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mandmitool

Just a small selection from our current stock

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

Harrison 140 Gap bed Lathe, 5 2" x 25" Tooling, Meca 12" Indexing Horizontal/Vertical
Taper Turning, VGC, 3ph, £1850.00 plus vat.

Rotary Table, VGC, £250.00 plus vat.

ARTETE B iih Boxford BUD, 5" x 22" Lathe, Tooling,
. S T 1ph, £1425.00 plus vat.

A .

Essex Tool & Gauge Co Sine Bar/Table, 10 centre,
Box, £200.00 plus vat.

Yl

Dore Westbury Bench Vertical Milling Startrite SC275 Pedestal Cut Off Saw, 3ph,
Machine, 1ph, VGC, £725.00 plus vat. £975.00 plus vat.

Meddings LF1/FS, 5 Speed Pillar Drill, 3ph, Colchester Bantam 800, 5" x 20" Lathe, Boxford Little Giant Toolpost Grinder,
£550.00 plus vat. 1ph, £1200.00 plus vat. 1ph, £375.00 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. s
tel: 01903 892510 * www.gandmtools.co.uk °* e-mail: sales@gandmtools.co.uk
G and M Tools, The Mill, Mill Lane Ashington, West Sussex RH20 3BX
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624 SMOKE RINGS

Mews, views and comment on the
world of model engineering.

625 BRASS, STEEL AND FIRE

Diane Carney attends the opening of a special
exhibition at the National Railway Museum.

627 GARRETT 4CD TRACTOR

Chris Gunn paints and lines the
wheels of his 6 inch tractor.

630 LATHES AND MORE
FOR BEGINNERS

Graham Sadler completes his set of faceplates
by making a set of work mounting plates.

632 STEAM TURBINES
LARGE AND MINIATURE

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

638 MUNCASTER'S ‘SIMPLE’
ENTABLATURE ENGINE

Jason Ballamy brings a Muncaster design
up to date to present an interesting engine
suitable for beginners.

641 A NEW GWR PANNIER

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

644 SHOWCASE

Brian Muggleton’s compound
condensing marine engine.

645 7' INCH GAUGE SOCIETY AGM

John Arrowsmith reports from
Newport MES on the society's AGM.

649 FOUR BAR LINKAGE HINGES

Nick Feast is inspired by his Skoda
motor car to use a clever hinge
arrangement for the cab roof on his Q1.

652 POSTBAG
654 BEAM COMPASS

Stewart Hart describes a useful
but simply made marking out tool.

656 THE ELUSIVE
WIMSHURST MACHINE

Alan Pickering weighs up the positives
and negatives of having his very own
Wimshurst machine.

658 MAKING AND
USING WAX CHUCKS

Tony Bird demonstrates a few
examples of the use of a wax chuck.

660 FIVE INCH GAUGE GARDEN
RAILWAY DESIGN AND
CONSRTUCTION

Stephen Wessel aims to achieve solid and
stable foundations for his garden railway.

662 THE BARCLAY WELL
TANKS OF THE GREAT WAR

Terence Holland describes and constructs
two appealing, century old locomotives.

665 SIEG SX2 PLUS MILLER
CNC CONVERSION

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

668 CLUB NEWS

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

671 DIARY

MOPEL

NTFR
Bms. d Fire

ON THE COVER...

Chris Binks, the National Railway Museum’s conservation
assistant, attends to a working model of Mark Sequin’s first
locomotive, which was introduced to France at the St. Etienne-
Lyon Railway in 1829 and was the first steam locomotive made
in France (photograph by Charlotte Graham reproduced by kind
permission of the National Railway Museum).
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BECOME PART OF

THE ONLINE

COMMUNITY FOR

MODEL ENGINEER MAGAZINE

» (et access to exclusive competitions and
giveaways

» Exclusive articles and advice from professionals
» |oin our forum and make your views count
» Sign up to receive our monthly newsletter

» Subscribe and get additional content including
Online Archives dating back to 2001*

/)

» Register for free today and join our friendly
community!

WWW.MODEL-ENGINEER.CO.UK

" only available with Gigital o print + digital subscriptions
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Powerful 3D CAD Software

for Precision Engineering

o A powerful and affordable 3D design package

O Easy to learn, easy to use and precise modelling
of your projects

0 Export to CNC machines, 3D printers and more,
or create 2D drawings

O Create single parts and combine them into
moving assemblies

O Also available, Alibre Atom3D - A design package
tailored to hobbyists and model makers

For more information please contact
MINTRONICS on 0844 3570378,
email business@mintronics.co.uk

or visit www.mintronics.co.uk

heming

Send £2 (refundable)
for our latest workshop

catalogue or visit our
website

Hemingway

Hemingway Kits
126 Dunval Road, Bridgnorth
Shropshire WV16 4LZ
Uritec Kingdom
Tel/Fax. +44 (0) 1746 T€7T739
Email:info@hamingwaykits_com

www.hemingwaykits.com
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Discerning craftsmen the
world over trust Hemingway
Kits to add precision,
productivity and capability
to their workshops.

Order with confidence from
our 40 page catalogue or
secure website and add real
“satisfaction” to every job.

® TOP DESIGNERS
® HUGE RANGE
® GREAT SERVICE

Handy for so many Jobs

a wide range of
steel, fixings,
clock components
& much more.

J & C R Wood Ltd, Dept MMENGW19, 56 Clough

Tel: 01482 345067
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The

Steam Workshop

Now Incorporating D.Hewson Models

All steam models bought, sold, exchanged, valued, restored, repaired, finished, painted, lined,
...... and of course,......played with!

3 1127 SJ Class 52

9" Super Claud

We always have a huge number of models in stock, and are always interested in anything from a set of
castings to a gold medal winner. Please do visit our website, or simply give us a bell for the most friendly,

helpful, fair and knowledgeable,..... (if we do say so ourselves),..... service available.

Enthusiasts

; - n For Enthusiasts

07816 963463
www.steamworkshop.co.uk

IVIAXITRAK.COM 40 veaRs |
EXPERIENCE
The best of model rail and road. b |
Tel: 01580 893030 Email: info@maxitrak.com
A high level of detail, live steam lorry, available in 3 liveries

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

3/4”
SENTINEL

Ready to
Run
£1450

PROMPT MAIL ORDER TEL: 01580 890066
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
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FARRSIDEELECTRONICS smamwavs Engineering Limited

www.parksiderailways.co.uk 01282 613646
Southficld St, Nelson, Lanes, BB9 0LD e A, —

WORKING LIVE STEAM SCALE MODELS, SPECIALIST PARTS
MANUFACTURE. PRE-MACHINED KITS FORWORKING
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

STEAMWAYS ENGINEERING LIMITED

Dovecote House, Main Road,

Maltby Le Marsh, Alford, Lincs. LN13 OJP
Tel/Fax: 01507 206040

Email: info@steamwaysengineering.co.uk
Compary Registration No. 11978043

wWwWw.Steamwaysengineering.co.uk oo
™~ - Dot c2 l:-r epied

Contact 17D :

I nsp eCtion S aloon Dr iVing Car Email: sales@17d.uk
Ready to-run or as a Kit _Tol: 01629 825070 or 07780 956423

The body shell is pre-fabricated, as is the chassis.

The bogies bolt together and the f IHI uphuhnred roof seat
is easily removable, as are
the footboards

Prices: Order as a complete Kkit, or

individual parts to suit your
d"gauge: Kitfrom£1099  Ready to Run from £1695 1,40/

77" gauge: Kitfrom£1284  Ready to Run from £1995
Prices are "Ex-Works" and subject to VAT at prevailing standard rate

An inspection saloon behind a customer's loco

Ready to Run models available
with choice of liveries and optional braking systems

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

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

Alec Tiranti Ltd

established 1895
Centrifugal Casting & Mould
Making Machines, White Metal
Melting Pots & Hand Casting Alloys

www.tiranti.co.uk
Tel: 0845 123 2100

Modelling Moulding Tools & Materials,
Pewter, White Metals Alloys, Bearing Metal, Silicone Rubbers,
Polyester, Polyurethanes & Epoxy Resins,

including Fastcasts, & Clear Resins,
Professional range of Cold Cure Sikcone Rubbers

27 Warren Street, London W1T SNB 0207 380 0808
and

3 Pipers Court, Berkshire Drive, Thatcham, Berkshire, RG19 4ER

A\
International

MODEL BOAT
SHow ngTAMIYA

TRUCKIN
MODEL BOATS AT THEIR BESTl

SATURDAY 9* & SUNDAY 1(:)1tl1
NOVEMBER 2019

Saturday 10am -5pm  Sunday 10am - 4pm

WARWICKSHIRE
EVENT CENTRE

View the models

taking to the water on
the large indoor pool.

Buy the latest kits &
accessories from the
leading specialist
suppliers.

Over 600 models on
display - from the age of
sail to the present day.

* Tickets are available from our website at discounted
prices until midnight Tuesday 5™ November 2019.
** Full price tickets are available on the day from the
ticket office.

Please call SEE Tickets on 0115 896 0154 if you would
like to book a ticket by phone.

Last admission 1 hour before closing.

FREE PARKING

FREE SHOW GUIDE

GROUP DISCOUNTS: 10+ enter code GRP10 on website.

www.modelboatshow.co.uk

Organised by Meridienne Exhibitions Ltd x>0
All information correct at time of printing. =




WM180 LATHE FITTED

£1150  yiH2 AXIS DRO

2 axis DRO with
magneticscales

«  300mm between
centres
600w reversible
motor

«  Maximumswing
180mm

+ Suppliedwith3and
4jawchucksand
fixed and travelling
steadies asstandard

WM250V LATHE

» Dependable inverter drive with ACinduction motor
- » 550mm betweencentres * 1.1kw reversible motor
= » Maximum swing 250mm = Supplied with 3 and 4 jaw chucks and fixed
= and travelling steadies as standard

WM250 LATHE

Brushless motor
550 mm between centres

« 1.1lkwreversible motor « Maximumswing 250mm

» Supplied with3and 4jaw chucks and fixed and travelling steadies as
standard

: Stands and awide range of accessories are available for our lathes and mills
—— Allprices include VAT and UK mainland delivery

2B12 DRILL
2MT

Motor 650w

£354.90

Chuck capacity3-16mm
Throatdepth178mm
Tablesize 290 x290mm

WM14 MILLING MACHINE

FITTED WITH 3 AXISDRO

Tablesize 400 x 20mm

Dovetail column ensure positive
head location

Head tilts +/- 90°

Digital depthscale

500w motor

200mm/8" and 305mm/12”

formits now backin stock
ITEMNO. 7006 7025
SPECIFICATION ~ 200mm 305mm
Shearing thickness:
mild steel 1mm 1mm
Shearing thickness:
Aluminium, soft
brass, copper 1.2mm 1.2mm
Bending thickness 1mm Imm
Bending angle 90° 2k
Rolling thickness ' 1mm Imm
Min. rolling
diameter 29mm 39mm
Dimensions
LxWxH 320x180x250mm | 480x290x350mm
Netweight 17.5kg 45kg
Price £194.25 £236.25

Finance options now available for private individuals. Ask our Sales Department for details.
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NEW RANGE OF LED WORKLIGHTS

« Very bright «Low power consumption «Strong magnetic base or
permanent base fixing « Flexiblearmtotallength 700mm

« Articulated arm total length 840mm

« 25watt lowvoltage bulbswith inbuilt transformer
Flexible arm with magnetic base Iltem No0.9710 £55.00

Flexible arm with permanent base fixing Item No.3204LED £40.0

Articulated arm with magnetic base Item No. 3204 £78.60

Articulated arm with permanent base fixing Item No. 8930LED fBS.ﬂﬂJ
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Our next Open Day will take place at Warco House on 9th November from 9 am to 1 pm. Our fullrange of machines and
accessories will be ondisplayinourshowroom and we will have a good selection of shop soiled and used machines on offer
atbargain prices. On-site catering. Free entry and parking.
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The World's Largest Stockists of Model Engineering Supplies

Trade Counter Fully Stocked and Open to Callers - ALL WELCOME

9:00am-4 00pm Mon - Fn
Llosed Sat & Sun

— el

01827 830894

Reeves 2000, Appleby Hill, Austrey, Warks CV9 3ER

sales@ajreeves.com
hitp://lwww.ajreeves.com

images for display purposes only. Actual item supplied may differ from image

For excluswe offers visit our website WWW. aj reeves com

+
7
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or follow us on Facebook

2000
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Stockists of major brands for the Model Engineer including

LOCTITE.

SIEVERT.

II-Il.ru'.'_"-l.Hq..nl

- AMADEAL Ltd -

www.amadeal.co.uk

See our vast range of mini-lathes,

bench lathes, milling, grinding and boring * L)
machines, both manual and CNC.

&0~ We stock all kinds of spare parts for all of the

machines that we carry. If you require parts and
they're not listed on the website, drop us a line
or email us and we might be able (o help you.

[ Betweri Ham Bpm)
Tel: (+44) 0208 558 4615 or OT88T 945717 or (+44) 0208 558 9055

{Between |1 4pm

| MACHINE-DRO.CO.UK I

Driven by Engineers
with Precision in Mind

l"\l!!lf"\
I-J'I'\\.J

Mitutoyo

:?"'7

www‘]eadon.com

Supplier of quality preowned engineering equipment from all types of
cutting tools, measuring equipment, work and tool holding.

N

From top brands including Dormer, Titex, Moore & Wright, Mitutoyo, Seco, etc

%

New stock added daily.
enquiries@jeadon.com | 07966553497

v
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01992 455921 | machine-dro.co.uk
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PiGhiees SUBSCRIPTION ORDER FORM

DIRECT DEBIT SUBSCRIPTIONS (uk only)

Yes, | would like to subscribe to Model Engineer

[J Print + Digital: £18.25 every quarter
Ll Print Subscription: £15.25 every quarter (saving 41%)

YOUR DETAILS must be completed

Mr/Mre/Miss/Ms o INtAl e SUMAME
B S
Posteotll e vsnesnsame e CBUMMN s
B < 1 o o || <

Bl i i e e DR G e e e

| WOULD LIKE TO SEND A GIFT TO:

RN INMEBSIMG cons s NGk s s SR o s s,
AN o,
g I e e DL e s

INSTRUCTIONS TO YOUR BANK/BUILDING SOCIETY

Originator's reference 422562

TS o 0= 1| OSSN
Aodressofbank o ssnenermnpessinnsane e s SR S e I R

S PTTTICTN ™. o [ b 6 | Ty

B L OUNIE OI BT oottt et ee et e ettt e et e et es e e s emrer e,

SIGNALUTE ...t e essses s ensessssssnssssssssssssenes. DALE coviiiieiesieeinian,

[SDrt code Account number ]
Instructions to your bank or building society: Please pay MyTimeMedia Ltd. Direct Debits from the
account detailed in this instruction subject to the safeguards assured by the Direct Debit Guarantee.

| understand that this instruction may remain with MyTimeMedia Ltd and if so, details will be passed
electronically to my bank/building society.

[F%eferenr::e Number (official use only)

Please note that banks and building societies may not accept Direct Debit instructions from some
types of account.

CARD PAYMENTS & OVERSEAS }

Yes, | would like to subscribe to Model Engineer,
for 1 year (26 issues) with a one-off payment

UK ONLY: EUROPE & ROW:
[_]1Print + Digital: £77.99 I:I EU Print + Digital: £104.99

Print: £65.99 [J EU Print: £92.99
[CJROW Print + Digital: £104.99
[CJROW Print: £92.99

PAYMENT DETAILS

Postal Order/Cheque []Visa/MasterCard []Maestro
Please make cheques payable to MyTimeMedia Ltd and write code ME4624P on the
back

Al NanE s e T e e

Card no: (Maestro)
VAl IO i sinissssins o EXPICY OBTEL Gocissnivenns IE SO ISSUB NI .o
2T o | 1T O O S TR RIS [ - [~

TERMS & CONDITIONS: Offer ends 7Tth November 2019, MyTime Media collects your data so that we can
fulfil your subscription. We may also, from time to time, send you details of MyTime Media offers, events and
competitions but you always have a choice and can opt out by emailing us at unsubscribe@maodelengineer.
co.uk. Please select here if you are happy to receive such offers by email d by post O by phone

We do not share or sell your data with/to third parties. Details you share with us will be managed

as outlined in our Privacy Policy here http./'www.mytimemedia.co.uk/privacy-policy.

Please visit www.mytimemedia.co.uk/terms for full terms & conditions.

POST THIS FORM TO:
MODEL ENGINEER SUBSCRIPTIONS, MYTIMEMEDIA LTD,

3 QUEENSBRIDGE, THE LAKES, NORTHAMPTON NN4 7BF

CODE ME4624P

HURRY

OFFER

CLOSES

7th NOVEMBER

nrete Sleepers -

PRINT + DIGITAL SUBSCRIPTION

* 26 Issues delivered to your door

* Great Savings on the shop price

* Download each new I1ssue to your device

* A 75% discount on your Digital Subscription

* Access your subscription on multiple devices

* Access to the Online Archive dating back
to August 2001

TUE Ananss s = m “0OR MODEL ENGINEERS

ORIGINAL MAGATINE FOR WODEL

PRINT SUBSCRIPTION

* 26 Issues delivered to your door
* Great Savings on the shop price

* Never miss an issue

SUBSCRIBE TODAY




ENGINEER
SUBSCRIBE TO MODEL

ENGINEER TODAY AND SAVE!

SAVE up to 41%**

Model Engineer is a great way to
stay informed of everything to do
with working mechanical models.
With over 100 years of experience
to draw on, Model Engineer
covers everything from classic
steam locomotives to cutting-
edge modern developments

In scale engineering. Regular
content includes constructional
articles, features on the best
techniques and tools available
and profiles of full-size
modelling subject prototypes.
Model Engineer magazine
publishes 26 great issues

a year.

So subscribe today,
make great savings
and never miss
an issue!

SUBSCRIBE SECURELY ONLINE CALL OUR ORDER LINE Quote ref: ME4624P

@ https://me.secureorder.co.uk/MODE/ME4624P @ 0344 243 9023

Lines open Mon-Fri 8am — 8pm GMT & Saturday 9.30am — 3.30pm GMT

Calls are charged at the same rate as standard UK landlines and are included as part of any inclusive or free
minutes allowances. There are no additional charges with this number. Overseas calls will cost more.



Crebbin Reunion
A model locomotive, the driver
and a passenger have been
reunited after 61 years.
In 1958 the young Ann
Hatherill (née Carter)
drove the locomotive
Conversion at the Model
Engineer Exhibition. Her
passengers included
Diane (known as Dee)
and Philip Crebbin,
whose grandfather Jim
Crebbin built the engine.
Now a barrister in Hong
Kong, Dee Crebbin met Ann
Hatherill and SMEE members
with the engine Conversion
recently. Dee remembers the
1958 exhibition and recalls
wearing a green and white
gingham dress!
Ann is now SMEE's Archivist
and says "l was introduced
to James Crebbin by my
father, Bill Carter, before | was
old enough to join SM&EE.
Unfortunately, he died two
years before | joined in 1952.
His loco Cosmo Bonsor, which
he gifted to the society in
1948, was not run after he
died, however Conversion,
which he left to the society,
was run at Model Engineer
Exhibitions for many more
years. | drove it a number of
times. It coped with all loads,
was a very free steamer and
rarely slipped on starting.
“The occasion | remember
best was when my special
passengers were James'’s
daughter-in-law Mary and his

Ann Hatherill and Dee Crebbin reunited with Conversion on
19th September 2019 (photograph reproduced by courtesy of
the Society of Model and Experimental Engineers).

624

Ann Carter (now Hatherill) drives Conversion with passengers
Philip and Diane Crebbin (photograph reproduced by courtesy of
the Society of Model and Experimental Engineers).

grandchildren Philip and Diane.
At that time, 1958, | was 21
years old and Diane (known as
Dee) was 10. | never imagined
that many years later Dee and

| would be able to meet again
with the loco Conversion’”

Jim Crebbin’s engine,

Cosmo Bonsor, is on display

at the Brass, Steam and Fire
exhibition, opened at the
National Raillway Museum,
York, on Thursday 26th
September. Diane was there
and reports on the exhibition in
this issue.

Jim Crebbin's life and
locomotives feature in a
new SMEE publication
linked to the exhibition. The
remarkable Jim Crebbin and his
experimental locomotives by
Roger Backhouse describes
how a Bank of England
clerk overcame parental
discouragement and no formal
engineering training to become
one of the leading model
engineers in the first half of the
20th century. Besides detalils
of Jim Crebbin’s surprising life
this book includes details of
his locomotive and model boat
experiments.

One of very few model
engineers to try locomotive
compounding, Jim Crebbin
advised G.J. Churchward
on introducing the de Glehn
compounds on the GWR.

Other friends and contacts
included Sir Nigel Gresley, Karl
Golsdorf, Professor Edouard
Sauvage. W.J. Bassett-Lowke,
the conductor Sir Henry Wood
and Colonel Ricardo, the
original for Toad of Toad Hall!

In extensive travel abroad he
was an ambassador for model
engineering, encouraging
newcomers to the hobby.
SMEE Chairman Alan Wragg
adds "At SMEE we're very
pleased to support the Railway
Museum exhibition. Jim
Crebbin was a SMEE founder
who contributed much to our
growth and activities besides
being very much in our tradition
of experimental engineering. He
was always keen to encourage
beginners and SMEE aims to
continue that tradition with
our training courses and other
support.”

Book information

The remarkable Jim Crebbin and
his experimental locomotives by
Roger Backhouse, published
by SMEE 25th September
2019. 82pp. £14. ISBN
97815272 45327.

Order from booksales@sm-
ee.co.uk or by post from SMEE,
Marshall House, 28 Wanless
Road, London SE24 OHW.
Price £14 plus £2 UK post and
packing. Cheques etc. payable
to ‘Society of Model and
Experimental Engineers'.

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.

DI T LO=1592955
mrevans@cantab.net
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Diane
Carney
attends the
opening of
a special
exhibition of historic
railway models.

‘There are few leisure
occupations better
calculated to train
the hand, eye and
mind all at one and

the same time.”
(J. Pocock.)

Believed to be Edward Fletcher's model of Invicta; c. 1830.

Brass, Steel and Fire

A Special Exhibition at the NRM

Brass Steel and Fire runs
until 13 April, 2020 in the
Gallery, Station Hall, National
Railway Museum, York.

Free entry.

