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Just a small selection from our current stock

i m\“

Qualters & Smith 6" Economatic Light Duty Quiet
Power Hacksaw, 1ph, Compressor with Tank, 1ph,

£375.00 plus vat. £225.00 plus vat.

L

Boxford 260 VMC Vertical CNC Milling
Machine, 1ph, £1850.00 plus vat.

Fobco Star Bench Drill, 1ph, wl % : v Harrison 140 Lathe, 3ph,
£550.00 plus vat. : £1425.00 plus vat.

FlamefastDS 130 1 i S = [ ' ' P RIH Vertical

Bandfacer/Linisher,
Dust Extraction, 1ph,
£650.00 plus vat.

sl et Jones & Shipman 540P Surface Grinder, Mag '

: with Brazing Torch,
£175.00 plus vat. Chuck,3ph, £675.00 plus vat.

BT

Myford ML7 Lathe with Clutch &
Stand, 1ph, £1050.00 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.

Opening times: 9am-1pm & 2pm-5pm Monday to Friday. Closed Saturdays, except by appointment.
tel: 01903 892510 * www.gandmtools.co.uk ¢ e-mail: salesegandmtools.co.uk
G and M Tools, The Mill, Mill Lane Ashington, West Sussex RH20 3BX
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352 SMOKE RINGS

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

353 WANDONG LIVE STEAMERS

Les Phillips reports on the bi-annual run of the
Wandong Live Steamers of Victoria, Australia.

357 GARRETT 4CD TRACTOR

Chris Gunn starts work on the various guards
required by his 6 inch tractor.

360 BOOK REVIEW

DAG Brown reviews ‘On the Right Lines’, an
autobiography by Chris Rayward.

362 THE BARCLAY WELL TANKS
OF THE GREAT WAR
Terence Holland describes and constructs two
appealing, century old locomotives.

366 STEAM TURBINES
LARGE AND MINIATURE
Mike Tilby explores the technology, history and
modelling of steam turbines.

370 WHAT IS MODEL
ENGINEERING?

James Wells offers some thoughts on this
apparently contentious question.

371 POSTBAG

Readers' letters.
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372 50th IMLEC
Stephen Harrison begins his series of reports on
the locomotive efficiency competition by giving
an account of the first day's runs.

374 ME VERTICAL BOILER

Martin Gearing drills the tubeplates for his
vertical boiler.

378 MAKING SIGNALS

Doug Hewson shows how to make fully
authentic signals for a miniature railway.

382 THE RESTORER
Mitch Barnes tells the story of his Stuart No.
7 engine, finally completed 100 years after
construction first started.

384 MSRVS RALLY
John Arrowsmith visits the Model Steam Road
Vehicle Society's annual rally at Tewkesbury.

388 ONE GOOD TURN
DESERVES ANOTHER
Mike Cook looks for a mechanised method
for achieving an even paint finish.

390 LATHES AND MORE
FOR BEGINNERS
Graham Sadler explains how to use a
micrometer and embarks on the task of making
indexing gear for his tool post.

394 CLUB NEWS

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

397 DIARY

Forthcoming events.

ON THE COVER...

A GWR lower quadrant bracket signal made
and photographed by Doug Hewson.
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GS MODEL SUPPLIES

LTD Directors : Geofl Stait & Helen Verrall-Stait

Now Available

Diesel outline Electric Locosin 5"g & 7 ¥47g

Contact us about your requirements,

Unit 44, Love Lane,
Burnham-on-Sea,
Somerset,
TAS 1EY.

Tel: 01278 788007
www_gssmodelengineers.com
info@essmodelengineers.com

Alec Tiranti Ltd

established 1893
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 Silicone Rubbers.

27 Warren Street, London, W1T SNB 0207 380 0808
and

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

EXHIBITION STANDARD 5 INCH GAUGE DUCHESS OF SUTHERLAND.

This is a once in a lifetime opportunity to own what must be one of the very best models
of what must be considered the ultimate in British express steam locomotive development, The Coronation Class.

The level of detail this locomotive displays is truly outstanding, 4 cylinders, full cab detail, coal pusher, water scoop,
steam brakes, intricate pipe work, 4 safety valves, full rivet detail etc. It is 79 inches long giving it a real presence with
fantastic paintwork and rare to find one in BR green lined out livery. It is just like viewing the full-size locomotive!

A previous Model Engineering Exhibition winner and has the certificate. The locomotive comes with a mobile display stand,
carrying boxes and original boiler certificate.

At £47,000 this locomotive is a great investment and will give the next owner a lot of pleasure.

Serious enquiries only please. Tel. 01530 271863 or 07963 820815. Email lagonda6771@tiscali.co.uk




High quaity castings avalable in

Cast lron, Gun Metal {(LG2), SGI
and Aluminiim for our range of

Trachion Engrns

| avadlahie in purchase thiough
our orfine shop -

www esteammodals co uk

*NEW* Annual Service Kit
Available to Purchase Through Our Web Shop
ONLY £50 Inc Post
Includes—Steam Oil, Boiler Treatment, Fusible Plug,
Gauge Glass, & Seal and Graphited Yam

T9°' The Digital Readout
& Measurement Specialists

Lathes
Mills

UK Brand
Hobby
Industrial
Optical
Magnetic

. & o 0 9 0 0

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

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

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

M{)

g}‘-;:...-

= F
‘ UK’s Smallest
Magnetic Encoder

0116 279 3035 : facebook.com/emsi

info@ems-i.co.uk : www.ems-i.co.uk

MIDLANDS
MODEL
ENGINEERING
EXHIBITION

THE SHOW FOR MODEL ENGINEERS

THURSDAY 18" to
SUNDAY 21+
OCTOBER 2018

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

WARWICKSHIRE
EVENT CENTRE

.more than just an exhibition
- it's an experience...

Meet over 35
clubs & societies.
See nearly 1,000
models. Learn
from the experts
in the workshops &
lectures. Buy from
over 50 specialist
suppliers.

SPONSORED BY

nnnnnnnnnnnnnnnnnnnnnnnnn

ENGINEERING
in Miniature
£10.50

£9.50 EXHIBITION LINK BUS

from Leamington Spa Railway Station.

BOOKYOURTICKETS NOW

ADMISSION ONLINE | FULL PRICE
PRICES TICKETS* | TICKETS™**

Adult £9.50
Senior Citizen £8.50
Child (5-14 yrs) £3.00

*Tickets are available via our website at discounted prices.
** Full price tickets are available on the day from the ticket

office. FREE SHOW GUIDE

upon entry to the show.

BB FREE PARKING Anple

free parking for over 2,000 vehicles.

Pleass call SEE Tickets on 0115 896 01547 if you would like to
book a ticket by phone. Last admission 1 hour before closing.

GROUP DISCOUNTS: 10+ enter code GRP10 on website.
Lecture programme, exhibitor list & bus timetables online.

www.midlandsmodelengineering.co.uk

Meridienne

Organised by Meridienne Exhibitions Ltd f Exhibitions LTD

Allinformation subject to change, correct at time of printing. ’

#MeridienneEx




Cholce of Liveries.
5"g 4 motors.
(2.29hp)

7.414"g ;fe motors

Add B8 Sound

Cholce of
Control systems

Mimnllu.‘lﬂD

: Ready_'\rvith_in
O 1 6 /8 weeks | ;_t_:ﬁ;‘

| Unit D7, Haybrook Ind Est, Halesfield 9, Telford, Tf7 4QW

-

Shop open Mor to Fri 9.00am to 4.00pm Y
ocomotives, Coaches & Trucks all on displa
{See website for products & updates)

Temmil lefcterere e supriies s e el vt bubbiy

({:-: POLLY MODEL ENGINEERING LIMITED

prlirmcdcirrgrmrng oo sk

Build and drive your own ‘POLLY Loco’! gSuge=
21

Fully machined kit to build our latest coal
firad 5" gauge loco, Easily assembled by
navice 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

: . e castings for fine scale modeis).

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

The rugged POLLY designs provide for reliability and longevity,
.. with performance to match the experts. Manufactured using
state of the art CNC machinery in our own Nettingham
workshops.

With over 30 years of POLLY
locomotive manufacturing
experience, you need have no
concerns regarding support or
spares availability. Customers are
wielcome to visit our Nottingham workshap 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. 5ee us at exhibitions,
worldwide mail order.

Catalogua avallable £2.50 posted and enquire for further details or visit our website whare you will find other Polly Locos,
Kits, drawings and castings for scale models and comprehensive ME Supplies,

Polly Model Engineering Limited www.pollymodelengineering.co.uk
Atlas Mills, Birchwood Avenue, Tel: 0115 9736700
Long Eaton, Nottingham, NG10 3ND email:sales@paliymodelengineering.couk

Gt Yorkshire Showground
Harrogate (HG2 8QZ)

|6 November 2018 10am - 5pm
|7 November 2018 10am - 5pm
I8 November 2018 10am - 4pm

MyTime Media
www.skpromotions.co.uk T:07946 855445

Make life easy and pre-book

your tickets,
Telephone 01749 813899

Adult tickets £L1-60 @ £9.00
Concession tickets £10:60 @ £8.00

For show details either visit
www.skpromotions.co.uk

or phone 07946 855445

or Email exhibitions@mytimemedia.com

Should you not wish to receive further
information on our woodworking shows please
contact us.




LYNX MIODEL WORKS THE TRANSPORT SALE | 19 SEPTEMBER | 12.00pM

ALCTICN LOCATION A fine exhibition quality 7 ¥ inch gauge
WORKING LIVE STEAM SCALE MODELS, SPECIALIST PARTS BormiratonBiiony model of a 2-6-0 British Railways Standard
MANUFACTURE. PRE-MACHINED KITS FOR WORKING Newbury, Berks. RGi4 2.8 Class 2 tender locomotive No 78005
STEAM LOCOMOTIVES IN 5" AND 7%" GAUGES Est. £40,000-50,000 (+ fees)

ENQUIRIES
® BESPOKE PARTS MACHINING DREWEATTS

& STATIONARY AND MARINE

EST. 1759

ENGINES MANUFACTURED

® FULL PAINTING & LINING
SERVICE

% ECCOMPLIANT' Sl PHOENI)( PRECISION
BOILERS FOR e

j ALE The Original and Still the best

® UNFINISHED Phoenix Precision Paints Ltd.
MODELS Orwell Court, Wickford, Essex, SS11 8YJ.
COMPLETED www.phoenix-paints.co.uk sales@phoenix-paints.co.uk

LYNX MODEL WORKS

Dovecote House, Main Road,
Maltby Le Marsh, Alford, Lincs,
LN13 0JP

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

www.lynxmodelworks.co.uk 55z

oilers 30 years experience providing fittings, ﬁxmgs brass, bronze cupperand steel

Browse our website or visit us at 10-11 Larkstore Park, Staplehurst, Kent, TN12 0QY

MAXITRAK.COM 40 verrs.
. The best of model rail and road.

| Tel: 01580 893030 Email: info@maxitrak.com

: (" ” —dl e

| 71/4

| SE & CR R1

' | From £11,995

i Planet 2

i From £995

| From £995

I Finance available

I Terms and conditions apply
I _ — PROMPT MAIL ORDER TEL: 01580 890066 “




Ex- display Visit Our Aylesford Show Room!

items now
ofea% P ol e Open Monday-Friday 10am-4:30pm & 1st
Line Saturday of the month 11am-4pm

Request

v, Garden RaWaYS 25 cucsmm o

_ 01622 793 700
e VISA £35 @D @ www.dream-steam.com

Curve Setters

BRAND OF THE MONTH: ROUNDHOUSE As stockists of Roundhouse Locomotives, we have a varied range for instant dispatch but you are able to order any Roundhouse

loco from us online, which allows you to collect loyalty points! Many Home
In Stock Now* On Order . d Builder
Millie  Black, 32mm £650 Clarence Due Sept 2018 parts and kits
Millie Victorian Maroon, 3Zmm £650  Little John Due Sept 2018 available to
Sammie 32mm & 45mm £650  Bulldog Due Oct 2018 inal*
Bertie  Blue 32mm & 45mm £650 Lady Anne Due Now 2018 ever shiout
Bertie  Yellow 32mm £650  Katie Due Jan 2018
Bertie  Maroon , 32mm £650 Russell Due Jan 2019
Bertie  Deep Brunswick Green, 32mm £650 Lilla Due Feb 2018

Billy Due March 2019

Large stocks of the Roundhouse white metal parts including loco lamps,
metal jacks, buckets and much more available to purchase!

Home builder parts including basic pressure gauge, basic
radio control kits, buffer sets, buffer overlay plus more also available!

*In stock as of 070818, please note these loco's may no longer be available, check stocks online or call.
Please note basic range takes 4 weeks from inital order and other locomotives ane i batches.,
Batch dates will be in product description. Locomotives in stock will state instant dispatch available.

