reset the
DRO. While in this subject, you
can type any value into the
DRO values. For the Z axis, we
only have a home switch at the
top of the column, the trigger
bar being a piece of bent 6mm
bar which may need adjusting
for fit (photo 46).

Imperial bad, metric good
One thing is certain, Imperial
units are not good for CNC
especially if you do your own G
code programs. Consider this
command with the table in the
centre of its travel:

GO X 0.375 (move X plus 3
inch at maximum feed rate)

The metric version is GO X
10 (or 9 — it's much better to
redesign for full units). Simple,
you think, but what happens
if you put the decimal point
in the wrong place or miss it
out altogether? In the metric
case that wouldn't matter but
missing the decimal point out
in the Imperial case now asks
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the machine to move 0375
inches, or 31 feet 3 inches!
The maximum table speed on
my machine is 2000 mm per
minute or 33mm per second
so in the second or two before
| can realise what's going on
and hit the E stop, the tool has
moved two inches. Disaster,
and almost certainly a broken
tool, vice, machine or at best a
ruined part.

Easy errors like this are
another reason why it's vital
to have limit/home switches.
Remember, this fantastic CNC
machine is very obedient and
it does exactly what you tell it
to do. Don't blame the machine
when something goes wrong!

It is possible to use Imperial
units though, which just needs
the insertion of the correct G
code at the start of a program.
A unit selection should always
be included in the start up
safety block for a program:
G20 for Imperial units or G21
for metric units.

Matching coordinates
Another problem you will find
early on is the co-ordinate
system. Mach3 uses absolute
co-ordinates, i.e the zero for
the X axis is at the extreme left
with the table fully to the right,
the machine zero. So, with the
table in the centre of its travel
you input G1 X 10 expecting a
small move of the control point
10mm to the right. It wont! It
will travel to the left towards
the home position (very slowly
unless a feed speed has been
set) as you have in fact told

it to go to machine zero plus
10mm. So, it really needs an
input of G91 first, which sets
incremental slide movement
and then the machine will
function as intended i.e. with
the control point in the centre
and the DRO zeroed the table
will move 10mm only.

Later we will find out how to
use work offsets to temporally
move the origin from this
machine zero to a position at,
say, the corner of the fixed jaw
of the vice making it easier to
control, then the command
above will work even when in
absolute mode (which is set
with G90). In this case, Mach3
adds the work offset to the

www.model-engineer.co.uk

Core and

lf

Y thrust

bearing
oiler

Z dovetall
oller

.
o i o
' '

IT:'; :

- : e e -

. 1= S !

T ebih - SRR
& .

Side plate

= =
- :‘

Limit switch §

Z axis arrangement, showing limit switch trigger.

machine zero and you can view
this by clicking the Machine
Coords button. Zero the X DRO
first and look at the difference.
Don't forget, the machine is
really stupid and will follow
your instructions out exactly

- it's up to you to tell it exactly
what you want it to do but
some of the steps needed are
not obvious at first.

Great - now we can move
and home all the slides -
progress! In order to stop any
possibility of all this causing

a problem there’s a simple
answer. In Config > General
Config... look in the centre for
the initialization string. Add
these (just the G codes etc, not
the text!):

G80, Cancel motion mode

G91, Incremental mode

G40, Cancel cutter radius
compensation

G49, Cancel tool length
offset

G50, Reset scale factors
to 1.0

._-. ;
1
3
-3
3

CNC

Limit
switch
trigger

““.

N
T;'{"#.

Spindle
motor

=

IRt

G21, Set to mm units
(G20 for Imperial)
Feed to 200mm
per min

F200.

If you write any of your own
G code programs, these should
also form the initialization at
the start of the program. It will
remove any problems caused
by residual part programs
which may have been used
earlier.

@710 be continued.
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PART 3

The Brushless Brute

Jon
Freeman
describes
a powerful,
dual gauge
petrol-electric locomotive
using brushless motors
for tractive power.

Continued from p.19
M.E. 4615, 21 June 2019
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Model design - a start
This article concentrates

on the engineering design
process and the decisions
made through each stage of
the design, along with some
of the logic and reasoning
supporting design decision
making.

A journey through any
engineering project should
begin with a clear objective. A
good starting point could be
a written specification with
sufficient detail to describe
the objective and sufficient
clarity to avoid ambiguities.

In real-world work situations

a specification, ‘The Spec/,

may be handed down in virtual
tablets of stone, the rigid law
to be obeyed. A more relaxed
attitude is often workable and
was deemed applicable to this,
essentially a hobby project,
with ‘The Spec’ being regarded
as a source of guidance and
inspiration, there to be revisited
and revised along the way in
the light of experience. In this
way, at the end of the project
‘The Spec’ can be held up along
with the tangible outputs of our
metal-mangling machinations
demonstrably meeting ‘The
Spec' in every detail — another
glorious success!

‘The Spec’ began to
crystalise: ‘electric locomotive’,
‘dual gauge’, ‘efficient’,
‘powerful enough for heavy

Ventilation slots.

Locomotive
front.

passenger hauling’, ‘'must
fit car’ and so on and at this
point the first mechanical
design decision was made.
The family car parked outside
was not new but nowhere near
old enough to be considered
for replacement. As the only
means of transport available
for the foreseeable future, and
with the nearest track twenty
miles away, the locomotive
length was constrained to fit.
So - design decision number
one is that the length must be
no more than four feet nine
inches.

Body shell design
Designs for a body shell
were sketched early on but

completed only towards the
end of the project. It seemed
more sensible to create a box
to fit what we ended up with,
rather than designing a box
at the outset into which a set
of as-yet-unknowns might be
fitted. Having fixed the length,
the width and height were not
so constrained and could be
determined much later.

A locomotive front panel
was designed, drawn on 2D
CAD (fig 2). The part elliptical
roof profile has a pleasing
appearance, resembling
any typical raillway stock.
The decision to include a
pair of high-brightness LED
headlamps could have been
inspired by early memories

Front view - through the windows can be seen the ‘coat
hanger’ supports for the roof.
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ELECTRIC LOCOMOTIVE

Locomotive sides.

of 1967 Victoria Line stock
being tested on the Hainault to
Woodford loop of the Central
Line. The rest was made
up to be recognisable as ‘a
locomotive’ of some sort. The
width would be determined
later to fit the widest element
within the design (which
turned out to be the petrol
engine) and the final height
would be found after scaling
the front panel drawing
to fit the width. Once final
dimensions were determined
this front panel was laser-cut
from 2mm steel.

The side panels (fig 3)
were drawn much later - not
until after the chassis was
completed and the first few
trial-runs had taken place. With
length and newly determined
height now known, design
details were pulled out of the
air and the drawing completed.
These were laser-cut from
0.8mm steel. The ventilation
slots (photo 17), something
over two hundred of them on
each side panel, were perhaps
not the best idea, playing
havoc with all the internal
stresses found in cold rolled
sheet. Despite being screwed
at regular intervals to a stout
steel reinforcing strip near the
bottom edge, and similarly
fixed to angle irons running
the length near the top edge,
the side panels are not flat.
Tightening down a screw
over one bulge simply causes
another to pop out somewhere
else. It might have been
better to cut out large areas
with mesh fixed behind — but

www.model-engineer.co.uk

then these imperfections are
inconsequential and barely
noticeable from a distance.
The panels were laser cut by
Luffman Engineering Ltd of
Tiverton (www.luffman.co.uk).
The sides are fitted with
clips that locate across the
frame tubes, fit snugly just
behind the front panel and are
held in position lengthways
by restraints fitted to the back
panel. The top edges of the
sides are held in place by four
dowel pins on the roof panel
locating in holes in the angle
irons - the roof thus lifts off
quickly and easily. With the
roof off, the side panels may
be simply lifted out. This
quick and easy panel release
Is useful to reach the engine
controls and starting cord.
The roof was from a sheet
of galvanised perforated
mesh from Fine Mesh Metals
of Telford. With no means of
rolling this to shape, many
hours were spent bashing
with a rubber mallet into and
over wooden formers until the
rough shape was close enough

The roof is screwed to the ‘coat hanger’ supports.

to allow fixing to four 6mm
thick laser cut coat hanger
shaped stretchers (photo 18).
The sheet had a plain margin
which looks good as a clean
strip at the front edge. The

rough mesh edges to the sides

are folded down and tuck just
inside the side panels giving
a clean finish (photos 19, 20
and 21).

And so ends the account of

e

A view inside the body shell.

o W

The edge of the roof is folded in to give a neat finish.

the later stages in completing
the design of the largely empty
body shell.

@®T0o be continued.

NEXT TIME
We look at the details of the
rest of the design.
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Terence
Holland
describes
and
constructs

two appealing, century

The Barclay Well
Tanks of the Great War

This constructional series addresses Andrew Barclay 0-4-0 and 0-6-0 narrow gauge
locomotives supplied for use in the First World War. Built without the use of castings, the
0-4-0 design is described as two versions; as-built for the British Admiralty in 1918 and
as rebuilt and currently running on the Talyllyn Railway as their locomotive No.6, Douglas.
The 0-6-0 engines described were built in 1917 and operated on 60 centimetre gauge

PART 50

track at the Western Front in France. These were small, spartan machines of which only

old locomotives.

Continued from p.841
M.E. 4614, 7 June 2019

Up a siding

| was thinking of progress
recently and realised that
getting large drawings
scanned and copied tends to
hold things up and, of course,
it adds to the overheads — in
fact anything over A4 gets a
bit tricky! With a locomotive

this size, most drawings cover
subcomponents and they can
be done on an A4 or even an
A3 drawing board, but there
are some, such as the GAs,
the cab views and the boiler,
which need to be sized to Al.
I've got no problems drawing
‘em, but need to go to Gibraltar

25 were supplied and none have survived into preservation.

to get them scanned - and ‘er-
indoors and | only venture ‘that
far abroad’ about four times
a year. So | got to thinking ...
all these problems could be
overcome by using a camera
stand.

In the past I've copied
drawings a few times using

Fig 156
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the common or garden digital
camera with reasonable
results — the main problem
was that of parallax which
causes unwanted and
significant distortion. | thought
the easy way would be to
search the web, but | could
only find stands suitable for
size A4. The only answer
was to invent one - and then
construct it!