Roger Backhouse will be
bringing us an in-depth
report as part of his
Engineer’s Day Out series in
due course.

www.model-engineer.co.uk

invitation from the NRM

to attend the opening of
a new exhibition dedicated,
rather refreshingly, to model
engineering. Unlike some
other exhibitions that may
have included models in a
supporting role, here they
really are the star of the
show. To coincide with the
unveiling of Stephenson’s
Rocket which has now settled
In its permanent home in York,
the team at the Museum has
brought together a fascinating
collection of very early
models - almost exclusively
locomotives - in order to
llustrate two things: firstly
the purpose and function

I was delighted to accept an

of model engineering and
secondly, the pure joy in the
making of mechanical models.
| would say it is this second
aspect that shines through
strongest as one walks around
the room but, to look firstly
at the concept of engineering
models, one is invited to
consider the reason for their
production.

In the first half of the
19th century pioneers were
striving for attention as,
following the success of
Rocket at the Rainhill Trials,
steam ‘locomotion’ began
development and a model
was able to demonstrate
ideas without, or prior to, the
obvious expense of full-size

production. An apprentice
to Robert Stephenson at
the time, Edward Fletcher's
mind was immersed in what
would be built next (after
Rocket) and he is believed
to have experimented with
a model of Invicta (photo

1) which he constructed
whilst the ‘big engine’ was
under manufacture in order
to understand better how

It worked. This model is on
display here.

Going even further back
in time there I1s a model,
believed to have been made
by a clockmaker in about
1810, to put William Hedley's
experimental ideas to the test
(photo 2). Hedley was the
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first to recognise that fitting
two cylinders to a locomotive
both doubled the power and
balanced the machine. One
has to close one's eyes to try
to iImagine a time when that

was an untried idea! Thankfully

these models serve to help

us. It is true to say that their
survival gives us a much more
complete picture of the history
of railway development for
they often ‘fill in the gaps’, so
to speak.

Several others serve to
illustrate the pure fascination
with the new technology; an
unknown maker produced a
model of Rocket having never
seen It! It Is assumed that he
heard people talk of it and,
going by verbal description
alone, set to, to make it in
miniature form, completing the
undisclosed detail to his own
taste where necessary ... and
what a beautiful thing it is to
see (photo 3). Take a moment
to think of that ‘workshop’ (a
kitchen table, most likely) and
that little model taking shape
by candlelight, 190 years ago.

From these early works of
art sprang a pastime that has
endured through time. In his
speech to mark the opening
of this exhibition, broadcaster
Tim Dunn emphasised the
simple, unending pleasure
that ‘making’ has brought
to women and men for
generations, be it constructing

s

Swift; c. 1862: made by a retired Bristol and Exeter Railway Driver, probably from memory!

626

="
B

-

2

A clockmaker’s model demonstrating William Hedley's
idea for a two-cylinder locomotive; c. 1810.

miniature buildings, dolls,
machines, clothing, farm
Implements, entire railways ...
the list is endless of course. It
Is understood that very often
pleasure in the making is far
greater than admiring of the
result; something with which
many readers will identify. The
pudding doesn't always have
to be eaten ...!

Without a doubt this
exhibition aims to celebrate
the uniqueness of every hand-
made engineering model
that has been fashioned

) F

A model of Rocket possibly made based

on a verhal description only.

since the very first. It may,
arguably, inspire more of

the visiting public to have

a go at model making than

do our conventional model
engineering exhibitions, if only
because these models are
often simply made, sometimes
imperfect or even crude, but
always aesthetically pleasing.
Some of them were made to
prove a principle but most,

such as one made from memory

by a retired engine driver on
the Bristol and Exeter Railway,
were created out of love for the

machine and perhaps a desire
to have a go at improving the
look of it (photo 4).

If | were to be critical,
the exhibition has a fairly
meaningless title (unless
I've missed something?), the
Information provided is rather
'simplistic’ and the lighting
isn't brilliant (my usual gripe at
any exhibition) but magnifying
glasses are provided. It is,
however, a rather special
display of historically
significant models that is
definitely worth seeing. It goes
without saying that it's easy
to spend the whole day at the
NRM, especially if it's been a
while since you were there.

My apologies for the quality
of the photographs; all the
models are, understandably,
enclosed in Perspex boxes.
The collection has been
gathered from a number of
sources including the NRM's
own collection, The Science
Museum in London, our friends
at the SMEE, other museums
and private collections. Rocket
can be viewed adjacent to the
exhibition (in an even darker
corner!).

Congratulations to the NRM
for putting this collection
together. It may be many years
before the like I1s seen again.

ME
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Chris Gunn
paints and
lines the
wheels.

Continued from p.507
M.E. 4622, 27 September 2019

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

www.model-engineer.co.uk

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.

Wheels

The wheels had been
sandblasted and primed using
Plasticote primer as soon as
they came back from having
the tyres vulcanised on. |
masked off the new tyres with
insulating tape for durability
and, not long after priming,
| sprayed these red again
using Plasticote rattle cans.
Photograph 520 shows the
rear wheels after priming.

| elected to use this paint
as | had used it for my small

. . H‘- .
Sandblasted and primed rear wheels.

Garrett and it has stood up
well. Spraying is the only

way in my opinion to paint
the wheels to get into all

the nooks and crannies. It
was a good job | did this
when | did as Plasticote and
its competitors have been
removed from the shelves, for
our safety, presumably. One
can still get rattle cans with
solvent based cellulose paint
from car accessory shops, so |
wonder why it was necessary
to remove the Plasticote from
the shelves. Photograph 521

Rear wheels drying.

Garrett 4CD Tractor

in 6 inch scale

shows the top coat drying
off indoors. | must point out
that | sprayed these outside,
not in the utility room, as that
would have been a step too far.
Once the wheels were done |
cut some discs from a scrap
thick polythene bag and taped
this over the wheels to protect
them and keep the dust out.

| came back to the wheels
to line them after the initial air
test of the engine. | started
on the front wheels as they
are easiest. | would also start
with the inside of the wheels,
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Black lines complete.

Flared lines.

as these are less visible, and
| already knew | would get
better as | progressed. My best
efforts would then be on the
outside of the wheel.

| made a pin and bolted it
to a piece of ply, then setup a
Workmate to hold the wheel,
so | could spin 1t on the pin. |
planned to line the wheels in

628

a similar manner to a full-size
engine | had seen. This meant |
needed to put a wide black line
down the centre of the spokes,
then add some narrow yellow
stripes and flare out the ends
of these at the spade end of
the spoke. | had a picture of
the full-size wheel | intended
to replicate and | was able to

%
Some painted spokes.

Flared lines - improved.

scale the picture and work out
the width of the lines.

| was able to use the
Craftmaster %: inch wide
striping tape to mask the
lines. | used the tape to its full
width to mask the edges of the
black lines, which was a bit
of a waste as | only used one
edge but | found it stopped the

paint creeping under where
other masking tapes did not.
Photograph 522 shows one
of the masked front wheel
spokes.

| used Craftmaster lining
paint and followed the
instructions, which indicated
that the paint should be
applied, allowed to dry for
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GARRETT 4CD TRACTOR

A finished front wheel.

20 minutes, and then the
masking tape could be pulled
off with a pair of tweezers
before the paint was fully

set so the paint did not chip
away as it would if left to dry.
| made sure | pulled the tape
away In line with the edge

so it did not smear. | tried

to ensure each spoke had

Its 20 minutes drying time.
Photograph 523 shows some
painted spokes and photo 524
shows the results.

Once the black lines had
fully dried out, after another
session in front of the radiator,
| set about masking the spokes
for the outer yellow lines which
| wanted to finish in a flared
line coming down to a point.
Using the tape to produce a
thin line means that the tape,
with cover strip, is positioned
where required and in this
case | had arranged it so that
the edge of the tape would
be aligned with the edges of
the black line, giving a %2 inch
gap between the black and
yellow lines and a similar gap
between the edge of the spoke
and the line.

Once the tape is positioned,
the upper carrier tape is
removed leaving the two
masking tapes in position
exactly the right distance
apart. Once this was done, |
put a small strip of tape across
the hub end of the tapes to
mask off the end of the line.
The other end of the line was
also left overlong, as | needed
to move the tape to create the
curve.

www.model-engineer.co.uk

In order to create the curves
on the ends of the spokes, |
had to give the ends a bigger
bend than on the front axle so
the tendency to crinkle on the
edge of the curve would be
greater. | reasoned that when
the lining out was done back
In the good old days, it would
also be done by eye and careful
study of some pictures of
full-size engines showed they
were not perfect. Photograph
525 shows what happens to
the tape. This was taken at a
very early stage | should add,
and photo 526 shows the
results after painting where the
bleeding of the paint under the
cockles can be seen.

Lined wheels fitted.

A finished rear wheel.

| got better results If |
burnished the tape down with
the smooth, domed end of my
scalpel just before painting and,
although there was a cockle
here and there, | got results |
felt were acceptable and any
bleeding cannot be seen from
a normal viewing distance.
Photograph 527 shows a
better-looking example after
burnishing the tape.

As already stated, all the
inside spokes were done first,
so | had 20 spokes to practise
on before | did the outside
facing spokes. Photograph 528
shows a finished front wheel.

The rear wheels were dealt
with in the same way but

’

everything about this task
was more difficult. The wheels
are too heavy for me to lift,
so | had to rig up a block and
tackle to get them flat on top
of the workbench. Then there
are more spokes on the back
wheels and some sharper
bends on the spokes too.
However, the results turned
out well and my technique was
much improved after finishing
the 40 spokes. Photograph
529 shows a completed rear
wheel and photo 530 shows
the wheels fitted to the engine
after painting 96 spokes, as
well as my protective cover on
the front wheel.

®To be continued.
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Lathes and Mo

for Beginners

Wsm

Sadler
makes a set
of mounting
plates for his faceplate.

Continued from p.593
M.E. 4623, 11 October 2019

Remote setting a Tee piece square to the lathe axis using a parallel.

he possibilities for use
are endless!
An example of work

Is a simple Tee-piece made
from % inch diameter brass.

It had the short leg soldered
on then the through hole

was drilled and the thread
formed before cutting off from
the parent material. Setting

of work on the top plate is
achieved off the machine
making it very straightforward
(photos 263, 264 and 265). It
Is firstly loosely clamped in
place, then set on a parallel
on the surface plate and the
clamps tightened. The Tee is
therefore aligned square with

the lathe axis before it even
meets the faceplate. Okay, the
parallel can be used /n situ on
the faceplate, but how many
hands have you got? Along
with visibility and space being
tight, it's not easy. The angle
bar is set to the correct height
below the centreline of the
lathe setting pin plus %s Inch

- a drill was used here. Fit the
plate and just nip the fixing
screws. This is where the
tenon slot comes into play;
you don't need to think about
that aspect of alignment. Next,
a stub of % inch diameter
material is put in the drill
chuck (I have a good store

PART 51

e

Using a drill to set the centre of the
Tee to the lathe axis, rotated for
clarity in the photo.

of a lot of these In different
lengths and diameters). Now
it's possible just to feel for the
correct position across the
lathe and the top plate screws
are tightened. A DTI here could
be used but we already know
the height above the centreline
Is correct so touch down on
the top, note the setting, rotate
the work 90 degrees and push
the Tee gently until the same
setting is achieved on the DTI,
it not being necessary to rotate
and check any more (but | bet
a lottery winning ticket you
do!). It just depends on the

#
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Setting true with a drill for the third end.
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level of accuracy needed for
the component; drilling and
threading is then completed.
The process for the long part
ends is slightly different.

This time a drill 1s inserted
into the hole along the length
drilled and the top clamps are
tightened (photo 266).

For boring the batch of
cylinders (photo 267) the
height from port face to
cylinder centre was set on
the angle bar and it will be
seen that there are two pieces
of angle loosely screwed
to the top plate. All that
had to be done was to use
a drill to gauge the ‘front
to back’ position against a
piece of 8mm diameter bar
in the tailstock. The outside
diameter of the cylinder was
20mm diameter so we have
20mm outside diametert — 8
(pin) = 12; divide by 2 to get
the radius; result is 6mm. This
Is the off-set so use a drill
this size to set the position
of the stop. The top plate and
angle stops are then tightened
(using a tiny square to set
them true to the faceplate).
As It turned out, the angle at
the front served no function
other than holding the clamp
bar up. A spring would have
done the same. You will note
that the 2BA studs here look
big and secure (photo 268).
To face the other end, the
cylinders were mounted on an
expanding mandrel with the
saddle locked for consistent
sizing. Later, the centre hole
for the trunion was drilled
and tapped after giving the
port face a lick over with the
tool (photo 269). Note the
stop behind the cylinder used
to ensure all were faced off
to the same dimension. All
the cylinders were produced
without any marking out of
any form.

The cube referred to at the
start was positioned 12 times
during machining yet it was
set up with the DTI just once.
In photo 270 the cube is being
machined: the block at the
top is for a light pinch screw
to hold all in place while the
main front clamp is tightened.
Photograph 271 shows the
cube before final separation.

www.model-engineer.co.uk

Setting the side location stop to position a cylinder. Each

one of the batch will fit straight into the jig and be accurately
positioned. [ used a bar in the tailstock here as it s a fixed
diameter; the setting pin is used only with top plate positioning.

e 4 -, ¥
balance weights and the back stop.

| can honestly say that | have
used the kit many times and
each time it has proven to have
been well worth the effort,
making a number of tasks very
quick and easy. | do so like the
process of working out simple
solutions: that's the main fun
of this fascinating pastime!
Note here that the photos
will show some differences
between my kit and the
drawings - the latter should
be adhered to and you benefit
from my hindsight.

This issue brings the
main part of this series to a
conclusion. However, there
are a few elements | will cover
in the future as stand-alone
articles about lathe work and
other workshop activities.
Some of these | have already
hinted at within the series. We
have covered a lot of ground
starting with the extremely
basic and moving to more
complex yet valuable workshop
and machining techniques.
All the tools | have illustrated
are in constant use within my
workshop, the exception being

Facing the port face and drilling the trunion hole. Note the

WORKSHOP

got to this stage! (It looked in focus on the camera).

| no longer use the method
detailed for sharpening milling
cutters, having acquired a tool
and cutter grinder. Even with
this machine, though, | find
the sharpening of HSS lathe
tools - except screw cutting
tools - easier on my grinding
rest. Don't be put off with the
thought, or consequences,

271

of making mistakes as these
happen to all of us and
should be taken as learning
experiences — if you can
remember them! If you have
any questions about the series
or are uncertain about any
of the topics covered please
contact me via the editor.

ME

The internals before finally finishing the bores to separate the cubes.
Note the side positioning stops and the top clamping bar.
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Steam Turbines
Large and Miniature

PART 19

Design details for model turbines - stages and nozzles

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

Continued from p.531
M.E. 4622, 27 September 2019
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o far, these articles have
S attempted to explain

an important area of
engineering that seems to be
poorly understood by many
non-specialists, namely the
history and principles of
steam turbines. This provides
Important background
information for the discussion
of how model steam turbines
might best be designed. The
merits of the various design
options for model turbines
were described last time
(M.E.4622, 27th September)
and the focus of the articles
now turns to more practical
iInformation regarding design
and construction of such a
model.

However, | must stress once
more that only a small fraction
of the information comes from
my own experience of building
model turbines. Instead much
of the advice is based on
principles that have evolved for
designing full-sized turbines,
with additional information
coming from past descriptions
of experiments by model
engineers. The only prior source
of guidance about model steam
turbine design (ref 55) is well
over 100 years old, pre-dates
Important developments in
turbine engineering and lacks
data from tests on actual
model turbines. Therefore, it
seems to me that almost any
sort of up to date summary
would be useful.

Previously | explained why
my personal choice is to
attempt to build a pressure-
compounded impulse
turbine, generally referred
to as a Rateau turbine.

This venture is clearly very
experimental and may well
end in disappointment. Other
people who are tempted to
make a turbine may decide
to keep things more simple
and less risky. In that case, a
single stage bladed impulse
turbine would seem to be a
good option since several
successful models of this
type have been made before.
However, as we shall see, to
make the blades could well
require the construction of
some sort of accessory for
the lathe or milling machine or
perhaps the use of a suitable
CNC machine tool.

If it was desired to keep
workshop methods as simple
as possible, then a Stumpf-
type turbine might be the
best option, especially since
guidance for making a simple
turbine of this type was
provided by Mr E. T. Westbury
(ref 56). However, ease of
construction probably comes
at the price of performance
since, as discussed last time,
the simple Stumpf type rotor
is likely to be less efficient
than a bladed De Laval-type
turbine. Both of these are well
tried designs, unlike the multi-
stage design which, of course,
| hope will turn out to give the
best efficiency.

This and subsequent articles
will deal with design details
for single as well as multi-
stage turbines and will also
discuss design of Stumpf-type
turbines. The main aimis to
provide information that might
assist someone in designing
and making a turbine to their
own specification.

If anyone were contemplating
having a go at a model De Laval
turbine they could do worse
than follow the examples built
by Messrs. Chaddock, Elkin
and Bamford that have been
mentioned in these articles.
However those models were
bullt and tested over 60
years ago and a number of
potential design improvements
have come to light over the
intervening years. These will be
discussed in the present and
following instalments, starting
with the subject of nozzles.

Nozzle type

As described in part 4, if the
outlet pressure for a nozzle

Is higher than the critical
pressure, then the pressure
drop is so low that insufficient
energy becomes available for
the steam to be accelerated
above the speed of sound
(Mach 1). Therefore, a simple
convergent nozzle will

allow the steam to attain its
maximum possible velocity.
However, if the outlet pressure
1s less than the critical
pressure then available energy
could, in theory, accelerate
the steam to super-sonic
velocities. As described
previously, the only way such
velocities could be achieved is
to use a convergent-divergent
(C-D) nozzle. The snag is that
there are reasons to think
that, in miniature sizes, C-D
nozzles have extremely low
efficiencies (see part 12).

In other words, the velocity
attained by steam is much
lower than expected and so

it does not attain the velocity
necessary for the available
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thermal energy to be available
as kinetic energy.

The critical pressure is
generally assumed to be
58% of the inlet pressure
(1.e. the pressure ratio is
0.58) although, when super-
heated steam is used, the
value decreases to 55% of the
inlet pressure. The ratio of
0.58 was first discovered by
experiment and has also been
calculated from theoretical
principles. However, the
experiments and basic theory
relate to nozzles of much
larger diameters than are
used in model turbines. In
miniature nozzles the slower
moving steam that Is near
to the nozzle wall and that
experiences strong frictional
effects (i.e. the boundary
layer) encompasses a very
large fraction of the total
flowing steam (i.e. the
Reynold's number is lower -
see article 11).

Therefore, it might be
expected that predictions
based on larger nozzles may
not be completely accurate on
a miniature scale. This could
explain why tests carried out by
model engineers Messrs. Elkin,
Southworth, Hall and Jones
indicated very low efficiency
of miniature C-D nozzles and
also why the highest steam
velocities were attained using
simple convergent nozzles
rather than various designs of
C-D nozzle (see part 12). Also,
in this regard, it is noteworthy
that the successful steam
turbine locomotives built by
Werner Jeggli have simple
nozzles (ref 57).

So, it may well be that
simple convergent nozzles
will be the best choice for
model turbines working at
moderate steam pressures,
even under conditions where
basic theory indicates that
CD nozzles should be used.
However, this is far from
certain and Mr Elkin (ref 58)
reported results of tests that
indicated the highest steam
velocity was obtained with C-D
nozzles in which the divergent
sections were slightly longer
than was predicted by theory.
Because of uncertainty over
this topic, anyone building a
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single stage turbine might do
well to design the casing such
that it will be easy to try out
nozzles of different lengths
and various degrees of final
divergence.

Regardless of the
uncertainty about miniature
C-D nozzle efficiency, there
seems little doubt that:

1 - Simple nozzles can be more
efficient than C-D nozzles,
If used under the right
conditions.

2 - Steam velocities attained
In simple nozzles cannot
exceed Mach 1.

In other words, the best
chance of obtaining good
nozzle efficiency is to use
simple convergent type
nozzles with outlet pressures
at least 58% of the inlet
pressures. In addition to the
issue of efficiency, simple
nozzles have the advantage of
being shorter than C-D nozzles,
which is particularly useful in a
multi-stage turbine. Also, they
are easier to design and easier
to make. These aspects are
discussed below.

Number of stages

As explained last time, having
more than one pressure stage
would give several advantages:

1 - Pressure drops per stage
would be smaller and
this makes it possible
to achieve good nozzle
efficiency with simple
nozzles, as just discussed.

2 - The avoidance of very high
steam velocities means that
optimum blade speeds can
be attained at achievable
rotor rpm.

3 - Lower steam velocity and
lower rpm reduce several
types of frictional loss.

However, these potential
benefits would be at least
partly off-set by additional
losses due to the increased
number of rotor discs and
high-speed shaft seals.
These would cause additional
disc friction, fannage and
mechanical friction. These
losses are all too difficult to
calculate for a model turbine

and so, it seems to me, that
the only way to find out If
a multistage model turbine
can actually show improved
efficiency is to have a go at
making one and testing it.

In order to get a feel for
how increasing the number
of pressure stages might
influence turbine design, some
very approximate simplified
calculations have been carried
out for a turbine supplied with
steam at 60 psig (75 psia) and
100°F superheat, exhausting
to the atmosphere. In these
calculations it 1s assumed
that there is no friction and
so the results are not meant
to indicate real achievable
efficiencies but are simply
to give a rough idea of the
effects of changing the
number of stages. Figure 68A
shows how, as the number of

STEAM TURBINES

stages is Increased, the heat
drop per stage decreases. In
other words, in each stage,

per pound of steam, less
thermal energy is available for
conversion to kinetic energy.
This is echoed by reduction in
the maximum attainable steam
velocity per stage, as plotted
on the same graph.

The shaded parts of the
graphs in fig 68 indicate that
if only 1 or 2 stages are used,
the pressure drop across
each nozzle is to less than
58% of its inlet pressure and
so complete conversion of
enthalpy to kinetic energy in
the steam cannot be achieved
in simple convergent nozzles.
With 3 stages, the pressure
ratio per stage approximates
to 0.58 (see Table 9). Note:
as described in part 4, when
calculating the pressure ratio

Fig 68

Average pressure ratio per stage

[>]

> 0.58

Maximum possible
steam velocity (ft/s)

k
heat drop

150

g
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No. of stages
100 100,000 rpm 75,000 pm
)
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c
<
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No. of stages

Effect of increasing number of stages on: A. Heat drop
and maximum steam velocity; B. Maximum efficiency of
transfer of kinetic energy in steam to the rotor blades at
25,000 to 100,000 rpm for a rotor 1.25 inches in diameter.
The graphs show simplified approximate calculations for
steam supplied at 60 psig and 100°F superheat expanding
without friction to atmospheric pressure.
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Table 9. Expansion of steam from 75 psia down
to atmospheric pressure over 3 stages.