PECO BACHMANN DSW MSS
32mm (SM32) Track Percy and the Troublesome Trucks Set 90069 £390.00  Upgrade Cylinders DSUPCYL Eraiq FMkiomoen neiban. Shae  Has
Flexi Track - 12 Pack SLE0OX12  £110.00  Thomas with Annie & Clarabel Set 90068 £390.00 Ceramic Gas Bumer Set DSUPGES £90.00 S Tank Locomotve Kit (32rmidSmm)  E09051 £1E00
Fliei Track - 4 Pack SLEOOxd  €3800  Thomas' Christmas Delivery 90087 £410.00 Thres Wick Meths Burnar DSUPZWMB £45.00 Marman Tender (32memiSimen) 1143 £53.00
Flexi Track - Single SL600XT  £1000  Taby the Tram 91405 £25000  Dead Leg Lubricator DSUPDLDL 20 g ) e o
:ﬂad‘ gur\'a . g IPack g%g:?‘ E;-tégo Thamas the Tark Engine 91401 £225.00 Steam Regulator Kit DSUPSRK £35.00  Bue Tender [RmmdSmm) EIMRBL  E00
track Curve - Single X . i Small Brass Chimney Cow! DSENSMCWL £4.00  Maroon Passenger Coach (3ZmmidSewn) 511201 £53.00
Setrack 38 Radius Curve - Single  STEO7  £8.50 iﬁfﬁéﬂiﬁm i gﬁf %%3” Brass Cab Hand R:i:s DSENCH s ki o il - sl
?“"m‘;ﬁﬁ’ Curve - Six Pack gLng;&ﬁ E:g-% Clarabel Coach 97002 £80.00 Brass Side Tank Hand Rails ~ DSENSTHR £520  Goods Vo [R2mmiimm s esaon
g Ea SiFeR  fason  Emiy's Coash 97003 £60.00 Brass Smoke Box Hand Rails DSENSBXHR ~ £310  Sarumilrecton i
¥ Point SLEBST fas00  Emily's Brake Coach 97004 £80.00 Cylinder Covers. DSENCYCY 1200 Coal Wagon Ungainied {3zmmismm) 9195054 £53.00
Small Radius Right Hand Tumout SLEEST gasop  Troublesome Truckd 98001 E£58.50 Brass Sand Boxes DSENSEX £12 50 ::;:r ':l;:&ec ‘Wagons (32mesmm) s‘: 53313 g: o
Small Radius Left Hand Tumout SLEGSZ  £4500  Troublesome Truck 2 98001 £58.50 Brass Tank Tops DSENWTT £940 o o Trace oS cwoo
Wagon Tumiable and Crossing SLE27 £20.00  lee Gream Wagon 98015 E56.00 Lubricating Oil SWLUB3D £300  venHan Pory B10001 £24:40
Rail Joiners - 24 Pack SLB1D E3.50 Tidmouth Milk Tank 98005 £39.00 Meths Burner Wick DSWWKE £4:00  HightNand Foy ol =40
45mm (G45) Track 8.C Ruffay 98010 E70.00 Curve Tipped Syringe DSWCTS £2.10
Flesi Track - Six Pack SLO00xE  E70.00 Explosives Box Van 98017 £56.00 460 Steam Ol 500m! DSW460SO500  £5.50 WE HOLD A FULL RANGE OF MSS SPARES
Flexi Track - Single SLE00x1  E15.00 Open Wagon Blue 98012 £56.00 220 Steam oil 500m DSW22050500. £550 AND UPGRADES FOR OLD MAMOD & MSS LOCOS
Satrack Curve - Sl Pack SIS E40.00 Open Wagon Red 98013 £56.00 Soiid Fuel Tablets 980001 £3.50
Seireckiuirie Sl Sratad: 4400 Sodor Fruit & Vegetable Co, Box Van 98016 E£56.00  Water Filler Bottle DSWWFB £4.00 MAMOD
Sereck Srowi - L Pack ot Soor Fuel Tank 98004 £56.00 Meths Filler Botle DSWMFB E3.00 Tetiord MTELGE | EASE00
mﬁf‘gﬁm Single Sa v Dump Gar {Oxide Red) 92504 £46.00 NI MK3 From  £33600
Lal Hand Point SLo06 £54.00 &' Flat Wagon with Logs #8470 ETHO0 Saddla Tank MET From  £336.00
Pt Motos Mounting Plats ps 160 "LS" Skefeton Log Car 98480 £79.00 Brunel MBrunelDG  £440.00
Metal Rail Joiners - 18 Pack sL910 £6.00 "LS" Speader Orange 96253 £90.00 Brunel Goods Set BGS-CC-N - E520.00
Insulating Rai Joiners - 12 Pack  SLA11 £3.10 "L8" Speeder PRR 96251 £90.00 Tendat MTDR £39.00
Dual Rail doiners - 6 Pack SLo1Z  £6.00 'LS" Speeder Santa Fe 96252 £90.00 BACHMANN Tanker m Eﬂﬁf-w
SLATERS SeieaePuinn 16immn Sgoke Eramman and Dileor I £199 it il e S
; : i o Available in 32mm and 45mm 16mm Scale Sitiing Man and Woman  16-704  £19.95 Telford Tendar MTDRT 4500
Festiniog Rallway Ashbury First Class 4-Wheel Carriage Kit 16001 E73.50 i ¢ it 16mm Scale Standing Man and Woman  16-705  E19.85 )
Fastiniog Rallway Third Ciass Ashbury 4-Wheel Carriage Kit 16002 £7350  With @ wide range of Radii SUMMERLANDS CHUFFER
G Scale Grazing Cows 22-199 £24.95 1 £
Dinarwic Skate Wagon Kit 16901 £2000 G Scake Horses Standing and Grazing~ 22-201  £2405  1hese highly developed and precision
:2::”!09 :a!:\m i ;cm Efnikemaéf;! Wanw;? Kim :g:ﬁ g’;’ggg . engineered chuff pipes that can bring
niog Railway 2 Ton ral I3 an . :
War Depariment Light Railways K Class Skip Wagon Kit  16W08  £20.00 : lhe;ealldsound of al“'om"}g St;a";llcm
Dinarwic Quarry Slab Wagon Kit 16W08  E25.50 wige-range-2iways ih-950c
Dinarwic Quarry "rubbish’ Wagon Kit 16A08  £25.50 Specials can be ordered on request
Slasters Mek-Pak 0502 £5.00 —

Siasler's Mek-Pak Brush 0505 E370

= =2

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

facebook

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



Miniature Steam Pty Ltd
Open Launch IMP & 2” Boiler

“Economy” Steam Plants Trarr s

Final (landed) Cost Final (landed) Cost Final (landed) Cost
{Avon Steam Plant}  Introductory 10% off total IMP. Boat Kit Introductory 10% off total (Tyne Steam Plant)
UK £ 478.00 price if steam plant and UK £ 163.00 price if steam plant and UK £ 413.00
EU € 535.00 boat kit ordered together m boat kit ordered together EU € 462.00

USA $516.00 before January 2019 mﬂ before January 2019 USA $446.00
Canada $706.00 Canada $238.00 Canada $610.00

Carvel design GRP hull, 620mm L,210mm W. Kit includes clean cut-outs for all components, except deck cladding, making assembly mainly a glue &
paint job. Three engine options for steam plants - Avon - reversing(left), Tyne non- reversing (right), Graham Industries TVR1(not shown) supplied by
customer. The steam plants are designed to “drop in” - only require fixing of mounting tray to mounting blocks (supplied) and making propeller
drive shaft connections. Appropriate assembly and operating instructions and spare parts list supplied with each order. RC equipment not included.
Free email support for any operating problems. Landed costs are based on Commonwealth Bank exchange rates at 8 August 2018.

See website for special international freight prices:

our website: www.miniaturesteammodels.com Australian agent for JoTiKa
oremail:  info@miniaturesteammodels.com model boats

PHOENIX ¢ PRECISION

We Regret that we will NOT be at the
Midlands Model Engineering show this year.

H OWGVG r Orders placed online at

www.phoenix-paints.co.uk
during October will receive up to
£5.00 credit towards the cost of shipping.

To receive your credit, enter code MME 1018 in the Promotional code box during checkout.

This offer is only for use against shipping charges, Valld from 00.01 on the 1st October 2018 until 23.59 on the 31st October 2018. Restricted o one use per person/househald.
ONLY valid for orders placed via the phoenix-paints website. Not valid in conjunction with any other offer, We reserve the nght to withdraw, amend or refuse this offer for any reason at any time.

Phoenix Precision Paints Ltd. Orwell Court, Wickford, Essex. SS11 8YJ.
\___Www.phoenix-paints.co.uk 01268 730549 sales@phoenix-paints.co.uk




MODEL
Hiciess SUBSCRIPTION ORDER FORM

DIRECT DEBIT SUBSCRIPTIONS (uk only)

Yes, | would like to subscribe to Model Engineer

[ Print + Digital: £17.99 every quarter
[] Print Subscription: £14.99 every quarter (saving 41%)

YOUR DETAILS must be completed
Mr/Mrs/MisS/MS ................. INItial s SUMAME .o

Address

Originator's reference 422562 @B‘S i
Name of bank

Account number ]

{Sort code

Instructions to your bank or building society: Please 1Pay 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.

{Reference 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:
[JPrint + Digital: £78.00 (Saving 36%) [] EU Print + Digital: £105.00

Print: £66.00 (Saving 36% LIEU Print: £93.00
O ( 936%) [CJROW Print + Digital: £105.00

[CJROW Print: £93.00
PAYMENT DETAILS

[JPostal Order/Cheque []Visa/MasterCard []Maestro

Please make cheques payable to MyTimeMedia Ltd and write code ME4594P on the
back

CardnOlder'S NAME..........oovvvoeeeeeeeeccee e

Card no:

Valid from

SIGNATUTE. ..

TERMS & CONDITIONS: Offer ends 13th September 2018. 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@model-engineer.
co.uk. Please select here if you are happy to receive such offers by email @ by post @ by phone Q.

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.
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Martin Evans can be
contacted on the mobile
number or email below
and would be delighted to
receive your contributions,
in the form of items of
correspondence, comment
or articles.

07710-192953
mrevans@cantab.net
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Bradford Track Reopening
Bradford Model Engineering
Society goes back a long
time, certainly to the 1900's
and perhaps before, and is
recorded as being the fourth
oldest model engineering
society in the world.

In the late 1940's their
first permanent railway track
was built at Thackley, near
Bradford, but after nearly 20
years, in 1966, agreement was
reached with the then Shipley
Council to relocate to their
present home in Northcliff
Woods, Shipley. A raised 3%
and 5 inch gauge track was
built in front of the original
Edwardian bandstand which
became their clubhouse. This
track was formally opened on
the 7th September 1968 by
the then editor of the Model
Engineer magazine, Martin
Evans (MKI!). Exactly a year
later on September 7th 1969
an impressive 60 mile non-
stop run by a 5 inch gauge
freelance locomotive called
Pamela was achieved on the
newly constructed track.

After half a century it was
decided that a rebuild of the
track was required and this
was carried out over the winter
of 2017/18 by a band of twelve
hard-working volunteers (see
photograph). The re-opening
ceremony will be held on the
15% September and the ribbon
will be cut at noon by Diane,
followed by an inaugural lap
of the newly opened track.
A report of the event will
appear in due course in Model
Engineer.

If you would like to be
present at the reopening
you can find directions to
the Bradford track at www.

bradfordmes.co.uk under
the ‘Rail' tab or contact Russ
Coppin on 07815-048999.

The Ashton Court Railway
The Bristol Society of Model
Engineers faces the prospect
of losing its track at Ashton
Court. The Bristol City Council
is proposing not to renew
their lease on the site; instead
they propose to use the land
for ‘alternative activities’.
The Bristol Society is a
volunteer run, charity based,
organisation that has built and
operated the railway at Ashton
Court over the last 45 years.
Over this time, it has given
countless hours of enjoyment
to the wider community in and
around the city of Bristol.
A Bristol City Council
spokesperson said: “We
are looking for new income
generating opportunities
at Ashton Court, and the
miniature railway site is one
of the sites being considered.
This is because it brings
in very little money and
the site does not currently
pay for itself. However, no
decision has been made
and we are still working
with BSMEE to try to find a
solution that is acceptable
to everyone. Current options
being discussed include
continuing to run the railway
at Ashton Court using a new
business model, or looking
at opportunities to move the
railway to other Bristol parks.”
Most readers of Model
Engineer will appreciate that
the considerable time and
expense involved in moving
a club track, along with the
rebuild of the associated

(Photograph: Rebeka Ashworth.)

facilities, would stretch the
resources of any club. Yet this
is a prospect already faced

by a number of clubs, as well
as Bristol, and, the way things
are going, could face many
others in the future.

For Bristol City Council,
like so many others, it seems
that their first priority, beyond
anything else, is to ‘work their
assets’ to the maximum.
They need to though, don’t
they, in order to pay the
enormous salaries of their
chief executives (often twice
the Prime Minister's — why?).
Their evident inability to
see beyond the ‘bottom
line' appears to blind them
to the effect this has on
the communities they are
supposed to serve.

The Society needs your
support and is setting
up an online petition. For
further details please follow
the Ashton Court Railway
on Facebook, Twitter and
Instagram:
facebook.com/
AshtonCourtRly
twitter.com/AshtonCourtRly
instagram.com/
AshtonCourtRly

ERRATUM

We suffered a slight mix-up
with captions in the Bloxham
Steam Rally report (M.E.
4592, p. 218, 3 August). The
captions for photos 5 and 6
were inadvertently swapped
over so that the MTB became
the coaster and vice versa.

I'm sure most of you spotted
this but, for those who didn't,
I'm sorry for any confusion
caused.
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Wandong Live

Les Phillips
tells the
story of the
Wandong
Live
Steamers, based in
Victoria, Australia.

Continued from p.241
M.E. 4592, 3 August 2018
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now the Editor is getting

impatient with me to ‘get
on’ so let’s turn to the run
now and | hope the following
pictures and commentary
show something of our site
as well as some interesting
locomotives.

I am quite sure that by

The run
Considering our lack of
facilities, we felt for some
years we were in no position to
host an invitation run as other
clubs were doing but we began
to hear of people wanting to
come just the same. So, it was
decided to host our first and it
was agreed it would be a one-
day affair, as a trial. Numbers
were quite reasonable for this
first run and we felt that it
was a success so it was then
decided to hold it bi-annually.
Successive runs saw numbers
increase, plus interstate visitors
heard about it and wanted to
come so the event increased
to two, then three days. Last
year’s, 2017, was our 7th.
Having announced to the
model railway fraternity that it
was ‘on’ again we soon began
to get the feeling that we could
almost be overwhelmed as
we had received word that a
largish contingent was coming
from New South Wales clubs.
With our membership generally
only around the thirty mark
there was a lot to be done and
with the interstate numbers
envisaged we felt it had to be
a three-day event as it was a

L

day's journey to get here! And
as it is somewhat limited as
to what our marvellous ladies
can do as regards catering,
those attending would have
to fend for themselves other
than the Saturday lunch which
the girls would provide. It
was finally resolved to be the
Friday, Saturday being the
main day and the Sunday. But
as it turned out some visitors
arrived earlier!!

Here | digress very briefly,
‘fessing up’ | am a sort of ‘ghost
writer’ as | was too ill to attend!
But having offered to do it for
the Editor long before the event,
the following is what | have
learned by ‘pumping’ my fellow
members and drawing on those
in and outside our club who
have a ‘photographic bent'.

As a lead in to the story
and photographs, here’s a few
statistics.

We had approximately 125
attendees of which | estimate
100 were visitors. To my
nearest reckoning (from the
attendance book) there were
twelve plus from N.S.W., two
from South Australia and
the rest country Victoria and
metropolitan Melbourne. And
of course the ‘Wondongers'.

There were twenty six steam
locomotives and fourteen
Diesels in attendance.

One hundred and ten
lunches were supplied and of
course morning and afternoon
teas along with endless cups
of ‘the engineman’s best friend’
as LBSC called it.

There were approximately
twelve campers all told with
caravans and tents.

Those photographers
who offered pictures will
be acknowledged at the
finish. Finally, some of the
infrastructure pictures were
taken by the author on other
occasions in an endeavour
to give some appreciation of
what those early members
achieved and if | had nothing
suitable. After that long
preamble - to the run itself.

The run - really

Quite a few had come a long
way for this and had arrived
Wednesday afternoon! | do
not have any detail of the
Thursday running so will move
on to the Friday.

A member informed me it
was cold to bitterly cold but
fine. However, this did not
seem to dampen anyone'’s
enthusiasm and they were
on the track early making the
most of the dry conditions,
particularly the ‘interstaters’.

With the following
photographs and description,

I have endeavoured to capture
some detail of our site to
complement the pictures.

With the wattles starting to
bloom behind, here's Jason
Schmidt’'s New South Wales
59 Class 2-8-0 and train sitting
for the photographer on the
main line adjacent to the Mesa
yards (photo 9). Just a little
later (photo 10) we have Greg
Coleman, also of N.S.W.,, also
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on a 59 Class steaming past
the mesa yards.

In photo 11 the young driver
(unknown) of a V.R. Diesel
is crossing the girder bridge
observing the 5km per hour
speed limit and taking in his
surroundings.