It was necessary to provide
a framework in which to sit
the camera, which would
ensure that it would be in the
same plane as the drawing
(but see later regarding the
time-honoured spirit level).
The frame conveniently
fixes the distance between
the drawing and the lens.

electronic cameras the
exposure/focusing ‘eye’ of
the camera needs to be able
to see the drawing. Also, due
to its large size, the stand
needs to be demountable
and so | designed it to break
down into three main parts; a
wooden base, four suspension
rods and the camera plate.
These components are
shown in fig 156 and need
little more explanation. The
dimensions given are for a
Lumix Panasonic DMC-1225
— which (like me!) was once
state of the art but now it's a
bit long in the tooth. To take a
picture the assembly should
be situated in a well-lit but
shaded area and the shutter
operated using the camera’s

1o avoid parallax, it Is Important to ensure that the

camera and the drawing are on the same axis, 1.e.the

base and the camera platen should be checked, and

adjusted It necessary, with a spirit level.

Obviously the ‘fine tuning’

of the design will depend on
the type of camera in use
and the critical dimensions
are the height of the camera
bracket from the base and
the design of the bracket
itself. Note that with modern,

time delay. The wooden base
is used to hold down an AT
drawing, which, if a tracing,
should be placed on a white
backing sheet. Photograph
236 shows the device in

use sitting over the Barclay
boiler drawing. No camera, of

BARCLAY LOCOMOTIVE

Copying frame.

course, because it was being
used to take the picture!

Note that, to avoid parallax, it
is important to ensure that the
camera and the drawing are
on the same axis, I.e. the base
and the camera platen should
be checked, and adjusted if
necessary, with a spirit level.

Back on the main line
Before going much further, it's
worth republishing the general
arrangement drawings for
Douglas, the construction of
which is nearing completion
(figs 157, 158 and 159). Front,
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rear and side elevations of
Douglas were published at the
start of the series but a lot
of water has passed under
Dolgoch viaduct since then!
Later, and before addressing
the modifications necessary to
turn out No. 1431 in its original
condition, I'll include the GA
side elevation for ACC No. 1.

| was thinking of preparing
new drawings covering front
and end elevations for ACC
No.1, but apart from the central
buffer/coupling and lack of
running irons, there is no major
difference to figs 158 and
159. Note, however, that the
rear elevation would show the
boiler and fittings above the
bottom rear plate, as there is
no rear spectacle plate on the
original locomotive. It should
also be noted that the GA’s are
not necessarily composed of
detailed, individual drawings
and, therefore, should not be
scaled.

Tidying up a

few loose ends ...

As we are coming to the
completion of the main subject
of this series, that is the
construction of Douglas, it's

a good time to address a few
corrections and modifications.
These will also apply to ACC
No. 1. The WD 0-6-0 is a
different beast with a more
complex frame/motion design,
although it uses many features
of the 0-4-0 engines.
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General Arrangement of Douglas - rear view.

Looking back at previous
work it has occurred to me that

sized to take a custom-made
brass bulkhead fitting for the

BARCLAY LOCOMOTIVE

pump. It should be possible to
drill and tap a suitable hole at

11% inch and not 12% inch as
stated on the drawing.

‘ fig 85 would benefit from a top any time during construction T =
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6. In fig 39 - the coupling rod
- the bearing length should be
%e Inch and not % inch.

7. In fig 66 the distance

from the centre of the filler

to the base of the flange is
incorrectly marked as 14

inch when it should be 1%
inch; the proportions of the
motion bracket on the drawing,
however, are correct.

8. There is a small correction
required to fig 92 in that the
height of the tank top was
drawn incorrectly. This is
dealt with under ‘bunkers/side
tanks' below.

9. In fig 160 | have included

a side view of the crosshead
feed pump and as a result
have made some correction
and modification to the design.
This improves the insertion
length of the piston into the
pump body as well as resolving
an alignment issue (fig 161).
Note that the dimensions
shown in fig 161 are different
from those given in fig 72.

All other dimensions in the
original figure are unchanged
and the dimensions
associated with alignment
should be checked on the

job. The pump displacement

is almost 4 millilitres and
therefore the pump will deliver
approximately one litre every
250 revolutions, which is
equivalent to 300 foot travelled
and approximately %" of a
gauge glass.

For drawing my attention
to most of these corrections |
have to thank M.E. subscriber,
Mr. Anthony Simmons, who
Is currently constructing
a Douglas in his Norfolk
workshop. He and | are
regularly in touch and | hope
to publish some of his photos
later in the series, showing
the meticulous results of his
engineering.

Modifications

1. A simple modification can
be applied to the weighshaft
(fig 91) which avoids using
spacers; reduce the a inch
stubs at each end from %s inch
to % inch in length (fig 162);
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the overall length of the shaft
remains the same. The lifting
arm spindle, which engages
with the lifting arm bearing,
may need slight extension but
its length is best checked on
the job.

2. Minor improvements to

the rear fixing point on the
slide bar (fig 61) will provide
extra clearance between

the connecting rod and the
rear of the slide bar (figs

160 and 163). It also makes
for a better-engineered
solution to the fixing point. If
countersunk, high tensile 2BA
hexagon-headed screws are
not available it is possible to
use cut down 2BA cap heads,
countersunk into the underside
of the bar. The slot in the
bottom of the slide bar should
be easy to mill when the job is
set up to machine the chamfer.

3. The water gauge body parts
have been slightly modified
and these are shown in fig
164. The method of fixing prior
to silver soldering is left to the
builder. The 9.9mm clearance
for the Pyrex glass tube allows
for some non-uniformity in

the diameter of the glass

and, at the same time, is the
tapping size for the %s inch x
26 tpi thread. Some slack is
acceptable here because the
seal is made on the end of the
tube and not on the diameter.
All the other components
shown in fig 142 are correct.

4. A modification to the
combination/valve rod
arrangement will be dealt with
later under the modifications
needed to turn out the engine
as Airservice Constructional
Corps No.1. This specific
Barclay design (the valve

rod to the combination lever
connection) is a bit simpler
than conventional Walshaerts
as it does not have a forked
end on the valve rod. The
modification can be applied

to Douglas, of course, for
authenticity, but fig 162 shows
the conventional arrangement,
which is partly hidden by the
running irons.

®To be continued.

3/8 (check on job) —

2BA clear
' ke, '
)J i
i
(T=]
- = 5/8 S 3/16—= e
S Chamfer—\ /—Csk. 1/8—» =
i ! h '
ﬁ © :
i =1
1=
. Milled recess—/ I =
SlideBar - 3
Improved rear fixing/clearance - el
depth
2BA
L I i
i 4
3/32 » (=
= - ~—3/8
S Hex Cap Head

Reduce head dia.
Improvement to rear of slidebar.

Fig 164

@1/2
Sil‘JEr SDtdEF ™ - ?f(] 6 x 26 TPI
7/16 X 26 TP /_
71 & i
d ? ©
8 é ~
' 4 | é Y °
i i ' % =z
2 I & 7
2 Y 7/ // Y
8 72" Boomm.
© 716 x 26 TPI
< < 77 T |
o E // - §
'
— ' . % S
31 & %
' 7 4 Y

3!16!40TPI/

24.2mm

-

A

Water Gauge Top And Bottom Assemblies

Mat'l: Bronze
O-ring - 9mm 0.D. x 2mm section
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NEXT TIME
Tidying up over - we get on with the job.
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Synchronome

I —
Patrick
Williams
completes
his Uncle
Doug's
synchronome clock
and adds a few further
Improvements.

n my article in the Model
Engineer issue ME4281 of
September 1st 2006 | stated
that there were still a couple
of things to be done before
the clock could be considered
completed, these were:

* Change the aluminium bezel
for a brass one.

* Remake the pendulum top
end suspension.

| had also to decide the
extent of any other changes |
would make to the clock. Up to
now | had kept them moderate
but reviewing pictures of
factory-made clocks on the
internet | could see that it was
not possible to confuse Uncle
Doug’s clock with a factory
product, so | determined to
do whatever was necessary
to make the clock function
on a permanent basis. | wish
to point out, that not being a
clockmaker, | would employ
purely engineering solutions.

Photograph 1 shows the
current status of the clock.
| will describe the changes |
made in the order in which |
made them, starting with the
two above,

New brass bezel,
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Change the aluminium
bezel for a brass one

The aluminium bezel was
really out of place in a clock
which was predominantly
made of brass fittings, so |
looked again for a suitable
bezel, which needed to be
hinged to simplify setting
the clock. The firm SELVA,
which offers an extensive
catalogue of parts for the
hobby clockmaker and which
| had recommended to Uncle
Doug when he was still alive,
again failed to come up with a
suitable bezel.

| wrote to a couple of
engineers offering their
services in advertisements
in the Model Engineer to
have a bezel made but none
was able to make one to the
dimensions required, so once
again it was do-it-yourself,
where my problem was the
inability to turn a brass bezel
of the diameter required on
my lathe. | found a bezel in the
Selva catalogue which could
be used but it would require
an adapter piece to bridge the
gap between the silvered dial,
which | wanted to retain, and
the inside part of the bezel, as
it was larger in diameter than
the dial.

Although | couldn’t turn
this adaptor in the lathe, | did
have a six inch rotary table
and, if this was increased in
size with a sturdy platform
of 19mm MDF, | could ‘turn’
the appropriate diameters.
Starting with a large square of
6mm aluminium, with a great
deal of handle winding the
adapter piece was made and
the 3 or 4mm of aluminium
adapter between the dial and
the silvered bezel inner ring is
not at all noticeable (photo 2).

Clock Revisited ...

Synchronome clock current status.

Because of the curvature
of the glass required to clear
the hands the bezel has to
stand away from the wood
of the clock case by about
3mm on the outer edge. To
hide this unsightly gap, | took
a piece of brass angle of the
right dimensions, bent it into
a circle, and riveted it to the
aluminium adapter piece.

As the ‘L’ section would not
possibly curve to the diameter
required without very much
distortion | made reqular saw
cuts prior to bending using

a very fine saw guided with

a steel jig. These saw cuts
closed up on bending and as
they are only seen when the
bezel is opened, they look, in
fact, quite intentional - see
photo 3 and a cross section
of the new bezel and adapter
configuration in fig 1.
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Aluminium adapter piece for the bezel,

Remake the pendulum
top end suspensmn

The original suspension was
a foil inserted in hexagonal
brass cheeks and fixed with
screws, which meant that to
remove the pendulum meant
removing the clock and face
and loosening the trunnions.
To make adjustments easier |
made the brass cheeks from
square stock such that the top
cheek of the pendulum could
be easily lifted off the cross
pin of the suspension foil.
This arrangement can be seen
in photo 4, and assembled in
photo 5.