It Is essential to use absolute
pressure rather than gauge
pressure.

In an impulse turbine, the
ratio of steam velocity to blade
velocity affects the efficiency
of energy transfer from steam
to rotor. For present purposes
this will be called the blade
transfer efficiency. Maximum
transfer efficiency is attained
when the blade velocity is
about half the steam velocity
(see part 6). The effect that
changing the number of stages
has on this efficiency will
depend on the diameter and
rpm of the rotor. For these
simplified calculations, a
rotor 1.25 inches in diameter
was assumed to spin at 25,
50, 75 or 100 thousand rpm.
Figure 68B shows how, as the
number of stages is increased,
the decreasing steam
velocity results in theoretical
improvement in the transfer
efficiency for each of the
rpm values. The results also
show that the improvement
in efficiency is most marked
when increasing from a single
stage to just 3 or 4 stages.

Lastly, the results show that
If the rotor speed is low, then a
very large number of additional
stages are required in order
to achieve an efficiency that
Is comparable to what can be
attained by just a few stages
at a higher rpm. So it seems
likely that, for any chosen
steam pressure and rotor
size, any benefit to be gained
by adopting a lower rpm
combined with more than 4
stages would be wiped out by
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the increased losses caused
by the extra stages.

Because of the above
considerations, my first
attempt at a multi-stage
turbine is based on 3 or 4
stages and its speed will
hopefully be at least 50,000
rpm. This should give optimum
nozzle efficiency using simple
convergent nozzles and a good
ratio of blade to steam velocity
at moderate rpm whilst
keeping the number of stages
to a minimum.

Nozzle angle

The nozzles fitted to bladed
Impulse turbines are generally
designed to be positioned as
close as possible to the sides
of the blades since this gives
best efficiency. This generally
Involves having a sloping end
to the nozzle (S in fig 69). This
causes increased friction in
the steam and also causes the
direction of the jet to change
slightly.

Nozzle angle is generally
measured as the angle
between the axis of the nozzle
at its outlet and the plane
of the turbine wheel (fig 69).
The smaller that angle, the
more the steam will tend to
directly generate torque on
the rotor. However, as the
angle is made progressively
smaller further increases in
torque become less significant
while the sloping end of the
nozzle becomes very long and
that increases frictional loss
in the steam jet. In full sized
turbines the angle is generally
In the range 12 degrees to 20

slanting exit surface.

A A
These approximate calculations assume ideal frictionless i - ,’:ﬁ
conditions and the pressures are chosen to give equal heat :j-_i i\
drops per stage. In a real turbine the actual heat drops would be A o i
different due to the heating effects of friction. i U
Stage Nozzle Specific Pressure Heat Drop ‘ i ,i
Inlet Enthalpy Ratio (btu/Lb) AR A
Pressure | (btu/lb) A o
(psia) _ A |
1 75 1235 0.63 43 Z |
2 47 i {1 s 0.57 43
3 27 1149 0.56 43 Npscanl - ‘25?..-
Exhaust | 15 1106 - - F .

B C

A: Convergent-divergent nozzle; B & C: simple nozzle.
Nozzle angles: A and B = 14°, C = 20°. P denotes the
parallel section of simple nozzles. S denotes the

degrees and the upper part of
this range seems sensible for
model turbines.

Nozzle shape

The exact shape of the entry
region of simple convergent
nozzles and C-D nozzles does
not seem to be very critical.

A key feature is to have a
smoothly curved entry rather
than a sharp edge. Any sharp
corner could cause unwanted
disturbances in the flow
pattern, thereby increasing
losses due to pressure
changes and turbulence. The
rate at which the bore tapers
down to the throat does not
seem to matter very much but
that section should be made
as short as possible in order to
minimise frictional loss as the
steam accelerates.

The impact that increased
length of a small nozzle can
have on velocity of gas flow
was brought home to me
when experimenting with
home-made nozzles for gas
and paraffin burners. These
were of the form shown in fig
70 and changing the length of
the final bore from 100 thou
to 50 and then 25 thou made
very obvious improvements
in the behaviour of the burner.
However, in practical matters
everything is a compromise
and to help the steam to exit in
a parallel jet, the nozzle outlet
of simple nozzles in full size
turbines was usually made to
have a short parallel section
(P in figs 69B and 69C) just
before the start of the slanting
end. It has been thought that
an appropriate length for this

Jet diam. = 0.02

Jet for paraffin vapour burner. Dimensions are
inches. Length of final nozzle (L) = 0.1 to 0.025 inch.
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A convergent-divergent type nozzle made
by Mr. Jim Bamford (ref 60).

Cast nozzle block for a Rateau turbine.

parallel section is to make
it equal to the width of the
nozzle outlet.

The marked increase In
frictional loss with increase in
length of a fine nozzle could
explain why miniature C-D
nozzles appear to give lower
steam velocities than predicted
by basic theory. Divergent
sections are relatively long and
narrow so, even If steam did
attain a supersonic velocity just
after the throat of a C-D nozzle,
friction in the divergent section
would be very high. Another
problem is that, for maximum
efficiency, the divergent section
needs to be designed properly
(see part 12). However, for
reasons to be explained in the
next article, it is difficult to
predict the optimum design for
miniature C-D nozzles.

Nozzle construction

In full-size single stage De
Laval turbines the nozzles have
been circular in cross-section.
The main reason for this was
ease of manufacture. However
a drawback of a rounded shape
Is that the steam jet does

not fully fill the rectangular
channels between the blades
on the rotor. This results in
iIncreased entrainment of dead
(i.e. stationary) steam which

www.model-engineer.co.uk

decreases efficiency.

These De Laval nozzles are
generally inserted into suitable
holes in the casing (see fig 22
In part 6). Since model turbines
have mostly consisted of a
single high-pressure impulse
stage, the nozzles have
generally been of the C-D type
and similarly have had circular
cross-sections and have been
straight. An example is the
nozzle made by Mr. Bamford
(fig 71). Manufacture of these
nozzles has used methods
akin to those used for making
Injector nozzles, with specially
made D-bit type reamers of
appropriate size and profiles,
one for each end of the nozzle.
Similar methods should
be satisfactory for simple

51

Large diaphragm disc consisting of
sheet steel guides embedded in a
cast iron body.

convergent nozzles although it
could be difficult to ensure the
length of the parallel section is
correct.

In reaction stages of
Parsons-type turbines the
nozzles have been formed by
stationary blades designed
and made by the same
methods as used for the
rotor blades. (These will be
described in a later article.)
However, different construction
methods were developed for
making nozzles that fitted
into the thin diaphragms that
separate the pressure stages
of Rateau and Curtis turbines.
The internal shapes of these
nozzles needed to be complex
and to have very smooth
surfaces.

Some nozzles were made as
a cast block (photo 50) but the
internal surfaces were difficult
to make sufficiently smooth
to ensure efficient steam flow.
Some manufacturers made the
curved divisions that separate
the individual nozzle channels
by bending pieces of smooth
sheet steel to the desired
shape. These pieces were then
held accurately in position In
sand cores which were placed
inside a mould for casting
the outside part of the nozzle
block. In the finished block the
ends of the smooth plates were
embedded in the cast iron body.

This method was also used
to make diaphragms with
complete rings of nozzles,
similar to that shown in
photo 51. | have seen a large
diaphragm made by GEC using
that method. It was about 8
feet in diameter with a very
large number of blades and
the quality of the finished job

STEAM TURBINES

was very impressive. Other
manufacturers developed ways
to make the nozzle blocks by
assembling fully machined
components (fig 72).

In the world of models, an
interesting built-up method
of nozzle construction was
described by Pierre Bender (ref
59). His C-D nozzles were made
by milling a suitably shaped
cavity in a flat surface and
clamping a flat plate against
this (photo 52). This enabled
him to ensure the internal
surfaces of the nozzle were
well polished. Another very
iIngenious method to fabricate
nozzles of rectangular cross-
section was described by
Werner Jeggli (ref 57).

In De Laval turbines with
more than one nozzle, the
nozzles were often widely
spaced around the casing
(see photograph 14 in part
6) but there appears to be an
advantage if nozzles can be
arranged to be closely adjacent.
When nozzles are adjacent
to each other a continuous
momentum of steam flowing
through the rotor blades is
maintained as they pass the
nozzles.

When nozzles are widely
spaced, as blades move in
front of each nozzle, the steam
jet initially impinges on a body
of steam that is stationary
relative to the rotor, and so
some of the kinetic energy in
the jet 1s wasted in turbulence
as It impacts against and
imparts momentum to the
stationary steam. In the first
stage of Rateau and Curtis
type turbines, several nozzles
were usually arranged in
blocks (see photos 50 and

Fig72

Fabricated nozzle block made by Brown-Boveri.
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51) and each block would be
supplied with steam from its
own admission valve.

For my model turbine |
have devised the fabricated
nozzle design shown in fig
73 and photo 53. As in full-
sized nozzles, this allows
the manufacture of a curved
duct leading to a nozzle with
a rectangular cross-section
and a well-defined parallel exit
section. Also, several nozzles
can be spaced fairly closely
together (photo 53B).

The nozzles are milled into
the edges of diaphragm discs.
The example shown in photo 53
is for the first stage. This disc is
thicker so as to accommodate
radial passageways that
conduct steam from control
valves to the nozzles which are
either single or in a small group.
These diaphragm discs have a
tapered periphery which closely
matches the internal bore of a
brass ring that forms the fourth
side of the nozzle passage.

The nozzles shown in photo
53 are 27 thou wide and
30 thou deep at the outlet.
They were cut with a 0.5mm
diameter carbide end mill at
20,000 rpm using a home-made
micro-milling contraption that
| shall mention further when
discussing the manufacture of
model turbine blades. The taper
of the diaphragm periphery i1s
necessary to attain a good seal
with the ring but | hope it will
also have a beneficial effect on
the steam flow since it will tend
to direct the steam jet towards
the centre line of the rotor and
away from the ends of the
blades.
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Fabricated nozzle made by Pierre Bender (ref 59).

Material for nozzles

Mr Westbury advised making
nozzles out of stainless

steel in order to resist the
abrasive action of superheated
steam. In part 4 of his series
of articles he wrote: ‘Those
who have had experience with
full-size turbines will need no
reminding of how super-heated
steam will literally eat away
solid metal when moving at
high velocity as in a turbine jet.’
(ref 56). This advice puzzles
me because it is generally
accepted that in full-size
turbines it 1s water droplets

In high velocity wet steam
that cause damage to turbine
components.

In the early decades of
turbine development blades
used to be made from
materials such as copper
and brass. In ships and
power stations such turbines
operated on super-heated

r
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Diaphragm similar to the one shown in fig 9. A: Periphery of the disc showing the
milled nozzle groove. B: Outlet face of diaphragm showing nozzle outlets.

steam almost continuously for
months and even years on end
without erosion of the fixed or
moving high pressure blades.
In fact, in both full-size and
model turbines, nozzles have
often been made from brass
and, of course, brass is a much
easier material in which to
make fine holes.

® 7o be continued.

nozzie angle =
|

_ 0027 in.

Diaphragm disc and ring, for a model multi-stage
turbine. A: Elevation of the inlet face. B: Section
passing through nozzle. C: Tangential view of
diaphragm disc showing the nozzle groove.
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Jason
Ballamy
presents
ararely
modelled
engine suitable for a
beginner.

Continued from p.566
M.E. 4623, 11 October 2019

638

Muncaster’s ‘Simple’
Entablature Eng

Oil cups (fig 15)

Start with some 6mm diameter

brass, face off, reduce a length
to 4mm and thread, (you can
add a small undercut so that
the flange pulls down tight
onto the boss) and drill the
hole. Use the mill to form the
5mm hex section. Then it's
back into the lathe with a very
small round nose tool to cut
the waist and turn the outside
of the cup to 5mm. A small file
or form tool can be used to

blend the outside diameter into

the waist before parting off.
Tap a suitable hole in some
scrap and screw the cup into
it. Open up with (say) a 3.5mm
drill then use a 4mm diameter
bull nose milling cutter to
finish the inside - if you don't
have one of these cutters then
just a 4mm drill will do.

Acorn nuts (fig 15)

Start by forming the
decorative 'acorn’ shape.

| reused a form tool from
another job that had been
made from suitably hardened
gauge plate but you could
grind an HSS one or simply
rough turn and finish with a
file (photo 58). If starting with
hex stock then part off before
drilling and tapping to suit
the thread you used on your
column tops; If using round
stock mill the hex first.

Exhaust pipe (fig 15)

It Is not easy to put a tight
radius bend into tubing so |
milled a 2mm radius out of the
corner of a bit of brass then
drilled two angled holes with a
4mm ball nose cutter to form
the inner passage (photo 59).
Two short tubes were then
soldered into this block (photo
60) and when cool the outside

® PART/

L

Form tool shaping acorn nut.

Drilling pipe ‘bend’ with bull nose slot drill.

was filed down until it looked
like a single bent pipe. The

sheet. Start by cutting 22
pieces a little over length
short end can then be threaded then, applying wood glue to

just the backs, stick them to
some cotton - an old sheet or
Cleadin? and hanky will do just fine. While
bands ( IJ 15) the glue is drying make a
The cylinder can be finished card template to go around
with some wooden cleading, the cylinder from one side
about 5mm wide and 0.75- of the valve block to the
1mm thick looks about right. other including a hole for the
You can buy ready cut planks exhaust. This can then be

or make your own from thin transferred to your sheet of

to fit the cylinder.
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planks for cutting to shape.
You should now be able to
carefully bend the sheet of
planks around the cylinder
and have then sit flush below
the overhanging top cover.

To retain the planks two
bands can be bent up from
3mm wide thin brass and
the holes in the bands ends
transferred to the sides of the
cylinder so that can be drilled
and tapped M1.6.

The only work that now
remains is to make up a batch
of studs if you have not been
doing it as you go along. Don't
be tempted to use bolts or
screws after having spent all
this time making this barstock
engine look like a traditional
one, the only exception being
some round head brass screws
for the banding.

Trial assembly and timing
| like to get an engine running
before applying paint, this way
If you end up having to take
things apart and reassemble

www.model-engineer.co.uk

a few times you don't risk
damage to the paintwork. If
your machining has been done
to a good standard there is no
need to seal any joints or fit
piston rings at this stage. Just
assemble from the bottom

up checking that the engine
turns over freely as each part
Is added rather than putting it
all together then trying to trace
back to find the cause of a tight
spot.

For running on air | find that
having the eccentric lead the
crank by about 100 degrees
works well. The easiest way
to set this is to put your Allen
key into the eccentric and have
It stand vertically upwards
at 12 o'clock which, if made
according to the drawing, will
also put the maximum throw of
the eccentric at the top. Now,
holding the key upright while
looking from the cylinder side
of the engine, rotate the crank
until the web is pointing to just
past 3 o'clock and nip up the
grub screw (photo 61). This will

Setting timing angle.
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| like to get an engine
running before applying
paint, this way if you end

up having to take things
apart and reassemble a

few times you don't risk

damage to the paintwork.

now be set for anti-clockwise
running when viewed from this
direction.

All that is left now is to add
a little oil to the moving parts
and apply some air. If the
engine does not self start give
the flywheel a light flick in the
right direction.

Painting and
final assembly
Take the engine apart and
give it a good wipe over with
thinners, mask up anywhere
you don't want painted and
then prime and add the colour
coat. On smaller engines like
this | tend to use spray cans
as it is hardly worth getting
the airbrush out for such small
areas. In this instance | used
Audi '‘Amalfi White" which
makes a nice change from the
usual dark greens and reds.
For final assembly | use a
very light smear of liquid gasket
which is much like a silicone
sealant as it does not add
any thickness to the joints. A
couple of turns of graphite yarn
can be placed onto the gland
recesses and then they can be
tightened down with nuts and
locknuts and the piston ring if
any fitted. | opted for a simple
yew base so as not to draw
attention away from the engine
and stained the cleading to
match, which brings this engine
build to a close (photo 62).

ME

Additional content and - e Slell S

discussion about this build il St Femy. o F W 1= )

- - [ [l | F - 1 .

can be found at www.model- e T e DTN ©
= = ¥ et + = - ¥

engineer.co.uk/forums/ it

postings.asp?th=139596 Complete engine.
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A New GWR Pannier ...

think the next job on the
I Pannier Tank is to make the
slide bars and cross heads
(fig 15). In photo 88 | have

Hewson

decides shown the upper slide bars
that LBSC's on 7754 at Llangollen. There
Is not that much to see really.
well-knowq : However, you can see the tops
GWR pannier tank design of the slide bars nicely and
needs a make-over. that is what matters here. In
fact, photo 89 also shows a
good photograph of one of the
Continued from p.511 crossheads which i1s what |
M.E. 4622, 27 September 2019 want to talk about first.

| have had lost wax castings
made for the cross heads
(photo 90) and they are in

) 4 1/4 Fig 15
1/8 1 1/32

L..H..!.._1/B - / _

- 0 Eil

‘_T (o) q} -—

D 43/3 32 1/2 27/32 | 15/32

“‘J-r ‘/*l“ L -+-i-s-» / — 1 /'—1\ REAM 3/32" HOLES IN

I - SLIDE BARS AND MOTION
a8 - L l PLATE AND MAKE FITTE

to} P BOLTS FROM SILVER STEEL
USE THESE HOLES TO SLIDE BARS — MS CASE HARDENED ROD THREADED 7BA

OR GAUGE PLATE USE 7BA CASTLE NUTS
& 3/64" SPLIT PINS

TAP CYLINDER END COVER

7BA AND MAKE FITTED STUDS
FROM 3/32" SILVER STEEL

Slide bar and crosshead.
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Crosshead on 7754 - note, con. rod is missing. Crossheads, as supplied, as lost wax stainless castings.

free cutting stainless steel so put an old toolmakers clamp side % Inch and then on the Ya Inch to %s Inch diameter and
any polish you put on them across the end and poured inner side they need reaming then a further % inch and then
should stay polished. They are  them full of white metal and to % inch for the little end of another "%z inch or very slightly
cast in pairs so they can be then machined them to sizein  the connecting rod. They will under, so that the nut tightens
machined in one setting. They  one piece. Once you have done also need a little skim off the up properly and then part off at
have also been made so that this you can then part them outsides to give the % inch 1%s Inch long. Make a couple
you can either machine them off and bore them %42 inch and  width. You can give them a nice  of these of course and then

to the correct size or take a then ream them ' inch for the  bit of polish to finish them off. you can do something with

bit more off to leave a bit of piston rods. To make the gudgeon pinsyou  the heads to get a spanner on
space for a white metal lining For the gudgeon pins they will need some half inch free them. Finish them off by case
to the slides. To do this | just need drilling out on the outer cutting bright bar. Turndowna  hardening them.

m 6 5/8 Connecting rod.
—-‘

5/32

1 f

w T — o ‘ &

S R cod & i+ §
S o/52 9918 e X

REAM 5/16" FT 21 0ol CUP
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The slide bars are made
from a piece of %2 by % inch
mild steel bar. If you can buy
some ‘gauge plate’ then all
the better as it will be a lot
harder wearing. The bars
just need milling away to the
shape shown and drilling. |
have shown three bolts in the
cylinder ends of the bars, as
that is the way the full-size
ones are fixed and just in case
you are after a gold medal
for your engine, though two
will do, | suppose. Ream the
holes in the bars %: inch for
the fixing bolts. If you have
made your slide bars from mild
steel then | would definitely
recommend that you case
harden them.

You can make your own
reamers for this purpose and
| am still using mine which |
made when building Tich in the
1950s! Just grind the end on
a piece of %: inch silver steel
rod to an angle of about 60

degrees, cut If off at about 2
Inches long and then harden
and temper it. It will work fine
and then you can putitina
little drawer with your other
reamers.

When making the studs,
make them long enough so
that you can get a split pin in
both ends and then dill them
No. 54 for a % inch split pin
In each end. | hope that you
haven't made your cylinder end
covers yet as | have just had
to alter them very slightly to
suit the slide bar width. | have
attached a new drawing for
these (fig 16).

| have also had to amend the
connecting rod drawing (fig
17) slightly as | didn't think to
put an oil box on it so | was
ticked off by one of our club
members. Anyway, once you
have made the coupling rod |
think the con. rod should be
much easier for you. However,
as you will also have noticed

| have altered the little end as
it now also has an oil box on it
which it didn't have on the old
design. It is made to stick out
the back of the crosshead so
that you do not have to tip the
engine upside down to oil It.
Hopefully you will find this an
improvement.

Now, there is definitely a
problem with the valve gear. |
emailed Don Ashton to ask him
what he thought of the Pansy
valve gear and | received a
three word reply: ‘Not a lot’ was
his answer.

For a start, it is all upside
down with having the steam
chests below the cylinders so
that did not help. | then asked
him if he would like to elaborate
a little so then | received a six
page report on that! He said
that the worst thing was that
with it all being upside down he
could not get it all corrected.
However, what he did say was
the valve events were 45% out

GWR PANNIER

In reverse gear and 42% out in
forward gear.

Now, if you follow Don’s new
design you can get it much
better. In fact, you can get it so
that it is only 7% out in either
gear with a couple of very
simple alterations. The lifting
arm on the weighshaft needs
extending by ¥ inch and then
the lifting links need to be
made 2.41 inches long rather
than the 2% inches that | think
they were. Frank Osgerby of
our society altered his and
his exhaust now sounds like
shots from a gun, especially
when he has a good train on.
Furthermore, he can now notch
it up to within a hair's breadth
of mid gear.

@®To be continued.

NEXT TIME
We'll look at the rest
of the valve gear.

SHOWCASE

1923 Compound Condensmg Marlne Englne

his engine came to be after |
I purchased a box of steam bits on
eBay in 2015. In the box was a

casting for a two cylinder bed plate. It was
a very good quality iron casting.

By chance | saw an engine on a USA
website with the same bed plate and
that site put me in touch with another
company in the USA that was producing
patterns and castings for this engine.

| purchased a set of iron and gunmetal
castings of very high quality. Armed with
these castings and a set of drawings from
Model Engineer magazine dated March
1923 (M.E. 1141) and with help from a
guy in the UK who was also building this
engine | set to with its construction.

| managed to complete the engine over
the next two years. | have built many
engines over the last 20 years and | think

this is my best effort to date.