Having left the west creek
crossing girder bridge and on
the gradient approaching the
Mesa, a Southern Railway 4-4-0
(photo 12) waits for the road
with the steep hill on its left
and the creek on its right, with
a Diesel close behind and also
waiting.

On the other side of the creek
the driver of Ben McGuire's
N.S.W. 5906, Greg Szock, with
a long goods train (photo 13)
is attentive to his charge as it
climbs the approximately 1:100
gradient from the east creek
crossing truss bridge to the
yards and refuge.

With photo 14 the
photographer has really ‘hit
his straps’ with this picture
of a very nice N.S.W. 33 Class
4-6-0 in the foreground and a
freight with three Diesels at the
front in the background on the
Sydney/Melbourne main line.

A colourful and busy scene
as we move to the yards
area (photo 15) with a green
pannier tank, Bob Smith’s
black South Australian 700
Class 2-8-2 and a blue N.S.W.
35 Class 4-6-0.

It is Saturday morning, the
weather is holding and further
visitors are arriving but some
were already on the track. Bob
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Smith’s S.A.R. 2-8-2 (photo 16)
is in the yards and waits for

its owner. Obviously raring to
go, a N.S.W. 35 Class 4-6-0 sits
briefly on the turntable (photo
17) with Greg Coleman of

the N.S.W. club lllawarra Live
Steamers looking on.

Whilst on N.S.W.
locomotives another 35 Class
(photo 18), owner unknown,
is ready for the road and sits
waiting in its light green livery,
whilst a very nicely detailed
blue N.S.W. 3602 4-6-0 (photo
19) is stabled for the moment.

Almost a ‘piece-de
resistance’, Reg Watters
magnificent G.W.R. coaches,
including a slip coach which
actually does ‘slip’ (photo 20),
are parked for the moment on
one of the two ‘run on’ tracks
whilst waiting for his King
Class King Edward 1 (photo 21)
to be ‘fired up’ and backed onto
the coaches.

A busy scene at lunch time
(photo 22) with the BBQ area
overflowing with people,
the yards area full of parked
locomotives and supplier
Ben De Gabriel's tent full of
customers.

Nigel Alexander of Victorian
Bluescope Westernport Club
with a passenger leaves the
west creek crossing girder
bridge on his Britannia Class
Iron Duke (photo 23) and
starts up the 1:100 grade
heading for the Mesa. Then
Nigel and Iron Duke have to
come to grips with the 1:40
approach to top the Mesa
plateau to either turn off into
the yards or proceed to the
east creek crossing.

Jason Schmidt with his
N.S.W. 59 Class 2-8-0, 5901,
and long goods train (photo 24)
also leaves the girder bridge
and faces the same challenges
as Nigel and Iron Duke.

The photographer has really
captured the moment (photo
25) under difficult photographic
conditions, with this night
scene of Wandong member
Greg Pepperell presenting
an atmospheric scene on his
locomotive in the yards.

S.L.S.V. member Josh
Whitney is in charge of fellow
member David Smiths ex
Somerset & Dorset 2-6-0

www.model-engineer.co.uk
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in B.R. colours (photo 26)
approaching the main yard to
either turn out or continue on.

And now to round things off -
three pictures of locomotives of
Wandong members. Residing in
the roundhouse (photo 27), lan
Davies’ magnificent Victorian
Railways ‘H’ Class 4-8-4, locally
known as Heavy Harry (only one
was produced) rests in front
of Mel. Skinners V.R. highly
detailed K Class.

The penultimate picture and
giving full credit due to the
photographer for a great result,
(photo 28) is Anthony Daniel's
V.R. A2 Class 4-6-2 looking
absolutely resplendent.

The last picture has to be of
our late foundation member
Neville Levin's V.R. ‘J’ Class
(photo 29) now owned by his
son Robin. I chose this picture
because of the immaculate
detail but what you cannot see
is equally good!

So, at this point | have a red
signal and have come to a stop
apart from acknowledging the
fantastic effort our ladies put
in to make this run the huge
success | have been told about!

I hope you have enjoyed
reading of our formation and
run as much as | have enjoyed
putting it together. Happy
modelling at whatever is your
forte.

Acknowledgements
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queries.

Larry Hazel for many of his
photographs.
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Representative of the A.ALL.S,,
for photographs.

Wandong member, lan
Davies, for photographs. ME
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Chris Gunn
makes a
start on
the various
guards required for the
tractor.

Continued from p.227
M.E. 4592, 3 August 2018

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.

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

www.model-engineer.co.uk

ith most of the details
made and test fitted, it
was time to make sure

all items that needed guarding
were in place so | could start
making the guards and covers.
These were all shown in the

o i e

: L X

Garrett 4CD Tract

in 6 inch scale

drawings supplied with the
casting set but, as always, |
prefer to use the drawings as a
guide particularly in the case of
covers as there always seems
to be something unforeseen in
the way.

Guard drawing.

PART 47

or

| assumed the drawings
were all correct for the
purposes of obtaining the
material, so | made a cutting
list and went to visit my local
sheet metal company with it.

I had allowed a little extra on
the sizes of the sheets that
would provide the outer faces
of the guards and | had some
strips cut to the right width
for the edges of the guards. |
planned to cut the outer guard
face to the right profile, then
weld an edge all around and
add dummy rivets to make the
guard look better.

The engine and tender were
on the trolley and the wheels
and flywheel were off and
out of the way. | started off
with the final drive gear guard
which was the simplest, as
shown in photo 416.

I have mentioned before
that | dislike sheet metal work
for some reason. For me,
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Trimmed guard blank.

sheet metal never seems to
behave as | expect. Maybe

it is because the company
where | did my apprenticeship
did not have a sheet metal
department so | was never
taught the basics. However, |
did work for two companies

after that in which sheet metal

work played a significant

part in their business but |
was working as a designer by
then and did not get involved
on the shop floor. | was well
aware of the manufacturing
techniques of course but |
was, and am, missing the
hands on experience which is
the best way to learn.

The method | used to make
the guards was within my
capabilities but | am aware
that some folk may want to
make the guards as drawn
with a rolled edge if they have
access to the right equipment
to produce the rolled edge -
namely an English wheel - or
are prepared to beat the edge

Welded gurd rim.
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[ —
Guard ready for welding.

over a former. | guess a simple
press tool could be made to
produce a dished front in the
same way as the sides for the
tender or the ends of the belly
tank were produced.

What | did was to mark out
the profile of the guard on my
sheet of 1.5mm thick steel - or

Tacking guard rim.

16g in old money. | made the
profile about % inch bigger
all round than it needed to
be. | also allowed about %
inch extra between the two
halves of the guard so | could
split it later to make the joint
needed so the guard can be
fitted. Photograph 417 shows

Guard cleaned up.

the guard marked out and
trimmed.

Once the blank was trimmed
it was then cut into two
sections along the joint and
the joint faces cleaned up as
shown in photo 418.

The next step was to roll the
section of the rim as shown
in photo 419. Then the blank
was placed face down on my
welding trolley and the rim
positioned to the marking out
and clamped. | used magnetic
welding clamps to keep the
rim square to the blank and a
piece of flat bar and some ‘G’
clamps to hold it all in position
as shown in photo 420.

Once everything was
clamped firmly in place, a
pre-requisite in my view for
successful welding, | tacked
around the outside of the rim
to hold everything together as
shown in photo 421 and then |
welded all around the inside of
the rim which is where the real
welding was done, as shown
in photo 422.

Model Engineer 31 August 2018



Part-rolled rim.

Once the main weld was
done on the inside, unseen
when fitted, | hoped | could
clean up the outside edge
flush and without too many
holes. Photograph 423 shows
the completed cleaned up
section.

A few small holes can be
seen here and there but these
would be filled when it got to
the painting stage.

| followed the same
procedure with the top half
of the guard, which is pear
shaped. | had to roll a tighter
radius for the top of the guard
and a looser one for the sides,
which was not easy to gauge,
so in the end | concentrated
on the top radius and got that
right, then welded around
that and, when that section
was done, | opened up the
sides of the rim and welded
them. Photograph 424 shows
the initial set up and photo
425 the second stage in the
welding of the sides of the
guard.

| repeated the set up shown

Final drive guard cleaned up.

out the centre section, which
is clamped to my temporary
worktop while supported with
a block and then the cut can
be made in safety without
trying to hold the workpiece
in one hand and the grinder in
the other.

The guards were tried in
position and were basically

GARRETT 4CD TRACTOR |

Cutting final drive guard.

fine but would need some
additional cut outs and
notches before the guards
could be pushed back to the

hornplates and the brackets
could be fitted.

®To be continued.

Next time | will continue with the primary drive guard and
then deal with the brackets etc.

in photo 425 a couple of times

until the edge was finished
and then cleaned the edge up
as shown in photo 426.
When both sections were
complete to this stage, the
next operation was to cut
the centres out to match the
drawing and this was done
using a thin cutting disc in
my angle grinder. After this
the cut edge was cleaned up
with a sanding disc and my
power file. Photograph 427
shows the set up for cutting
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Book Review

On the Right Lines

By Chris Rayward

his is a most informative
I book, being an honest
and intriguing account
of one who is well known in
model engineering circles and
also to the reviewer.

Chris sketches his own
progress through life, which
has always had a strong bias
towards engineering. Born
during the early years of the
Second World War, in the
North Riding of Yorkshire, his
early years were influenced
very much by Meccano, an
obsession which was fostered
when his family moved to
GWR territory in Harlington,
Middlesex. That merely
increased the opportunity for
influence of things mechanical
and of railways in particular.

His father’s difficult
adjustment to peacetime living
dictated a move to Australia,
which provided Chris not
only with his first experience
of life at sea, but conditions
which developed his aptitude
for engineering. Brands such
as Meccano, Hornby and
Dinky Toys were to be found
the other side of the world
and contributed to a happy
childhood. The Australian life
was not to last, however, and

a move back to Blighty saw
the family firmly settled in the
West Country, in Somerset
and Dorset territory. Chris’s
interests were enriched by the
engineering of the railways
he had got to know and by
naval hardware, in particular
by the power sources for both
means of transport. Thus,
contact with things near the
seaside and a fascination for
both steam and diesel engines
influenced his career path.
Meanwhile model
engineering and in particular
model boat building were
near the top of the pile in
his interests as he entered
into apprenticeship at
Aldermaston. This went well
and led eventually to degree
studies at what became
the University of Bath.
The direction which Chris
eventually took was perhaps
influenced by his experiences
in Australia: he joined the
merchant navy and found
himself deeply immersed in
heavy diesel engine work, even
learning about maintaining
equipment when a long way
from base. Again, the model
making thread shone through,
with ship modelling the

A 5 inch gauge industrial Peckett R4 locomotive.

obvious influence, as well as
the lure of stationary steam
engines.

A career in the merchant
navy was not to be Chris's
long term objective and, after
two tours of duty around the
world he looked for another
opportunity more particularly
in engine research. What better
destination could he have
found than Ricardo in Sussex,
where he settled into diesel
engine research, tempered of
course as always with some
model engineering. Even then,
the lure of the sea was still
present and he did his duty as
a member of the RNR; happy
coincidence led him to meet
his future wife, this forming
the catalyst for moving jobs
to one in a different part of
the country, where they might
more easily afford to buy a
house.

So dawned the part of
his career at Perkins of
Peterborough, still well known
as innovative manufacturers
of diesel engines. The
family settled in the village
of Nassington, not far from
Peterborough, where it
stretched to three children
after a few years. Meanwhile
Chris built a ground level
track in his garden and made
an LNWR Jumbo to run on it.
His career at Perkins went
well, including production
management and technical
service, before he eventually
found his real calling in the
field of quality assurance.
This went on for a few years
until the arrival of his third
child (a daughter). This event
led to the need to move to a
bigger house, which was duly
found at Ryhall, just north of
Stamford, where he set up
yet another workshop and
energetically joined in the
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Chris Rayward's model of a motor torpedo boat (MTB).

activities of the local model
engineering society.

Just when things seemed to
be going well, his infant third
child, Sophie, was diagnosed
with leukaemia; this terrible
blow required immediate
treatment at Great Ormond
Street hospital, a burden which
was borne primarily by Chris’s
wife for a number of weeks
before an eventual happy
return to good health and a
cure which has lasted until the
present day. An irony which
comes over in the book is that,
before the diagnosis, Chris had
taken part in some significant
fund-raising for Great Ormond
Street Hospital together with
some of his work colleagues.
He could never have known
that his family would shortly
be on the receiving end of
the services offered by this
wonderful establishment.

No sooner had Sophie's
health settled down after her
long course of treatment,
than Perkins declared a major
redundancy, in which Chris
lost his job. A redundancy
package cushioned his time
searching for another job,
which would inevitably mean
a relocation to elsewhere in
the country. He found the
opportunity to teach physics
at Stamford School to bring
in some money while looking
for a permanent job. After a
short while he found a good
job in his chosen field with
Lucas Car Braking Systems
in Pontypool and settled
some 20 miles away in

www.model-engineer.co.uk

Monmouth where, not for the
first time, he built a shed for
the magic hobby and was
able to work on his Coal Tank
locomotive which was to be
published in serial form in
Engineering in Miniature. The
automotive industry was at
that time enduring a period
of great turmoil which led
to him taking on the Quality
Manager's position. Eventually
things in Lucas were not
looking promising, so Chris
found another suitable post
with ABB in Telford. This
required him again to live
away from home for the
benefit of family stability
until it was possible to move
to a new house (yes with yet
another workshop shed!) in
Worcester. In its wake this
move caused problems with
his daughter’s education and
his wife ended up staying in a
flat in Monmouth during each
week so that Sophie could
return to the school where she
had been happy.

Chris's life at ABB, having
started well, began to go
sour with implants from the
company's headquarters
causing trouble in this country,
so he was delighted to find
another job, this time with
another arm of his old company
Ricardo, in Worcester of all
places. This assignment
too, started well until this
branch of the company
was sold to a German outfit
who promptly declared the
Worcester staff redundant.
In these circumstances Chris

challenged them legally
and secured some useful
compensation which stabilised
his living while he cast around
for a change of career direction.
He decided to go out on his
own with his track record in
quality assurance and soon
built up a small portfolio of
customers in small businesses
not too far from home. It was,
however, at this time that
TEE Publishing were looking
for a new technical editor
for Engineering in Miniature,
so this was a job which he
fitted with great ease and for
some time he split his time
comfortably between QA and
model engineering. In this field
he had finished the LNWR Coal
Tank and was well on with
the design of the Beattie Well
Tank. After that he started on
the Lady of the Lake series,
which of course cements
his credentials in the field of
model engineering.

A 7% inch gauge model of the Adams version of the LSWR 2-4-0

Chris Rayward's model of the LNWR Lady of the Lake 2-2-2 passenger engine.

BOOK REVIEW

N

In the book Chris explains
how, down the years, he
has made use of the time
available to construct various
models, from simple wooden
children’s toys to ornamental
mantelpiece examples and one
is left wondering where they
will all end up. It also reflects
how a sound engineering
education lays the foundation
for not only an interesting and
challenging professional life,
but also gives one the tools
for making a mark in the world
of model making. Chris’s life
has not always been easy but
he has always risen to the
occasion and the bitter sweet
nature of his journey through
life becomes obvious as one
turns the pages. The book is
illustrated with the author’s
own pictures from his infancy
until the present day and,
whether you know him or not,
it makes an interesting read.