It was difficult to make
adjustments to the pendulum
position, which usually involved
loosening the trunnion screws,
moving the pendulum support
bar on the frame by eye left
or right and then tightening
the screws again. This was
mainly because the fore
and aft position was altered
unintentionally while moving
the trunnion left or right. To
solve this problem, | made a
plywood template of such a

Trunnion location template.
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size that the pendulum support
bar could be pushed back
against it, thus maintaining

the fore and aft position during
adjustment. See photo 6, in
which the template can be seen
protruding on the right.
Removing and replacing the
pendulum needs care and it is
easy to damage the delicate
foil in the suspension, which |
did often, and photo 7 shows
three different versions of the
foil.

Further improvements
Before | go on to describe

the modifications which

were later implemented, it is
probably best to insert here

a description of the way the
clock works and to provide a
picture of the parts named to
make the modifications easier
to understand (fig 2).

Most of the names of the
components given in the figure
have been taken from the
original leaflet ‘Instructions
for Erection and Management
of Synchronome Electric
Time-Circuits’ issued by The

Final suspension parts.

Pendulum suspension assembled.

Synchronome Co., Ltd. and,
| assume, provided with the
clock kit to assist setting up.
The pendulum has a length
which gives a cycle time
of two seconds, the count
wheel has 15 teeth and the
gathering click will rotate the
count wheel one tooth every
two seconds. There is thus
one complete rotation every
30 seconds and the backstop
will prevent the count wheel
from rotating backwards. Once

Foil suspension versions.

per rotation the vane (release
pin), which is fixed to the
count wheel, will contact the
gravity arm catch and move it
to the right, thus releasing the
gravity arm, which falls. (In my
variation this effect of gravity
Is increased by the push of the
pressure lever.)

In falling, the steel roller
drops against the curved
surface of the impulse
bracket, giving the pendulum
a push to theright. As the
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Removing and replacing
the pendulum needs
care and It Is easy to

damage the delicate foll

In the suspension.

pendulum moves to the right
the roller drops further and
enables the contact at the
lower end of the gravity arm
to touch the contact on the
armature. When this electrical
circuit is completed current
flows through the coils and
the magnetism attracts the
armature, which moves sharply
to the left. This throws the
gravity arm also to the left
and its upper end catches on
the spring-loaded gravity arm
catch, ready for the next cycle.

In addition, the same
current flows through the
clock mechanism, which is
so designed as to move the
second hand forward by a half
a minute. When correctly set
the clock will function as long
as a current is applied.

Unfortunately, in use the
clock kept stopping, so |
examined various parts to
seek a solution starting with
the gravity arm, believing
that there was not enough
weight to give an adequate
impulse to the pendulum. In
doing so | found an additional
difficulty; the arbor had pivots
in the form of cones which
were seated in the dimpled
recesses at the ends of steel
grub screws, which acted as
bearings. It was extremely
difficult to locate the pivot
ends as the dimples were
so small, so an improved
bearing to ease assembly was
necessary.

The clock kept stopping at
the same position of the count
wheel; this was probably due
to the wheel having been made
without the aid of machinery,
so | determined to make
a new count wheel. While
examining the count wheel
| discovered that it was only
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a push fit on the arbor and

was probably rotating out of

alignment during operation, so

a firmer fixing was necessary,

In addition to the improved

bearings described above.
The gathering click

adjustment was also not to my

satisfaction so an improved

height adjustment while in situ
was considered necessary.

The set-up instructions
required the clock to be firmly

O

LI .- :

..' %1‘1".'1

fixed to the wall, whereas mine
was standing loose on carpet
and it occurred to me that

the pendulum, at 9.5 pounds
weight (4.3kg), was moving
the case slightly and changing
the relationship of the moving
parts, so | set up a measuring
device to check this. The result
was negative but the thought
was that every time the clock
was touched it may have
adopted a different position,

........

ADJUSTING SCREW

""" PRESSURE LEVER

il

IMPULSE BRACKET
i

Ay
GRAVITYARM

!
COUNT WHEEL

ARMATURE

PENDULUM

thus affecting the timekeeping.
| decided to delay this wall
fixing and apply it only as a
last measure if required.

®To be continued.

NEXT TIME

| shall discuss the details of
the further improvements |
made to the clock.
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3D Printing for

Brian Marchant ventures into the realms
of high technology and builds up his

3D printing skills by creating a set of

six brake hangers.

Completed printer.
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but also quite lazy, so

when faced with producing
six identical brake hangers
(fig 1) for the tender of my
Stirling Single, | wondered
how it could be done without
spending hours whittling away
at a bar of BMS, inevitably
resulting in six similar but
not identical items. Aha!
| thought. What about 3D
printing? But that only works
with plastic! Not a problem,
thought |, the braking system
is largely cosmetic and there
would not be much stress on
the components anyway. But |
had two problems: one, | don't
have a 3D printer; two, | don't
know how to use one. In fact, |
hadn't a clue about the whole
process.

The first issue seemed
unsurmountable. Don't they
cost a fortune? But a quick
search on Google revealed
several in kit form for not
much more than £100. One in
particular caught my eye, the
Geeetech Pro 13. It had great
reviews and the price was
right, so three days later | took
delivery of the acrylic version
which seemed more durable
than the wooden one, albeit a
bit more expensive. | opened
the box and was stunned.
| have never seen such a
detailed and well-documented
kit for anything. All the
bits packaged and clearly
labelled and the quality of the
components looked great. A
thinking man’s Meccano set!

It came with a very detailed
component list. | checked
and everything was there. |
downloaded the Assembly
Manual and the User's Manual
from the Internet, fetched a

I am quite a patient man,

Model Engineers

few basic tools and made
a start. The blurb said it
could be built in five hours. It
took me six. Assembly went
without a hitch and | soon had
a 3D printer in front of me,
although it looked more like a
model of these crane thingies
that you see on the docks for
handling containers (photo 1).
| switched it on! And all
the house lights went out!
Why? For some reason, the
instructions say to remove
the wiring harness from the
power switch, which | had
done, after photographing it
to ensure | put the various
wires back in the right place.
A bit of checking revealed
that in fact | had not put
them back correctly. A quick
adjustment and all was well.
Actually, there is no need
to take the harness off: it is
perfectly possible to thread
the various wires through the
corresponding holes with the
power switch attached.

| ran through the setting
up procedure and all seemed
well. But what do | do with it?
Now to tackle issue two!

The user's manual is very
clear and apparently written
by someone whose first
language is English! (Makes
a change!) | downloaded the
operating system, Repetier,
which came free and worked
first time. Now, what could |
print? The manual included
several links to sources of
print files, suffixed .stl. | went
to the NASA site and found
all sorts of files to print space
vehicles, components and
maps of the surface of the
moon and planets, all free
of charge. | selected one
of the surface of the moon
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where one of the moon
vehicles had landed. It was
downloaded into Repetier,
the button clicked and the
machine burst into life. And
| soon had a 3x5 inch 3D
plaque with the contours of
the various craters and seas.
Amazing! Well, 'soon’ Is a bit
of an exaggeration! It took
seven hours! So what? it was
fascinating to watch, as the
print head flew back and
forward and the map gradually
took shape. | eventually got
bored and | left it to its own
devices and watched the telly
while it churned away.

Great! It works! But how
do | get a profile of the brake
hangers into the machine?

The Geeetech website
suggested several suitable
CAD programmes. The ones |
tried seemed very crude and
their documentation was also
poor so the project went on
the back burner for a week
or two. Then | went to the
Doncaster Model Engineering
Exhibition, more interested in
buying some supplies than
in 3D printing. By chance |
came across a very nice and
patient man who was printing
out propeller components
with a machine very like
mine. He told me he used
Autodesk Fusion, which is a
fully professional programme
but which can be used free of
charge by hobbyists. He gave
me a quick demonstration
and in 10 minutes he had
produced something very
similar to my brake hangers.

| rushed home and soon
found the Autodesk site. |
downloaded it without any
problems, although it was
not too obvious how to get it
free of charge. Thanks to the
help | had in Doncaster and
to the various tutorials on the
Autodesk website, | eventually
created a brake hanger on
screen (fig 2), copied it over
into Repetier and set it off.
Very soon | had a beautiful
bird's nest of tangled plastic
filament on the heated table!
Not good. And how to resolve?

| guessed that the
temperatures of the extruder
and the hot bed are critical,
so set about trying various
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3D PRINTING

Screen shot of Fusions model:

Brake hanger drawing.

combinations, working mainly
on the theory that the two
heated components had to
be hot enough to allow the
extruded filament to stick
together, but not so hot
that the component sagged
and collapsed. Fortunately,
Repetier gives full control
over all the parameters
of temperature, feed rate,
number and depth of slices
etc. Yes, slices! (No, it doesn't
double as a bread making
machine.) Before your eyes it
produces a diagram of all the
slices that the printer will put
together on the model. You
can watch it build up on the
screen layer (sorry, slice) by
layer.

| eventually managed to
get something which looked
like the thing | wanted
but distorted and liable to
separate (photo 2). The
problem seemed to be that
the model was on its edge
on the hot bed, so the printer
was trying to print a curved
edge on a flat surface. This
involved much iteration of
little squares stacked on top
of each other on the hotbed
but, without any real support,
the curve sagged and became
flat! What | needed was to
be able to turn the hanger
through 90 degrees so that
its flat surface was against
the hot bed. Eventually, under
a sub-menu on the Repetier

First attempt at printing the brake hanger.

e - - |

Final version of hanger.

screen, | came across an
option to lay the object flat.
Problem solved (photo 3).

| now have six perfect,
identical hangers and can
go on to assemble the brake
system and move a bit closer
to the day when | have a
completed locomotive. Yes,
the whole exercise took about
three weeks from start to
completion, by which time |

could have carved 50 hangers
from solid steel! But | wouldn't
have the new tool and the
knowledge how to use it. It's a
great way to get to grips with
CAD.

Anyone out there want a
brake hanger or 50?
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SHOWCASE

/Va inch Gauge GWR King Class Locomotive

i ia P

wondered if the photograph above,

taken by Keith Whithey, would be of
any interest. The picture, sent with his
permission, shows my seven and a quarter
inch gauge GWR 'King’ Class engine
saddled up to run on the Wythall Miniature
Railway, which is operated by the Elmdon
Model Engineering Society.