Brian Muggleton

If you would like to see your model in the ‘Showcase’ please send a photograph and a brief description to the editor.

www.model-engineer.co.uk
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www.model-engineer.co.uk/classifieds/

Did You Know? You can now place your classified ads by email. Just send the text of your ad, maximum 35 words, to neil. wyatt@mytimemedia.com, together with your full
name and address, a landline telephone number, whether it's a for sale or wanted and stating that you accept the terms and conditions for placing classified ads - see below.
Please note, we do not publish full addresses to protect your security.

Machines and Tools Offered

B Table feed pick-off gears for Harrison
Mill. Part set (6 gears, steel) £100 plus p&p
or collect. Calls after 11 am please. T. 01484
604775. Huddersfield.

M Dore Westbury milling machine on stand
with vice. Chucks available separately. £500
O.N.O. T. 01246 556 330.

M Vertical miller X)Y 250x125 variable speed,
as new £175. Also C1 Micro Lathe CH. 70mm
BC 250mm, variable speed plus tools, little

4 - ™
Al? UF THE MUNTH

B Drummond Round Bed Lathe. 8"

swing - 6" over saddle. 3 jaw chuck and

tailstock chuck, plus some tooling. 12"

B/C. Looks in good condition for age.

Please call for further information. £200

ON.O.T. 01706 642167.
\ 4 4

for Bridgeport type machines unused
bought in error from Amazon £70. T. 07720
052499. Aberdeen.

Parts and Materials
M 5" G Britannia unmachined castings: Pair
cast iron cylinder blocks and covers, £100.
Pony truck and tender wheels (8 wheels, 12
spoke) £80. All thought to be Wilwau/Spink
castings. P&P extra or collect.

T. 01484604775. Huddersfield.

Wanted

B Martin Evans 5" Simplex or similar.
T. 01905 345537. Worcester.

B Mill or mill/drill head with R8
taper (eg old Naerok or similar
style). Cash and collect. Your help
appreciated.

T. 01609 881584. Northallerton,
N. Yorkshire.

used £200. Phone for details,
evenings. —
T. 01492 545433. Colwyn Bay.

B Model engineer's heavy duty
steel bench. 1 metre wide, 600mm
deep, 800mm high. Will take small
lathe or mill. Built in cupboards.
Unused since construction. Buyer
to collect. £200.

T. 01785 7600017. Stafford.

SENT ON
RECEIPT OF

50

M Table Power Feed Model 500
110V maker Wen Ding suitable

YOU R FREE ADVE RTlSEMENT (Max 36 words plus phone & town - please write clearly) D WANTED D FOR SALE

Date: Town:

Please use nearest well known town

Phone:
NO MOBILE PHONES, LAND LINES ONLY

Please post to:
ME/MEW FREE ADS, c/o Neil Wyatt, MyTimeMedia Ltd,
Enterprise House, Enterprise Way, Edenbridge, Kent TN8 6HF

Or email to: neil. wyatt@mytimemedia.com

Photocopies of this form are acceptable.
Adverts will be placed as soon as space is available.

Terms and Conditions:

PLEASE NOTE: this page is for private advertisers only. Do not submit this form if you
are a trade advertiser. If you wish to place a trade advert please contact David Holden
on 07718 64 86 89 or email david.holden@mytimemedia.com

By supplying your email/ address/ telephone/ mobile number you agree to
receive communications via email/ telephone/ post from MyTimeMedia Ltd.
and other relevant 3rd parties. Please tick here if you DO NOT wish to receive
communications from

MyTimeMedia Ltd: Email (] Phone [_] Post [_]

or other relevant 3rd parties: Email ] Phone [_] Post ]

Adverts will be published in Model Engineer and Model Engineers Workshop.
The information below will not appear in the advert.
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7% Inch Gauge Society AGM

John \
Arrowsmith £
visits the =,
City of N L
Newport

SME to attend the 7%

Inch Gauge Society AGM
and rally.

www.model-engineer.co.uk

his annual event is one
I of the highlights of the
railway model engineer’s
year in terms of the number
of large locomotives that
are present, the number of
members and friends who

attend and the wide range of

locations where it is held. This
year, after many years of hard
work by the members, the City
of Newport Society of Model
Engineers hosted the rally

an AGM at their large site at
Glebelands on the outskirts

of the city. Despite still having

A much quicker way of putting the soil around the tree -
the Mayor of Newport shows how to do the planting.

a large amount of work to

do to complete their site, the
Newport members had made
a tremendous effort to ensure
the rally and the important
AGM meeting were held in a
way that embraced all that is
good in the model engineering
world.

Their site has some really
innovative features for moving
heavy locomotives from
vehicles to the steaming bays
and for turning them into the
correct running position and
this really helps everyone,
especially the visitors.

When | arrived, the site was
just coming to life and the
steaming bays were a hive
of activity with locomotives
from far and wide being
prepared for the day's activity.
When | say far and wide |
mean it - there were visitors
from Belgium, Holland,
Cambridgeshire, North Wales,
Yorkshire, Kent and many >
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Wmner uf the Brian Headmg award was lan Dixon wrth his
superb example of an American ‘Mikado' locomotive.

e i

o o Y T .:.*h”f..ﬂn R ez -
Mat Rainer, winner of the Charles Simpson award, with his 2-6-0 BR Std Class 2 and goods train.
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Wally Sykes from the Hereford SME with his latest Bo-Bo locomotive.
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Peter King with his 0-6-0 ‘Romulus’ Sophie B comes off the girder bridge. Il.ran Hewfet w:th his GWR Railcar and train crosses the girder bndge

other parts of the country, for the visit of the Mayor Burton, a member from the mayor could formally plant a

so it was really a good mix and Mayoress of the City Northampton Society, which commemorative tree. The area

of people, locomotives and of Newport, Councillor duly departed the station was already prepared with a

rolling stock, all anticipatinga  William J. Routley and Ms followed by a cavalcade of silver spade and a container

good weekend. Alison Robbins. This was visiting locomotives. Part of soil available for the mayor
The hosts were busy headed by a ‘Romulus’ way round the circuit a to complete the ceremony.

organising the special train locomotive driven by Nick stop was made so that the He gave a short, amusing
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Paul Pavior with his superb 3 cylinder A4 gets away from the station.

address to the assembled
members and guests and then
proceeded to plant the tree
with a couple of shovels of
soil. Then he gave the spade
to the lady mayoress to hold,
while to the surprise and
amusement of his audience

www.model-engineer.co.uk

he tipped the remaining soill
from the container into the
hole. The mayor then rejoined
the train to complete a circuit
of the track and get the whole
weekend off to a great start.
The day continued as all
AGM events do with a wide

T
E . -
il

|_|.l.I

EVENTS

This fine 4 inch scale Burrell was gently steaming away all day.

range of locomotives enjoying
track time along with lots of
good-natured banter between
old and new friends. All this
of course was leading up

to the important part of the
day, the AGM meeting itself.
This went off smoothly with

over 80 delegates attending
and all the usual meeting
business being completed
without delay or problems.
The meeting decided that
there will be a greater
promotion of the Proficiency
Scheme following the HSE's
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The splendid fully adjustable
turntable designed by Eddie Atree
. and built by the Newport members.

3
b,

i
i

The versatile cable operated
traverser, again designed and
built by the Newport members.

Cfaude Magdefyns Vrce President of the Petit Train a Vapeur
de Forest from Belgium, takes a turn round the track.

requirements for greater
training at all miniature
railways. | hope this element
can be explained in detail

in another article so that all
clubs can understand how it
might affect their operations.
All the officers elected at the
meeting will be detailed in
the Society’s journal available
to all members. Details of a
new loan scheme to help fund
AGM's at clubs was outlined
and well received.

There is always a
presentation element of the
day and this year the Brian
Reading Award for the best
locomotive at the meeting
was made to lan Dixon for
his superb example of an
American ‘Mikado’ 2-8-2
locomotive. lan told me it
took him 6 years of work to
complete the model and his
philosophy for this was to do

648

something each day, be it 10
minutes or all day. That way
the project is always moving
forward - seems like good
thinking to me.

The Charles Simpson
Award for services to the 7%
Inch Gauge Society went to
Mat Rainer for all his work
with the Proficiency Scheme

"l -
- ey

A visitor from Hﬂffand Rosie Bongers, running with the locomotive and
train she has built on the track she brought from Holland for the rally.

and an award to the Young
Engineer of the Year was made
to Robert Woolsey from the
Bedford SME.

All'in all, a very successful
weekend for both the 7% Inch
Gauge Socilety and the hosts,
the City of Newport Society,
who must be thanked for all
their hard work and hospitality

over the weekend - you did

a great job and everyone
appreciated all your efforts.
Next year's AGM meeting will
be held at the Echills Wood
Railway on the 18", 19" and
20" September.
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If you can't always find a copy of this

magazine, help is at hand! Complete this

form and hand in at your local store, they'll
e non e A1TaNge for a copy of
each issue to be reserved
for you. Some stores may
even be able to arrange
for it to be delivered to

Please reserve/deliver my copy of Model Engineer

on a regular basis, starting with issue . 1
i

Title First name

Surname e T —

Address —

—— e — — '

-
?t
—IE
:

your home. Just ask!

Postcode

Telephone number
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Nick Feast
explains how
he used an
Ingenious
mechanism
to improve access to the
cab of his locomotive.

Continued from p.575
M.E, 4623, 11 October 2019

www.model-engineer.co.uk

With the ventilator open it is possible to keep an eye on
the water level and pressure gauge, just out of sight on

the lower right side of the backhead.
hotograph 7 shows the
roof ventilator slid back

PTD allow the water and
pressure gauges to be seen
when on the move. This may
be all that is required for a lap
of the track if an axle pump is
fitted and you have mastered
the bypass valve. On a few
occasions | have completed
the one third of a mile lap at
my club track without firing or
touching any of the controls on
the locomotive after the first
twenty yards of getting the
train moving. A few touches of
the train brake to keep speed
down on the downhill bits were
all that was needed.

As the train gradually slows
on the 1/100 uphill gradient
there is a great temptation to
make adjustments but if all
Is left alone you should get a
revealing demonstration of
what a unique and effective
self-regulating machine the
miniature steam locomotive
can be. Lower speeds

bring a sharper blast at the
chimney and more steam is

Four Bar Linkage Hing

PART 2

With the roof up, all controls are easily accessible. [ have
experimented with ‘butterfly’ firehole doors, as on the full
size Bulleid Pacifics.

From this angle the way the hinge operation allows the roof to clear the
steam turret, which is very close to the top of the cab front, can be seen.

automatically produced to
cope with the extra load.
However, on this locomotive
there is no axle pump, so the
Injectors will be needed.
Photograph 8 shows the roof
fully open. Everything is easily
accessible, with no risk of a
loose roof panel disappearing
iInto the trackside scenery!
Photograph 9 shows the view

from the front. The turret and
manifold are mighty close to
the top of the cab, as on many
later designs of main line
steam engine. No problem for
this hinge as it lifts the roof
up and back to provide the
necessary clearance.
Incidentally, the locomotive
1s '02C 34, the numbering
being my prediction of how an
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On the L class it was possible to fit the frame of the hinge

to the cab sides as these are flat.

0-6-4 locomotive would have
been identified under Bulleid's
unigque numbering system.
0-2-C is the wheel arrangement
and 34 is the running number.
We could speculate that

the BR number would have
been 33134, these machines
would surely have been useful
enough to have lasted to the
end of steam.

Photograph 10 shows
another locomotive | have fitted
with this design of hinge, a
3% inch gauge SE&CR L class
4-4-0, a more traditional design
which contrasts somewhat
with the high boilered Q1. The
challenge on this locomotive
was to keep the authentic
appearance of a model
designed to follow the full-
size prototype as closely as
possible but still be a ‘drivable’
proposition on the track.

The model was started
by a retired locomotive
designer from Bagnalls,
the industrial locomotive
manufacturer in Stafford. It
was an admirable attempt to
produce a locomotive, which
has rarely been reproduced
In any gauge In the past, and
was Harry Wainright's final
design for the SE&CR. It was
iIntroduced in 1914, just prior
to the start of the First World
War, and the locomotive shown
here when completed will be
number 773, one of ten engines
manufactured by Borsig of
Berlin. These were shipped
to Ashford in kit form and
assembled by a group of Borsig

650

engineers on site. They finished
the job just weeks before the
outbreak of war; no doubt
some were soon to perish in
the conflict. The remaining

12 engines in the class were
constructed in Manchester

by Beyer Peacock and were
virtually identical.

It was an up to the minute
design, with 9 inch diameter
piston valves directly above
the cylinders having just over
5 inch travel. Boiler pressure
was 160psi and superheaters
were fitted from new. The
SE&CR network was in the
front line when war started
and so these engines would
have been put to work straight
away on troop and ambulance
trains. Although Maunsell built
more powerful 4-4-0 designs
later in Southern Railway days,
the last of the L class lasted
until 1961, having served
the railway well during two
world wars with few design
modifications during that time.

The countersunk holes on
the inside of the hinge bars,
visible in the photograph, are
mistakes as the countersinks
for the fixing screws need to
be on the outside only.

The roof Is shown removed
in photo 11, showing the
small bracket at the front with
the fixing holes for the hinge
bars. The small brackets at
the rear end are to align the
roof with the cab sides when
shut. The white paint is not
the final colour. Interior cab
surfaces above a certain

Small brackets were riveted to the cab roof for the upper hinge
pivots at the front and the guide pieces at the back.

level were painted cream and
the exact shade is yet to be
decided. Perhaps readers
have information to pass on?
Restored locomotives | have
seen are a creamy yellow
colour, although around this
time interior cab surfaces
were specified to be ‘grained
light oak’. This would be a
version of ‘'scumbling’, which
| remember seeing on the
panelling on the doors in my
grandparents’ house.

- 9

| made the mistake of
buying very expensive
‘dragged’ pattern wallpaper
for the living room at home
some years ago. The fine
vertical lines looked good
from a distance of around six
inches away but any further
away It just looked like plain
coloured paper! | feel a wood
grain effect on a one sixteenth
scale would fail in the same
way so I'll be giving that detail
a miss!

Once painted the hinge will be inconspicuous in the closed position.
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Photograph 12 shows the
view from ‘platform’ level -
once painted in the correct
colour to match the rest of
the cab | think these fittings
will be inconspicuous enough.
Photograph 13 shows how
the roof sits down nicely onto
the spectacle plate and cab
side sheets. The frames for
the round lookouts were a
simple turning job but the
lower frames were bent up out
of OO0 gauge nickel silver rail.
Polycarbonate ‘glass’ will be
added in due course, probably
after final painting.

Photograph 14 shows the
roof in the raised position
and, in the side view in photo
15, the position of the raised
roof relative to the spectacle
plate can be seen. There is
just enough clearance for
the roof to lift without taking
the paint off. This was more
by luck than calculation - |
didn’'t make many drawings
to prove the geometry, | used
the trial and error method and
fortunately the hinges were
'spot on’ first time.

Obviously, the roof can be
made to ‘stay put’ in the raised
position by tightening the

Roof raised, ample access to the controls. The locomotive is correctly
built with right hand drive but incorrect in having a screw reverser.

FOUR BAR LINKS

The roof detail is correct for a Borsig-built L class. The Beyer Peacock locomotives had a different ventilator arrangement.

fastenings, so it's probably best
not to lubricate them at all to
allow friction to do the job.

| have spent some time
refining other parts of the
Q1 design over the last few

years and | hope to get these
developments written up
and approved by the editor in
due course (pre-approved! —
Ed.). These are the results of
experience running my engines ME

on passenger hauling duty
and hopefully will be of use
to those who want to build
engines that work!

15 "

It would have been possible to make a sliding roof on this locomotive but the
roof is then prone to being dropped and damaged as it is then fully detachable.

A steam reverser was standard on the SECR on almost all classes.

www.model-engineer.co.uk
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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, MyTimeMaedia Ltd,
Suite 255, Eden House,

Enterprise Way, Edenbridge,

Kent, TN8 6HF

F. 01689 869 874

E. mrevans({@cantab.net

Publication is at the discretion
of the Editor. The content of
letters may be edited to suit the

magazine style and space available.

Correspondents should note that
production schedules normally
involve a minimum lead time of
six weeks for material submitted
for publication.In the interests of
security, correspondents’ details
are not published unless specific
instructions to do so are given.
Responses to published letters
are forwarded as appropriate.
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VMC Invertor

Dear Martin,

| was interested to read Peter
Russell's article (M.E. 4617, 1st

August 2019) about his fitting

~of an inverter to a VMC.

' All he says without doubt

covers the improvement
In functionality of
the machine, as the
original choice of step
pulley sizes obviously
had no regard or
understanding of geometric
progression for the selection
of speeds, needlessly making
quite a useful machine a pain
to use seriously.

What | must say, based on
personal experience, is that
his choice of the inverter
location is waiting for an
expensive disaster unless he
only machines non-conductive
materials.

After putting up with running
my VMC for several years at
less than ideal speeds because
of the aforementioned pulley/
speed issue, | fitted an inverter
and positioned it to the rear of
the machine out of harm's way
- 50 | thought.

All was well and the
machine became a pleasure
to use, until one day an
explosion accompanied by the
sound of a 12 bore shotgun
preceded all the power going
off. As the VMC and lights
were the only items being
used, | isolated the VMC
and reset the power supply
RCD and further checking
confirmed that the invertor no
longer functioned.

As it was still in warranty, |
sent it back but quickly was
informed that the fault was
caused by a fragment of brass
swarf shorting across tracks
on an internal PCB and so the
problem was not a warranty
Issue as it had been caused by
the installation/me.

Given that I'd been fly cutting
some brass at the time | had
to accept that the location I'd
chosen (high up to the right
of the motor) was in fact not
sufficiently out of harm'’s
way and | suppose that the
iInverter's cooling fan had
assisted a chip, that perhaps
had glanced off the side of the
column, to enter through the

vent slots and on to destroy
the electronics.

| would therefore recommend
that as a minimum Peter (or
anyone) installs the invertor on
the back of the cast base
column and fits a remote
control. However, that still
might allow chips to ricochet
of the wall, to be drawn into the
vent resulting in an expensive
heart stopping ‘Poof/Bang’.

My solution was to fit the
invertor inside an enclosure
with suitable regard to
protected vents and make
a remote so that all the
functions are easily accessible
at the front of the machine.
This solution has so far been
able to endure all that has
been ‘thrown’ at it.

Regards, Martin Gearing
(Southampton)

Steam Turbines
Dear Martin,
| have been following Mike
Tilby's very learned articles on
steam turbines with interest,
and | am pleased to see his
current comparison with gas
turbines. Could | however,
correct some of the data, and
add some more detail?

Mike refers to the Wren
50 turboprop engine - it is In
fact the Wren MW54 engine,
the number referring to the
diameter of the gas generator
turbine disc in mm, and
the letters referring to Mike
Murphy and John Wright, the
designers. The engine best
idles at 40,000rpm and is
rated to 160,000rpm at full
power. The power turbine Is
rated to 45,000rpm and, in
the turboprop version, drives
a gearbox with a reduction
of 5.6:1, to rotate a 22 inch
diameter propeller at 8,000rpm
(photo 1).

Wren MW54 turbo-prop engine.

| understand the
combustion chamber is rated
at 18kW, with a mechanical
equivalent of roughly 25BHP.
Of this, approximately 18BHP
Is delivered to the compressor
wheel, and the rest is available
to do work, hence 7BHP. The
flow rate at full speed is given
as 200 litres per second,
which is a mass flow of
around 240g/sec.

The Wren MW54 was not
a great success, mainly
because it turned out to
be too big for most model
aircraft applications and it
was followed by the more
successful MW44. Many of
these shaft power turbines are
used in model helicopters, with
appropriate gearbox design
configuration.

Wren turbines is in
permanent liquidation,
although Wren products are
still fully supported by Turbine
Solutions Ltd. The loss of Wren
Is a tragedy. The directors
were brilliant successors to
the British team, led by the
late Jerry Jackman, who first
flew a micro-turbine in March
of 1983. The market for small
turbines i1s now dominated by
foreign companies, notably
Jet-Cat in Germany and AMT
In The Netherlands. Various
turboshaft configurations are
available, but be warned, they
are expensive!

Incidentally, the hoverboard
on which the very talented
French gentleman recently
flew the channel used six of
the largest microturbines, each
delivering about 50Ib of thrust.
How he controlled the board
'S, apparently, a French military
secret!

Readers of ME are probably
well aware that my working
model of the gas turbine
mechanical locomotive GT3
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is powered by a Wren MW 54
engine. The drive train drops
the power turbine speed
by 100:1 and this seems to
work out well. The available
shaft power i1s far more than
Is needed for a 5 inch gauge
locomotive and so | limit the
gas generator to 120,000rpm.
When hauling two or three
adults, the gas generator goes
up to about 100,000rpm and
the inter-turbine temperature is
a comfortably cool 450°C. The
model has been demonstrated
on a rolling road at many
exhibitions and on the track
at a number of clubs. It has
featured on the cover of
Model Engineer no fewer than
three times! Readers may be
iInterested to know that your
editor had a hand in building
this model, deftly making a
neat job of my rats-nest wiring!
Anyone keen to know more
about microturbines and
perhaps considering building
one should refer to the website
of the Gas Turbine Builders
Association. The chairman
of the GTBA, James Hill, is
currently completing a set of
four gas turbines of various
sizes. These have been
designed specifically for the
home builder, with the critical
compressor and turbine
wheels available commercially.
Turboshaft versions may
follow in due course.
Best wishes, Tim Coles
(Secretary to the Gas Turbine
Builders Association)

Huge Boy
Dear Martin,
| would like to make a few
points concerning your
editorial piece ‘How Big?’
(M.E. 4620) and the article
‘The Henry Ford Museum of
American Innovation’
(M.E. 4614).

The locomotive pictured
In photographs 7 and 8 In
the latter article is indeed an
Allegheny 2-6-6-6, C&0 Class
H8. These were Mallet-type
locomotives with a hinged
front engine unit and a six-
wheel trailing bogie under the
firebox which allowed them
a more efficient combustion
chamber than the Big Boy.

www.model-engineer.co.uk
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Beyer Peacock ‘Super-Garratt.

Duplexes were manufactured
with a number of different
wheel arrangements, all with
rigid frames and having 4
cylinders. Variations of wheel
arrangement were:

4-4-4-4
6-4-4-6
4-6-4-4
4-4-6-4

The last three wheel
arrangements had the second
set of cylinders mounted
underneath the cab by the
firebox. Of note were the
Q2 Class 4-4-6-4 goods
locomotives, one example
producing 8000HP at 57mph
on the Altoona dynamometer.