D A G Brown

&

Beattie Well Tank based on Chris Rayward's design.
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The Barclay Well

Tanks of the Great

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

Continued from p.223
M.E. 4592, 3 August 2018

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

use of castings, the 0-4-0
design is described as two
versions; as-built for the
British Admiralty in 1918
and as rebuilt and currently
running on the Talyllyn
Railway as their locomotive
No.6, Douglas. The 0-6-0
engines described were built
in 1917 and operated on 60
centimetre gauge track at
the Western Front in France.
These were small, spartan
machines of which only 25
were supplied and none have
survived into preservation.
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Steam test

The steam test is an important
part of boiler testing and my
intention was to combine

this with a bench test of the
locomotive. | anticipated no
problems with the boiler, as

| had tested it many times
before and the chassis was
successfully tested some time
ago on compressed air. There
were plenty of incentives for
getting the engine ‘back on
track’, as it now has many
improved features along with
some new items. The main
items of improvement, the
appropriate ones of which have
been incorporated into the
current design, are as follows:

+ double PTFE piston rings;

* correct Barclay-type
expansion links;

* redesigned and rebuilt
crosshead feed pump;

* new injector systems;

* new injector clack valves;

« improved smokebox vacuum;

* reseated cylinder steam
valves;

« triple drain cocks;

* new steam brake;

* improved ports on regulator;

+ additional axlebox springs.

! Sl e

The first bench test in 1982.

Awaiting the steam test.

That's only the ones |
remember, so plenty to be
getting on with and, bearing
in mind that the locomotive
performed well before the
rebuild, it should run now like
a Rolls Royce! Photograph
186 shows the rebuilt
engine awaiting steam test
but lacking the Douglas
nameplates, which have yet

wPART 39

to be made. | will make these
from % inch thick brass,
etched with ferric chloride
solution using ‘Letraset’
purchased on the Internet —
more details of this later.
Photograph 187 shows the
original engine undergoing
its first bench test in 1982 -
hence the poor quality of the
photograph. The engine was
named John Thomas after the
‘hedger and ditcher’ on the
Talyllyn Railway at the time.
John Thomas was the brother-
in-law of Dai Jones, the senior
driver in those days. Dai was
the son of Hugh Jones, who
was driver on the line in the
days when the Talyllyn was
owned by the local MP, Sir
Henry Haydn Jones. Since
then, Dai’s son David has
followed in the footsteps of
his father and grandfather as
a permanent member of the
railway staff. He has now been
joined by his son Thomas,
who makes it five generations

Model Engineer 31 August 2018



BARCLAY LOCOMOTIVE |

Fig 119

Schematic of incline and turntable.
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of Joneses who have served
the railway. | fired many times
to Dai — the perfect Welsh
gentleman who was known to
be very forgiving of his novice,
volunteer firemen!

A useful inclination

| have been thinking for a long
time now that, before getting
the locomotive up on the
bench for the steam test, some
device would be useful to
enable me to raise the engine
alone. I've struggled in the
past, but now it needs at least
two healthy hombres to do the
job, as I'm getting to the age
now when I'm not invincible!
So, some sensible engineering
solution was required and not
before time!

The first thing that came to
mind was an inclined plane
worked using a gun tackle,
which is a block and tackle
with a 2:1 advantage — so it
was off down to the ‘Chino’
to purchase some suitable
rope and some plastic pulleys.
And, in addition, some sort of
turntable would be extremely
helpful, so I could turn the
engine once it was up at

www.model-engineer.co.uk

bench height, allowing work
to be carried out on both
sides. The incline, turntable
etc. would be made from mild
steel stock of which | had
plenty available.

The INCLINE and
WORKBENCH TURNTABLE
Once up the incline and onto
the bench the simple turntable
enables work to be carried out
by one person at bench height,
on either side of the engine; it's
such a heavy, bulky item that
it's not an easy task to turn it
around as required.

Details of the incline and
turntable are shown in fig
119. Note that the dimensions
are specific to my layout and
locomotive but the figure gives
the general idea.

For locomotives with a large
overhang, such as the Barclay
0-4-0, it is essential to protect
the drain cocks when moving
from level track to the start of
the incline and such moves
have been done many times
before — see photo 188, which
shows Glyder being rerailed
recently from a low-loader at
Beamish museum.

At some stage of design it
makes sense to address the
likely weight of an engine,
particularly as 5 inch narrow
gauge locomotives tend to be
big and heavy. This information
is normally difficult to acquire
without having an engine to
actually weigh but in this case
one exists with an estimated
weight of 80 kilos and | have
to admit that, as a young man,
I did lift it unassisted onto the
workbench once - and once
only!

Glyder arriving at Beamish (Beamish Museum).

Via the incline | managed
to get a fairly good weight
measurement. For this |
measured the length and height
of the incline and determined
the weight of the engine on it
using a spring balance of the
type used for hand luggage,
which weighs a maximum
of 32kg. These balances are
presumably fairly accurate,
airport weight restrictions being
what they are.

With an incline 10 feet
long, 35 inches high and a
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balance weight measurement
of 25kg, the total engine
weight comes out at just

under 86kg — a considerable
weight for two men to lift. This
value compares well with the
calculated value of 64kg based
on the stated Talyllyn weight of
8 tonnes. As most components
on a working model are
significantly oversize | think
the measured value is perfectly
reasonable. As an example, the
original boilerplate thickness
of % inch equatesto a s

inch thickness of copper on
the model; a factor of 3 not

5. Similarly, the % inch thick
frames are % inch thick on the
model; a factor of 2.

The engine is easily moved
up and down the incline using
the block and tackle, requiring
a force of approximately
12kg, and the operation can
be safely carried out by one
person working alone.

Once the locomotive is on
the bench, the rail section on
which it sits at the top of the
incline is easily rotated. In
addition, it is possible to raise
the foot of the incline on a
stanchion to provide a fairly
long section of raised angle
iron track and this allows for
easy access to all parts of the
locomotive, see photo 189.

Three-way point

To access the incline and
bench from the ground level
track | removed a nearby
standard point and replaced it
with a three-way stub turnout.
The stub point work during
installation is shown in photo
190 - dogs are so nosey!

The track nearest the wall in
photo 191 leads to a door in
the ‘engine shed’, which just
happens to be a space under
the sink in the utility! The door
can be seen to the right of the
photograph. On the extreme
left the garden wall had to be
cut away to allow the engine
to pass without scratching the
nice, new paintwork. Part of
the cut-out, before rendering,
can be seen on the left-hand
edge of photo 191.

The track in the foreground
is the main line, temporarily
raised an inch or so in
sympathy with the centre road
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Close up of the top joint and turntable.

from the three-way point. No
problem there, of course, as
the line operates with 'one
engine in steam’ by default!

Once the three-way point
was in place it was a simple
matter to temporarily elevate
the centre lane with suitable
bricks to line up with the
incline. See photos 191 and
192. Photograph 193 shows
the top joint and the turntable
in close-up; the incline is in the
raised position as shown in
photo 189.

Close up of the interface.

Locomotive on its way up.

Photographs 194 and
195, respectively, show the
unrebuilt engine on its way up
the incline near the top joint
and on the turntable — note
the spring balance attached
for carrying out the weight
measurement.

Sand box

The sand box (fig 120) is one
of those items that is easily
forgotten and, as it is part of
the boiler assembly, should
be considered now before

&

Locomotive on turntable.
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The sand box.

For locomotives with a
large overhang, such as
the Barclay 0-4-0, it is
essential to protect the
drain cocks when moving
from level track to the
start of the incline and
such moves have been

done many times before...

moving on to the boiler fittings.
Construction is simplicity
itself with no fancy techniques
required. Figure 120 shows
what's involved. The job

is silver soldered together

and fits on top of the boiler
cladding plates behind the
steam dome cover.

A simple operating lever
extends into the cab, which
allows sand to be delivered
between the driving wheels.

It works of course but is

not used in practice as you
might expect — | don't get
the locomotive out when it's
raining!

The finished item is shown
in photo 196. The sand box is
attached to the boiler cleading
with transparent silicone
sealant; note the dummy rivets
(see text regarding the fixing of
the steam dome cover).

®To be continued.

Next time we will start
making the steam fittings.

www.model-engineer.co.uk
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Steam Turbines
Large and Miniatu

PART 4

re

Steam in nozzles and early power generation

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

Continued from p.238
M.E. 4592, 3 August 2018
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Conventional generating station, Islington, London, at its opening in 1893.

Early electric _
power generatlon
Soon after moving up here
to Newcastle upon Tyne |
was wandering around back-
streets behind the main
railway station looking for a
builders’ merchant when | was
surprised to notice, on an old
building, a plaque which stated
that the Rocket had been built
on that site by George and
Robert Stephenson in 1829.
Unwittingly | was standing
beside one of the remaining
buildings from the world’s first
railway locomotive factory in
Forth Street. Not far away on
the road called Forth Banks
there used to stand another
building of comparable
importance for engineering
history. This was Forth Banks
power station which was the
world’s first power station to
use turbo-generators (photo 9).
It was established in 1890 by
Charles Parsons and business
partners, just five years after

-----

The world's first power station to use turbogenerators, on Forth Bank,
Newcastle upon Tyne, photographed in 1892, two years after its opening.

Parsons built his first small
turbo generator. In those five
years about 300 small turbo-
generators had been built,
mainly for electric lighting on
ships. The efficiencies of these
early machines were poor but
this was offset by their ability
to run non-stop reliably and
with very little maintenance.
Another important advantage
was their very steady

output voltage compared

=
=

Plans of turbine and
reciprocating powered
generators of similar
outputs, about 1893.

to generators powered by
reciprocating engines. This
stability greatly prolonged

the life of the lamps which, at
that time, were very expensive
items. During those five years,
Parsons had increased the
power of his turbo-generators
from about 10kW up to 75kW
which was large enough to use
for a public electricity supply,
power requirements then being

so modest.
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1 = steam inlet and manual shut-off valve.
2 = automatically controlled valve.

fl

Parsons turbogenerator
installed in Cambridge, 1892.

3 = control linkages.

4 & 6 = bearings and
shaft couplings.

5 = current sensing coil
for speed control.

i
(gene rath

___exciter

The great improvement in
size and simplicity of power
generation made possible by
Parsons’ turbo-generators can
be seen from photo 10 which
shows a generating station
opened in 1893 in the London
borough of Islington using
typical technology for that time.
Each engine and generator in
photo 10 had a power output
only slightly greater than the
turbo-generator visible in the
foreground of photo 9. The
turbine of the latter generator
was similarly constructed to
the one shown in photo 7 of
the previous article in this
series (part 3). Footprints of
this turbo-generator and a
typical generator of the era are
compared in fig 15 and details
of the turbo-generator are
shown in fig 16. In addition to
the turbine and the electrical
generator themselves, the parts
labelled 2 — 6 in fig 16 were all
of completely novel designs
and had to be invented and
developed by Parsons in order
to achieve a workable machine.

www.model-engineer.co.uk

This use of turbo-generators
in a central power station was
a major step which led to the
rapid further increase in size
and efficiency of turbines such
that large turbo-generators
are now rated in hundreds of
megawatts and even a large
proportion of railways are
powered by steam turbines
- through the use of electric
traction. It is interesting that
railway locomotives and turbo-
generators were both pioneered
a few hundred yards apart in
Newcastle upon Tyne. Because
of the general reliance of the
modern world on electricity
for powering everything from
heavy industry to domestic
gadgets, it can be understood
why Charles Parsons has been
dubbed ‘the man who invented
the 20th century'.

Acceleration of

steam in nozzles

By 1892, tests on a ground-
breaking turbo-generator
supplied by Parsons Ltd. to the
Cambridge Electric Lighting

Co. showed it had better
efficiency than reciprocating
engine-driven generators of
similar capacity. This is the
machine shown in photo 7 of
part 3 and it is preserved in
the London Science Museum.
So, by the turn of the century,
turbines were beginning to be
considered more widely for
power generation, as shown by
their use in Lots Road Power
Station (see the first article of
this series).

Despite these advances,
several aspects of the
behaviour of steam in turbines
were still poorly understood.
Nowadays the behaviour of
steam can be fully explained
by reference to scientific
principles; however, anyone
not familiar with the subject
might be surprised by some of
the ways that steam behaves.
An example of this is seen in
the flow of steam (or other
vapours and gases) as it
passes through a plain hole or
nozzle from a higher to a lower
pressure (fig 17).

This seemingly simple
process is actually rather
complicated since, during its
passage to lower pressure,
the steam expands in volume,
its temperature decreases,
its density decreases and its
velocity increases. Also, the
velocity of the steam differs
at different distances from
the side of the hole due to the
combined effects of frictional
drag and the momentum of
steam flowing around the
nozzle entrance. Furthermore,

P : P

Flow of steam through
a simple orifice.
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the pattern of flow changes
along the length of the
nozzle. As the steam velocity
increases along the steam
path, all the other above-
mentioned properties change
simultaneously.

Now let’s ignore the fine
detail in the pattern of flow and
just focus on the overall rate
of flow through a nozzle. Also,
let's forget about friction - for
the time being.

Imagine we have tank A
containing steam maintained
at a fixed high pressure P1
and tank B containing steam
at a pressure P2 which is kept
constant at whatever pressure
we wish to set it. Our nozzle is
a simple short pipe connecting
the two tanks (fig 18). If we
start with tank B at the same
pressure as tank A then, of
course, there is no net flow
of steam through the nozzle.
As we gradually lower the
pressure of tank B, steam will
start flowing and the lower we
make that pressure the greater
is the mass of steam that flows
per second. Consequently, the
volume of steam flowing per
second also increases and
this means the velocity of the
steam increases since, at any
point along the nozzle:

steam velocity = volume
flowing per second / cross
sectional area

Since the pressure of the
steam decreases as it moves
through the nozzle from P1
to P2, so does its density.

This means that the volume
occupied by a given mass of
steam increases and therefore
its velocity has to increase

Pi ~ P

Flow of steam
between two tanks.
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even further. Now, as described
in the 2nd article in this series,
if the steam accelerates, a
force must act upon it and

this force results from the
difference in pressure between
inlet and outlet of the nozzle.
Hopefully this explanation

of increase in flow rate with
decrease in pressure in tank B
all seems as expected.

However, what may seem
surprising is that, when the
pressure in tank B is reduced
beyond a certain value,
any further reduction in its
pressure causes no further
increase in the mass flow rate
of steam moving through the
nozzle.

This behaviour of steam was
first reported in 1867 by the
Scottish engineer, R.D. Napier.
His father and grandfather
were renowned pioneers of iron
shipbuilding and of applying
steam to power ships. The
family was associated with
several famous firms carrying
the name Napier, including
shipyards on the Clyde and at
Millwall on the Thames. For a
few years, Mr. Napier worked
at Birkenhead and while there
he carried out experiments
into the rate at which steam
escapes though orifices,
since no measurements of
this important subject had
ever been made before. His
painstaking experiments
were made using a boilerin a
steam boat and published as
correspondence (ref 1) in the
journal The Engineer. (Many
volumes of this journal have
been digitised and are freely
available at the web-site given
inref1.)