At 85 years of age this was a day of
delight for me as the engine had not run
for four years. My workshop too, had
been silent for a very long time as my
priority had been 24 hour care for my wife
who suffered with Alzheimer's and other
distressing complications.

I would like to sincerely thank my
society colleagues; the help and
camaraderie of these likeminded folk has
indeed recently given me nothing short of
a lifeline.

| was 70years of age when the castings
and drawings for the engine came my
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way and the engine took seven years to
build, with a further year of modification
to make it run successfully. Some may
ask - why the engine is numbered 60117
| spent 46 years as a footplateman and
did in later years drive the royal train with
her Majesty on board. In my younger
days | was a fireman on the Paddington
— Wolverhampton service and worked
on many of the ‘Kings'. Strangely, some
engines were always a good performer.
Unlike the forerunner of the class,
having the bell on the front, 6011 always
responded well for me.

During the extended time that caring
restricted my time from the home, to
keep myself focused | published my
reminiscences of 70 years as a model
engineer on Amazon Kindle. Any royalties
were donated to Alzheimer's Research
U.K. directly, therefore did not enter my
private account.

. i P
| S e

Whilst | did appreciate at the time that
such a publication would have a very
limited readership, | was naive to the fact
that all my effort would become a grain of
sand on a beach when published on line.
Also, ways of promoting the book on the
Kindle web-site are certainly not for the 85
year old brain.

| have been a long-term reader of Model
Engineer and used to buy it fortnightly
on Thursdays when it was nine pence. It
would therefore bring me great pleasure
if you could bring some attention to
my book, ‘The Mettle for Metal'. | would
indeed be more than grateful, as would
Alzheimer's Research U.K.

Dennis Herbert
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National Model Engineering
Exhibition 2019

Competitions and Trophies Part 2

Class C2: Marine
Models - Kit Built

John There were two entries in
Arrowsmith this class but only one was
reports prgsented for competition.
onpthe This was a model of the USS
5 s BARB Gato Class Submarine
competition built by Christopher Behan. A

results at recent
Doncaster exhibition.

sleek model well constructed
and finished, it gained a Bronze
Medal (photo 16).

Continued from p.16
M.E. 4615, 21 June 2019
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The %" scale Conestoga Wagon built by John Casﬂe won a Silver Medal in Class G1.

A delightful Merryweather fire engine built by Mike Casey
was awarded a Silver Medal in Class G1.

www.model-engineer.co.uk

Long sleek and menacing, this Gato class submarine built by
Christopher Behan was awarded a Bronze Medal in Class C9.

Class G1: Model

Horse Drawn Vehicles

With a class of six entries

this was a good competitive
section which resulted in
three Silver Medals and three
Very Highly Commended
certificates being awarded. A
Silver Medal and the Guild of
Model Wheelwrights Trophy
for best model went to John
Castle for his Y& scale
Conestoga Wagon. These
wagons were used extensively
in the USA and Canada in the
late 18" and 19" centuries and
could carry up to 6 tons in load

(photo 17). The second Silver
Medal of the section was won
by Mike Casey for his 2% inch
scale model of a Merryweather
Gem fire engine (photo 18).
John Castle was again
successful in gaining the third
Silver Medal for his ¥s'" scale
model of a Northumberland
long cart (photo 19). Two of
the three VHC certificates
went to prolific builder Brian
Young for his examples of a
horse drawn sling cart (photo
20) and a Beach's jam wagon
(photo 21). John Castle was
also successful again with his

John Castle’s Silver Medal winning example of a Northumberland long cart.
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A horse drawn sling cart built by Brian Young received a VHC certificate.
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This scratch built futuristic car was built by Richard Foster
and was awarded a VHC certificate.

¥s'" scale model of a Northants.
water cart (photo 22).

a Very Highly Commended
certificate. If this is an
example of future transport

Class K1: Model Vehicles  vehicles | wonder what the

- Non Workmg Gars and environmentalists would say
Small Commercials about the exhaust!

There was just the one entry )

in this class with the scratch ~ Class K2: Model Vehicles
built Futuristic Flying Car by - Non Working Trucks

Another unusual and
Interesting exhibit in this
class gained a Very Highly

Richard Foster (photo 23). This
was an interesting exhibit with
a lot of detail and it gained
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The Delorian car built by Richard Foster was awarded a Silver Medal in Class K6.

This unusual model of a Russian ICBM built by David Gore received a VHC certificate.
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The Gold Medal winner in Class K7 was the Allis Chambers M8
high speed tractor built by Christopher Behan.v

Commended certificate for
David Gore. His Russian ICBM
missile transporter and rocket
was a very well made model of
a large prototype which created
a lot of interest (photo 24).

Class K6: Model Vehicles -
Any Available Body Shell

A single model by Richard
Foster gained a Silver Medal

in this class for a model of a
DelLorean car. Full of detail and
with a good finish it created a
lot of interest (photo 25).

Class K7: Model Vehicles
- Functional Vehicles

A well supported class here
with seven very good entries
taking the awards. Ten models
had been entered but only
seven actually competed.
The Gold Medal was awarded
to Christopher Behan for his
example of an Allis Chalmers
M8 high speed tractor (photo
26). Obviously adapted for
American Army use, the
model was full of detail and
finished in the prototype
manner. A Silver Medal was
awarded to David Plant for his
model of a Liebherr 634 track
digger machine. Presented
on a suitable low loader,

the model exhibited all the
detail of the original (photo
27). David Plant was also
awarded a Bronze Medal for
his fuel proof Diesel bowser
which was another finely
executed model (photo 28).
Not content with two medals
in this class, David also
gained three VHC certificates
and an HC certificate for his
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other entries. The model of a
Fendt 930 tractor coupled to
a Krampe tipper trailer made
a fine combination and was
awarded a VHC certificate
(photo 29). The Kane low
loader carrying the Liebherr
digger also gained a VHC.
His Class Xerion 5000 tractor
gained an HC certificate.

Stand prizes

There were two other notable
presentations and that was to
the mainstay of the exhibition
the Club Stand awards. The
winner of the N.A.M.E. Shield
for the Best Club Stand went
to the Grimsby & Cleethorpes
Model Engineering Society.
The stand covered just about
every model engineering
discipline you can imagine and
was laid out in a very visitor
friendly way with access to

A VHC certificate was awarded to this Fendt 930 tra

all the exhibits. The winning
club for the Ship Model Trophy
was the Kirklees Model Boat
club. This large colourful
display covered many different
aspects of marine modelling
and provided lots of interest
for visitors.

ctor built by David Plant.

P

A fuel proof Diesel bowser built by David Plant gained a Bronze Medal in Class K7.

EVENTS

| hope that | have covered
all the competition entries so
that readers can see what a
high quality exhibition this was
along with all its other features
which | will cover in my final
report next time.

@70 be continued.

- L
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CLUB
NEWS

Guest
Club
News
editor
John Arrowsmith
reports on the latest
news from the clubs.
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ello everyone, for
this issue only | am
standing in for Geoff

who is on a well-earned
holiday. | hope he and his
_ wife enjoy themselves and
\ no doubt he will have a
few anecdotes to amuse
us with when he returns.
As 2019 passes by
there are lots of activities
within the model
engineering world despite
all the doom and gloom
associated with the current
political scene but model
engineering seems to be
holding its own with a number
of clubs either embarking on
quite large track extensions or
having completed them etc.
| have noted five in this page
alone and those are the ones
| know about - there may be
more.
| hope all those of you
who visited the exhibition
at Doncaster enjoyed
themselves and came away
suitably impressed with the
presentations. It was good
to see the introduction of the
SMEE and My Time Media
competition trophies again
at the Doncaster Exhibition.
It has been some time since
these were competed for and
hopefully this will now be
a permanent feature of the
Doncaster show (photo 1).
About one third of
the membership at the
Bournemouth & District SME
enjoyed the Cream Tea Special
at Haskins Garden Centre
recently and as it was so
successful another one is being
planned for September. They
are planning to host a visit to
their Littledown track by the
Malden Society on the 27th
July which is followed on the
28th by the Littledown Centre’s
Family Day, so it sounds like
the members are in for a busy
weekend. Progress continues
on the extension to the 16mm
narrow gauge railway with
a turntable and additional
sidings being completed. It is
now possible to follow three
different routes around the
circuit and there is more space
for locomotives and rolling
stock. One member involved
in the ‘Ellie’ project has found

For those of you who suffer from unwanted guests at your site, perhaps
this rocket launcher on show at Doncaster might deter them.

a good source of thin tin plate
by using evaporated milk tins
which have no corrugations

in them - a good tip there for
anyone wanting a source of
this material. With the cost of
postage being increased the
club have been able to cope
with this by increasing the
number of members who have
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Part of the impressive and immaculate track site in Cutteslow Park,

home of the City of Oxford SME.

their newsletter delivered by
email in PDF files. No doubt
many clubs are looking at this
if they haven't already. The
newly formed Stationary and
|/C Group within the club is
progressing well so if you have
interests in this area you would
be most welcome to join.