The T1 Class 4-4-4-4 of
1946 were very successful
for passenger work pulling
eleven 80 ton cars at 100mph.
Number 6110 of this class was
tested in Altoona and produced
6100HP at 15% cutoff. The
B&Os 4-4-4-4 duplex of 1937
had a water tube firebox, the
rear cylinders were at the
back and had clean British
styling. It was a very attractive
locomotive in my opinion. (Can
somebody please build one in
7% inch gauge!)

There were four so-
called triplex locomotives
manufactured around 1914 to
1916; all were Mallet-type with
the extra engine unit stuck
underneath the tender. All
suffered from lack of steam
and were scrapped relatively
quickly.

Returning to your Smoke
Rings article asking how big
can a locomotive be - there are
numerous ways of defining
this. The Big Boy produced
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135,000Ib of tractive effort but
the N&W Class Y-6b produced
166,0001b of tractive effort
working simple and 132,000Ib
working compound.

As has been mentioned,
the Q2 produced 8000HP, the
T1s 6100HP and the Big Boy
6300HP with C&0 H8 Class
weighing in at 7498HP It could
be argued that the H8 Class
was heavier and produced
more HP and was physically
larger than the Big Boy, but the
Big Boy wins on the size of the
boiler and the tractive effort.
| don't think there is a simple
answer to the question raised.
It all depends on what you
define as 'big’. For instance,
the question of the largest
diameter cylinders ever used
can be definitively answered.
The Virginian Railroads
2-10-10-2 of 1918 had low-
pressure cylinders 48 inches in
diameter.

| hope these points are of
Interest to you.
Regards, Chris Baker

Dear Martin,

| refer to your remarks in
Smoke Rings (M.E. 4620 30th
August).

In 1925 Beyer-Peacock
patented a hybrid Mallet-Garratt
which they named ‘Super-
Garratt’ (patent No. 230,888).
One of the proposed designs
was possibly in collaboration
with ALCO (American
Locomotive Co.). It would have
been a 2-6-6-2 + 2-6-6-2, with an
estimated weight of 460 tons. It
carried 13,300 gallons of water
and 16 tons of coal (photo 2).
The boiler was 10ft diameter
and the overall length 142ft. It's
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on pages 182 and 183 of ‘Beyer
Peacock, Locomotive builders
to the world’ by R. L. Hills and
D. Patrick (ISBN 0903839 41-5).
It was intended for South Africa
on the 3 foot 6 inch gauge
according to Donald Binns,
‘Articulated Locomotives of the
World' (Bradford Barton ISBN
085153 201 2).

Dr Hills was a curator of
the North Western Museum
of Science and Industry, now
the Science and Industry
Museum, Manchester. The
museum obtained all the
negatives and records when
Beyer Peacock stopped
building locomotives. When
the museum was still on
Grosvenor St., | used to pass it
on my way home from school
and would sometimes stop
and go round. On one such
visit, | was doing research
for a school paper when |
got into conversation with
Dr. Hills who showed me
the collection, which was
still being catalogued. The
basement storage rooms
were a veritable Aladdin’s
cave of treasures, with several
model locomotives and boxes
of glass slide negatives of
locomotives going right back
to the start of Beyer Peacock.

Anatole Mallet (pronounced
‘Mall-ay’) (1837—-1919) was a
Swiss engineer, whose original
design envisaged a compound
locomotive with the rear
cylinders getting HP steam
and the front cylinders the
LP steam. In the USA Mallets
are not usually compounds
and his name is usually
pronounced ‘Mall-et’.

Victor Croasdale
(Spring Valley, lllinois)
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Stewart Hart
describes a
useful but
simply made
marking out tool.

Continued from p.503
M.E. 4622, 27 September 2019
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Cutting the finger grips.

(part 3) and the adjusting

ring (part 8) from 1 inch
diameter aluminium turned
down to 22mm diameter for
a length of at least 40mm to
make all four rings. These
rings would normally be

I made the locking rings

Chamfering tool.

|

Tap and part off.

knurled but instead of knurling
| decided to mill 12 finger grips
along the length of the bar
with a Ya inch bull nosed slot
drill using the spin indexer.
The bar was then loaded back
into the lathe, the smaller

M3 hole for the adjusting

Beam compass.

ring drilled and tapped first,
some neat chamfers added
and then parted off to length.
Then | drilled and tapped the
locking rings %2 inch x 32ME,
chamfered them and parted
them off to length (photos 9
and 10).

Here's another little trick for
putting the chamfers on the
rings. Make yourself a form
tool, use it to chamfer the
front then, before you part off,
chamfer the back. At the same
time, you will be chamfering
the front of the next ring -
this way you won't have the
problem of trying to chuck the
thin part for chamfering the
back (photo 11).

You can make the beams
(part 5) any length. | made
mine 300mm and, when they
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Thread the beam M5.

are screwed together, | can
draw 1m diameter circles,
although | doubt very much 'l
ever need to draw a circle that
size. All you have to do is turn
and thread one end M5 and
drill and tap the other M5. The
second beam only needs the
male thread (photo 12).

The centre pointer (part
9) is made from 3mm silver
steel, hardened and tempered.
Grind the points by spinning
in the lathe and using a hand
held ‘Dremel’ (photo 13). I've
drawn two different types of
points - the tapered point is
for use on metal parts and the
small stepped point Is for use
on paper.

An ordinary pencil can be
used on paper but for metal
you'll need a scriber (part 1).
| made mine from a short
length of 9mm diameter brass.
It's very simple - drill down
the centre 3mm and fix the

BEAM COMPASS

WA\

Grinding the points with a Dremel.

—

hardened and tempered silver
steel point with high strength
Loctite. Again, sharpen the
point with a ‘Dremel’ (photo 14).

The trammel can also be
used for cutting out circular
gaskets by replacing the scriber
with a scalpel (photo 15).

The adjusting screw (part
7) i1s just a length of mild steel
M3 studding held in place with
thread lock and the centre
pointer is held in place with
an M3 grub screw. You may
have to ease the slot out a bit
to enable the adjusting ring to
turn smoothly and that's more
or less it - job done. Only one
thing is missing; a nice little
Instrument like this deserves
a box - nothing too
complicated, just glue and
screwed (photo 16).

When you're working on
a long term project like a
locomotive, you do get fed up
working on the same thing,

Scriber.

I'm hoping that | will find it

of use. It's a project | would
definitely recommend for a
beginner to gain experience as
it's got lots of basic turning,

with the end a long way away
so it's nice to get distracted
from time to time with a little
project like this, with the
excuse that it i1s contributing
to the long term objective. I've  threading, drilling and hand
certainly enjoyed designing work.

and making this trammel and ME

Trammel with scalpel for cutting out gaskets. Box.

www.model-engineer.co.uk
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The Elusive

Wimshurst Machine

Alan
Pickering
recalls what
sparked his
Interest In
electrostatic machinery
and influenced him to
charge out and get one
of his own.

A box'o’bits.

656

and not many interesting

things do - everybody
should have at least one. They
are a wonderful talking point
In the lounge, attracting lots
of stupid questions like ‘is it a
rotary ironer'? Well, it's rotary
and will certainly iron out
wrinkles in a flash given the
chance - it can even seek you
out to do so. My Initial interest
goes back a lightyear to school
days, around about the age of
the wheel.

| unexpectedly passed the
11+ exam to qualify for a
technical college engineering
course - my passion! Great,
but it was what all the other
entrants with higher pass
marks also wanted. A case of
Hobson's choice - a bricklayer
or out! | was not consulted, just
enrolled, the theory being that
the lack of education was the
same for every trade, just the
practical changed. How true.

The weekly highlight was
the woodworking shop or the
annual visit to the science
lab. and it was here that |
first spotted the Wimshurst
machine, safely locked behind
glass doors. | was told that it
was never let out, presumably
just in case somebody actually
learnt something (learning was

I t eluded me for 80+ years

against school policy) never
even dreaming that 68 years
later | would actually make one.

Anyway, at the tender age
of 15 | escaped to begin my
self-education. The trowel was
useful for planting snowdrops.
| never even learnt how a knife
and fork worked but was a
world expert at cleaning off
used bricks. | was blessed with
an enquiring mind and a love
of the new-fangled electricity
and soon started building
crystal sets, one valve radios
eventually leading to the five
valve superheterodyne.

Who could imagine that
adding a second additional
cat's whisker to the germanium
crystal would change the world
for ever, ending the domain
of the valve (my world) and
eventually sending us to the
moon. In those days the mere
thought of today's technology
would have had you certified
and the key thrown away.

This missed development set
sclence back 20 years.

Many years later model
engineering was discovered
and life was never the same
again (search my history page
on Google). Recently | built
three large scale Stirling show
engines (all of which have
graced these hallowed pages)

Some bits were in bits.

and was looking for something
spectacular for them to drive
that didn’t require much
torque. Dynamos and water
pumps have all been done

but — wow - not a Wimshurst
machine. This ticked all the
boxes and must be researched.

| read the 1908 book by R.
Marshall and all the excellent
explanations/animations on
YouTube. | found that each
contradicted the other, leaving
my brain cell desperate for
company. There are pages of
higher maths to prove it so
somebody knows but can't
simply explain at my level of
understanding without waffling
over the difficult bits, like
neutralising rods are supposed
to be +ve at one end and -ve
at the other - they are simply
copper rods, for heaven's sake!

It smacks of Schrodinger’s
cat, quantum entanglement,
the double slit experiment, the
pyramids - they are there to
be counted yet nobody can.
Nobody understands anything
if he can't explain it to an
Ice-cream salesman, he only
thinks he knows.

As an ex-electronics
classroom teacher in the RAF
| can vouch for this truism.
These machines are magical,
the book on the subject
concludes, and | quote: The
action of these machines is
not entirely understood'. | rest
my case. Here lies a new can
of worm-holes, it scares me,
keep away.

The decision is made, |
have to have one. As always,
my famous junk boxes were
consulted (the ones that never
let me down) but they failed
to produce a washer. Then
the penny dropped. These
machines are not model
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engineering fodder, but more
suitable for the ship or aero
modeller. They are all made
of plastic-glue-tinfoil-glass-
wood-cardboard etc. - in fact
anything that can't be either
welded or silver-soldered.

There has to be a simpler
way. eBay was consulted
but only produced expensive
antiques and a few Indian or
Chinese examples. | stumbled
across one from China which
seemed to be the best: it
looked well made, it had the
metal sectors somehow
etched into the Plexiglas discs,
as opposed to sticky tinfoll,
which comes off, and it was
the cheapest, with free p/p,
from China, around £30-ish,
100% +ve feedback. | was
well prepared to risk this loss.
Hobson's choice.

| bit on a piece of leather
and pressed the ‘buy now’
button. To my utter amazement
it eventually turned up three
weeks earlier than expected.
However my smile soon
disappeared. The over big
cardboard box was wet and
well damaged but worst of
all there was absolutely no
packing whatever, all the
screws & bits were loose,
undone and rattled around like
a rattle snake, the base was
broken in two places - it was
simply a box of bits with a
wet Chinese instruction book.
Had it been in UK, no way. |
tipped all the bits out onto the
bench (photo 1) and they were
all there! After | came down
off the ceiling and examined
them they were just what |
wanted. The broken base was
plastic crap (photo 2) but as
the intention was to rebuild it
my way - no problem — all the
parts were there. | was very
happy especially when | was
given an £8 refund with a plea
not to leave negative feedback
- he said his job was at risk so |
happily gave super feedback.

| built it up on an alloy
base plate which electrically
connects the two Leyden jar
outers together, making for a
neater job, then screwed it to
a mahogany base (photo 3). |
replaced the two car fan belts
that came with it with 3mm
round |leather thonging, spliced

www.model-engineer.co.uk
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Front view of the machine.

and Superglued. As the rear
disc rotates anticlockwise
its belt has to be given a
twist - this causes it to rub
against itself causing most
of the total machine friction.
This was sorted out with two
flanged ball races pushing the
belts apart (photo 4). The two
neutralizing bars work most
efficiently set at 60 degrees
to the horizontal - experiment
proved this to be better than
the usual 90 degrees. As these
machines have a reputation
of being touchy | was very
careful to get things right and
to my amazement it worked
first time - five turns produced
a 50mm strong blue spark
with a loud crack - very, very
impressive. With the Leyden
Jjars disconnected many weak
multiple sparks were produced
- not nearly so impressive.

The next step was to drive
it from the big Stirling engine.
This proved difficult but it soon
resolved itself. You simply
accept the many shocks you
get as par for the course - most
are nothing. The formula (in
kilovolts) for the voltage to
jump a 50mm gap is given by
kV = 3 x gap length (in mm)
approximately, i.e. 150,000
volts. Okay, this is only micro
amps for micro seconds, a bit
like an electric fence - one killed
my lovely border collie when
Its wet nose touched a newly
Installed fence in the field at
the bottom of our garden. It's
an instant discharge of a high
voltage capacitor after all -
catch it right and you will spill
the coffee. At a show this is an
Instant attraction, a solicitor's
dream come true, 150,000 volts,
nosey children, no warnings, no

A i

ELECTROSTATICS

Bl

Rear view of the machine, showing the crossed belt,
spark gap and Leyden jars.

fence, no first aid, no insurance,
safety at work, etc. ... | Googled
it to find out that they are
banned in schools .

Coincidently the above
formula i1s used by solicitors
to calculate their claims for
compensation (in £ sterling) - a
similar figure.

It's a bit like a boiler - It
stores energy over time then
lets it out all at once, like
discharging a capacitor. It's
good practice to short out the
spark gap after use as the
jars tend to recover and will
surprise you next day. As with
all electric shocks it's when
they get in the blood stream
and cross the heart it's ‘bye
bye' - especially 240V, it just
never knows when enough is
enough. | started thinking -
these machines are not built
for continuous running as they
will simply wear out, problem
solved. Best locked away like
the one at my old school.

In 1907, 7*" March, pages
232-235, Model Engineer first
published an article on the
Wimshurst machine. It was
invented by James Wimshurst
many years earlier, | repeat
invented , not developed from
something else, so he clearly
knew how it worked. He must
have been in the same league
as Tesla, Faraday, Maxwell etc.,
all in the days of gas lighting.

The speed of rotation
only governs the number of
sparks, not the voltage, which
is proportional to the space
between the sectors; the fewer
of them the greater the charge
so a larger disc also has the
same effect. This proves
that the charge lives in the
dielectric; if the sectors could

be removed they would have
zero charge, only returning

to normal when replaced. My
machine has a total of 48
sectors. The more segments
the easier it excites but the
less the charge. | think of it

as 48 Schrodinger catsin a
row, 24 facing forwards and
24 facing backwards, all being
stroked individually, then the
charge transferred to its own
Leyden jar and being allowed
to build up. That's where the
neutralising rods come into
their own, as they ensure that
only like charges fill their own
jars. As one disc is a mirror
image of the other the rods are
able to sort it.

When it's broken down into
electron movement | find it
too much for my brain cell to
cope. | recommend studying
Google animations and if you
cannot explain it simply, then
you don't know. As an ex RAF
electronics classroom teacher,
| assure you that this is true.
They are correctly called
influence machines as each
sector influences its opposite
sector, forcing it to be attracted
to it - in fact the discs wobble
because of this force.

There are lots of well
documented experiments on
YouTube to be fascinated by.
They are cheap to make and
lots of fun. Just in case you
understand it, here's a snippet
that says you don't - if a plain
glass disc is installed between
the two discs then it turns it
from a DC machine to an AC
one.

As an influence machine it's
influenced me for many hours
- now after all this do you really
want one?

ME
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Making and
Using Wax Chucks

he following
photographs show
some of the different

wax chucks made and
some of the jobs they were

Tony Bird
demonstrates

an unusual
but effective  # used for. Photographs 12
to 15 demonstrate the wax
method ft_'r chuck'’s capacity for multiple
work holding. machining.
There are many machining
jobs that wax chucks can do
Continued from p.569 well but many that it cannot
M.E. 4623, 11 October 2019 do as well as conventional

chucks and of course some
that it cannot do at all. There
are also various glues that the
author has heard of that will do
similar jobs maybe as well and
possibly better. The author has
never tried them as he 1s used Thinning 6 brass port blocks.

Centring one of the cylinder blanks using a wax chuck that can be

: . b 3. ~ : ] heated on its back. The centring is being done while the chuck is
Machining 16 small brass rectangular oscillating cylinder blanks. rotating using a cocktail stick while the shellac is still mastic.
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WORKSHOP

to using shellac, which has the
advantage that work can easily
be moved while on the chuck
and if the work is removed it
doesn't have to be cleaned to
be put back on again. As long
as the work is turned cool with
a sharp tool it rarely if ever
comes off the chuck and, if it
does, it mostly isn't damaged.
It 1Is important that the correct
shellac is used.

®To be continued.  Turning a relief on the centred oscillating cylinder. A fly crank mounted on an off-set pin on a
wax chuck to drill its crank pin hole.

Correcting
badly
machined
commercially
made Mamod
type port
blocks.

Making a port block for an oscillating engine. A piece of brass square section rod has
been drilled though to the diameter of the cylinder, which will be soldered to it. Its
fulcrum point has been drilled and used as a centre for mounting on a wax chuck. The
ports have also been drilled and the relief is being turned on its port face. This done,
the rod will be turned over and similar machining will be done on its opposite side.

The above port block has been sawn

down its centre and both parts mounted

on a wax chuck to be machined to the

same size. Using a centrally mounted pin; a crank being machined.
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Strength requirements
It is very difficult to state with

Stephen certainty what loads might
Wessel be expected of a miniature
considers rallway sleeper. In normal use
the best way A the weight of a passing train is
to achieve spread over many of them and
acts vertically downwards to
a stable and durable be resisted by the underlying
track bed for his garden ballast. Providing each sleeper
rallway. is uniformly supported there

should be practically no
flexural or bending moment
iInvolved. However, If a sleeper
becomes partly unsupported,
perhaps due to washout or
burrowing animals, it might
have to behave as a beam in
which case its flexural strength
becomes important (see fig 4
In part 3).

On curves a train exerts a
lateral force on the outer rail
tending to tip it; this induces
a bending moment on each
sleeper. These forces are
resisted by the fixing screws
which, in softwood or plastic
will, over time, work loose.

Probably the biggest load a
sleeper might have to resist
would be impact due to a
derailed vehicle. Again, there
Is much uncertainty about the
loading vector. If such events
are as rare as they should be
on a well maintained railway
a few broken sleepers might
be easily tolerated. | can say
with the benefit of experience

Continued from p.597
M.E. 4623, 171 October 2019

Washed sharp sand. The larger particles are about 3 - 4mm.

that if the half-rotten softwood
objects supporting much of my
own rail can resist these loads
(and we have narrow gauge
type engines of great weight
carrying heavy passenger
trains) then GFRC would do a
much better job all round.

In the full size world
vibration of rail and sleeper
caused by frequent passing
trains is the main issue. It can,
if not properly allowed for in
design, cause both steel and
concrete to crack and limits
the life of both. My hunch is
that because our tracks do
not get such intensive use,
vibration is of little importance.
This might be another way of
saying | have little clue as to
how to deal with it in design!
In practice the loads on any
reasonably well supported
sleeper will be very slight in
normal use. Trying to calculate
them from a mass of very
uncertain data would, | feel,
lead nowhere. Much better
put some to use and see what
happens.

Recipes and ingredients
Now please put aside the
whole notion of general
construction concrete. GFRC
Is a different material. The
most important factor in
obtaining high strength is
the water/cement ratio. This

4

Filling 1s complete. Note very little bleed water at surface.

This shows the water/cement ratio to be about right.

660

Five Inch Gauge Garden Railway
Design and Construction ..

should be kept between 0.3
and 0.35. If you try to make
ordinary concrete with so little
water you would not be able

to mould it without hydraulic
assistance. (This is how
concrete blocks are made.)
Two major alterations are
required to allow proper mixing
and easy placement, namely

a much higher proportion of
cement to aggregate such

as 1: 1.3 and the use of a
superplasticiser. There are
various other additives that
can be used as well. At the end
of this series | will detail all
these ingredients with a list of
suppliers.

The aggregate normally
used for this type of concrete
Is well-graded silica sand. | do
use this but have also been
getting good results with a
local ‘all in' carboniferous
limestone graded from 3mm
to dust (photo 16). The local
quarry has a pile of it about
the size of Mount Everest and
you can fill up your trailer for a
few quid. Whatever aggregate
Is chosen should, | believe, be
of this sort of size, the usual
10 or 20mm types being quite
unsuitable. If it is damp an
accurate estimation of water
content should be made and
allowed for to maintain the
correct w/c ratio.

To get GFRC to flow easily
into the moulds and compact
properly it has to be sufficiently
fluid. We are up against a
natural scaling problem here: a
larger mould could be filled with
a stiffer mix, probably forced in
under hydraulic rams. The way
to increase fluidity however is
NOT just to add more water
but to add it with more cement,
so maintaining the correct
w/c ratio (photo 17). This
has the effect of increasing
the cement/aggregate ratio.
Strength will therefore be
maintained or increased while
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both mixability and fluidity

are improved. Adding more
superplasticiser also helps.
The type of aggregate also
influences the fluidity — too
much dust means a stiffer mix.
Remember that aggregate of
any type is always damp or
actually wet; it can contain

a lot of water which must be
measured and subtracted
from the theoretical amount
required by the cement in order
to work out how much to add.

| shall have more to say about
aggregates later on.

Testing

The standard test for
measuring deflection under
load and flexural strength is a
very simple set-up that can be
done in the workshop without
recourse to a local university
lab. There is much published
data on what to expect from
various mixes. Photographs
18 and 19 show my own rig.
Downward force at the centre
of the sleeper is applied by a
nut, amplified by a 10:1 lever
and measured with a spring
balance. A DTl records the
deflection. The sleeper is
supported near its ends at a
9 inch spacing. A maximum
deflection of 0.015 inch under
110kg was recorded just
before failure.

One of my early smaller
sleepers was tested after
the standard curing period
of 28 days. Note that the
fibre content was half the
recommended minimum of 3%.
Concrete Is usually tested in
compression as this iIs the type
of load to which it is normally
subjected. However, | have no
worries on that front and see
no reason for a specific test.
At the time of writing | have
singlehandedly made nearly
800 sleepers (of both patterns)
and most of them have now
experienced both frost and
hot weather. Apart from trains,
they have been subjected
to considerable foot and
wheelbarrow traffic. None have
suffered in any way. Despite
the absence of hold-down
screws into the concrete base,
the panels have remained
quite stable and shown no sign
of buckling in the heat. Those
laid directly in ballast have
a very solid feel, showing no
tendency to move about.

®To be continued.

NEXT ISSUE
We'll look at the design
of sleeper moulds.