Napier's results have since
been confirmed by others and
the pressure in P2 below which
the flow rate does not increase
any further is called the ‘critical
pressure’. Napier's discovery
and its underlying cause were
to have major implications for
the design of steam turbines
(and also safety valves) but
it was a few years before
the theory underlying this
seemingly strange behaviour
was explained.

Professor Osborne Reynolds
is widely stated to be the
originator of this theory

(ref 2) although he may not
actually have been the first to
propose it. Professor Reynolds
worked at the fore-runner

of Manchester University

and he made many major
advances in the study of fluid
dynamics. When a pressure
wave, such as a sound wave,
passes through a substance,
the speed at which that

wave moves is fixed by the
properties of the substance
through which it is passing.
Professor Reynolds proposed
that, when the pressure in tank
B is at or below the critical
pressure, steam accelerates as
it flows through the nozzle but
only until it attains a velocity
equal to the speed at which a
pressure wave passes through
the steam. In other words,

its velocity increases until it
attains, but does not exceed,
the velocity at which sound
passes through the steam (i.e.
its velocity does not exceed
Mach 1).

To understand why this is
the case, first imagine the
situation where tank B is at
a pressure higher than the
critical pressure. In this case,
any change in the pressure
in tank B has an effect on the
pressure of the flowing steam
just inside the outlet of the
nozzle. The pressure of steam
at that point influences the
pressure and acceleration
experienced by steam at a
point immediately ahead of it
and this pattern is repeated
going back along the path of
flowing steam. In that way the
whole pattern of gradation in
pressure, density, velocity etc
through the nozzle becomes
adjusted to the new pressure
in tank B and that whole
pattern determines the overall
flow rate attained by the
steam.

Now imagine the situation
where tank B is at less than the
critical pressure. The steam
velocity at the outlet of the
nozzle now equals the rate
at which a pressure change
moves through the steam,
so the effects of any drop in
pressure cannot be transmitted
back along the rapidly flowing
steam. Therefore, any further
decrease in pressure in tank

B makes no difference to the
pressure of steam immediately
inside the nozzle and the
pattern of pressure drop and
the flow rate throughout the
nozzle does not change. When
the pressure in tank B is less
than the critical pressure, the
pressure just inside the end of
the nozzle equals the critical
pressure and as the steam
leaves the end of the nozzle it
simply expands in all directions
as its pressure drops to P,
Since such expansion is not
as a directed jet the energy
released cannot be utilised by a
turbine and it is wasted.

Text books show how the
critical pressure for steam
at any initial condition can
be calculated from physical
principles. This is a little
complicated but we need not
bother with it since, for steam
at pressures and temperatures
relevant to model engines,
the final result is given
approximately by the following
simple equation:

critical pressure =
0.58 x initial pressure

It is important to remember
that the pressures in this
formula are absolute pressures
rather than gauge pressures.
So, if a nozzle delivers steam
to the atmosphere, P2 is
14.7psi. Therefore, if P1 is any
higher than 25.3psi absolute
(i.e. just 10.6psi gauge) then
the P2 will be less than the
critical pressure. Therefore,
any increase in P1 above
10.6psi gauge pressure would
mean that a simple nozzle
would not give maximum
acceleration of the steam.

Turbine nozzles
Let's now think about the
consequences of all this for
the design of steam turbines.
Firstly, since critical
pressures are just over half
the inlet pressure, if the steam
undergoes a large pressure
drop, a large fraction of the
energy in the steam cannot be
converted to useable kinetic
energy in a simple nozzle.
Clearly this is not ideal for a
machine that relies on just
such a conversion.
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A: simple nozzle.
B: Convergent — divergent
(De Laval) nozzle.

Secondly, as described
below, this phenomenon is
the first indication of the very
different properties shown by
flowing steam depending upon
whether its velocity is less
than or greater than the speed
of sound.

In Parson'’s first turbo-
generator, expansion of steam
from 80psig inlet pressure
down to atmospheric pressure
was divided into 42 separate
stages. As described in the
previous article, each turbine
stage consisted of a ring of
fixed nozzles and a ring of
blades on the rotor. In essence,
each pair of nozzle/blade
rings formed an individual
turbine and, since the pressure
drop across each of these
was small, the steam never
reached very high velocities.
Parsons reasoned that, with
small drops in pressure,
the behaviour of the steam
would resemble the behaviour
of an incompressible fluid
such as water. Much was
known about designing
highly efficient hydraulic
turbines, as outlined in part
3 of these articles. (With
water jets, the complication
of critical pressure does
not arise because water is
virtually incompressible. As a
consequence, the velocity of
sound in water is extremely
high and, unlike steam,
water contains no available
internal energy that can drive
its own acceleration to high
velocities.)
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De Laval nozzles

About the time that Parsons
was developing his first turbine,
the Swedish engineer Gustav
De Laval was experimenting
with ways to drive a cream
separator in a dairy. For this he
needed to attain high speeds
of revolution and after trying
various methods he eventually
developed a steam turbine.
The U.K. patent that he filed in
1889 (De Laval 1889) shows
that he was well aware of the
existence of a critical pressure
and that this prevented the
majority of the energy in steam
being utilised by a turbine. After
much experimentation and in
what appears to be a stroke of
pure intuition, he tried using

a nozzle which opened out
again towards the end (fig 19B)
and discovered that this gave
the full steam velocity that he
needed to attain the maximum
kinetic energy. This type of
nozzle is now known as a De
Laval nozzle or a convergent-
divergent nozzle and formed
part of De Laval's patent.

When such a nozzle is used,
if the outlet pressure is less
than the critical pressure, the
steam can attain velocities
much higher than the velocity
of sound and consequently
nearly all the energy available
in the steam can be converted
into utilisable kinetic energy
in one stage. As steam flows
through the first section of a
De Laval nozzle its velocity
increases up to the speed of
sound and this is attained at
the narrowest part - the throat.
Up to this point steam behaves
as if it is in an identical plain
nozzle (fig 19A) and it is only
this section that determines
the mass flow rate of steam
through the nozzle.

At the throat, the flow is said
to be choked. Beyond the throat
the nozzle widens out again
in a gentle taper and in this
section the steam accelerates
further as a directed jet. This
change of nozzle shape is
crucially important because
it is now known that the
behaviour of a gas flowing
at sub-sonic velocities is
markedly different to the same
gas flowing super-sonically.
For sub-sonic velocities (i.e.

below Mach 1) a converging
passage serves to accelerate
the flow and is called a nozzle
while a diverging passage
causes the flow to slow down
and the pressure to increase.
Any passage or duct in which
velocity decreases and
pressure increases is called

a diffuser. However, when the
velocity of steam (or any other
compressible fluid) exceeds the
velocity of sound, everything
is reversed since a converging
passage acts as a diffuser and
a diverging passage acts as a
nozzle (fig 20).

Nearly all published model
steam turbines have been
based on a single stage
using De Laval type nozzles.
This choice of nozzle seems
appropriate since steam
pressures are usually higher
than 10psig. However, from the
above discussion on nozzles
and diffusers we can see that if,
for any reason, steam passing
through a De Laval nozzle
does not quite reach Mach 1

STEAM TURBINES
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at the nozzle throat, then the
diverging part of the nozzle
will act as a diffuser and will
actually slow down the steam
rather than accelerate it.

There are additional reasons
why use of De Laval nozzles
might encounter significant
problems and there are a
couple of observations that
have been reported in articles
in Model Engineer that might
indicate that De Laval nozzles
do not always operate as
expected in models, at least
for steam pressures generated
by conventional (i.e. not
flash) boilers. All this will
be discussed in detail later,
after losses due to friction,
turbulence and shock and the
effects of condensation have
been outlined. However, first we
need to see how to calculate
the actual velocities that can be
attained by steam as it passes
through a nozzle under various
conditions and this will be
covered in the next article.

®To be continued.
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What is Model Engineering?

Some thoughts from our
Man in a Shed, James Wells.

Everybody seems to be using
computers these days.
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he various letters and
comments on the subject

make interesting reading
but there is one category of
would-be model engineer who
seems to rarely get mentioned
and that is those who have
only the minimum of facilities.

My own experiences
were early formed by my
apprenticeship instructor. As
the new intake began their
basic workshop training it was
with the wise words of that
same instructor. "By using
machinery, at the end of your
time here you would all be
machinists so you will learn
how to use hand tools first”.

Without that long basic hand
tool training it is doubtful if
I would ever have joined the
ranks of model engineers.
During my later professional
life in different areas of the
world, only rarely was access to
machinery possible but | was
usually able to set up a modest
bench and vice then design
my projects around available
materials and involve as much
hand work as possible.

My present facilities are of
the basic garden shed variety
and limited to 12v power
supplies, including a hand-
held electric drill and a simple
drawing board. Without those
originally taught basic hand
skills my output would have
been very limited indeed.

So where does that modern
invention, the electronic
calculator, fit into model
engineering? On my bench
at the moment there is a
calculator and a metalworking
file. These days | offer a
groan when remembering the
former hours with logarithm
tables and slide rules trying
to calculate an answer, all of
which is now rapidly done on
a calculator and to a much
higher standard of accuracy.

The bottom line is that all
these are tools to be used with
some prior experience and
expectation of the final results.
| seem long ago to have lost

Photograph: Julia Wells.

my slide rule (I still have mine!
— Ed)) and | doubt that | would
even consider starting a new
project without the aid of a
calculator as a design tool.

New electronic
manufacturing processes
have been invented and, like
the motor car, cannot be un-
invented. It really is a case
of waiting to see just how
popular these new processes
become in the world of model
engineering.

As far as | can recall nobody
seems to have mentioned
welding. Where does the
modern lightweight CO2
welding plant fit into the model
engineering world?

When considering a new
project it is always worth
looking at previous efforts and
the commercial kits. In viewing
these | was surprised at just
how flimsy some of these
seem to be and of course there
was the high cost. A set of
good quality kit castings is an
excellent route to producing a
workable model but, at the end
of the day, it is still somebody
else’s design.

My own early design
philosophy was to familiarise
myself with basic principles
and scratch around for scrap
materials. Doing this has
allowed me, mostly with hand
tools, to produce several of the
bespoke projects published in
past issues of Model Engineer.

Without any significant
direct contact with CNC

machining | can only offer

a comment. Not having
gone beyond single and

twin cylinder design | got
great pleasure from steadily
machining one or two items
from formerly scrapped
materials. If | was considering
say a seven or even fourteen
cylinder radial engine though
it would be a considerable
temptation to set up some
form of CNC to cope with the
large number of similar parts
to be machined, possibly
assuming these to be
machined from solid.

The Jeremy Buck comment
about having a frame laser cut
rather than laboriously hand
cut isn’t to be denigrated. This
is almost in the same category
as having a casting produced
by a foundry. Nothing detracts
from the interest, commitment,
skill and effort in assembling
the produced items.

Perhaps | can leave my
final word on this subject to
Mike Burt who organises the
model engineering evening
class at Meridian School,
Hertford. Mentioning to
him that I’d originally had
misgivings about submitting
the recently published ‘Tiki’
article, Mike endeared himself
to me by commenting "Model
Engineering is making things".

Very true but everybody
seems to be using computers
these days.

ME
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Pressure Gauges
Dear Martin, | found Stewart
Hart's recycling of a pressure
gauge (M.E.4591, 20t July)
quite interesting and, since
\ I have a similar redundant
gauge with damaged
internals, | might do the
same. However, | would
like to point out to him
that gauges with parallel
threads on the stem
should not be sealed with
PTFE tape. Parallel threads
are sealed using a flat
washer on the bottom of the
gauge stem against the flat-
bottomed socket used for the
gauge. Similarly, | would advise
any gauge users that gauges
are precision instruments
and should not be dropped or
tightened into their mounting
socket by gripping the case -
always use a spanner on the
square or hexagon at the top of
the stem to tighten the gauge
into its mounting socket. The
sealing washers can be bought
from gauge manufacturers
or even made from a small
offcut of thick gasket. Thick
gasket is preferred so that
the there is some 'give'in
it to allow the gauge to be
tightened sufficiently to make
a leak-tight joint yet orientate
the gauge so that the face is
visible. Sometimes it may be
necessary to use more than
one washer to get the gauge
orientation correct.

Some smaller gauges,
particularly small back-entry
gauges, do have tapered
threads and these should be
sealed with PTFE tape into
tapered sockets. Such gauges
are typically used on pressure
regulators for compressed air
supplies and on gas cylinder
regulators.

Yours sincerely,
Graham Astbury

Steam Turbines

Dear Martin, | was intrigued by
the reference to the 'apparent’
French measurements of work
around 1820 in Mike Tilby's
informative article on Steam
Turbines in M.E.4592. | guess
the reference is to Sadi Carnot
who proposed his well-known

thermal/work cycle at this
time, though the importance
of this was not recognized
until taken up by Prescott
Joule and William Thomson
(later Lord Kelvin) from the
1840s onwards. It was Joule
who firmly established the
equivalence of heat and

work, among other ways by
measuring the difference in
water temperature between the
top and bottom of a waterfall.
Kelvin was instrumental in
laying the foundations of the
Laws of Thermodynamics
(along with the German
scientist Rudolf Clausius).
Though born in Belfast
Thomson lived most of his
life in Scotland. The Sl unit of
temperature is named after
him. Equally justly the unit of
work is named after Joule but
despite his French sounding
surname he was a Lancastrian,
born in Salford, from a
brewing family. In the 19th
century the development of
thermodynamics as a science
became focussed in the UK
and the French connection
slipped away.

Yours sincerely,
Dr Mike Gray (Louth, Lincs.)

Engineering Projections
Dear Martin, | very much
doubt if I would meet the
standards expected by Tony
Reeve from model engineers
(Postbag, M.E.4592, 3+
August), most of whom do
things on a limited budget or
limited space and possibly
limited experience.

| think it would be a shame if
you demand that all magazine
contributions must be to Mr
Reeve's very high standards. |
would fail and so would some
others, so the end result could
be very few articles getting
to the editor. This could
mean the magazine ends
up as very elitist and only
prints perfection in drawing
quality. It could also mean the
engineering projects end up
as perfect as the drawings,
so people with lesser skills
and equipment will not be
good enough. Using a file and
a hacksaw instead of a milling

machine would not be good
enough.

I do not think this would
do much good to the
magazine circulation figures;
remember that model
engineering was never as
highly followed as football,
tennis or golf. If it became
as highly professional as
Mr Reeve would prefer it to
be, I think you would hasten
the demise of a wonderful
magazine and end a lifetime
hobby for lesser mortals like
me. | would have to hang
my head in shame because
I was not good enough to
do anything. The next step
would be to sell the lathe and
complete workshop, then take
up knitting, provided no-one
ever saw any of it!