W. littledownrailway.co.uk
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Many readers will know
about the problems members
at the Bristol SMEE have
been experiencing over the
last 12 months or so. Well,
| am pleased to report that
the eviction notice has been
rescinded and a new five-
year lease agreed with Bristol
City Council. The terms are
not the same as what they
had previously but at least
they can operate again for
public running. The last four
running days have been quite
successful, even with the
increase in fares they have
had to make, and they have
had no complaints about that.
Model engineer visitors are
not allowed to park on their
site but have to pay to park in
the adjacent public parking
area. The relationship with the
council is better now than for
some time, so they are hopeful
that the five-year lease will
lead onto a much better future.
Perhaps the council have
realised that the club is an
asset to Ashton Park after all!
W. bristolmodel

engineers.co.uk

The spring edition of the
COSME Link, the club magazine
from the City of Oxford SME,
contains lots of interesting
details about the recently
opened new track extension
(photo 2). Members have made
a really splendid job of building
it, and | will be describing it in
more detail in a future issue
of Model Engineer, but it is a
tremendous new asset for
the club. Their AGM in March
was notable for a number of
reasons; firstly, because a
vote had to be used to elect
committee members for the
first time in years, which was
encouraging for the club,
knowing that more members
were willing to get involved
than there were places on the
committee. The other notable
Issue was that Sue Mulford
stepped down as treasurer
after 22 years of service. The
meeting decided that Sue
should become an Honorary
Life Member of the club and
duly awarded her the Savile
Bradbury Award for services
to the club. Congratulations
are in order for a tremendous
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commitment to the club.
Laurence Fouweather was
elected to the post of treasurer.
Members enjoyed a visit to a
company who specialise in bell
hanging. Whites of Appleton
have been hanging bells since
1824 and the visit highlighted
the detail machining and
suspension processes needed
to achieve a suitable result. All
the members who went totally
enjoyed a completely different
aspect of engineering.
W. cosme.org.uk

The Hereford SME had a
busy opening period at their
Broomy Hill track with quite
large crowds attending their
open days in April. During the
winter period a new public
toilet block was installed
which has greatly enhanced
the site facilities (photo 3).
The new club locomotive, a
Romulus 0-6-0, is progressing
well with the chassis almost
complete so hopefully with
the boller already available it
should not be too long before
It is added to the operating
rota. Much of the underground
airline which is used to operate
the signals and points on the
ground level track has been
replaced during the winter
months as the old material
had become a favourite food
of certain furry species. It is
hoped the new material will
not be such an attractive meal.
Their Young Engineer section
is still working very well with
plenty of enthusiasm and
projects to keep them busy.
Last year of course Daniel Bell

The new public toilet facilities at the Hereford SME.

won the Southern Federation
and Polly trophy for his efforts
at the club. The club’s annual
Open Weekend and Boating
Regatta is to be held over the
weekend of the 7-8th July.
Camping and caravans can
be accommodated on site
but if you are interested do
contact the club direct to
book in. The club are also
saddened by the passing of
longstanding member Stan
Compton at the age of 94.
Stan was a prolific top-quality
model engineer, having built
around 10 locomotives and a
number of clocks. He was also
a mainstay during the building
of the Broomy Hill track site.
He will be sadly missed by
his family and all his fellow
members at Hereford.
W. hsme.co.uk

The Leyland SME located
in Worden Park Leyland will
be hosting this year’'s IMLEC
efficiency competition over
the weekend of the 12th-14th

Working hard on the new extension at Nottingham.

CLUB NEWS

July but readers must contact
the club direct for more details
if they want to attend or take
part. Members here enjoy a
good social and meetings
programme throughout the
year with a range of interesting
talks and events. For example,
on the 25th July they have a
talk entitled ‘Get a Grip Night'
or how to hold things tight!
This is followed on the 8th
August by ‘What a Grate Night’
- from firebars to rosebuds
- and so on throughout the
year. Members here are very
fortunate to have such an
active social side to their
model engineering activities.
To improve their ground level
track a tree cutting service
was employed to remove
the difficulties they were
experiencing with roots etc.
The ground level track can now
be re-laid in the area affected.
The annual 3%z inch gauge
rally will be held at the club
on Saturday 7th September
and, again, if you would like
to attend do contact the club
direct. On a sad note the
club lost one of its stalwart
members recently when Sam
Bates passed away - no doubt
he will be sadly missed by all
at Worden Park.
W. leylandsme.wixsite.com/
website-1

One club who have built
a new track extension is
the Nottingham SME. The
Parkgate Extension Project
is well on its way to being
completed with the road
crossing being finished
in mid-January (photos 4
and 5). Hopefully, the club
will officially open this new
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extension in August. The
photographs show just a very
small part of the major task
undertaken by members. The
club have recently launched
a new site to help promote
and inform both members and
the public about activities at
Ruddington. There is a good
account in Kingpin, the spring
edition of their club magazine,
about the procedure for setting
up a new website. As the
author says it sounds easy but
In reality it has taken about
100 hours of work to ensure
everything works as it should.
W. nsmee.org.uk

The Romney Marsh MES
have had a busy year so far
with their winter meetings
program being very well
attended. The talk by John
Wimble, who showed a film
about the progress of the
club over the last 50 years,
attracted around 50 to see
and hear what had happened.
The club of course celebrated
their 50th anniversary in May
so congratulations are in order
on achieving this milestone in
their history. A 56-page book
is being published to coincide
with this anniversary. The 2V,
3%2 and 5 inch gauge tracks
are 700ft long so can provide
a good test for any locomotive
and the garden railway has
six tracks which can cater for
Gauge 1 standard gauge and
‘G’ scale along with ‘0" gauge,
especially narrow gauge, so
there is plenty to get involved
with here.
W. rmmes.co.uk
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The base for the major road crossing at Ruddington is levelled out.
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Another club who have
made a great deal of progress
with their track extensions is
the Rugby MES. The ground
level track has all but been
completed giving them a
length now of around one mile
(photo 6). Work is now in hand
to extend the elevated track
and when completed it will be
around 750 metres long which
has virtually doubled the old
track length. When all this
work has been completed they
will enjoy one of the longest
miniature railway tracks in the
Midlands area. Along with all
this track work a new roadway
has been constructed to a
new parking area as well as
the installation of two 40ft
shipping containers to provide
secure storage for the club.
They will also be celebrating
their 70th anniversary over the
weekend of the 20th/22nd July
which will include the grand
opening of their new station.
W. rugbymes.co.uk

At the Taunton Model
Engineers they are looking
forward to developing their
new site at West Buckland. It
has been quite a drawn-out
saga since they were asked to
leave their Creech St Mary site.
Planning permission has now
been granted subject to a few
conditions which the club say
are not too onerous so they are
hoping that development of
the site can now get underway.
If all goes to plan construction
work will start on the GWR
(Great Westbuckland Railway)
as soon as practical with the

principal aim being to build
a ground level railway with
all the usual facilities. Model
Engineer looks forward to
hearing about the progress of
this new project and we hope it
all goes to plan.
W. tauntonme.org.uk

It was announced in April
that the Scottish Model
Engineering Trust and the
Perth Model Railway club
have merged which provides a
unique opportunity in Scotland
for prospective members
to enjoy a very wide range
activities to suit any interest
in model railways. There is
the comprehensive ground
level track with 7% and 5
inch gauge tracks, providing
about 1.5km of rail to drive
on. This is combined with
an area for miniature road
vehicles to operate towards
Duds End Station, crossing
the new railway in two places.
In the new clubroom located
at Wester Pickston the Perth
MRG have re-located their
layout and are keen to recruit
new members to work with
them. This provides members
with a complete range of
railway gauges from N gauge
to 7% inch gauge. Looking on
their web page it all looks very
interesting and inviting.
W. smet.org.uk

The York City and District
SME had a very successful
Easter period with large
crowds visiting their site.
A young engineers day
proved very popular with
many different activities to
inspire young people such
as a shunting game, rocket
building and launching, Lego
building, as well as drawing

and colouring areas. Traction
engine rides were being given
along with the ground level
track rides and all together it
was a very busy period. The
catering department had to
send out for more supplies

at one time and the donation
boxes were full. While all

this was going on the club
were also attending the York
Model Railway show with
their attractive new display
stand, which was a focal point
for visitors. They had many
enquiries about membership
and hopefully this will have

a positive outcome for the
club. The new stand was

part of the display at the
Doncaster Exhibition. In his
notes in the May newsletter
the chairman Dave Wood says
the site has never looked so
good as it does now due to
the efforts of the Wednesday
gang led by Cliff Hudson. A
new traction engine track has
almost been completed which
will provide a useful ¥2km of
operating space. There is to
be a members’ running day on
Saturday 6th July combined
with an exhibition of best
work. The club lost one of
their long serving members
when Jack Dee passed away in
March. Jack was a committee
member for a number of
years and is described as a
gentleman of the world. He will
be sadly missed by his family
and fellow club members.

W. yorkmodelengineers.co.uk

Contact:
geofftheasby@gmail.com

The new station at the Rugby SME under construction.
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DIARY

JULY

3 Bradford MES.
Steerage trophy
competition,
7:30-10pm,

Saltaire Methodist
Church. Contact:
Russ Coppin,
07815 048999.

3 Brandon DSME.
Meeting at The Ram
Hotel, Brandon,
7.45pm. Contact
Mick Wickens:
01842 813707.

3  Bristol SMEE.

Talk: ‘Injectors’ —
D. A. G. Brown.
Contact Dave Gray:
01275 857746.

4  South Lakeland
MES. Meeting in the
pavilion, 7.30pm.
Contact Adrian Dixon:
01229 869915.

5 North London SME.
BBQ at Colney
Heath. Contact
lan Johnston:

0208 4490693.

5 Portsmouth MES.
Club night — ‘Eats
in the Park’, BBQ
evening, 6.30pm.
Contact Roger Doyle:
doyle.roger@sky.com

5 Rochdale SMEE.
Annual model
running night,
at Springfield
Park, 7.30pm.
Contact Rod Hartley
07801 705193.

6 Tiverton & District
MES. Running day
at Rackenford track.
Contact Chris Catley:
01884 798370.

6/7 Guildford MES. Stoke
Park Railway Gala
Weekend 10am-5pm.
Contact Mike Sleigh:
pr@gmes.org.uk

www.model-engineer.co.uk

6/7

6/7

North Wiltshire MES.
Charity weekend,
Coate Water Country
Park, Swindon,
TTam-5pm.

Contact Ken Parker:
07710 515507.

West Huntspill MES.
Silver Crest

Models Rally,
10am-6pm. Contact
Roger Flower:

07957 533235.
Bedford MES.

Public running,

from 10.30am

at Summerfields
Miniature Railways.

Contact Brian Walton:

07498 869902.
Bradford MES.
Rae gala day,
2-4.30pm, Northcliff
track. Contact:
Russ Coppin,
07815 048999.
Newton Abbot

& District MES.
Running day at
Lindridge Hill.
Contact Ted Head:
07941 504498.

Oxford (City of) SME.

Running Day,
1.30-5pm.

Contact: secretary@
cosme.org.uk
Portsmouth MES.
Public running,
2-5pm, Bransbury
Park. Contact

Roger Doyle: doyle.
roger@sky.com
Plymouth Miniature
Steam. Public
running, Goodwin
Park (PL6 6RE),

2 — 4pm. Contact
Rob Hitchcock:
01822 852479.
Romney Marsh MES.
Track meeting,
11am onwards.

12

13

13

Contact

Adrian Parker:
01303 894187.
Tiverton & District
MES. Club meeting
at Old Heathcoat
Community Centre,
Tiverton, 7.30pm.
Contact Chris Catley:
01884 798370.
Cardiff MES.