LAYING TRACK

Ll

¥ ,
...
Test rig for flexural strength. Load is applied by a screw attached to the top of the

bhalance (out of shot). It is magnified x 10 by the steel bar. This sleeper broke at 110kg
when supported by two rollers placed right at the ends, 9 inches apart.

Mike Cox makes a useful Ring Light.

John Hinckley makes a Travelling Steady.

Pete Barker explains the Myford Wide
Guide conversion.

On Sale 1st November



The Barclay Well

Tanks of the Great War

- s This constructional series
- addresses Andrew Barclay
0-4-0 and 0-6-0 narrow
Holland . .
decenbes gauge locomotives supplied
4 for use in the First World
A War. Built without the use of
constructs

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

25 were supplied and

none have survived into
preservation.

two appealing, century
old locomotives.

Continued from p.494
M.E. 4622, 27 September 2019

Painting and lining

Here, the world is your oyster
(whatever that means - but

it isn't so often Shakespeare
gets quoted in the M.E.!). As
you will have gathered by now,
my engine has reincarnated

In several colours and the
only thing that links them all
together is that all the liveries

.-I e ;1 - |
E'E-"P},.-.r"'l :

Douglas masquerades as Awserwce Constructional Corps No. 1 (Talyllyn archive).

are black, but with coloured

panels separated from the

black background with yellow

lining. Perhaps this is a bit

of a simplistic view but if

you look closely that's how

it is. The basic Talyllyn livery

uses yellow lining to create

a coloured panel (primarily

an olive green) with the black

surround mentioned above.
According to researchers on

the Talyllyn, the 0-4-0 engines

were originally supplied lined

out over Barclay standard green

(photo 245) and even the edge

of the rear slide bar support

was lined. This this can be

seen in the original black and

white photograph of the engine

PART 54

—
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at Barclay's (photo 246). It's
amazing the lengths to which
these companies went, even
though there was a war on.

There were some Douglas
fans | knew on the T.R. who
reckoned that the two engines
at Fawley were painted in a
blue/grey RAF livery with RAF
roundels! As far as | know no
early colour photographs exist,
but black and white photos
taken at Fawley (ref 5) show no
sign of roundels. However, the
recent RAF centenary in 2018
saw Douglas looking good for
her (?) age, painted blue for
the celebrations and complete
with those elusive red, white
and blue roundels (photo 247).
Note, however, that the original
engine would not have had
Talyllyn twin buffers, heavy-
duty motion work, running irons
and an air pump.

| have to record here that
Douglas ran for some time in
the eighties or nineties, | can't
remember which, with the
(normally red) regulator handle
painted blue. It was all a bit
surreptitious and anonymous

Liming on the original engine.
(Author’s collection.)
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- Douglas dressed up for the RAF
centenary. (Talyllyn archive.)
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at the time, but members of the
unofficial Douglas fan club were
suspected of railway heresy!

Painting
Unfortunately, when it comes
to painting brass items such
as side tanks and cab work,
paint and brass don't make
good bedfellows. I've tried all
sorts of ideas in the past —
etching primer, epoxy primer
etc. — but in the end the paint
easily chips and occasionally
peels off. All | do now is give
each job a couple of coats of
oil-based gloss paint, leave it
at that, try not to do too much
damage during operation and
hope for the best — | don't
even bother with undercoat.
One technique | have not tried
is to etch the brass using a
hydrochloric acid/peroxide
mix, as mentioned earlier Iin
the series, when addressing
the etching of nameplates.
This, at least, should provide a
textured surface, which is more
likely to encourage a bond and
retain the paint. For mild steel
parts | don't think one can beat
an epoxy primer — | noticed
during the recent rebuild that
epoxy painted surfaces on
steel components were still
tenaciously retained after
decades of service. And, in fact,
the primer was so well bonded
that it did not respond well to
removal using paint stripper.
One important point is that
any surfaces to be painted
should be grease-free and,
therefore, cleaned before any
paint is applied. | wash each
item with hot washing up
water, followed by a wipe over
with acetone, or cellulose paint
thinners.

The Talyllyn garter crest.

www.model-engineer.co.uk

Lining

Lining is a different issue,
which requires a level of skill
not difficult to acquire through
practice. In the past | have
always used a draughtsman's
pen (the sort found in any
old-fashioned set of drawing
iInstruments) loaded with oil-
based paint, which has been
diluted slightly with turps
(approximately 10%). Before
starting on the job, it makes
sense to practise by carrying

out some trials on a test piece.

Thin the paint until a good
flow is obtained but ensuring
It is not too thin so it does not
run outside of the desired line.
Getting it right will result in a
line that is significantly raised
above the base paint layer.
Before starting the central
panel should be painted with
a couple of coats and allowed
to dry.

The main technique to
master is that of guiding
the pen along an edge using
the middle finger, whilst the
forefinger and thumb are
employed holding the pen.
The two blades on the pen
should be set by trial and error
to 0.020 to 0.035 inch apart
using a feeler gauge and this
should produce a line about
'52 iInch wide. Dip the pen in
the thinned paint to a depth
of about % inch (too deep
and the pen will ‘blob’ on the
job), wipe the outside of the
blades and start drawing the
pen along the edge of the
job at constant speed and
without hesitation. This speed
will need to be determined in
practise, as it will depend on
several factors, not least of
which is the thickness of the

Starting to paint the Talyllyn garter crests.

paint. At the start of drawing
a line it 1s important to ensure
that the pen is in good contact
with the base paint so that the
lining paint can flow properly.
This may need the extreme tip
of the pen to be dipped in paint
before starting. Any slight
imperfections can be touched
in later. The semi-circles on
each corner are drawn in
by hand. Once the lining is
in place and dry, the black
surrounds can be painted.
Having always carried out
lining using this technique, |
thought it was about time |
tried the proper method; that is,
the use of coach lining brushes
as used for lining motorcycle
tanks etc. It proved very
difficult to find lining brushes
that were small enough but
eventually | located some in
the good old US of A. These
were ‘Drag’n Fly' by Ted Turner.
The snag was that by the time
they came the job was finished.
The sizes ranged from 000 to
5 but only the smallest brush,
000, was suitable. | gave it a
fair trial but gave up in the end
and, in future, will stick to the
draughtsman’s pen — | could
have saved myself a few bob
there if I'd known. It's quite
sad really because my great
grandfather was a coachbuilder
in South Molton, Devon and |
bet he could have done it!

Garter crest

Now herein lies a tale, but
don't panic because | don't
propose to go into much detail!
The use of garter crests on
railway stock goes back to the
beginnings of the railways in
England, but the use of crests
etc. has a much longer history.

A completed crest.

BARCLAY LOCOMOTIVE

The use of the coat of arms, or
shield, evolved during medieval
times, when heraldry became
commonplace to identify
warriors in battle. However, the
subject is very complicated
and need not concern us too
much here.

Basically, the railway crest
consists of a shield surrounded
by a garter or belt. The garter
was useful in that it provided
somewhere to include the
name of the railway. The shield
often consisted of the personal
arms of the company directors
or funders but could also be
related to the locality served.

The Talyllyn garter crest
on locomotive No.6 1s shown
in photo 248. Note that this
photo was taken at an oblique
angle. The garter identifies
The Talyllyn Railway Company,
whilst the crest is the heraldic
badge of the Prince of Wales,
which consists of three white
ostrich feathers emerging from
a gold coronet. A ribbon below
the coronet bears the motto,
Ich dien — 'l serve’. The crest is
often used to symbolise Wales,
particularly in Welsh regiments
of the British Army. The end
result is a perfect logo for
the railway, dare | say ‘iconic,
which can be applied to both
locomotives and rolling stock.

Photographs 249 and 250
show the hand painting work
In progress and the completed
work respectively. In photo
249 the outer annulus has
been laid out using a pair
of compasses fitted with a
draughtsman’s pen, dipped in
the required oil-based paint
— note the small patch of
brass showing at the centre
where a small centre punch
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was used to provide a location
for the compass point. Three
concentric circles were then
drawn, from the outside black,
gold and again gold. The
annulus between the gold lines
is then filled in by hand with
blue paint, using an artist’'s
sable brush, size 0000. This
provides a fairly accurate
template on which to carry
out the rest of the hand-
brushed paintwork, working
from photo 248.

Hand painting of the
transfer in this fashion is in
keeping with the principle
of ‘fabrication without
castings’. Add to this making
the injectors (ref 37) and the
pressure gauge (refs 44 and
45) and just about everything
on the locomotive is ‘scratch
built’ in-house. So, when it all
goes wrong there's no-one
to blame - but also there's no
part that can't be repaired or
replaced!

Note that the full size T.R.
transfers are slightly incorrect
in that the bottom of the
garter is not well defined. Mine
are painted with the correct
arrangement of the garter —
showing the buckle and strap.
This presents a dilemma for
the purist; paint the ‘correct’
buckle detail or reproduce the
T.R. transfer.
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Front and rear lamps

First a caveat; the dimensions
of these lamps were measured
by me on the Talyllyn many
years ago so they may not
represent those that are
currently in use. The scale
lamps shown In photo 241
are made from 42 inch thick
brass sheet, riveted together
with %e inch copper rivets (fig
174). Some silver soldering is
required on the front door etc.
to fit the hinges.

If a small lens is not available
for the front window, a piece of
46 Inch thick glass will suffice.
Fix this in with a circle of spring
wire, which is a tight fit inside
the front extension against
Its small flange. The lamp is
comprised of quite a few parts,
fourteen in all: main body; base;
top; doo; hinge pin; closing pin;
chimney; reflector; paraffin

Lamps and other accessories.

container: wick holder: lens:
handle/mounting brackets; rear
mounting bracket and handle.

| have not drawn these as
individual components so fig
174 is a general arrangement
with only a few dimensions.
Those parts that are not
dimensioned are not critical,
but note that the brackets must
fit on the mountings on the
locomotive etc.

It's handy to have two of
these lamps; a white one for
the front of the locomotive and
a red one to ‘bring up the rear’
— the red lamp 1s mounted on
the back of the tender when
running light engine or, with
a train, on the back of the
guard's van.

Surprisingly, these lamps
do actually work. The tank,
not shown on the drawing
but made from a % inch slice

REFERENCES

of 1 inch diameter copper
tube, holds a teaspoon or
so of paraffin and a wick
can be made from a piece of
soft string. But there i1s one
big snag - after a couple of
minutes the lamp gets so hot
that its paint starts smoking.
It's a good thing it's not an
essential piece of kit or it
would need water cooling!
Consequently, unless you want
to see one lit, there is no need
to make the internals; the
paraffin tank, the wick holder
and the silvered reflector that
sits behind it all.

The photo of the lamps
(photo 251) also shows a
few scale accessories that
decorate the cab; the fireman'’s
shovel, a brush and a couple
of oil cans. There’s just about
room for them among the
pipework. The shovel slots in
for storage at the fireman's
side, between the boliler
lagging and the coal bunker
— just like it does on its big
cousin! The dustpan brush
may seem a bit incongruous,
but it's an essential component
of the fireman’s ‘working tools'
and helps keep the footplate
clear of coal dust.

That sums up the
construction of Douglas
but before addressing the
relatively minor changes that
need to be made to produce
the original engine, Airservice
Constructional Corps No.1, |
will deal with the fitting of
injectors to all three designs;
Douglas, ACC No.T and the WD
0-6-0. Watch this space! And if
| come up with any items that
| have forgotten | will attend to
those later in the series.

®To be continued.

(References from previous parts

are listed again for convenience.)

5. Frederic W. Cooper, The Calshot and Fawley Narrow
Gauge Railways’, Plateway Press, 1989.

37. Terence Holland, A Practical Approach to Injector
Making’, Model Engineers 4334,4336,4338, September,
October and November 2008.

44, John Walters: ‘Miniature Pressure Gauges, Model
Engineer 4099, July 1999.

45. Henry Wood: ‘Miniature Pressure Gauge’, Model
Engineer 4552, January 2017.
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PART 16

Sieg SX2 Plus Miller CNC Conversion

Graham
Sadler
discusses
workholding
ina CNC
machine.

Continued from p.500
M.E. 4622, 27 September 2019

Fly cutting the sub base.

Making the sub table
One of the biggest problems
with CNC is work holding.
The system | used is a
combination of ideas from
other authors, both in ME and
MEW. | will not go into great
detail with the construction
as the components are all
relatively simple.

The first stage 1s the sub
table (fig 28). This is basically
to Mick Knight's design. At

first, | did wonder why he used
separate feet on the ends of
the plate but he is quite right
about the need for them. With
the feet, there is clearance
under most of the plate
meaning that swarf lodged in
the array of tapped holes is
easier to remove as it can be
pushed downwards. | have a
5mm drill mounted on a handle
to make it easy to clear them.
It's annoying whenever the end
rows are needed as clearing
out of the blind holes is far
more difficult.

My plate is a little too short
but it's made from my last
large piece of 20mm plate so |
used what | had in stock. The
drawings show the correct
length.

The first task is to make the
feet. Check the mating face is
true and, if necessary, fly cut
flat. | added three slots but
only the outer two are really
needed. Attach the feet with
countersunk cap screws fitted
from the bottom into the sub
table. These are fitted into
shallow recesses to ensure

a clean mating of the faces,
ensuring no wobble. On the
conventional mill, the table is
clamped direct onto the miller,
feet up, which are then fly cut
flat and true.

Invert and clamp down by the
feet at the ends. Machine all
round the sub table edges, to
make It all referenced to itself,
moving one clamp at a time
so the ends can be finished.
The dimension of the table is
such that both edges will be
perfectly aligned with the long
edges of the main table. To
position after removal, which
doesn't happen often, a parallel
Is held on the back edge while
gently pulling the sub table
forward before tightening the
mounting bolts. Fly cut the top
flat. | used a cutter in the boring
head for this (photo 69). This
ensures that all faces are true
and parallel.

Mount the table on the
CNC, pushing it hard against
a fixed stop so that it can be
repositioned whenever it has
to be removed. In addition, the
back edge should be aligned

Fence
15 x 25mm

Ori

Chamfer all edges 0.75mm

One of 335 long, and 110 long
6.5 [ bore dia. 11 x 10 deep

1/4" wide slots
Spacing 45mm to
matfch table

Matrix of M6 holes, 25mm spacing
start 20 in from left 125 from back

\//\Fix to table with M6 cap

screws from underneath

335 x 140 x 20mm

Note cut out for
laccurate

‘and secure
'positioning

140 x 65 x 1Z2mm

Sub table

MuTeruu

Luminium

www.model-engineer.co.uk
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with the machine table just
to check it for truth. | have
wondered about fitting a
couple of tabs to the back
edge to make this task easier.
Re-mounting as stated above
is easy. | tested the top of the
sub table for truth and found
that one corner was a paltry
1.5 thou high, so small it could
be ignored. You should check
the long edges are also true.

Use an edge finder to set
the datum at the back left-
hand corner using the offset
page in Mach3 to cater for
the diameter of the edge
finder. The array of holes is at
25mm centres and positioned
12.5mm in from the back long
edge and 20mm from the left.
The holes were all drilled with
a simple CNC program, the
bones of which are:

Move Y and X 12.5mm

Peck drill to a depth of 17 mm
Move 25mm; repeat in a loop
Returnto X 0

Move Y 25mm

Repeat the drilling loop

In reality, the Mach 3 wizard
for hole array was selected and
the holes were centre drilled.

Go back to the wizard to
change the tool and switch
to the 5mm tapping drill. Tap
all the holes (tedious). Use
the wizard again to produce a
small countersink at the top of
the holes.

Using the sub table
Photograph 70 shows the sub
plate in action, where the back
fence is being drilled. Don't

let anybody ever say there's

Drilling the back fence with its counter bore. It has been set true

Press fit M6 x |5 cap screw

Knurling will lock it

el 26
!
| N ES
iy g
-
16 - - 188 [ —
! !
t A
8.2 0 -

0.2omm chamfer all round

m Low profile cam clamp

Material: Steel

no need for containment! It is
clamped down and clocked
true. Ensure the left end is
aligned with the sub table base.
A smaller half length fence

has also proved useful. They
make setting long material very
simple, as all that is needed is
to use a parallel between the
fence and the work.

Most work is mounted on
further spacers or a base of
aluminium or plywood. Mick
Knight, | think, tends to cut into
the sub table itself. His also

with a DTl and checked that it is true to the back edge of the sub
plate and aligned at the left end. Note all the swarf!
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has a groove cut across it to fit
the vice. | wanted to keep the
top true and flat. Although it
seems there is a lot of height
from main table to work top,
the setup is quite rigid and, in
any case, with CNC machining,
cuts tend to be smaller and
generate less force than on the
conventional mill.

Making the fences

Stage 2 is to make the fences.
The long back fence is now
clamped down on packing

and clocked true. As in photo
70, use the linear hole wizard
to space the holes, then
counterbore them with either
a slot drill or a dedicated tool.
The 6.5mm holes have proven
to give enough clearance. This
fence is now mounted semi-
permanently onto the sub table,
aligned in the same way as the
sub table to the bed. | only use
three screws to hold it down
but often use longer bolts
through into the base-plate.

The vice base
Stage 3 i1s the vice base. | spent
a lot of time selecting a vice.

| wanted one which is ground
all over, as it gives a lot of
versatility and enables it to be
used on its edge. The pin type
for me was best and | chose
the mine from ArcEuroTrade, as
it has a captured pin working

in a type of rack meaning that,
to adjust the size, it's loosen,
tilt the moving jaw, slide to new
position and tighten, unlike a
true pin. Some designs in which
the locking screw and the pin
have to be removed and then
fiddled back together in the
new position yield too much
faff! The vice is held down with
a block working in a groove

in the vice body. This type of
vice is excellent as the angled
tightening screw grips with a
down force thus removing any
possibility of jaw lift.

The base plate

The base plate is aluminium
150 x 140 x 12mm. Itis
machined on all edges to get it
square and then a groove is cut
into it for the vice to be a push
fit into it. Mounting holes are
drilled to match the hole array
so that, in use, the back edge is
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pushed hard against the back
fence and aligned with the

left end of the sub table. The
dimensions will also allow the
vice to be mounted along the
X axis rather than across it in
the more conventional position
(photos 71 and 72). It also
makes mounting this small
neat vice on the conventional
mil easy as the plate is pushed
against table ‘T" slot blocks.

Lock blocks

With the vice mounted we can
produce the eccentric lock
blocks. These are brilliant at
providing a secure low-level
clamping, especially when
linked with the back fence (fig
29 and photo 73). The blocks
are firstly skimmed on two
sawn edges to ensure square
flat faces. Mark one end as the
datum. These are then gripped
In turn in the vice on parallels
with the datum at the left of
the vice edge. Drill each and
then switch to an end mill to
mill out the circular pocket.

The cams are made
eccentric by skimming the
outside to diameter to size,
then setting up the offset in
the four jaw chuck for drilling,
boring the pocket and parting
off. Finish with a chamfer on
the end.

The pocket is sized so that
when the cap screw is pressed

NEXT ISSUE

Machining the seating for the pin vice.

In, the straight knurling bites

Into the eccentric pocket and

will lock it in place, so check

your own supply. They do not

move in use. The position of
the hole in the block means
that there are four different
sizes which can be used,
although | have found that
most clamping will need thin

spacers, as seen in the smoke

box drilling example.

There Is one important
thing to note, when working
on duplicated components.
If you have to have a break
In machining, over several
days, it's important to set
the machine up for the next
session before you finish.
Return the machine to X 0,
Y 0 and turn off. In the next
session, turn on the machine
but don't move the slides or
REF all! Zero the DRO in the

The vice mounted on its own sub plate aligned
with the edge of the main sub plate.

The eccentric low-profile cam blocks and the mounting

pillar used for the radius rods.

current location then all is
okay to continue.

NEXT TIME
We shall look at
some worked examples.

® 1o be continued.

® Wrexham

John Arrowsmith chooses a suitably sunny day to visit
the Wrexham club on its attractively landscaped site.

® Walschaerts for Sweet Pea

Frank Birchall fits Walschaert’s valve gear to his

Sweet Pea locomotive.

® Usk Show Steam Corner

Graham Gardner explores the ‘'steam corner’, originally
started by John Haining at the long established Usk show.

® BR2 Aero Engine

Mick Knights finds the right propeller to add the finishing

touch to his BR2 aero engine.
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Geoff
Theashy
reports
on the
latest
news from the Clubs.
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he leader of a local
social media group
spotted a carved head

on a city centre church and
published his photo of it. |
. Immediately identified it
. as being an image of ME
This | had to see and on
finding 1t, took my own
photo, with ‘hil(hair)
ious’ results (photo
1). As you will see, like
Esau, | am an hairy man
(Gen 27:11). If readers are
in Steel City, go to the West
Door of St. Marie’s Roman
Catholic Cathedral and there
| am, on the right, holding up
the West Front. | understand
that it is representing St. Paul.
In respect of this likeness,
| wonder what the statues
and carvings talk about when
everyone has gone home, the
priest 1s writing a homily in his
study and there is another long
night ahead of them. What
do they discuss, when it's All
Quiet on the West Front...?

A piece of Chinese
electronics contained the
following warning on its
paperwork: ‘Do not exceed xx
volts, or there will be alarm’.
Here at Theasby Industries,
there is quite often alarm in
such circumstances; ‘Why did
that happen/not happen...?’
Not only alarm, but also
despondency, allied with
wailing and gnashing of teeth.

In this issue, Heavy Harry, O
Calamity!, ‘Yorkshire' fittings?
Rare woods, a Topkapi
museum, letters, a wind up,
generosity, a modest writer, a
trip to the USA, A beginner's
second place and a ‘coup de
grass’.

;i - i - :‘ ‘:?..‘,
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‘Stoneface’ Theasby, for one night only!

Port Bay Express, September,
from Portarlington Bayside
Miniature Railway, in which
Ron Griffiths writes about
Heavy Harry, H220, one of
three 4-8-4 steam locomotives
built to haul the Overland
Express to Adelaide. ‘He' could
haul 550 tons up Islington
Bank (10 miles at 1 in 48) at 20
mph. Although a three-cylinder,
'he’ had Henschel conjugated
gear, as the Gresley design
was heavy on maintenance. In
service from 1941 to 1956, ‘he’
Is now in the museum at North
Williamstown, Melbourne,
whilst the other two class
members were never finished.
The raillway passenger monthly
totals continue to improve, the
current year so far exceeds
10,000 for the first time.