Martin Ranson

The editor replies: Don't worry —
we don't expect contributors to
be expert draughtsmen. Most
of the drawings we receive are
redraughted before publication.
This is mainly to ensure a
uniform style and presentation
but it also allows us to accept
any kind of drawing, from a
pencil sketch up to Rolls Royce
standards! This is after all a
hobby and not everyone has a
formal engineering background
so professional draughting
standards are not generally to
be expected. Martin

Electrical Connections
Dear Martin, | would suggest
that David Hockin blames the
manufacturer of the item with
rusted crimp terminations.
They have obviously not
specified the correct material/
finish for their application or
have used the cheapest that
they can find.

Few terminals are made from
steel unless subject to high
temperature use i.e. heating
elements.

The raw material can be un-
plated, plated or tinned. If
necessary they are plated after
stamping, be it with tin, silver
gold or whatever is appropriate
to their end use.

Regards, Dick Pool
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Stephen
Harrison
reports from
this year's
IMLEC, held
at the Birmingham club.
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50th

his year was a special
I year for the IMLEC

competition as it was
the 50th IMLEC. The first
ever IMLEC was held at the
Birmingham Society of Model
Engineers at lllshaw Heath
back in 1969 and it seemed
only fitting to return the event
back to the place where it all
started all those years ago.

The society has also been
host to the competition in
1987 as well as being host to
the SuperLEC competition in
1998 to mark the centenary of
Model Engineer and also the
30th IMLEC.

The competition was held
on the 6th-8th July with 25
applicants accepted to enter
the competition from up
and down the country. The
weather for the event was
impeccable with soaring
temperatures and sunny skies
being the order over the whole
weekend. Unfortunately, just
prior to the event, three of the
competitors had to withdraw
which left 22 runs.

Unlike previous events held
at the Birmingham SME, the
decision was made to run
the competition in reverse
direction to normal running to
make things a little interesting;
although it meant a slight

Steve Eaton at the regulator just out of the tunnel.

IMLEC...

downhill gradient to start it
was soon onto a relatively
sharp right-hand bend and then
onto a uphill gradient along
the back straight until entering
the tunnel where it levelled off
to a slight downhill gradient
back through the station. The
normal track speed limit was
also increased from the 6 mph
to 8 mph for the event.

Before we start on the
weekend'’s events, on behalf
of the Birmingham SME |
would like to say a big thank
you to the Leyland SME for
the loan of their dynamometer
car and the Bromsgrove SME
for the loan of a passenger
car (although unfortunately
it could not be used due to
clearance issues around the
track) and their track cleaner
(aptly named K9 by club
members) for the sterling job it
did of cleaning the track at the
end of each day to keep the
track as clean as possible.

I would also like to thank
all of the members of the
Birmingham SME who helped
make the event happen and
allow it to run as smoothly
as it did. We must also not
forget the kitchen staff, who
were on hand all weekend with
breakfast bacon rolls, teas
and coffees and for producing

a lovely spread of food
especially with the Saturday
evening meal.

Friday’s running

Run 1

First up was Roger Holland
from Chesterfield & District
MES with his 5 inch Gresley

A4 Pacific Wild Swan (photo 1).
Roger has had mixed results

in past IMLEC's that he has
entered with the locomotive
but this year he did not
disappoint and, after getting
off with a slightly slippery start,
put in a nice steady run hauling
16 passengers. He achieved an
efficiency of 1.027%.

Run 2

Next up was Steve Eaton from
Chesterfield & District MES
with his 3% inch LNER V4
Bantam Cock (photo 2). Steve
is a well-versed competitor
and has won best 3% inch
three times and has won
IMLEC three times with other
5 inch locomotives in the
past. Taking a load of eight
passengers, Steve had some
wheel slippage at the start

of his run whilst accelerating
but, once underway, got the
load going well. He produced
good consistent lap times
throughout the run and the
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John Cottam with his 3% inch Britannia.

s

Roger Hopkins

locomotive was running

like a sewing machine! He
completed 15 laps in the 30
minute time window with an
average speed of 6.032 mph
and a 159,720 ft-Ib work done
figure and all done with just
0.6875Ib of coal, giving him an
efficiency of 2.059%. This put
a massive lead onto the score
board which would remain at
the top until Sunday’s runs.

Run 3

John Cottam from Chesterfield
& District MES was next to run,
flying the flag again for the 3%
inch gauge locomotives with
his BR Britannia Firth of Forth
(photo 3). Unfortunately, on
John's initial run he suffered

a derailment just after leaving
the station part-way on the
bend due to a binding coupling
linkage between the tender

www.model-engineer.co.uk

and dynamometer car. The
issue could not be resolved
quickly and the decision was
made to abandon the run and
allow a re-run later in the day
once the coupling issue could
be resolved. On his second
attempt John got off to a good
start. However, 12 minutes
into his run he had to stop due
to a lack of steam pressure.
Pressure was regained but
shortly afterwards he stopped
again. After a total stoppage
time of 7:52 minutes he was
able to get the locomotive
back underway and complete
one more lap giving him an
efficiency of 0.564%.

Run 4

Judith Bellamy from Leeds
MES was driving her BR 9F
Brayton Star (photo 4) which
was part built by Arthur Bellamy

= ..____-..‘ vl

Judith Bellamy appearihg -oui of the tunnel.

David Shepheard mid-way through his run with h;s Polly 5.

and completed by David Mayall
to the Doug Hewson design.
With a load of 11 passengers,
Judith got off to a slow steady
start but after a couple of laps
had to stop to raise steam. She
managed to recover things and
continued for a few more laps
before stopping a second time,
yet this time was unable to
recover the fire so unfortunately
had to retire.

Run 5

This run was the first ever
IMLEC for driver Roger
Hopkins from Nottingham
SMEE with his 5 inch Jubilee
Trafalgar (photo 5), despite
being involved in model
engineering for the best part
of 40 years. The locomotive
is a Silver Crest Models
Jubilee locomotive with a few
modifications made by Roger.

A

EVENTS |

With a load of 11 passengers
and only 34 seconds of
stoppage time, he managed
to complete 12 laps whilst
burning 2.793Ibs of coal,
resulting in a final efficiency
of 0.531%.

Run 6
The final run of the day was
David Shepheard from the
Bracknell Railway Society with
his Polly 5 locomotive (photo
6) which has proved to be a
reliable locomotive during
passenger hauling service.
David got off to a good start
pulling six passengers round
for 14 laps in 30:07 minutes
with good consistent lap times,
producing a work done figure
of 152,722 ft-Ib with 1.419Ib
of coal burnt, giving him an
efficiency of 0.954%.

®To be continued.
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ME Vertical Boiler -

®
the Boiler.....

A project
aimed at
beginners
wishing to
develop their
skills or those requiring a
robust vertical boiler for
the running or testing of
small steam engines.
Martin Gearing drills the
tubeplates and offers

a tip for ensuring good
solder penetration.

Continued from p325
M.E. 4593, 17 August 2018

\-;-"'I'-'. V..

Inner Firetube holes drilled.
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Constructing

Drilling the tubeplates
May | repeat that all the
drilling and tapping operations
required in the materials
specified will be made a great
deal easier if original green
Swarfega is used as a lubricant,
with the benefit that unlike
some cutting lubricants it
doesn't compromise any silver
soldering to be done later.

The method | have chosen
for drilling the tubeplates
has the benefit of saving the
fag of marking out what is a
fairly difficult shape to deal
with whilst guaranteeing
accurate results on two
separate components quickly.
Also, for a successful silver
soldered joint to be achieved,
there needs to be a 0.1Tmm
(ideally) radial gap between
the firetube and tubeplate
meaning a hole that is 0.2mm
larger than the firetube.
Coincidentally, standard drills
when used on copper generally
cut about 0.15 to 0.2mm
oversize which works to our
advantage if using standard
drills. Drilling copper can also

present problems with the drill
grabbing on a drilling machine
if the work is not held securely.
The normal fix for this is to
flatten off the cutting edges of
the drill with a small stone.
Frankly, if I have a drill that
cuts well, the last thing |
really want to do is to make
it blunt for one job on copper
before having to re-sharpen 10
minutes later before | can use
it for other materials. Using the
following setup on a milling
machine rather than a pillar
drill, I can use standard drills
without any issues as the feed
into the work is always under
control, particularly if the feed
is by means of raising the table
on the Z axis.

Setting UJ) the
dividing device

Set a rotary table (or dividing
head with the spindle set
vertical) with the device spindle
centre in line with the milling
machine spindle. Clamp the X
and Y axis slides and zero the
feed dials. Zero the graduations
on the angular scale of the
rotary table. Clamp the dividing
device spindle/table.

Securing the work to
the rotary table so that it
runs concentrically can be
achieved in a variety of ways.
The easiest method is to
use a three-jaw chuck, if it
will open out sufficiently to
accommodate the flanged
disc, and a disc of scrap wood
between the disc and the
chuck body. This chuck should
be checked that it runs true
with the rotary table axis after
securing it to the table.

Failing that, the disc, with a
piece of scrap wood between
it and the rotary table, can be
clamped directly to the rotary

table, after setting the disc to
run true. Make sure the clamps
do not either:

+ Damage the flange, by over
tightening, or

* Hang too far into the
depression bounded by
the flange, with a chance
of getting in the way of the
drilling.

Figure 28 shows the
drilling process divided into
three stages. Each stage is
accompanied with tables of
coordinates and drill sizes. The
first disc, which will become
the lower/firebox tube plate,
is subjected to stage one
and stage two. The second
disc, which will become the
upper/smoke box tube plate,
is subjected to all three stages.

Firebox tubeplate
STAGE ONE
* Central small firetube hole x 1

Op. 1: Centre drill in the
centre (zero X), drill %s inch
diameter (7.92mm) or 8mm
diameter.

* Ring of 6 small firetube holes

Op. 2 — 7: Move mill table
on the X axis to 12.5mm and
clamp the table. Centre drill
at the six specified angular
locations, making sure the
rotary table is clamped after
each movement. Leave the
table clamped at Op. 7. Drill
%se inch diameter (7.92mm)
or 8mm diameter at Op. 7,
going on round to Op. 2 and
continuing through to Op. 6.
This ensures that the rotary
table feed mechanism is
always working in the same
direction (photo 60).
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ME VERTICAL BOILER
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« Stay holes x 3 3.2mm diameter at Op. 10,

going on round to Op. 8 and
Op. 8 — 10: Move mill table continuing on to Op. 9
on the X axisonto 27mmand  (photo 61).
clamp the table. Centre drill
at the three specified angular STAGE TWO

locations, making sure the « Quter ring of 6 large

rotary table is clamped after firetube holes

each movement. Leave the

table clamped at Op. 10. Drill Drilling for stays.
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Op. 11 — 16: Move mill table
on the X axis on to 22mm and
clamp the table. Centre drill
at the six specified angular
locations, making sure the
rotary table is clamped after
each movement. Leave the
table clamped at Op. 16. Drill
46 inch diameter (11.7mm) at
Op. 16, going on round to Op.
11 and continuing through

to Op. 15. This produces a
completed firebox tubeplate
(photo 62).

Remove, deburr and chamfer
all holes on both sides. Check
fit of tubes and if tight ease
carefully with a round file. Put
to one side.

Smokebox tubeplate

All the operations described
previously for STAGE ONE
and STAGE TWO need to

be repeated on the second
flanged tubeplate blank in
addition to:

STAGE THREE
* Ring of 3 flanged bush holes

Op. 17 = 19: Move mill table
on the X axis on to 29.5mm
and clamp the table. Centre
drill at the three specified
angular locations, making sure
the rotary table is clamped
after each movement. Leave
the table clamped at Op. 19.
Drill 8mm diameter at Op.

19, going on round to Op. 17
and continuing on to Op. 18.
This produces a completed

smokebox tubeplate (photo 63).

Holes after filing three nicks.

Remove, deburr and
chamfer all holes on both
sides. Check fit of tubes and
if tight ease carefully with a
round file.

‘NICKING” HOLES IN TUBEPLATE
To ensure that a fillet of silver
solder forms on both sides of
the tubeplate, bearing in mind
the solder is only applied on
one side, it helps if three nicks
at 120 degree intervals around
all the holes are filed 0.1mm

Internal threading.

deep using a medium cut
triangular needle file (photo
64 and fig 29). This may seem
tedious but the results more
than justify the effort. Put to
one side.

Flanged bushes - Item B6
% inch diameter PB102 (fig 30)
Hold a length of 10mm or

¥ inch diameter PB102
phosphor bronze rod in a
self-centring or collet chuck
with 20mm protruding. Face

off. Centre drill, drill 5.6mm
diameter x 10mm deep. Tap %
x 32 ME, finishing with a plug
tap (photo 65) to ensure that
there is at least 7.5mm of full
thread (9% turns).

Machine the 8mm diameter
+0.00-0.1 x 4mm section and
break the sharp corner on
the end with a small chamfer
(photo 66).

Part off 7.5mm long. Put to
one side. Repeat a further two
times.

Enlarged view of
"Nicks" in bore

1/4" x 32 ME
@ 5.7 Tapping | 4
@8 —
3/8" s A
Tubeplate Bush
@3/8"-PB102x 3
Item B6
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Hold the bush on the 8mm
diameter section, pushing the
flange against the jaws as you
tighten the chuck. Face off the
flange to 3mm thickness. If the
saddle is clamped after getting
the flange dimension correct
on the first one, it is only a case
of bringing the tool clear (using
the cross slide) and exchanging
a faced off bush for the next
one and facing off slowly at the
same setting. This will make
all the flange thicknesses the
same. Put to one side.

Outside threaded
bushes - Item B7
% inch diameter PB102 (fig 31)
Hold a length of T0mm or %
inch diameter PB102 phosphor
bronze rod in a self-centring
chuck or collet with 20mm
protruding. Face off. Centre
drill, drill 5.6mm diameter x
12mm deep. Tap % x 32 ME,
finishing with a plug tap to
ensure that there is at least
9.5mm of full thread (12 turns).
On the 9.53mm outer
diameter, thread for a length of
4mm, ¥ x 32 ME - you should
get five full turns of thread
(photo 67).

Turning flanged bush.

Part off 9.5mm long. Repeat
a further three times.

The most reliable method
of bringing an item such as
this to length is to run 8mm
of %4 x 32 ME thread onto
the end of a length of % inch
diameter stock, which is
then repositioned in a self
centring or collet chuck with
6mm protruding. Screw the
bush, outside threaded end
first, onto the threaded stub.
Taking light cuts, bring the
overall length to 9mm and
chamfer the faced end 0.5mm
x 45 degrees. Repeat for the
remaining three bushes. Put
to one side.

ME VERTICAL BOILER |

= ni

@3/8" -

4 | —

@9.52
1 3/8'x32ME

1/4" x 32 ME
5.7 Tapping

Boiler Shell Bush x 4
?3/8"-PB 102
Item B7

Next time we will make the
stays and stay nuts.

To be continued.

NEXT ISSUE

® We Cross the Solent

John Arrowsmith visits the Isle of
Wight Model Engineering Society.

® IMLEC Day Two

Stephen Harrison reports on
the locomotive efficiency
competition runs from day two.

® Engineer’s Day Out

Roger Backhouse takes a ride
on the Manx Electric Railway.

® Superheaters

Martin Johnson considers the effect of
superheaters on boiler performance.