Steam Up &

Family Day. Contact
Rob Matthews:
02920 255000.
North Wiltshire MES.
AME Owners' Day,
Coate Water Country
Park, Swindon.
Contact Ken Parker:
07710 515507.

13/14 Rugby MES. Narrow

14

14

14

14

16

Gauge event from
10am — overnight
camping available.
More info. at
rugbymes.co.uk.
Newton Abbot

& District MES.
Running day at
Lindridge Hill.
Contact Ted Head:
07941 504498.
North Wiltshire MES.
Public running, Coate
Water Country Park,
Swindon, 1Tam-5pm.
Contact Ken Parker:
07710 515507.
Portsmouth MES.
Public running,
2-5pm, Bransbury
Park. Contact

Roger Doyle: doyle.
roger@sky.com
Welling DMES.
Public running

at Falconwood
2-5pm. Contact
Martin Thompson:
01689 851413.
Romney Marsh MES.
Track meeting,
11am onwards.

Contact
Adrian Parker:
01303 894187.

19-21 Brandon DSME.

20

Weeting rally.

See www.weeting
rally.co.uk

Romney Marsh MES.
Track meeting, 1T1am
onwards. Contact
Adrian Parker:

01303 894187.

20/21 Rugby MES.

20

21

21

2]

21

21

Public running 2-5pm
— visiting locos
welcome with boiler
certificate. More info.
at rugbymes.co.uk.
Westland & Yeovil
DMES. Track running
day 1T1am — 4.30pm.
Contact Bob Perkins:
07984 931993.
Bedford MES.

Public running,

from 10.30am

at Summerfields
Miniature Railways.
Contact Brian Walton:
07498 869902.
Cardiff MES.

Open day. Contact
Rob Matthews:
02920 255000.

North Wiltshire MES.
Public running, Coate
Water Country Park,
Swindon, 1Tam-5pm.
Contact Ken Parker:
07710 515507.
Oxford (City of)
SME. Running Day,
1.30-5pm. Contact:
secretary@
cosme.org.uk
Plymouth Miniature
Steam. Public
running, Goodwin
Park (PL6 6RE),

2 — 4pm. Contact
Rob Hitchcock:
01822 852479.

127



Ex- display

Visit Our Aylesford Show Room!

or sl Check Open Monday-Friday 10am-4:30pm & 1st SZSILVER CRESTSS  ANNOUNCING OUR FIRST LIVE STEAM
Line : Saturdnaoqy“?tf the month 11am-4pm m o d e I s MODEL FOR 3.5” GAUGE
Garden Rallways your FREE MARKET LEADER IN LARGE
e e LMS DUCHESS CLASS

el VISA 535 D &0 www.dream-steam.com
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BRAND OF THE MONTH: ROUNDHOUSE  As stockists of Roundhouse Locomotives, we have a varied range for instant dispatch but you are able 1o order any Roundhouse

loco from us online, which allows you to collect loyalty points!

Full Ran
We hold a wide range of Roundhouse spares, enhancements u!L::aslawEﬁte —
| kf | In Stock Now* :
and home builder parts in stock for instant dispatch Bortie Bt £880 Metal items
Berte In Stock®

Blue, 32mm £660

Berhe Yellow 32mm £660
Jennie Blue 32mm £785
Little John DHR Biue, Red Buffers £602
Bulldog Black, Chevron Buffers £634
Clarence Brown, R/C. Insulated wheels £1.710

Lilla Maroon, RIC Insulated Wheels 32mm

On Ordaer

Lady Anna Dua Jan 2000
Baly Due TBC

Lolla Due TBC
Sitver Lady Due TBC
Russell Dua TBC

e

“In stock as of 1306/19, please note these loco's may no longer be avadable, check siocks online or call
Please note basic range takes 4 weeks from inial order and cther locomobves are in baiches

Baich dates wil be n product descripbon Locomotves = stock wil siale instant depatch available

Please note all loco's ‘on order’ can b allered 10 your own
specification requirements Deposit of only £200 required

|.MS Duchess Class

PECO MAMOD DON'T FORGET YOUR MAMOD DSW BACHMANN
s e Tl YL
Flexi Track - 12 Pack §00x12 EV0.00 ' €35 BCAIC did U . S ir Willi ie Irs
Pt Tous- €5 P Qﬁm“ Al v s o g Somp el ey et ot Sooer Eesnon Dellgne_d by Si W!'ljﬂm A. Stanier the h.rjt,
Flexi Track - Single SLEO0x!  E4000  Secdle Tank MST From £336.00 Dead Leg Lubricator OSUPDLDL £29 00 Toby the Tram 91405 £250.00 locomotives out of Crewe works were originally -~
P ——— Brunel MBrunetOG £440.00 Simam R or Kit DSUPSRX £38 00 Thomas the Tank Engine 91401  £22500 - T ' . : - -
::;x Exg"‘;: *:Tﬁ:': gﬂsgi - e 138180 Fran £328 e Br:"—":’“ . DOEMBMEWL.  £400 demesiie Red Sngine 01403 £2%.00 Lutnli as 51!:-:uml.rnf-,-u. Loter some were built ,
Satrack 38 Radius Curve - Single  STEOT g8s50  Tram 1351TR £495.00 Brass Cab Hand Rads DSENCH £420 Anne Coach 97001  £80.00 without streamlining. o wh =
Setrack 38 Radivs Curve - Six Pack  STB07x8 £48 00 Brunel Gonde Sal BGS-CC-N E520 00 Brans Sede Tank Hand Rads DSENSTHR £520 Clarabal Conch Tne2 £80 00
Right Hand Point SLEBOS f4500  Tender MTDR £39 00 Brass Smoke Box Hana Rass  DSENSBXMR £310 Emily's Coach 7003 E£8000 : L _ Fariolh 54"
Left Hand Pomt SLEGO8  £45.00 anww '.Hé'::" Eﬁﬁ Cylinder Covers DSENCYCV £12.00 l;mi*r'l H-'ﬂn?:;ﬂl'- m :g:‘ All of the streamliners were finally re-built ngth approx
Goods Wagon B-aas Sard Boxes DSENSBX £12 50 Troublesome J ' ' | ; . :
i e e ko Gut\en MGVAN £50,00 s T DREMWTT Sosn Troublesoms Theoka 08001  £50 50 in un-streamlined form, and all eventually * Coal-fired lve steam ¢ Silver soldered * Reverser * Eiched brass body
Small Racius Left Hand Tunout SLEGS2  £4500  Yelord Tencer MTOR-T £45.00 Lubricating O« SWLUB30 £300 Ice Cream Wagon 98015  £56.00 featured double chimneys. The model offered * 3.5" gauge copper boiler e Stainless steel motion  With rivet delail
Wagon Tumtadle and Crossing SLEZ? £20.00 Meths Bumesr Wick DSWWKE £1.90 Tiamouth Milk Tank 98005 £39.00 | : tarti £ 4 | ! M ; * Drain mks . . Safuly valves
Radl Joiners - 24 Pack SLE10 £350 MSS cmrpmgﬂsm g:trs g;g gt;::ﬂnm - ﬁ,ﬁ ig% 1ere Is represenialive of ne ciass as re-buill. * 4 Cylinder * Boiler feed by axle
45mm (G45) Track Maroon Tender | 32mmd5mm) §11403 £5500 460 Steam Ol 500mi 46050500 AOBVES Box CC ed ir i * Mec i ) ni - i ver
Flex Track - Six Pack oy SL900XS  £7900  Green Tender (J2mmvaSmm) 911405 £5500 220 Steam oil S00mI DSW220S0800 €550 Open Wagon Blue 98012  £56.00 lee _im“ omolives were ;:-rgduceai in a variety of * Pislon Valves hanical lubricator ~ pump, injector, Choice of liveries
Fiex Trace - Single SLO0Ox1  £15.00  Biack Tender (32mmi45mm) @11401-8L  £5500  Solid Fusl Tablets 930001 £360 Open Wagon Red 88013  £56.00 liveries in BR days including maroon, blue and » Walschae I ¢ Superheater hand pump * Painted ond
Setrack Curve - Six Pack ST90Sd  £4500  Blue Tender (32mmidSmm) 911402-8L  £5500  Water Filler Bottle DSWWFB €400 Sodor Frut & Vegetable Co. Box Van 98016  £56.00 lined green EN. Vlvm Qo ready-to-run
Setrack Curve - Single ST90Sx1 €850  Maroon Passenger Coach (2mmidSmm) 911201 £5500  Meihs Filler Botte DSWMFB E300 Sodor Fuel Tank 880C4  £56.00 ' g -
Sotrack Straight  Sox Pack ST02x £4500  Bluo Pessengor Coch (22mmidSmm) 9112018L £55.00 Spaefu Brake Wagon 8021  £7000
Setrack Straght - Single STO02x1 €850  Log Wagon (32mmidSmm) 911501 £55 00 ;,wwc" ‘F’;ﬁ:‘f"‘;* :ﬁ?; ‘é‘;ggg _ .
S Sanr NS SRR it oo Set-a-Curve *LS* Scaleton Log Car 98430  £79.00 . _ ['he 3.5” Gauge Model Delivery and Payment
Lef Hand Pont 51996 £6000  Guards Vian (32mmSemm) 11001 £55 00 Avail : 4 . . “It was a pleasure fo contribute to the design ‘
Pownt Motor Mounbng late PLS £360  Coal Wagon Grey (32mmvdSmmi 911508 £55.00 vailable in 32mm and 45mm S Shaady Cowge Wt BN : ol T1
Metal Rall Joiners - 18 Pack SL910 £600  Coal Wagon Unpainied (32mm/4Smm) 9115051 £55.00 with a wide range of Radii e S R  ao of this fine 4 cylinder model. LMS Duchess 3.5" gauge models are easy to transport and Save £195.00, Free p&p for any order
Insulating Rad Jomners - 12 Pack SLoN £310  Par of Flal Bed Wagons (32mmMSmm) 911301 £55.00 L5 Spascir Sean Fe - ke uniquely combines ease of hundling and pullir}g - . Q § y P fng gt il 4
Dual Rai Joiners - 6 Pack SL912 €600  Staight Track 910003 £35 50 £1 5 Wb ot 2 an ideal size for display in the home, or office. received within 28 days.
Em.:jm ::ﬁ f;::g Pe k ) fhen ki p A majority of clubs have 3.5" tracks and the
NEW! YR O 8 FOcK § S Dudt ble of pulli berof | The order booki d -
SUMMERLANDS CHUFFER Fight Hand Pomt $10002 £25.40 i I % LMS Duchess is capable of pulling a number o 2 order book IS now open an V,SA
| Side Tenk Locomotve (2mmvdSmm) 900003 £21000 Mg 3/4 SIDE TANK - £300 is an ideal size for dults with eas we are happy 1 t your ord
These highly developed and precision Saddle Tank Locomotive (32mmdSmm) 909013 £240.00 showease disolov: This aduiis with ease. € are happy o accept you er
engineered chuff pipes that can bring Sido Tank Locomotive KAt (32mmidSmm)  H08011 £200.00 MSS TANKER - £55 PRy

reservation for a deposit of just

SLATERS £1.995.00.