W. www.miniature
railway.com.au

Bournemouth & District
Society of Model Engineers’
B&DSME News, August, relates
that the Society raised £250
on their Annual Charity Day,
for ‘Hope for Isabel. Dick
Mantle has been a member
for 60 years and shares his
reminiscences, which extended
to building a Butch and three
other 5 inch gauge steam
locomotives, two electric and
a steam lorry. Dick has been
elected President for the
current year. In the light of this
he is listed under his Sunday
name, Mr R. Mantle, on the
website. Robert Hammond's
Open Day raised £330 for
church funds.

W. www_littledown
rallway.co.uk

Model & Experimental
Engineers, Auckland August
Newsletter says that Allan
Roberts has completed his
one-third scale Le Rhone
rotary engine. It has electronic
ignition, home-made spark
plugs and the inlet manifolds
appear to be made from
‘Yorkshire' fittings, but are
actually made by Allan
using electro-deposition. ‘Oh
Calamity!’, said Murray Lane,
as his 5 inch gauge Heisler
fell 600mm off its stand on
to the floor. He was trying
to lift it onto blocks in order
to inspect the motion and
running gear. Fortunately, the

only damage was to a small
corner of tender paintwork.
Graeme Quayle made a firing
shovel, a water tank dipstick
and a scraper bar for his 2
inch scale Fowler Showman's
engine. He also made a
substantial display stand

for it, in reclaimed Kauri and
Rimu woods. Both are large,
indigenous and coniferous.
They are scarce and protected
nowadays.

UK Mens' Sheds Association
sent their magazine, Shoulder
to Shoulder, where everyone is
concentrating on ShedFest in
Worcester, on 3rd September,
at which the winner of Shed of
the Year will be announced.

W. www.menssheds.org.uk

Stamford Model Engineering
Society's August Newsletter,
tells us that Editor Joe Dobson
says that there are etched
brass fittings for the internals
of a 1:72 scale Halifax bomber,
to enhance the realism. A
photograph of the model
shows the flight engineer's
station behind the pilot and
the navigator's and wireless
operator’s position in the nose.

Branch Lines, Summer, from
West Riding Small Locomotive
Society, announces the
award of a Silver Medal
to Richard Byram at the
Doncaster exhibition, for his
7% inch gauge GWR Dukedog
locomotive. The Society are to
build a Garden Railway at their
site, with 32 and 45 mm gauge
tracks, so will be able to run
anything LGB, O Gauge and
Gauge 1 and 16mm, 10mm
and %: scale. The 45mm
station will be modelled on
Wakefield Westgate, as it
was between 1890 and 1960.
Graham Beal describes his
O Gauge layout ‘Kirby
Stephen’, on the famed
Settle and Carlisle line. New
Treasurer, Stephen Seale,
analyses the Society’s
finances, where they originate
and what they are spent on.
The Committee has decided to
sell the club’s 2% inch gauge
locomotive which appears to
be of a Tasmanian Railways,
Beyer-Garratt, K1 for which
sealed bids are invited.

W. www.westridingsmall
locomotivessociety.20m.com
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Your scribe was recently
confused in that he
misidentified a reader as a
frequent correspondent to
his newspaper. The response
was that he wished he were,
as he understood that this
was a prequalification for a
knighthood. ‘Aha!" quoth I,
‘that explains the otherwise
unaccountable non-
appearance of a K to my CDM.
No letters in the paper!

To me, this is one of the
best looking post war cars, a
1949 Triumph Roadster at the
Classic Cars event in Sheffield
(photo 2) and a Sheffield
Simplex (photo 3).

The Newsletter, September,
from York Model Engineers
starts with Model of the
Month, by Editor, Roger
Backhouse. This features
Mike Waters and some of
his clocks. Beginning with a
lathe incapable of facing a
flat end of bar, he progressed
to a Myford and a Boxford
and won a First Prize at the
Harrogate exhibition. When
not making clocks, Mike is
part of a group which winds
York's public clocks. (A wind-
up merchant! - Geoff.) ‘Not
the Model of the Month' is
Roger’s kit-built model of a
Clyde Puffer, his first kit for
many years. There's no such
thing as a bad model’, says
Roger, ‘'Only, some are better
than others’. This feature is
for the ‘others’. President of
Leeds Model Engineers, Arthur
Bellamy, generously bought a
Bridgeport mill on the closure
of their track at Eggborough
and donated it to YME, even
paying for its transport. YME
Arts critic (Surely, a first for
model engineering?), Phil E.
Stein, recommends seeing
two films to be shown in
York, soon: Buster Keaton's
The General and Steamboat
Bill Jr. A book on Jim Crebbin
and his locomotives has
been published. In view of
the author's claimed false
modesty, | shall refrain from
bringing him unrequited fame
by naming him. Oh ... and a
Jjoke about a very long railway,
or something....

W. www.yorkmodel
engineers.co.uk

www.model-engineer.co.uk

Steam Whistle, August, from
Sheffield & District Society
of Model Engineers reports
a good attendance for their
Children’s Hospital charity
day. To date, the Society has
raised over £19,000. Pete Nash
decided in May to try to visit
Big Boy in Wyoming, hoping
that its scheduled return to
the tracks would be on time.
The odd date was missed, but
they had the thrill of being in
Echo Canyon as the train came
through. They also visited
a hump shunting yard in
Nebraska, with two humps (no
Jjokes about ‘Bactrain’ camels

or sugar, please!) and which
Is two miles long. (Sheffield's
Tinsley yard was also two
miles long- Geoff)
W. www.sheffieldmodel
engineers.com

Worthing & District Society
of Model Engineers, Newsletter,
autumn, reports that Hon.
Treasurer, Dave Baldwin, has
resigned and is returning to his
native Yorkshire, passing on
the missionary work to others.
He will return intermittently,
bearing supplies of Keighley's
hand-crafted pork pies to
maintain morale. Lionel
Flippance, current IMLEC

Triumph Roadster in Sheffield
(above) and a Sheffield Simplex
at the same event (left).

CLUB NEWS

champion, stood aside at this
year's event in favour of his
daughter, Joanne. Despite
relatively little training and
practice, Joanne came second
out of 28, a very creditable
effort indeed. Neil Furze
writes on his day at Bracknell
for LittleLEC, with his Rob
Roy. John Stoton related his
encounter with Chinese penny
pinching. (Power tool, not
food.) An important part of
his woodworking equipment
appears to have been made
of what was euphemistically-
named Monkey Metal. Relating
his time in the RAF and after,
he mentions that the American
parent company of his then
employer complained that a
piece of machinery did not
work. Answer - ‘you asked for
the drawings, not if it worked...
Out shopping with an Eastern
European refugee, he bought
some Osram light bulbs.
His colleague was wary of
them, but why? Finally, Mike
Wheelwright discusses the
‘Hornbys’, SR CC3 electric
locomotives.
W. www.worthingmodel
engineers.co.uk
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This Savage traction
engine was in steam outside
Bradford Industrial Museum's

ModelMania event where BMES

were contributing by running
the portable railway. Savage
of Kings Lynn are better
known to many as the maker
of steam centre engines for
large fairground rides, such as
Gallopers (photo 4).

Tim Coles sent The Cam,
August, from Cambridge and
District Model Engineering
Society which says that Helen
Hale's (joint editor with Tim)
Class 20 locomotive 60 amp
controller has been replaced
with a 200 amp version.
Although powered only by
two, 1 HP motors, the thermal
cut-out kept activating. (2 HP
s 1.5 kW, at 24 volts they will
draw 60 amps at full power,
so the small one was only
marginally capable — Geoff.) A
great photograph of a possibly
unique situation appears on
page 5, where newlyweds Mr.
& Mrs. Garratt are hauled by a
Garratt locomotive, driven by a
Mr. Garratt who built it (photo
5)! Jo DiVanna says that
right by the Topkapi palace in
Istanbul, in the Sirkeci station,
Is a small rallway museum
devoted mainly to the Orient
Express and he thoroughly
recommends it.

W. www.cambridgemes.co.uk
Ryedale Society of Model
Engineers’ Monthly Newssheet

for August, reports that
several times during August
they had little rain, whilst
Swaledale to the West was
under cloudbursts. The rain
that did fall on Gilling soon
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Savage traction engine BMES at BIM Modelmania.

stopped for that day as it
warmed up. (The rain in Swale
falls mainly in the Dale...? -
Geoff.) On an occasion when
there was a birthday party

In the village hall, use of the
proverbial ‘shepherd’s crook’
enticed many of the guests
onto the railway. On another
day, one couple turned up
showing enthusiasm. One of
them was a decided signal
box enthusiast, having made
a model of Grosmont box. So
the Gilling box was opened
for them to inspect. They
gave a donation of £10 to the
club on leaving. Daniel Crisp
offered to cut the grass, as it

needs constant attention in
the summer. He arrived on a
full-size International tractor
with mowing attachment
which made short work of
the job. It was revealed that
he had DRIVEN all the way
from Bedale on it in 2% hours
- and the same to return.

His palm was accordingly
and gratefully greased with
coin of the realm. The Gilling
Main Line Rally attracted 39
locomotives; everything - shed,
steaming bays and running
lines - was full. Great! Mike
Aherne's ‘Fell’' locomotive
puzzled many (photo 6). The
following day was so busy

that a supermarket run had to
be organised to keep up with
demand. A driver on the ‘big
railway’ who attended on the
Saturday returned with his
friends on the Sunday, as he
couldn't believe how good it
was and he comes every year.
W. www.rsme.org.uk

And finally, a joke from
Richmond Hill Live Steamers:
‘I have a set of buffers going
cheap, its an ‘end of line’ sale’'.

Contact:
geofftheasby@gmail.com

Mike Aherne’s Fell locomotive at Gilling. (Photo courtesy of Bill Putman.)
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23
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26
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27

27
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28

29

Bedford MES. Public
running, from 10.30am
at Summerfields
Miniature Railways.
Contact Brian Walton:
07498 869902.

Cardiff MES. AGM.
Contact Rob Matthews:
02920 255000.

Sutton MEC.
Afternoon run from
noon. Contact Paul
Harding 0208 2544749.
Brandon DSME.
Hallowe'en running day.
Contact Mick Wickens:
01842 813707.

Cardiff MES. Steam
up and family day.
Contact Rob Matthews:
02920 255000.
Romney Marsh MES.
Track meeting, noon
onwards. Contact
Adrian Parker:

01303 894187.
Bedford MES. Public
running, from 10.30am
at Summerfields
Miniature Railways.
Contact Brian Walton:
07498 869902.

North Wiltshire MES.
Public running, Coate
Water Country Park,
Swindon, 11am-dusk.
Contact Ken Parker:
07710 515507.

Oxford (City of) SME.
Running Day, 1.30-
4.30pm. Contact:
secretary@
cosme.org.uk
Rochdale SMEE.
Hallowe'en special

at Springfield Park,
7.30pm. Contact Rod
Hartley 07801 705193.
Newton Abbot & District
MES. Running day

at Lindridge Hill.
Contact Ted Head:
07941 504498.
Romney Marsh MES.
Track meeting,

11am onwards.
Contact Adrian Parker:
01303 894187.

www.model-engineer.co.uk

29

31

Wigan DMES.
Presentation by Mr
John Collier on

‘Special Fire Appliance
Fleet (GMFRS)'.
Contact Kevin Grundy:
07877 634184.

Sutton MEC. Talk:
‘Development of the de
Havilland Mosquito’ —
Rod Dean. Contact Paul
Harding 0208 2544749.

NOVEMBER

1

North London SME.
Open discussion.
Contact lan Johnston:
0208 4490693.
Portsmouth MES.

Club night: ‘Slide
Show on Railway Life’,
7.30pm, Tesco Fratton
Community Centre.
Contact Roger Doyle:
doyle.roger@sky.com
Rochdale SMEE.
Members' projects and
problems, 7.30pm at
Castleton Community
Centre. Contact Rod
Hartley 07801 705193.
Tiverton & District
MES. Dusk running

at Rackenford track.
Contact Chris Catley:
01884 798370.
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-dusk.
Contact Ken Parker:
07710 515507.
Romney Marsh MES.
Bits and pieces/bring
and buy, 7.30pm.
Contact Adrian Parker.
01303 894187.
Bradford MES. Autumn
auction (only members
may bid), 7:30-10pm,
Saltaire Methodist
Church. Contact: Russ
Coppin, 07815 048999.
Brandon DSME.

AGM and meeting

at The Ram Hotel,

10

10

10

12

14

14

15

16

Brandon, 7.45pm.
Contact Mick Wickens:
01842 813707.

Cardiff MES. An
evening with Tony Bird.
Contact Rob Matthews:
02920 255000.

Leeds SMEE. Meeting
night — Members' hints
and tips. Contact

Geoff Shackleton:
01977 798138.

South Lakeland MES.
Meeting in the pavilion,
7.30pm. Contact Adrian
Dixon: 01229 869915.
Sutton MEC. Bits and
pieces. Contact Paul
Harding 0208 2544749.
Tiverton & District MES.
Club meeting at Old
Heathcoat Community
Centre, Tiverton,
7.30pm. Contact Chris
Catley: 01884 798370.
Newton Abbot & District
MES. Running day

at Lindridge Hill.
Contact Ted Head:
07941 504498.

North Wiltshire MES.
Public running, Coate
Water Country Park,
Swindon, 11am-dusk.
Contact Ken Parker:
07710 515507.

Sutton MEC. Sunday
track day from noon.
Contact Paul Harding
0208 2544749.
Romney Marsh MES.
Members' social
afternoon 2pm.
Contact Adrian Parker.
01303 894187.

Cardiff MES.

Members' projects.
Contact Rob Matthews:
02920 255000.

Sutton MEC. Club night.
Contact Paul Harding
0208 2544749.
Rochdale SMEE. Talk:
‘Steam in Rhodesia
and Zambia' — David
Thornber, 7.30pm at
Castleton Community
Centre. Contact Rod
Hartley 07801 705193.
Westland & Yeovil
DMES. Track running

17

17

17

19

20

21

21

23

24

24

26

26

day 11am — 4.30pm.
Contact Bob Perkins:
07984 931993.
Newton Abbot & District
MES. Running day

at Lindridge Hill.
Contact Ted Head:
07941 504498.

North Wiltshire MES.
Public running, Coate
Water Country Park,
Swindon, 11am-dusk.
Contact Ken Parker:
Ui 10 51500 ¢
Tiverton & District
MES. Running day

at Rackenford track.
Contact Chris Catley:
01884 798370.
Romney Marsh MES.
Ron and Mary Hyde

in Canada, 7.30pm.
Contact Adrian Parker.
01303 894187.

Bristol SMEE. Themed
topic evening - CAD.
Contact Dave Gray:
01275 857746.

Leeds SMEE. Meeting
night — ‘Advanced
Steam in Miniature’ —
Nigel Bennett. Contact
Geoff Shackleton:
01977 798138.

Sutton MEC. Club night.
Contact Paul Harding
0208 2544749.
Cardiff MES. Steam
up and family day.
Contact Rob Matthews:
02920 255000.
Newton Abbot & District
MES. Running day

at Lindridge Hill.
Contact Ted Head:
07941 504498.

North Wiltshire MES.
Public running, Coate
Water Country Park,
Swindon, 11am-dusk.
Contact Ken Parker:
07710 515507.
Romney Marsh MES.
Members' social
afternoon 2pm.
Contact Adrian Parker:
01303 894187.

Wigan DMES. Bits
and pieces evening.
Contact Kevin Grundy:
07877 634184.
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Ex- display
items now
for sale. Check

our End of

Visit Our Aylesford Show Room!
Open Monday-Friday 10am-4:30pm & 1st

Request
your FREE
Catalogue

today!

Saturday of the month 11am-4pm

arden Railways

0800 022 4473

raypal VISA e & www.dream-steam.com

Telford MTELGO 45200
MK MKY From £336.00
Sadde Tank MST From £336 .00
Brunel MBrunelOG £440.00
Boulton 135180 From E325
Tram 1351TR £495.00
Tender MTDR £38.00
Tankor MTNK £30.00
Goods Wagon MGWN £44.00
Guards Van MGVAN £50.00
Telford Tender MTOR-T £45.00

DON'T FOROGET OUR MAMOD ELECTRIC LOCO CHARGER
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Baich Gates wil bw m produc] desonobon Locomotives n S0Ck will siate inatart depatch svailabin

PECO ROUNDHOUSE o BACHMANMN
32mm (SM32) Track n Swock Now” Upgrece Cytnders 5LPCYL E7200 Pacy and e Troublesoms Trucks Set 90080  £380.00
Flesi Track - 15 Prcs SLE00N12 EMCo0 Gamse  32wen L 48mm S  Coramc Gas Burner Sel ISLPGES £00 00 Thormas with Anns & Claasbol Sat O00SH L300 00
Flea: Track - 4 Paos SLEO0M  CIB00  On Order These Wick Mot Bumer DSLPIWLE E45 00 Thermas Christmas Detvary SO0BT  [410.00
Flan Track - Single SLE00:1  [1000  Berte Dhser 12 wenky Uman (g Lubeeatos JELECLDL £ 00 Toby the Tram g1405 (23000
Setrack Curve - § Pank STOOSell L4800  Mile Do 12 wanphs Siearn Rag tater K2 DELPSRK i3 00 Thorman Mo Tana Engne 01401 [22800
Setrac Curve - Segle TS DA% o Dhim 12 weshs Sowll Brass Chimney Cosd  DSENSMCWL €400 James e Red Engire 91403  £280.00
Setruck 38 Rackes Curve - Segie  STHO? EES0  Lacy Asne Doe Jan 2020 Beann Cab Hand Fady OSENCH £AZ0  Ansie Conch gTo0t  £8000
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¥ Point SLESOT  £4500  Russel Due July 2020  Depost of only £200 required  Brass Sand Bones DSENSEX £12.50 Troublesome Truck 8001  £50.50
Small Radiss Right “Hand Tumout SLEE®" L4500 Brass Tank Tops DSENWTT L340 Troublesome Truck 2 98001  £59.50
Smaill Radiss Lefl Hand Tumout SLESS2  £45.00 MSS Lmﬂ“u SWLUBO :-:-: ::-r.:mwm 98015  E£70.00
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45mm (GAS5) Track Black Tonder Semen) 9114018 fespo 00 Steam O 500w DSW46050300 E550 Exploswes Box Van 98017  £70.00
Flex Track - S Pack SI900  ETR00 Iﬂnm““:l'll'r‘-} STSSSL  £35.00 220 Steam oil S00mi DSWZ20S0500 E550 Opan Wagon Biue Ga012  £70.00
Flexi Track - Single SL900«  £1500 "“’"', Paach (SOmaidSmen) 11201 frsng SO Fuel Tablets 380001 £350 Open Wagon Red e8I  ET0.00
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e iy o S 9% D000 CosWagon Unpainted (0mmSmm) 9115051 £55.00 Available in 32mm and 45mm "LS" Skaleton Log Car 98400  E79.00
Mcunting ; Pair of Fiat Bed Wagons (12mmiSmm) 811301 £55 00 : “ "LS" Speeder Orange 96253  £90.00
S R Sy - 36 Pah S0 B800 cyrmgnt Tack 910003 £35.50 with a wide range of Radii “LS* Speecer PRR 96251  £90.00
b s S - R S 910005  £3550 "LS" Spoeder Sants Fe 96252  £90.00
Left Hand Pant 810001 £25 40 £1 5
R#lHlnanrl 910002 £25 40
Sate Tark Locomotree (12mimdd Smm | 809003 £210.00 HEW'
SUMMERLANDS CHUFFER Saddle Tank Locomotve (12mmidSmm) 909013 £240.00 ;
engineered chuff pipes thal can bring e MSS TANKER - £55
the real sound of 2 working steam loco Festniog Ravway Ashbury First Class 4-Wheel Carmiage Kt  %C01  £73150 MSS TANKER KIT - £53
A wide range always in stock! Fessniog Raiway Thind Class Ashbury 4-Wheel Camage Kt ¥C02  E73.50
Specials can be ordered on request Dinorwe: Slats Wagon K WWO1  £2000
Festniog Rarway 2 Ton Braked Siate Wagon K WWO3 £2660
Fessniog Rarway 2 Ton Unbralec Slate VWagon Kit WwWid £2540
£29 War Depariment Light Radways K Class Skip Wagon K4 W06 £2000
: Dincrenc Quarry Stab Wagon Kit wWWia €255
inc. P&P Dinorwsc Cusarry “rublish® Wagon K W9 £29%
Siaster's Mek-Pak 0502 £500
Staster's Meh-Pas Brush 0505 £3.70
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Dream Steam Ltd, Ground Floor Suite, Vanguard House,Mills Road, Aylesford, Kent, ME20 7NA
facebook

twitter ¥

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

www.dream-steam.com | sales@dream-steam.com |@dreamsteamworks | facebook.com/dreamsteamworks



BECOME PART OF

THE ONLINE

COMMUNITY FOR

MODEL ENGINEER MACGAZINE

» (et access to exclusive competitions and
giveaways

» Exclusive articles and advice from professionals
» Join our forum and make your views count
» Sign up to receive our monthly newsletter

» Subscribe and get additional content including
Online Archives dating back to 2001*

» Register for free today and join our friendly
community!

WWW.MODEL-ENGINEER.CO.UK

" only available with Gigital or print « digital subscriptions
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"E: POLLY MODEL ENGINEERING LIMITED
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Fully machined kit to build our latest coal
fired 5" gauge loco. Easily assembied by
novice builder with hand tools only.

With 10 other distinctive Polly kit build locos
to choose from there is something for
everyone (and we also sell drawings and

.. castings for fine scale models).

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

vsre** The rugged POLLY designs provide for reliability and longevity,
7 71, with performance to match the experts. Manufactured using
':w state of the art CNC machinery in our own Nottingham
&= = workshops.

L

- With over 30 years of POLLY
locomotive manufacturing
experience, you need have no
concerns regarding support or

spares availability. Customers are
welcome to visit our Nottingham workshop to meet the

team, discuss requirements and see our facilities.

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.

Catalogue available {50 prated and erguee tor hurther detaih of vt oo weebutle whesr you wnll find other Polly Locos,
K, ofgwenegs nd Castings bor scabe models snd Compreherriive ME Suppbies

Polly Model Engineering Limited www pollymodelengineenng co.uk
Atlas Mills, Birchwood Avenue, Tel: 0115 9736700
Long Eaton, Nottingham, NG10 3ND email il @ poilymodelenginssring CC uh

Exéli:sive to GRS, the last available stock of these ready to run,

BR 4MT one Black, late
emblem £7995.00

Monday - Friday 09:00 -

5 Inch Gauge, COG’-FH"Ed Kingscale Locos

45xx 3 GWR. | x BR Green
NOW ONLY £5995.00

| 7:30hrs Saturday 10:00 -

Commission Sale
Kingscale 5 inch
|4xx 0-4-2T
This item is offered in |
great condition, and
comes with a
hydraulic lifting
trolley, for only
£4500.00

Available late 2019
‘Evening Star’
£13995.00
1366 Pannier
£4995.00
Orders taken Now!