@ Garden Railway

Martin Evans describes the signals
he built for his garden railway.

Content may be subject to change.
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uilding Signals

for 5 inch Gauge...

Doug
Hewson
adds
realistic
detail to the
running lines.

378

some of the GWR Signals Ll T =

(and others) | have built in e 70 [ e
5 inch gauge for our railway i o
but I will begin with a bit of i ;
background as it is important
that you know where to put
the signals and what they all
mean. We have named all of
our Stations, Signal Boxes
and Junctions on our railway
so we each know what we are
talking about when it comes
to discussing anything on the
Railway. If anyone mentions a
problem with the Down Starter
at Chinley Junction, everyone
knows immediately where it
is. The railway is all 5 inch L P :
gauge and is divided into four The 48 lever box at Belle Isle.
different regions; each region
has its own signals but mainly  and the telephones, of course.  later, and photo 3 shows one of

I thought | would write about el il e W e

so that everyone's locomotive There are also telephones at the detector boxes in position.
is ‘at home’ somewhere on the  other strategic places on the Photograph 4 shows one of
railway. Each region also has railway, particularly in each the detectors in the making
its own goods yard. of the four yards. Photograph and photo 5 shows four

Also, | wanted to build the 1 shows the 48 lever box at completed units.
signals, lever frames (yes Belle Isle where there are three The signals | am going to
two of them - one has 40 different routes, all converging, describe in this article are all at
levers and the other has 48 and a triangular junction. This ~ Coton Hill Goods Junction and,
levers) and generally all the was my home until | had my therefore, are all GWR lower
Signal and Telegraph (S&T) stroke. Photograph 2 shows quadrant which means that
equipment. We also have the detector instruments in they all rotate downwards to
block bells between the two the box, which I will talk about ~ show ‘Clear’. This was named

s v

A detector box in position.
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after Shrewsbury, of course, as
that is what the layout of the
lines represents. There is the
Main Line which runs through
it (Crewe to Euston) and then
there is the end of Coton Hill
Yard where we have the Goods
Avoiding Line and the goods
loop which comes in from

the left (the line to Gobowen
etc.) In Coton Hill Yard there
is a fan of exchange sidings
and there and a water column
at each end of the yard so
trains can pick up water when
travelling in either direction.
As the pointwork cannot be
seen from either signal box |
have fitted the two points with
detectors so that you can see
which way the pointwork is
set. It is very reassuring, when
you pull a point lever, to hear
the detector go ‘Tink’. They are
very sensitive and will show
‘Wrong' if there is the smallest
twig dropped in the blades.
Photographs 6 and 7 show
the business end of the signal
from both the front and the
rear.

MINIATURE RAILWAY |

One of the detectors’ component parts.

When the signal or point is
pulled it is said to be ‘reversed’
- but what we normally call
‘pulled off’ - and when it is put
back in the frame it is said to
be ‘Normal'. All of our signals
are electrically interlocked
and the ‘Normal’ or ‘Off' theme
runs all though the interlocking
tables, which | will not bother
you with at the moment,
although photo 8 shows the
wiring under the frame for
Belle Isle Signal Box in the
making. Having said that, there
is only one wire going to each
signal so it is not half as bad

Making the wiring under the frame for Belle Isle Signal Box.
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The finished set of assembled detectors.

as you might think, although

| can assure you it is all very
essential. Also, it is important
to know that all the signals
approaching the signal box are
called ‘Home Signals’ and all
the signals after the 'box are
called ‘Starters’. There are also
Starters and advanced Starters
and inner Homes and outer
Homes to differentiate whether
there are one or two of them.

The post and gantry

The first signal is a
combination of two signals,
one for the avoiding line and

Looking at the rear of the signal.

one for the Goods Loop. It was
really made as a bracket so
that | could hang it over a gap
in the line.

It also had to be positioned
there so that a reasonably
sized engine with a driving
truck behind it had room to
take water and still be behind
the signal. The main post is
made from % inch x 18 swg
brass tube, about 16 inches
high and | cut four slots in it to
fit the four stiffeners to mount
it on the base (photo 9). The
base was made from a piece of
brass plate 2% inches square.

Four slots to accommodate the four stiffeners.
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This was silver soldered onto
the base. For the little gantry
| used % inch brass angle so
| cut four pieces 9% inches
long and then cut the verticals
out of the same material at 1
%s inch long. They were not
drilled on the centre line but
at the ‘Standard Back Mark'’
for a Ya inch angle. These
are the standard structural
dimensions which must be
adhered to for bolting on such
things as gusset plates and
other angles etc. In our case
this is %:2 inch from the back of
the angle and then the holes
end up on the centreline of the
inside of the angle where they
should not present a problem
when getting 10BA nuts in
there.

Photographs 10, 11 and
12 show the sequence of
producing the clamps for the
post to the gantry. Photograph
13 shows the other signal in
the group; this was obviously
made at the same time having
all the standard fittings for a
GWR signal.

| then needed a couple of
pieces of 20 swqg brass, 2
inches wide, 1%s inch deep
plate to form the two ends of
the gantry. There are also four
bracings which can be cut from
20 swg x %z inch strip. In the
middle of this structure there is
some machining to do to make

380

S Y x|

The other signal was made at the same time.

Making the post clamps.

all the clamps for the main post
and the two dolls. These were
all made from 1 x % inch brass
bar. They need boring out for
these six half clamps. Whilst

I was at it though, | also used
the smaller clamps as patterns
to make some casings from
white metal. The through bolts
for them all were made from

some lovely nickel silver wire, of

which | happen to keep a stock.
Itis 0.065 inch in diameter
which is perfect for threading
10BA, of course. Photograph 14
shows the first stage in building

The finished clamps.

up the gantry and photos 15,
16, 17 and 18 show the building
up of the rest of the three-doll
gantry which signals the way
into the yard.

The other thing you need to
do is to make a cap for the top
of the main post. This can be
turned from a piece of 1 inch
diameter brass bar (photo 19);
turn it to the shape shown on
the drawing, bore it out to %
inch diameter and fix it on with

a 10BA bolt straight through.
You can use some s inch

diameter brazing rod for the
clamps but that of course is
very slightly undersized. Some
of the rodding needs making
into U-bolts for clamping the
dolls to the framing. The dolls
need clamping to both the
upper and lower stringers (if
you hadn't worked that out
already). There was one more
little thing to do as well and

Building up the gantry - the first stage.
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U-bolts.

that was to insert a couple of
e inch pegs into the clamps for
the post to prevent the whole
gantry from sliding down the
post. You can see one of them
inside the clamp in photo 16.
Also, as a belt and braces
exercise, | bolted a piece of %
X % inch flat bar across the
bottoms of all the dolls.

The next thing that you
need is a brace on the post
to support the gantry. The
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The balance Iéver.

ones on the GWR signals are
a tee section with the ‘stalk’ of
the tee uppermost so | made
mine by silver soldering the
two pieces together (photo
20). You then need a couple
of pieces of % inch x 16 swg
flat bar cut to the correct
angles to form the brace. |
also made some lost wax
castings for the semi-circular
pipe clamps, so you then need
to silver solder one of those

The location of the signal post.

onto the tee piece. The other
end just requires a piece of
flat bar across it to align with
the bottom stringers. You can
quite easily silver solder the
clamps on by propping them
up on a fire brick (photo 21).
For the two dolls you need a
couple of lengths of % inch x
18 swg brass tube; one needs
cutting to 4%s inches long and

the other one 10% inches long.

These can be clamped on to

The flatbar propped up.

MINIATURE RAILWAY |
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Making the cap for the post.

the gantry or, if not, finish them
off first with all their finials,
arms and any other bits which
need to go on there.
Speaking of the finials,

they are provided as lost wax
castings although I haven't
made them hollow as they
should be, so when you have
painted them red you can paint
the black crescent shapes on
them afterwards.

®To be continued.
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The Restorer...

In the
first of an
occasional
series, Mitch =
Barnes

brings a forgotten and
neglected model back to
life for future generations
to enjoy. Restored six
years ago and now a
century old, this is its
story.

Continued from p.253
M.E. 4592, 3 August 2018

Missing screws, overzealous mechanical
polishing, dented cleading and coats of
two different coloured paints; all in a
day’s work for the restorer - and a third
colour existed under all this!
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restoring model engines.

Following this to the letter,
I gingerly started dismantling
the engine and, as | always
do, methodically placed all
the parts in clearly labelled
resealable bags with all their
fixings, all of which I would
keep together in a single
(where possible) clearly
labelled box. If it's more than
one box, they are labelled as
such and always, without fail,
kept together. But why am |
so fussy about this? Because
while doing the odd restoration
over the years, | have been
constantly reminded how easy
it is to unintentionally allow
parts to be separated, never to
unite again and | have seen so
many models where bits have
evidently once been there,
that now are not... You have to
make a conscientious effort to
make sure that the parts are
reunited at every opportunity
or some of them will go astray

I have a set procedure for

and invite disaster! Also, by the

time reassembly would begin
I'd probably have forgotten
where individual fixings went.

Careful to avoid this, over the

next few months | would take

certain bits with me to work, so

that | could restore the model
as and when appropriate

facilities were available to
me. This was because | was
rather busy with other things
in life. | was trying to buy my
own house after decades of
renting hell and, as a freelance
modelmaker sans workshop,
you just have to make the
most of what you have
available to you, when you
have the chance.

| also wanted to make sure
that as much of the original
model, including all the fixings,
would go back where they had
been ever since the model was
built. This is very important
if the artefact is to retain its
originality and authenticity.

Part of this thoroughness
also applies to retaining the
patina of age; | hate seeing
an old model or object buffed
up to ‘as new’ appearance,
usually mechanically, which
removes the sharp or precise
edges so carefully created by
the original craftsman. Buffing
on a wheel does not constitute
restoration; it merely removes
patina and fine finishes
along with value as far as
the collector is concerned.
Unfortunately, some of the
edges of this model had been
so treated long ago; you can
see them on the steam chest
edges. Once metal has been
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T. K. Tilston's little maker’s plate revealed more than his name and date.

removed, that's it I'm afraid,
the only solution is to have an
initial visual impact that draws
the attention away from these
aesthetic faux pas and hope
that most viewers won't notice
(photo 5).

If the object has always been
kept pristine (as per exhibits in
the London Science Museum
or Birmingham’s ThinkTank
for instance) it will still gain a
certain patina over time. That
patina is part of the object’s
history and experience and
it helps define the artefact’s
age, character and dignity.

By all means clean it up but
don't erase its experience, its
history. I'm not talking about
dirt and corrosion here. Any
serious collector of any genre
will tell you that an antique
artefact is a witness to history;
that history and age is why
people value original artefacts
over identical reproductions.

| realise that | could take this
philosophical proposition
further and say: “Why restore
at all — surely its degradation
is also part of its history?”

but then | don’t want to see
any artefact rot to nothing. To
allow further degradation is

to regard it with such disdain
that the keeper of the object
(we are guardians of these
things - they should outlive us)
doesn’t deserve in my opinion,
to own it.

I know that this is a huge
philosophical issue which
could generate reams of
correspondence but all | am
asking is for the restorer to
have some respect for the
artefact they are working on
and to return it to the way the
original builder left it or would
have wanted it to be, which
is why it exists at all. Without
his or her original dream and
desire it would never have
existed in the first place.

When separating the rear
standard from the boxbed/
soleplate and from the
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cylinder assembly | found
that there were vestiges
of dark olive green on the
joining surfaces. Also visible
in some of the photographs
is the second colour applied,
a lighter olive green, where
the later bilious green had
bubbled off — the model had
evidently been painted before
assembly and thankfully, while
being ‘restored’ on previous
occasions, this hadn't involved
dismantling. The lighter
olive green colour residing in
corners here and there, when
carefully removed, revealed
more of the dark olive paint, so
| surmised that it had originally
been painted dark olive as
separate parts before initial
assembly and repainted at
least twice, the last being the
rather throwy bright bilious
green mentioned earlier, on
top of the lighter olive. It was
almost 95 years old by this
time, so periodic repaints
would not be out of the
question, especially as it had
been demoted in its life from
proudly made Apprentice Piece
to lowly toy for TKT's son to
play with, then passed onto his
own son, at least one of whom
had attempted a ‘restoration’
during the intervening years!
Very revealing was that luckily
the aforementioned maker's
plate (photo 6) appears not to
have been removed and under
it was dark olive green paint.
In fact, that paint had virtually
glued the plate in place! Great,
now | knew exactly what the
original colour scheme was!

I rather liked the dark olive
colour, in fact the next place
| worked had a supply of old
cellulose paints and | was told
| was welcome to use whatever
I liked to mix some up as a
‘colour-matching exercise’. I'd
only need a couple of hundred
ccs of it anyway. | really
appreciated this kind gesture
from an employer who also
rather liked the look of the
model. We wondered if it may
have been a colour used on
military contracts as the model
was completed during WW1.

Having matched the colours,
the various parts were left in
a bath of cellulose thinners
for a day or so. This soon
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deals with the old paint but
doesn’t remove the patina

of age that the artefact has,
which is rather nice to retain.
Cellulose thinners is also a
good degreaser and, even
though bronze and brass are
hopeless for paint adhesion,
degreasing at least gives you

a fighting chance of making

a good attempt at refinishing.
Young Tilston had in fact taken
some care with his work; there
was evidence of fillers used to
create a good paint surface so
I made sure that | reproduced
this when repainting time
arrived. Removing the flywheel
paint revealed black in crevices
and corners underneath, above
a layer of primer, so | decided
that this model now really
could be returned to its original
colours and standard of finish.

Another factor that made
this model interesting was
that it had sustained a bit of
damage somewhere in its
chequered history. No doubt
all sorts of stories could be
invented of being rescued
from a blitzed house during
WW?2 but none of this was
forthcoming from the seller.
Rather than sell cheaper
because of the damage, an
unscrupulous dealer would
make up such a yarn to bump
the price upwards!

What was | to do with these
parts that were a hindrance to
future running? The crankshaft
and the turned front column
were both very slightly bent
and the engine does not turn
over easily. In fact, it barely
turns over at all' I had a go
at gently straightening the
crankshaft in my lathe but

only succeeded in a minor
improvement. At this point |
felt that because the model will
spend the rest of its days in a
display case, this outwardly
fine but actually untrue part
could remain part of the
engine’s history for now, until |
possess the necessary skills to
straighten it out.

The front column was
suffering from surface rust but
thankfully wasn't deeply pitted
and | managed to remove it
easily. Collets and a tailstock
centre came to the rescue.
Holding the threaded upper
end in a collet so as not to
crush the thread and the foot
end with a live centre in the
tailstock, | managed to pretty
well straighten it and remove
the rust, certainly enough that
it no longer looks unsightly.
This rust pitting is part of the
engine’s history too.

While | was working on this
model, the freelance job | was
earning my crust with came to
an end but fortunately, in this
uncertain world, | soon found
another project. | moved onto
another company, creating
props for the 2012 London
Olympics opening and closing
ceremonies. My brief was the
huge baby head opening up
as if from the pages of a book
and that appeared on the front
page of the world’s papers the
next day. Following that was
the vast Octobus (photo 7)
used in the closing ceremony;
when fully extended it was
almost the biggest model |
have ever worked on.