Festiniog Radway Ashbury F rst Class 4-Wheel Carmage Kit 16C01

is the first Silver Cres!
model for 3.5" gauge

the real sound of a working steam loco £73.50 MSS TANKER KIT - £53 This 4 cylinder, coal-fired, model comes
A wide range always in stock!

13465143

. Festiniog Raitway Thind Class Ashbury 4-Wheel Carmage Kit 16C02  £73.50 complete with a silver soldered copper boiler,
Specisis oan be ondered on request mmﬁ;am State Wagon Kit m; %2& a?d',m ik :;wnrd | hydraulically tested to twice working pressure. A stage payment of £2,500.00 will be requested
£29 ;‘:n“:;zﬁ :;::g:;h;:':{?::m; o :m ?iﬁ :}:;“;gn::a?:':;zh All are CE marked and supplied with a in August 2019 as the build of your model
Denorwic Quarry Slad Wagon Kit W08  £2550 ik e manutacturer’s shell test cerliticate, and EU progresses, followed by a turther stage payment
inc. P&P g‘“”""’,‘ 3::"';’ DI Viegon KR ;Eu'"fg ggﬂ s . Declaration of Conformity. As testament to our of £2,500.00 in November. A final payment
Siaster’s Mek Pk Brush 0505 £370 Mike Pavie confidence in the models we provide a full 12 ot £1,000.00 will be requested in March/April

www.dream-steam.com | sales(@

Dream Steam Ltd, Ground Floor Suite, Vanguard House Mills Road, Aylesford, Kent, ME20 7NA

Call us: 01622 793 700 or send an email to sales@dream-steam.com

dream-steam.com

dreamsteamworks | facebook.com/dreamsteamworks

Request your free
brochure todav

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

Telephone: 01788 892 030
E-mail: info@silvercrestmodels.co.uk

Find more information at
www.silvercrestmodels.co.uk

months warranty on every produdt.

The LMS Duchess model is subject to a single
batch manufacture of just 50 models later this
year and order reservations will be accepted
on a ftirst come, tirst served basis.

Once the batch is sold there will be no
turther production until 2023 al the very
earliest, We are pleased 1o offer a choice of
names and liveries.

The 3.5" Duchess is available ot the great value
price of £7,995.00 + £€195.00 p&p.

2020 in advance of delivery.

: Plsase send, without obligation,

: my free full colour brochure \\

;Hnwe

. Address

Post Code

Plecse send to: Silver Crest Models Limited,
: Bragborough Hall Business Centre, Welton Road, ,
: Braunston, Northamptonshire NN11 7JG ME

Company registered number /425348



' SECURE ONLINE

Model engineering, locomotives, engines, scenery & more

ORDERING

www.sarikhobbies.com

1000's of Model Aircraft,
Boat & Engineering Plan
designs and parts for your
next - or first - scratch build!

— |

&
-
-8
&

sarik hopples

The store for the model builder

1000’s

ENGINEERING & RAILWAY PLANS IR LIS OF MODEL ENGINEERING PLAN DESIGNS

A Yo m INTERNAL COMBUSTION ENGINES

STEAM ENGINES & PLANT

= A

VEHICLE LINE DRAWINGS 3 )
WORKSHOP EQUIPMENT

» MODEL RAILWAY PLANS

RAILWAY SCENERY | ; ‘md ; L ARMOURED FIGHTING EQUIPMENT

MILITARY VEHICLES

Cé

CARS

TOOLS & SUPPLIES O GAUGE KITS - PLASTIC & PLYWOOQD

o"

00O GAUGE KITS - PLASTIC

LOCO STORAGE

BOOKS & DVDS
MAINTENANCE TRAYS

MODEL MAKING METALS

1/32in. to 12in. dia. bright steel, stainless
steel, bronze, spring steel, brass, aluminium,
silver steel, steel tubes, bolts, nuts & screws,
tap dies + drills, white metal casting alloys.
Fine matenials, chain, plastic.
Lathe milling machines and equipment,
new and secondhand.

Mail order nationwide and worldwide callers
Mon.-Fri1. 9 - 5pm. All cards welcome.
Send now for a FREE catalogue or phone
Milton Keynes Metals, Dept. ME,
Ridge Hill Farm, Little Horwood Road, Nash,
Milton Keynes MK17 OEH.

Tel: (01296) 713631 Fax: (01296) 713032

Commemorate the life
and death of famous
steam engine engineer
James Watt at the
Etrunia Industnal
Museum and see a
1857 canal side working
Potter's Mill driven by an
1820s Watt pattern
beam engine. Events
include an exhibition,
three talks and a
weekend steaming.

Talk and tour of mill - Wednesday 31st July at 14.15 £8
Talk and tour of mill - Thursday 1st Augustat 18.30 £8
Talk, tour with the mill in steam, drinks and buffet,

- Friday 2nd August at 18.15 £20

For more details and booking for talks see
www etruriamuseum.org.uk

Mill in steam Saturday 3rd and Sunday 4th August
12.30 to 16.30 £4 or £6 guided tour under 16s free

o R BOOKS & SPECIALS - DVD & BLU-RAY www- m km Etals g co - u k

email: sales@mkmetals.co.uk

ETRURIA INDUSTRIAL MUSEUM

Etruria Vale Road, Etrunia, STOKE-on-TRENT ST1 4RB
T: 07800267711 E: info@etrunamuseum.org. uk

WHITE METAL FITTINGS

www.sarikhobbies.com

Plenty of inspiration for your next model engineering project, be it a working locomotive, an
internal combustion or steam engine, or maybe an additional item for your workshop. We also
offer a wide range of model railway plans, scenery and accessories, as well as a comprehensive
selection of line drawings of aircraft, armoured fighting equipment, military vehicles and cars

10% OFF

WOQOD, GLUE & TOOLS

CONTROL FOR LATHES AND MILLING MACHINES

Supplier to industry since 1987 of high power speed control systems from 100W to 2,200,000W,
MITSUBISHI INVERTERS from £122 inc VAT VARIABLE SPEED CONTROL PACKAGES

DISCOUNT FOR
YOUR MODEL
ENGINEERING PROJECT

Enter code at the checkout:

ENGINEER19

YOUR WHOLE ORDER HIGH PERFORMANCE INVERTERS The ‘original” & best lathe speed control system.
For serious machining duty. Pre-wired systems, and Inverter, Motor, Remote packages available
Offer ends 31* March 2019. Not to be used in conjunction with any other offers. Enter code at the checkout & discount will be applied 240V 1-phase input, 220V 3-phase output, for |to suit wide a range of metal and wood turning lathes, /ncluding,
you to run a dual voltage (Delta wired) three |MYFORD ML7, Super 7, BOXFORD, & RAGLAN lathes, Wood turn-
phase motor off your 1-phase supply. ing lathes including; ML8 and MYSTRO and UNION GRADUATE.
MODELMAKING TOOLS, ACCESSORIES & SUPPLIES Six sizes from 0.1kW (0.12hp) to 2.2kW(3hp). |Pre-wired ready to go!  Power Range: 1/2hp, 1hp, 2hp and 3hp.
Built-in user keypad, display and Speed Dial. Super smooth control across entire speed range, giving chatter
EPOXY, HUGE RANGE OF MARINE PLY, BALSA Unique Integrated Emergency Stop Function. free machining and excellent finish unattainable with 1PH motors!
AEROSOL, SHEETS & BALSA Advanced Torque Vector control for optimum Powered from domestic 240V Single Phase mains supply.
CYANO & BOAT & AIRCRAFT PLANS STRIP performance. High Reliability. Made in the UK, ISO9001:2008 Quality Assured.
MORE Fully CE Marked and RoSH Compliant. -
Compatible with our Remote Control station Pendants.
" Supplied pre-programmed at no extra cost.
REMOTE CONTROL STATIONS from £66 inc VAT
REMD!E control statmn Pendants suitable fnr use Wll‘h
all our Mitsubishi Electric and IMO iDrive Inverters.
Industrial grade push buttons and controls.
Featuring START, STOP, FORWARD, REVERSE,
RUN/JOG, & Variable Speed potentiometer.
3-wire control - Behaves like 3 No-Volt-Release, .
P Cwenon Ewn M o D E I' [ Perma-Grit Tools ] S L T e— fﬂ: pave platt models Beware of low quality copies of our original tried our PrE'ered Lathe spee‘j
- . ;—r_r
Tﬂ"gf‘ﬂ'ﬂ Cﬂrb:d# gbrﬂ'lll‘ﬂ'l Video Productions and tested controls. cOntrollers are now covered by a

Fitted with 2-metre length of control cable ready for §
connection to drive, and supplied with wiring diagram,

10-Year Warranty

Newton Tesla (Electric Drives) Ltd,

Warrington Business Park, Long Lane, Warrington,

Cheshire WA2 8TX, Tel: 01925 444773 Fax: 01925 241477
E-mail: info@newton-tesla.com

Visit www.lathespeedcontrol.com for more information.

§ wiTsuBisHI
ekl &% ELECTRIC

(N 1 B AUTOMATION SYSTEWS

=
VISA

visA | @B | eree sarik hobbic
All pnces extlude PRP/S&H, Prces are subsect to cha o' N N T
ek Current pncng on website Or by pf ERDE

Email; info@sarikhobbies.com
Tel: 01684 311682

www.sarikhobbies.com
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Model Engineer

I CNC Cuttmgsemce Wood, tal, "’ a\ '- » |your Lathe, Mill Engineering
| o | |or complete Workshop? e -
& COllve ons g A Full clearances 3D modelling = 2D drawing
I o Needa ,aﬂ or model C%ach PO R 1 carefuﬂy undertaken Design * CAD conversion «
_ o Need fine engraving te Oty et ES g Speak to: Prototyping * 3D printing
i - eefg_mmﬁ; - I Maicolm Bason of MB Tools www.michec.co.uk
I 1 Reﬂggﬁrgagg:ﬁ?s ﬁop enquiries@michec.co.uk
. machinery for 20 years! 07973749698 /
I
S

bi

Looking to sell?
Send photos to

value@webuyanysteam.com

to see what we would pay.
Or call us on 0115 677 0347

Essex/Nottinghamshire locations

Distance no object!