Garden Railway Specialists Ltd
Station Studio, 6§ Summerleys Road, Princes Risborough, Bucks, HP27 9DT

E-mail: sales@grsuk.com Website: www.grsuk.com Tel: 01844 - 345158

16:00hrs




THE MOST VERSATILE TOOL FOR TURNING & FACING

It's easy to see why our best selling turning tool is the SCLCR. It can turn and
face a bar without altering the toolpost, and the 80° nose angle gives much more
strength than a 60° (triangular) insert. The NJ17 insert culs steel, p

stainless, cast iron, phosphor bronze, aluminium, copper, brass _ s
etc. Please state shank size required - 8, 10 or 12mm square. “O5F 4
Spare Iinserts £6.86 each for 8-10mm tools, £7.99 for 12mm.

SPECIAL OFFER PRICE £20.00
USE THE OTHER 2 CORNERS FOR ECONOMY!

Our SCRCR rough turning tool uses the same inserts as the SCLCR [
tools above. The good news is that it uses the other two corners! These ==
very strong 100° cornera are rigid enough for rough or intermittent
turning. The insert is mounted at 75° to the lathe axis. 10mm sq section
(for CCMTO06 insert) and 12mm section (for CCMTO09 insert).

SPECIAL OFFER PRICE £31.90
PROFILING WHEELS or SHAPING AXLES & PILLARS?

If you need to create complex shapes, our SRDCN button tool is invaluable. The
10mm square shank holds a 5Smm dia cutting insert, and gives great versatility,

superb strength and excellent tool life. The late Mr D Hudson of Bromsgrove SME
used these tools for many years to profile the special form of

tyre treads for his self-steering wheel sets with great =
consistency. Spare inserts just £5.79 each.

SPECIAL OFFER PRICE £34.00

TURN SMALL DIAMETERS with LIVE CENTRE IN PLACE!
The SDJCR tool uses a 55° insert, allowing access to small diameter components

when using a tailstock centre. It can also profile back-angles. &
The NJ17 insert cuts steel, stainless, cast iron, phosphor =%

bronze, brass, copper, aluminium etc. Shank size Bmm or 10mm
square section. Spare inserts just £6 .86 each.

SPECIAL OFFER PRICE £20.00
A TOP QUALITY BORING BAR FOR YOUR LATHE

Here's your chance to own a top quality boring bar
which uses our standard CCMTO06 insert. Steel shank
bars can generally bore to a length of approx 5 times
their diameter. Please state bar dia required -8 10 or

12Zmm.
Spare inserts just £6.86 each.

SPECIAL OFFER PRICE £20.00 ea
or buy all 3 sizes for just £55.00!

INTRODUCING THE GROUNDBREAKING
NEW KIT-QD PARTING TOOL!

The new and innovative KIT-QD parting tool has a more secure insert location,
stronger body and improved insert design compared Lo the original KIT-Q-CUT. It has
an increased maximum reach of 23mm, giving over 1.3/4" parting capacity in solid bar.
As previously, the tool fits the vast majority of
ME lathes, including MLT7 & ML10 machines,
regardless of toolposlt type. It comes complete
with the key to locate and eject the tough, wear
resistant insert. Cuts virtually all matenals
Spare inserts just £10.75 each.

SPECIAL OFFER PRICE £69.50

EXTERNAL THREADCUTTING TOOL

These tools use the industry standard 16mm ‘laydown’
3-edge inserts. With tough, tungsten carbide inserts,
coated with TIAIN for wear resistance and smooth cutting,
threads can be cut at very slow speeds if required. Tools

are right hand as shown. 55° or 60° insert not included -
order separately at £5.65. See our website for more info.

SPECIAL OFFER PRICE £36.50

INTERNAL THREADCUTTING TOOL

These tools use the industry standard 11mm ‘laydown’
3-edge inserts. With tough, TIAIN coated tungsten carbide
inserts, quality threads can be cut with ease. Tools are
right hand as in picture. 10, 12 and 16mm dia's available.
55° or 60° insert not included - order separately at £5.65.
See our website for more info.

SPECIAL OFFER PRICE £36.50
DORMER DRILL SETS AT 60% OFF LIST PRICE!

All our Dormer drill sets are on offer at 60% off list price. The Dormer A002
self-centring TiN coated drills are also available to order individually in Metric
and Imperial sizes. Please see our web site for details and to place your order

TURNING, BORING & PARTING TOOLS COMPLETE WITH ONE INSERT.
Please add £3.00 for p&p, irrespective of nrdar size or value

] €
tro
ﬁ Eltﬂ
GREENWOOD TOOLS

Greenwood Tools Limited
2a Middlefield Road, Bromsgrove, Worcs. B60 2PW
Phone: 01527 B77576 - Email: GreenwTool@aol.com

Buy securely online: www.greenwood-tools.co.uk

M MY DEARS!
*_"_ Qual.i.tj Books & DVDs for
/| wnovice model engineers...

The books and DVDs listed below will help the beginner have an
enjoyable and fulfilling introduction to the wonderful world of
model engineering.

Full descriptions of each item will be found on our website:
www.camdenmin.co.uk
in the sections as named in green below.

ENGINEERING PRACTICE:

Metal Turning on the Lathe « Clark « £18.84
The Mini-Lathe « Wyatt +» £18.84
Fundamentals of Machine Lathe
Operation * 95 mins « DVD £30.72

Workshop Practice No. 6 Measuring &
Marking Metals + Law * £ 10.05

Workshop Practice No. 23 Workshop
Construction » Weiss * £10.05

Workshop Practice No. 38 Tool and Cutter
Sharpening «» Hall £10.05

Milling (David Clark) » Clark » £18.84
Fundamentals of Milling Machine
Operation * 120 mins *» DVD £30.72

Brazing and Soldering « Lofting » £18.84
Engineering Materials + Tindell » £18.84
Sheet Metal Work » Bowman » £18.84
Workshop Projects « Watkins

NOW HALF PRICE! » £ 6.85

Metal Finishing Techniques + Weiss » £17.60

CONSTRUCTION MANUALS:
(becoming more advanced the further down the list you get)

Build a Wooden Oscillating Engine
Gearing * £10.85

Building Stirling Engines without a lathe
Hoejfeldt + £ 9.20

Building Stirling | « Warbrooke * £ 9.05
Building a Small Steam Engine

220 mins * Double disc DVD £36.00

“Ellie” The Steam Tram -+ Allison * £15.20
Building the CliShay » Maynard » £18.20
The Project Book (NEW Fifth Edition)
Poulter & Hines » £16.15

Building the Shay + Hiraoka + £47.45

BUILDING STEAM MODELS:

Model Steam Locomotives

1954 » Greenly rev. Steel = £ 20.80
Peter Angus Locomotive Builder
Angus « £38.45

DIGITAL EDITIONS:
(these MUST be ordered on our website for downloading direct on to

your computer, laptap, ifad etc.)

Model & Miniature

Locomotive Construction

Bray » £12.00

Building Small Boilers for Gas Firing
Weiss » £10.00

Prices shown INCLUDE U.K. Post & Packing; buy two or more items
and SAVE, often considerably, on postage. Savings, and overseas postage

automatically calculated if you order online.
If ordering by post ond paying by cheque or Postal Order, please make this
payable to: Camden Miniature Steam Services

CAMDEN MINIATURE STEAM SERVICES
Barrow Farm Rode Frome Somerset BAI| 6UB UK

Buy online at: www.camdenmin.co.uk =
or phone 01373 830151 to order

TR




MOTOR CONTROL PACKAGES FOR THE HOME WORKSHOP
~ PACKAGES m— 'SUPPLYING -1
THE MODEL ENGINEER

AVAILABLE FROM

eee
- ®

» 0.33hp/0.25kW TO 3hp/2.2kW. n swave % WOODWORKER 4

*  Suitable for most lathes and SINCF 1984 ;

¥ milling machines including

: See us at the 2019 London,
Myford, Boxford, Colchester, FPRTIeIEeS Doncaster & Leamington Model
Harmison, Warco, Chester _ . ' _ Engineering Exhibitions

= . e . T il e e

XKL iDrive 2 INVERTERS from £146 inc VAT J ‘9 JAGUAR CUB INVERTERS from £200 inc VAT

2-YEAR WARRANTY/MONEY BACK GUARANTEE 5-YEAR WARRANTY/MONEY BACK GUARANTEE
CONTROL, BRAKING, MOTOR PROTECTION .' SOFT START-STOP, SPEED CONTROL,
Entry level performance suitable for INIO control giving enhanced performance at

240-volt 1-phase input, 240-volt 3-phase output (ie. 240-volt 1-phase input, 240-volt 3-phase output
dual voltage motor required). SOFT START-STOP, SPEED (1e. dual voltage motor required).
and JOG FUNCTIONS. Low-Cost, general II\/IO BRAKING, MOTOR PROTECTION and JOG
purpose simplified torque vector control. FUNCTIONS. Simplified torque vector
the majority of applications. Four sizes ( low RPM. Four sizes from 0.4kW/0.5hp to 2.2kW/3hp.
available from 0.4kW/0.5hp to 2.2kW/3hp

RCS REMOTE CONTROL STATION £78 inc VAT

Inverter-Metric Motor-RCS Packages from £282 including VAT
Inverter-Imperial Motor-RCS Packages from £350 including VAT

2-YEAR WARRANTY/MONEY BACK GUARANTEE

| .. .. Suitable for all IMO inverters, this remote pendant allows you
- to access the software of the inverter remotely, bypassing the

buttons on the inverter itself START, STOP FORWARD, REVERSE,

— L - 3 L ll -
" =
. m . TN R ‘ a RUN, JOG, SPEED POTENTIOMETER. NO-VOLT RELEASE safety
p ) e _ - — feature and two metre length of 7-core
ol — B & Transwave flex as standard.

BS EN 90012015 QUALITY ASSURED MANUFACTURING ENVIRONMENT: CE MARKED PRODUCTS
e YR LOMPLIANT 'WITH EMC REGULATIONS, THE LOW VOLIAGE DIRECTIVE ana 85 EN 150 e1000-3- 22018
/—\ y 3 - -

FREEPHONE 0800 035 2027 or 0121 708 4522 visa i
transwave@powercapacitors.co.uk ® www.transwave.co.uk

Tracy Tools Ltd. T ¢
Unit 1, Parkfield Units,

Barton Hill Way, ‘_‘.“ N
Torquay TQ< 8JG Visit our brand new website W 3
We ship anywhere e world Wﬁh tracytoos-m ’

PRODUCTS R | Taper Shank Dril

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

* Drill set (loose) HS * Thread Chasers
Tel: 01803 328 603

oTracy TOO]_S Itcl Pax: 01803 328 157

Email: info@tracytools.com
Tap & Die Specialist, Engineer Tool Supplies www.tracytools.com
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Model Engineer

NG Cutinie Wt Ve P! your Latne ot @R
u service Woo 1astic ’ |

i & Conversi d’ TP ~ | | or Complete Workshop? W@ II\IBI‘IIS
|| Nedapanfugnibtormode Cmachined QU | | Full clearances | g elemal

o Need fine en wieal 25 A n llaulll hnlllen@
i ' . | | Malcolm Bason of MB Tools
I 01993 882102

Re-homing workshop

I machinery for 20 years!
| Complete home THINKING OF SELLING YOUR

l "orksllops e F il i LATHE, MILLOR COMPLETE
WORKSHOP?

Distance no object_' and want it handled in a quick

professional no fuss manner?

Tel: Mike Bidweu Contact Dave Anchell,

uillstar (Nottingham)
01245 222743 :
015 9206123
m: 07801 343850 07779432060
bidwells1@btconnect.com | david@quillstar.co.uk

N
1 Injection moulding

manufacture in China
value@webuyanysteam.com Reasonable price with good

quality and best service

Essex/Nottinghamshire locations

Looking to sell?
Send photos to

to see what we would pay. S Bntact us at oMl

Or call us on 0115 677 0347 1 bravo@abbaele.com - “Bravo Wong” )

any age, size or condition considered - any distance, any time

ALL STEAM

LOCO’S WANTED

ALL PART BUILT MODELS WANTED
ALL WORKSHOPS CLEARED SWEPT CLEAN ATl

All 5" Gauge Loco's Wanted  All 7%" Gauge Loco's Wanted  All 3%" Gauge Loco's Wanted TR AC TIQN

Hunselt, Simplex, Speedy, Hunselt, Hercules, Jessie, Titch, Juliet, Rob Roy,

BR Classs 2, Horwich Crab, Romulus, Dart, Bridget, Firefly, Jubilee, Maisie, ENGINES
BR 8400 tank, Maid of Kent, Holmeside, Paddington, GWR Doris, GWR Hall, Britannia, ' '
Black Five, Jubilee, Royal Mogul 43xx, GWR King, Black Hielan Lassie, Etc

Engineer, Bl Springbok, Five, A3, Bl, etc. ‘ i WANTED

Torquay Manor.

For a professional friendly service, Minnie, Burrell, Royal Chester, etc.
please contact: /i) - -—

Graham Jones M.Sc.

graham@antiquesteam.com

0121 358 4320
antiquesteam.com |,
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Model Engineer

M-MACHINE

~Unit 6 Forge Way, Cleveland Trading Estate
Darlington, Co. Durham. DL1 2PJ

Metals\for Model Makers

Cnntar.t us forrCoppH Brass, Aluminium,
»Steel, P ﬁphur Brun:l efc.

LASER CUTTING

CNC Folding and Machining
Fabrication and Welding
All Locomotive & Traction Engine parts.
Your drawings, E-files & Sketches.

m: 0754 200 1823 « 1: 01423 734899

PHONE & AI 01325 381300

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

WESTERN STEAM

! TAPS & DIES

* Excellent Quality ma'ufa:tmd-supphd

a

British-box HQS taps dies cuts stairless

MES(33pcs) ME4 (30pcs) BAY(35pcs) has
all Model Eng 32+40tpi BA, BSB, MTP elc

THE TAP & DIE CO
445 West Green Rd, London N15 3PL

Model Engineers
Foumder Member Avin of Copper Boter Mo lachusens (Al

COPPER BOILERS

¢ Looorotive, Trcton, Mun

Gl mary ¢y g 1 R l‘ 'l.
TR AT 7 sl ]
gl °ONE Jua |

Tel: 020 8888 1865 Fax: 020 8888 4613
COPPER BOILERS FOR LOCOMOTIVES AND TRACTION ENGINES etc.
@ 7'/s" guage and P.E.D. category 2 Specialist
Mobile: 07817 269164 * Email: gb.boilers@sky.com
Phoenix Precision Paints Ltd.

www.tapdie.com & www.tap-die.com
MADE TO ORDER
Enquiries, Prices and Delivery to: @
PHOENIX ¥ PRECISION
Orwell Court, Wickford, Essex, SS11 8YJ.

GB BOILER SERVICES
Constructed to latest European Standards
Telephone: Coventry 02476 733461
The Original and Still the best
www.phoenix-paints.co.uk sales@phoenix-paints.co.uk

ratrnah b
il Iw IJ 'l. HAME

webuyanyworkshop.com

Looking to sell? Send photos to
value@webuyanyworkshop.com

E

www.model-engineer.co.uk

to see what we would pay

e

Or call us on

0115 677 0347

(answer phone)

Model Engineering [[Miemeaiiys-tougirit
Products Bexhill B www.laserframes.co.uk

Manufacturers of
9"gauge diesel outline
battery electric locos

and accesssories

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

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

Visit pur website

www.model-engineering.co.uk

Cowells Small Machine Tool Lid.

e Y [ TN T P
Tertring bosd e Baetiey Cobtaoter (07 RS Dosan Dnglesa
Tl T o0 01708 150 ] el alelsameealli i

ﬁ'@
@m

mUlIIIIEIIIBIIIa I}Ilm

Meccano Spares

New Reproduction and
Pre-owned Original
Meccano Parts.
WWW.meccanospares.com
sales@meccanospares.com

Tel: 01299 660 097

www.cowells.com

Manutoctures of high precsion srewouting lothes,
Emm horclogwol collet lothes ond

milling mochines, plus comprehenuve sccessory range.

Tolk directty to the manufocture:

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.-Fri. 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
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T’ The Digital Readout
& Measurement Specialists

: FAM MO
\}\E ST% \ .m?“ LTy

3" = 6" 1raction Engines including
Burrell, Foster, Fowler, Marshall, and

I{I.I"-?H[]-]’I'IFL_ 1OT.

Lathes
Mills

UK Brand
Hobby
Industnal
Optical
Magnetic

[f 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.

Valves, Water Pressure Gauges, Our specialist encoders, for smaller machines, allow for
neater installation and integration in limited spaces without
performance compromise. Perfect for Myford, Boxford,
Safety Valve Chimneys, Spun Chimney lops, Name Viceroy, SIEG etc.

Plates and much more "’.d’ ’

Foster Lubricators, Oilers & Grease Cups,

Whistles and Sirens, Injectors, Governors,

—avallable to order tron

" . . "'"'.- 1
WWW.LIVESTEAMMODELS.CO.UK/SHOP < .
HW: : : UK's Smallest

Magnetic Encoder

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

SMOOTH, QUIET, HIGH PERFORMANCE VARIABLE SPEED
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
HIGH PERFORMANCE INVERTERS The ‘original’” & best lathe speed control system.
For serious machining duty. Pre-wired systems, and Inverter, Motor, Remote packages available

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 tum-

phase motor off your 1-phase supply. ing lathes including; ML8 and MYSTRO and UNION GRADUATE.
Six sizes from 0.1kW (0.12hp) to 2.2kW(3hp). |Pre-wired ready to go! = Power Range: 1/2hp, 1hp, Zhp and 3hp.
Built-in user keypad, display and Speed Dial. Super smooth control across entire speed range, giving chatter
Unique Integrated Emergency Stop Function. free machining and excellent finish unattainable with 1PH motors!
Advanced Torque Vector control For optimum Powered from domestic 240V Single Phase mains supply.
performance. High Reliability. Made in the UK, ISO9001:2008 Quality Assured.

Fully CE Marked and RoSH Compliant.
Compatible with our Remote Control station Pendants.
Supplued pre-programmed at no extra cost,

REMOTE CONTROL STATIONS from £66 inc: VAT

Remote contrel station Pendants suitable for use with
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 38 No-Volt-Release.
Beware of low quality copies of our original tried

and tested controls.

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

Newton Tesla (Electric Drives) Ltd,

Our Pre-wired Lathe Speed
Controllers are now covered by a
10-Year Warranty

Warrington Business Park, Long Lane, Warrington, | ——1 EL ECTRIG
Cheshire WA2 8TX, Tel: 01925 444773 Fax: 01925 241477 | VISA
E-mail: info@newton-tesla.com

. J .
Visit www.lathespeedcontrol.com for more information. Automation Dealer




Bringing British industrial history to life

Master Boiler Maker -
Alan ‘Rivet Lad’ McEwen

O

When Master Boiler Maker and
author, Alan McEwen was a young
sprog, he loved banging and
hammering on rusty old boilers; now
that he is an old hog, he just prefers
others to bang and hammer!

Alan McEwen's Boiler Making
adventures and also ‘potted histories’ of several Lancashire and Yorkshire Boiler Making
firms, can be read in RIVET LAD - Lusty Tales of Boiler Making in the Lancashire Mill
Towns of the 1960s. The book is crammed with ‘hands on’ technical information of how
Lancashire, Locomotive, Economic, and Cochran Vertical boilers were repaired over 50
years ago. The book’s larger-than-life characters, the hard as nails, ale-supping, chain-
smoking Boiler Makers: Carrot Crampthorn, Reuben ‘Iron Man' Ramsbottom, Teddy
Tulip, genial Irishman Paddy O'Boyle, and not least Alan himself, are, to a man, throw-
backs to times gone by when British industry was the envy of the world.

Alan’s second RIVET LAD book: RIVET LAD - More Battles With Old Steam Boilers was published in September 2018.
Now priced at £20 including postage and packing to UK addresses.

This latest book chronicles Alan's story from leaving Phoenix Boiler Makers and establishing his own firm: H.A.McEwen (Boiler
Repairs) on the 4th August 1968. In those early days Alan battled with a great variety of old steam boilers in town and country,
where he met some extremely interesting and rather bizarre characters, such as the ‘Piggers’. The book is hard back and contains
128 pages of text and numerous amazing photographs.

2 *BOOK BUNDLE SPECIAL OFFER: :

Both RIVET LAD books can be purchased together for £35 including postage and packing to UK addresses.
To place an order please telephone 01535 637153 / 07971 906105. All our books can be ordered on our website
www.sledgehammerengineeringpress.co.uk or email: lankyboilermaker@btconnect.com.
Overseas customers contact Sledgehammer by email for postage costs.

We accept payment by debit/credit card, cheques, cash and postal orders made out to SLEDGEHAMMER ENGINEERING PRESS LTD.
World From Rough Stones House, Farling Top, Cowling, North Yorkshire, BD22 ONW.



Chester D Series Drillst:acs

//8 MP

A hobby workshop € orsmonm B
must have!

CHESTER
H Hobby Store

D13 D13R D16 | D19 D20
Throat 104mm 125mm 165mm | 78mm 178mm
Drilling Capacity  13mm 13mm | 6mm ' 20mm 20mm
Chuck Size 1-13mm 1-13mm 3-16mm ' 3-16mm ' 3-16mm
Spindle Travel 1 90mm 60mm - 80mm 80mm 80mm
Spindle to Base | 350mm 535mm 620mm ' 600mm 1250mm
Spindle to Table | 210mm 415mm 450mm ' 410mm 800mm
Table Size | 165%160mm 190x195mm | 300mm dia. 290x290mm 285x285mm
Spindle Taper  B16 MT2 MT2 | MT2 MT2
Spindle Speeds | 600-2500rpm 460-2890rom ' 210-2580rpm ' 120-2580rem 1 20-2580rpm
Height | S85mm 800mm ?290mm ' 1000mm 1630mm
Base Size 1 280x175mm 200x330mm 230x400rpm ' 430x270mm 460x27 5mm
Motor | 0.25kW 0.37kW 0.55kW | 0.65kW 0.65kW
Weight | 17kg - 29kg 42kg 8ékg 70kg
Price (inc VAT) £114.45 £1943.25 £273.00 £326.55 £313.95

Standard Accessories: Drill chuck, chuck guard, manual and parts list.

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

Prices may be subject to change without notice