Complete home THINKING OF SELLING YOUR

LATHE, MILL OR COMPLETE
WORKSHOP?

and want it handled in a quick
professional no fuss manner?
Contact Dave Anchell,

el Mike Bidwell

01245 222743 Eranam
m: 07801 343850 07779432060

dwells1@btconnect.com - david@quillstar.co.uk

“To advertise here, please call

David Holden on

' )7718 64 86 89

ALL STEAM

All 5" Gauge Loco's Wanted All 7% " Gauge Loco's Wanted All

Hunselt, Simplex, Speedy,
BR Classs 2, Horwich Crab,
BR 8400 tank, Maid of Kent,
Black Five, Jubilee, Royal
Engineer, Bl Springbok,
Torquay Manor.

For a professional friendly service,

please contact:

Graham Jones M.Sc.

graham@antiquesteam.com

0121 358 4320
antiquesteam.com

Hunselt, Hercules, Jessie,
Romulus, Dart, Bridget,
Holmeside, Paddington, GWR
Mogul 43xx, GWR King, Black
Five, A3, Bl, elc.

LOCO’S WANTED

ALL PART BUILT MODELS WANTED
ALL WORKSHOPS CLEARED SWEPT CLEAN

Titch, Juliet, Rob Roy,
Firefly, Jubilee, Maisie,
Doris, GWR Hall, Britannia,
Hielan Lassie, Etc.

ALL

3%" Gauge Loco's Wanted TR A C TI ON
ENGINES
WANTED

Minnie, Burrell, Royval Chester, etc.
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Model Engineer

M-MACHINE

—Unit 6 Forge Way, Clgj.-aland Trading Estale
Darlington, Co. Durham. DL1 2PJ

Metals\for Model Makers

Contact us for<Copper, Brass, Aluminium,
- 7Steel, spi::‘.:r gmnu efc.

~ _{q O L LIS r'lon

NZERITAGY

www.modelsteamenginesuk.com

LASER CUTTING

CNC Folding and Machining
Fabrication and Welding
All Locomotive & Traction Engine parts.
Your drawings, Eiles & Sketches.
m: 0754 200 1823 « 1: 01423 734899

PHONE & FAX 01325 381300

e-mail: sales@m-machine.co.uk
| www.m-machine-metals.co,uk

! TAPS & DIES

: Excellent Quality manufactured-supplied

WESTERN STEAM
Model Engineers

Fomdler Member Asan of Ciopper Botier Masilactusens (A

COPPER H NLERS

For Locomative, T, Man n &

Sabimary erg F R alA

L'"' MmN 1 siakdemal
muifuoul ong ¢||I ra ||||i h
lll voumad by he APCEMOME:

1*5 & relevar Mode! Froneen

Al i'i r-n*-.-im iy
if piol hesa ! ool ooy wwppl od

b 4‘4;# —mw
British-box HQS taps dies cuts stainless
MES(33pcs) ME4 (30pcs) BA3(35pcs) has
all Model Eng 32+40tpi BA, BSB, MTP elc

THE TAP & DIE CO

445 West Green Rd, London N15 3PL
Tel: 020 8888 1665 Fax: 020 8888 4613
www.tapdie.com & www.tap-die.com

GB BOILER SERVICES

COPPER BOILERS FOR LOCOMOTIVES AND TRACTION ENGINES etc.
MADE TO ORDER
Constructed to latest European Standards

@ 7'/s" guage and P.E.D. category 2 Specialist @
Enquiries, Prices and Delivery to:
Telephone: Coventry 02476 733461
Mobile: 07817 269164 ¢ Email: gb.boilers@sky.com

PHOENIX ¥ PRECISION

The Original and Still the best
Phoenix Precision Paints Ltd.
Orwell Court, Wickford, Essex, SS11 8YJ.
www.phoenix-paints.co.uk sales@phoenix-paints.co.uk

webuyanyworkshop.com

Looking to sell? Send photos to
value@webuyanyworkshop.com
to see what we would pay

Or call us on

0115 677 0347

www.model-engineer.co.uk

{answer phone)

Model Engineering ¥ harummmm

Products Bexhill

Manufacturers of
9"gauge diesel outline
battery electric locos

and accesssories

Telephone: 01424 223702
Mobile: 07704 256004
email:modelengineerssupplies@qmail.com

www.laserframes.m.uk

/" MiChec
Engineering

3D modelling * 2D drawing*
Design » CAD conversion »
Prototyping * 3D printing
www.michec.co.uk
enquiries@michec.co.uk

\ 07973749698 /

17 Sea Road, Bexhill-On-Sea,
East Sussex TN40 1EE

Visit our website

www.model-engineering.co.uk

Cowells Small Machine Tool Lid.

Lareendy el Wt ime lnaws
Terwbrng basd e Daetey Coicharmer COT DM ias [ngless
Tl Tas o (P1704 111 ] smml welipwelsom

Meccano Spares

www.cowells.com

e m: ion srowcuting lothes New Rep l'OdUCtIOn and
milling m?;.ﬁﬁ;;m:m rossrsahin Pre-owned Orlglnal
Meccano Parts.
www.meccanospares.com
sales@meccanospares.com

Tel: 01299 660 097

BCA MKIIl Universal Jig

Boring & Milling Machine

@ 8” dia (203mm) 360 degree indexing rotary table
mounted on X&Y ® Compound slides travels
long 8” (203mm}| ® Cross 5”7 (127mm)

IN SUPERB
CONDITION

® With rise and fall
swivelling vertical
head ® 2 Speed
Motor ® With spindie
& table equipment
As widely used
in Engineering
and model
engineers alike.

Further information or more photos on request. lﬁspectr‘on
under power, TENIEGA - Tel: +44 (0)1425 622567

Tel +44 (0)1425 622567

Email: tenga.eng@homeuser.net
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7" The Digital Readout
& Measurement Specialists

e Lathes

e Mills

e« UK Brand
« Hobby

¢ Industrial
e Optical

« Magnetic

If you have a lathe or milling machine then you will
appreciate the need for a quality digital readout system to
provide consistent accuracy and repeatability in machining.

€ms-/ provide both optical and magnetic systems to
machine builders, re-builders and main dealers so you can
be assured of performance, quality and service.

Our specialist encoders, for smaller machines, allow for
neater installation and integration in limited spaces without
performance compromise. Perfect for Myford, Boxford,
Viceroy, SIEG etc.

..-"’F
i
UK's Smallest
Maagnetic Encoder

0116 279 3035 : facebook.com/emsi.systems
info@ems-i.co.uk : www.ems-i.co.uk

MODEL MAKING METALS

1/32in. to 12in. dia. bright steel, stainless
steel, bronze, spring steel, brass, aluminium,
silver steel, steel tubes, bolts, nuts & screws,
tap dies + drills, white metal casting alloys.
Fine materials, chain, plastic.
Lathe milling machines and equipment,
new and secondhand.

Mail order nationwide and worldwide callers
Mon.-Fri1. 9 - 5pm. All cards welcome.
Send now for a FREE catalogue or phone
Milton Keynes Metals, Dept. ME,
Ridge Hill Farm, Little Horwood Road, Nash,
Milton Keynes MK17 OEH.

Tel: (01296) 713631 Fax: (01296) 713032

www.mkmetals.co.uk

email: sales@mkmetals.co.uk

PNDP Ll l

Rallways

Precision made parts for the model,
miniature and garden railway enthusiast.

01453 833388 enquiries@pnplastics.co.uk
www.pnp-railways.co.uk

TRANSFORM A MOBILITY SCOOTER INTO

A POWERFUL RIDE-ON ELECTRIC LORRY
SENTINEL WAGGON Body kit£1,850

Includes a steam sound unit and smoke. Plus post & packing
Pt Simple part-assembled,
laser cut, welded and
powder-coated steel kits
" to convert a mobility
- scooterinto a 3”scale 24v
electric ride-on lorry.

Y

_"r 1' . b " -'- -
- o .’ J‘ e«
i 5

-}

-.r'l":il - 11

A E. C MATADOR

Includes an engine sound unit and lights.

Avallable in Red
or Mllltary Green

Kits are designed to fit a Shoprider Sovereign 4
(S888NR or TEB888NR) Mobility scooter chassis (Customer supplied)
! These products are not sold as children’s toys or as mobility scooters.

See videos & brochures on YouTube or visit our website

www.ians-electric-engines.co.uk

lan’s Electric Engines Limited. Tel. 07947 076988

email: i1ans.electric.engines@gmail.com



TURN THE
CORNERTO

; PRECISION
ENGINEERING
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CHESTER :
&, Hobby Store ___

Swing Over Bed 280mm
Swing Over Cross Slide | 145mm

Distance Between

Cenires Al
Width of Bed - 135mm
Spindle Bore 26mm
Spindle Taper  MT4
Speed Range 125 - 2500rpm
Longitudinal Feed Range 0.07 -0.2mm/r 0 ; T
Metric Threads 0.2 - 3.5mm £ '45 00 Inc. va : !
imperial Threads ‘8- 54 TP also includes 12mm lathe tools, live centre, drill chuck
Top Slide Travel ' 50mm

; _ Features
Tailstock Quill Travel | 70mm e Spindle speed readout e [ongitudinal power feed
Tailstock Taper MT?2 « Tslotted cross slide e Change gears
Motor . ] ?kw (-] 6h ] o r:]”"it'i TL]|I'_':T[J{_k ol i_}lijl tl"t}"'._][_j ”H._HL K]'l__’i‘

- ' o * Variable speed

Weight | 180kg e Metric and imperial thread
Dimensions 1 390x700x4630mm cutting

For more information contact our Sales Team, call us on 01244 531631, email us at
sales@chesterhobbystore.com or visit www.chesterhobbystore.com

Pnces may be subject to change without notfice, all prices exclude celivery
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