The No7 suffered from
a period of neglect at this
point while | worked as part

RESTORATION |

Real paid work this time!
A team effort, posed on
‘Lake Dagenham, this
entirely scratchbuilt
vehicle for the 2012
Olympics closing
ceremony was the
Octobus and it occupied
much of my time during
the No7 restoration. On
cue, the sides burst open
allowing a vast inflatable
= octopus to spread out

| into the arena, while DJ
Fatboy Slim performed on
| its roof!

of a team with seemingly
impossible deadlines on that
baby head and the Octobus
to meet. Not helping matters
was that we were doing the
final assembly of the Octobus
in a vast car storage park in
East London, which seemed to
have its own weather system
(rain, mainly) and every time
those clouds emptied, the
whole place flooded to a
depth of 2 to 6 inches! The
production team christened it
‘Lake Dagenham’. There were
about 10 of us involved with
this prop and many others too.
We all averaged 100+ hours
per week for 12 weeks on the
trot so the poor No7 lived in
its box at home much of the
time, together all of the time
but still in pieces! During this
frantic period, | was also asked
if | could produce something
for the SMEE stand at the
Model Engineer Exhibition at
Sandown in November... of
course! | always like to show
something so | agreed. After
all, it was almost finished and
there was plenty of time...

The house | was buying fell
through at this point so my
search started again and the
No7 still lived in its box, coming
out at lunchtimes where I'd
spend 5 minutes or so rubbing
down paint or filling here and
there to ease my stress. | also
decided | needed to unwind a
bit at the end of each work day
once the Olympics was over,
so I'd spend an hour or so on it
before going back to my rented
home.

Model Engineering is for me
a marvellous therapy.

®To be continued.
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The MSRVS Rally 2018

John
Arrowsmith
visits this
joyful, family
orientated

annual event.

he Model Steam Road
I Vehicle Society held

their annual rally at
Tewkesbury in Gloucestershire
over the weekend of the
23/24 June and was blessed
with glorious weather for
this year's event. The rally
is held on the grounds of
the Tewkesbury Rugby club
which is an excellent site for
the event; plenty of room for
camping and caravans and
lots of operating room for the
large number of miniature
steamers that attended. |
visited on Sunday but the
public attendance was down
due to a certain football match
being played in the afternoon.
However, that did not stop all
the arena events and fun that
this rally always enjoys. One
feature | must mention was
the ‘Try your hand at driving a
steam traction engine’. This
was a resounding success;
around a dozen engines were
needed in the main arena to
cope with the demand! This
new aspect of the rally gave
both adults and youngsters
the chance to drive a variety
of engines, under supervision
of course. The look on the
faces of all these ‘would be’
engine men and women was
a most enjoyable sight to see.
The organisers were highly
delighted with the response
both from the public and the
traction engine owners. | can

L

A 4inch scale Burrell double crank compound walts for its turn in the parade rrng
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The engine and drive system on PauI Nind's 18 foot steam boat
which is fitted with both a tiller and a side mounted steering wheel.

This 4 inch scale Garrett Agricultural Engine is owned by Andy Compton.

Model Engineer 31 August 2018



R

!
|
1.

see this becoming a regular
feature of this event and
probably other rallies.

During the day | spoke
to many people about
their engines and rallying
and all, without doubt or
exception, were really enjoying
themselves. | spoke to one
young man who was driving a
4 inch scale Burrell and asked
him how old he was. "Eight”
he replied and in response to
how long had he been driving
he said with a large grin on his
face “10 years”. “That's clever”
| said as his responsible driver
laughed at his comment. It
turned out it was nearer to 3
years but even so he was a
very able young man in charge
of, for him, a large engine. This
to me is one of the reasons
why the traction engine world
of model engineering always
has a better intake of young
people than traditional model
engineering clubs. Young
people are allowed to get
involved at a much younger age
and it is also partly due to their
families being involved as well.

www.model-engineer.co.uk

Sunshine and shadows on Bert Boughton’s 4

A superb trio of stationary engines sparkle in the sunshine.

% inch scale Foden D type steam lorry.

| talked to a number of mums
who love their children being
involved and getting dirty, as
they said it introduces them to
a new environment that they
would not find anywhere else.

It teaches them discipline and
respect for other people and
introduces an aspect of adult
life was that they can be part of
whilst still being children. One
young lady in particular was
driving a 3 inch scale Case with
consummate ease but what |
didn't know until she showed
me that she was also cooking
her family’s Sunday lunch at the
same time. Three good sized
baking potatoes were in the
smokebox gently cooking away
as she drove the engine round
the rally site. | bet they tasted
good as well!

The rally continued with a
number of different activities
in the main arena and the lorry
pulling, with two Foden Steam
lorries double heading, was an
unusual combination which
provided the miniatures and
drivers with a real test of their
ability and pulling power.

EVENTSJ

The 4 inch scale Foster, Morticia, which was awarded the M. J. Engineering trophy.
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This pair of 4/2 inch scale Foden Lorrles show off their puIIlng
power by towing this loaded lorry around the parade ring.

There was also a good
selection of marquees with
a wide range of exhibits. The
model tent had some good
models on display which
provided a welcome contrast
to all the traction engines
on show. One display had a
large collection of customised
Mamod models, one of which
had been refurbished by
the owner’s eight-year-old
daughter. This young lady told
me she loves engineering and
she knew all about her model
and what she had done to
repair and finish it off. It was
quite an unusual chat with her
as she told me how she used
the lathe and drilling machines
to complete the model. It just
reinforced what | previously
said, that this branch of
model engineering really

386

does encourage the younger
members of society to get
involved. You never know but
this young lady may turn out to
be a fine model engineer, she
certainly has good skills for
one so young.

Later, on Sunday afternoon a
small presentation ceremony
took place with three
awards being made: the M.

J. Engineering trophy was
presented by Alan Barsby to
Geoff and Sue Organ for their
engine, Morticia; the Andy
Brown Cup went to Graham
Swales for his unfinished
engine and the Frank and Mary
Pocket Shield was presented
to Paul Nind for his 18 foot
Steam Boat, Kathleen Ann.

In concluding my notes,

I must mention the small
display of stationary engines

._,"t.¢_ar' “a

A young drlver takes Brain Pearce’s 6 inch scale McLaren round the outs:de
of the parade ring with a very well behaved dog enjoying the ride!

that always add to the
traditional traction engine
rallies. This little group were
absolutely immaculate - | don't
think | have ever seen such

a well-presented selection of
engines and pumps.

All in all, this was an
excellent event which | would
think had taken a great deal of
work to plan but the end result
was a happy, well organised
and fun weekend which
hopefully will be repeated
again next year. If you enjoy
miniature traction engines
performing to the best of their
abilities then this is the show
for you.

My thanks to you all - |
enjoyed your company and
exhibits very much.

The baklng potatoes weII protected and
cooking in the smoke box of the 3 inch
ME  American Case traction engine.
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A good example of a Maxitrak 3 inch scale Aveling & Porter
Engine owned by lan Sparrowhawk.

e 7 L s ._ : : y
Having cooked the lunch in the smokebox, Rob Gibbons gives A regular visitor to the rally is John Bagwell's 2 inch scale
the 3 inch Case a spin round the site. Durham and North Yorkshire engine.

2

The Stroud Society of Model Engineers provided a ground level This young lady is going well driving Richard England’s 4% inch
track Gardner locomotive to give rides to the visitors. Burrell road locomotive.

www.model-engineer.co.uk 387



Mike Cook
finds a way
of relieving
the tedium
of turning
painted parts while
they dry.
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One Good Turn
Deserves Another

his article arises from
I a chance thought after

reading Chris Vine's
Excellent book, How (Not) To
Paint A Locomotive. In the book
Chris describes the benefit
of turning parts to prevent
paint runs. He describes
how he spent two hours
turning his boiler barrel on a
commercial turnover stand
and this produced excellent
results. Photograph 1 shows
my alternative to turning by
hand. For those that have
read Chris Vine's book, or seen
his locomotive, Bongo at an
exhibition, they will know what
I mean. For those that wish to
see examples of his excellent
work, do a search in your
favourite search engine and
find some great examples of
his work. His wonderful series
for children, Peter’s Railway is a
good starting point.

I was introduced to this
rather addictive hobby via a
set of castings for a horizontal
Stuart Ten by a friend about
five years ago and, not having
any engineering background -
unless you count an O’ Level in
Engineering Workshop Theory
and Practice (‘metalwork’
really) - | had no idea how
to start. After lots of help,
loans of machinery and

A holding solution.

My alternative to turning bj-/ hand.

encouragement | recall vividly
when the completed engine
was persuaded to start and |
was hooked. Several years on
I found | had to learn the art of
painting as | made progress
with my locomotive, which is
a Holmside variant using the
Martin Evans design.

Having come to the point
where | was ready to paint
parts of my locomotive | had
read Chris Vine's book to the
point of committing aspects
of it to memory. (My wife is
well used to me moving about
the house muttering or not
speaking at all as | search
for life's hidden meanings.

I have noted this peculiar

aspect amongst many model
engineers and am curious as
to whether this is a result of

cutting fluid ingress or just
normal for model engineers
(NFME)... maybe?)

By chance | was looking
at how to utilise some
vouchers from a well-known
supermarket and in the
clearance section (always an
eye to a bargain) | noted an
electric barbecue rotisserie
stand. Could this be utilised
to turn over my own boiler
barrel cleading? | decided that
yes, possibly and committed
to investing my vouchers; a
package was delivered a few
days later.

The boiler barrel ready for painting.
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Health and safety advice

| was lucky to have secured
quite a robust piece of kit with
a sensible water resistant
housing at the electrical end. |
was not too keen on spraying
paint around electrical
housings. Chris Vine warns
against the mix of electricity
and highly flammable solvents
in atomised form. He has
managed to stay alive using
sensible precautions and |
have adopted the same, that
is, adequate ventilation and
the use of sealed lights and
switches of the outdoor type.
Using the rotisserie is simple
and saves hours of manual
turning. Plus, of course, it

makes it a one-person process.

| have heard stories of
partners and friends of model
engineers being persuaded

to help by turning items on
broom handles and the like,
sometimes without adequate
respiratory protection such as
a mask. | am sure though that
these are just rumours.

The first stage is to
determine the length of any
components that will be
painted and ensure that the
square bar that sits between
the ‘holder’ and the electric
housing is long enough. Being
a short boiler (Holmside)
and having produced the
cleading in two parts, mine
was fine. You may have to
source a longer piece of
square. It seems, though, that
most model engineers have
a ‘scrap box’ that resembles
Mary Poppins’ bag - at least
according to all the articles
that use ‘scrap’ one sees in
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Cylinder cleading had to be painted by hand.

The awkward pieces.

the pages of Model Engineer.
For many like me without a
bottomless scrap box (albeit
one is magically developing in
my workshop: how does that
happen?) sourcing a longer
piece of appropriate square
bar should not cost a fortune.
Mine is 8mm square.

The second job is to
dismantle the rotisserie and
reassemble using a stout
frame. Mine is rather solid,
and possibly some would
say over engineered but |
can vouch for its stability
and am less worried about
it falling over at any critical
point. | am sure that the more
experienced engineers will
use a much better thought out
(engineered) construction.

The next job is to work
out a holding solution that
enables easy assembly and
disassembly. | cut circular
discs, albeit quite rough,
and drilled four small holes
to accommodate the spike
attachment as can be seenin

WORKSHOP |

The cleading remained stable set up like this.

photo 2. Two of these discs
were sufficient to support the
cleading. I drilled four small
holes along the edge of the
cleading to accommodate
small plastic cable ties that
could be cut off once the paint
had hardened sufficiently. |
had thought of wire at first

but | assumed that this could
scratch the painted surface
when removing. Whilst
scratches may not have been
seen on the final assembly, | did
not want to take the risk and
had some cable ties anyway.

The next job was to spray
paint, having practised on
countless cardboard boxes
previously. Photograph 3
shows the unpainted boiler
barrel ready for painting. The
green item at the bottom of
the photograph is a fan heater.
No doubt many readers will be
familiar with warming items to
be painted but, just for those
like me that are still learning,
this was a piece of advice
given to me that certainly
works. Several test pieces
demonstrate more positive
results from warmed items
than cold. | hasten to add that
my results are still a long way
off the likes of Chris Vine's, but
they are slowly improving.

The second piece to be
painted was more awkward as
I had not thought of producing
the boiler barrel cleading in
one piece. (Note to self for
next one.) Two supporting
pieces were cut from thin
wood and this time wired in
place as my cable ties were
not long enough. Next, a small
piece of round bar was used

to support the wood with two
grooves machined into the bar
to stop the wire from moving.
See photos 4 and 5 for the
set-up. This worked well and
the cleading remained stable
during spraying. | am sure this
could be improved upon, but it
worked for me.

Finally, I had painted the
cylinder cleading by hand a
little while ago and was not
happy with the result. | rubbed
them down and mounted them
on wood and card using the
natural spring in the cleading
to retain the parts. | managed
to get away with this, but only
just. It would have been wiser
to have fixed these in position
with ties as per the larger
pieces, despite the smaller size
(photo 6).

In summary, this is a simple
idea that allows me to spend
time at the lathe making boiler
fittings and other parts while
the rotisserie does its job,
quietly turning painted parts
for a few hours.

Finally, | want to thank all
those that have taken the
trouble to share their expertise
through the pages of Model
Engineer. The magazine is an
excellent resource and | hope
my small contribution may be
useful to others. After all, one
good turn deserves another.

ME

REFERENCE

Vine C 2006 How (Not) To
Paint A Locomotive. Amadeus
Press, Cleckheaton

ISBN 978-0-9553359-0-7

389



Graham
Sadler
chats briefly
about the
use of micrometers
before going on to make
indexing gear for his tool
post.

Continued from p.311
M.E. 4593, 17 August 2018

Vernier scale on a height gauge reading
54.36mm (0.02mm resolution).

390

Imperial micrometer 0.0007 resolution.

Measurement

Up to now we have been
using only the digital caliper.
These wonderful and
versatile devices do have
their limitations due to their
poor resolution and accuracy.
Any measurement with them
should always be checked for
error as it is so easy to twist
them so the measuring faces
are at an angle to the work so
giving an enlarged reading.
Another problem is regulating
the pressure one applies to the
slider wheel.

The only way to ensure
accuracy is to use a
micrometer. The ratchet on
them ensures equal pressure
on the work every time it's
used and the round measuring
anvils are wider and a lot easier
to keep square to the work.

My first micrometer was a
Shardlow, which had a vernier
scale allowing measurement to
tenths of a thou (thousandths of
an inch). This is now rarely used
as | prefer the digital micrometer
which, like the caliper, can be
used for both imperial and
metric measurement. It also
means that | now don't turn
shafts exactly 25 thou too big

or small...

Lathes and mo
for Beginners

Resolution

Resolution is the level to
which the instrument will
measure and the accuracy of
the measurement is down to
the quality of manufacture.
My digital micrometer has a
resolution of 0.001mm but
an accuracy of plus or minus
0.002mm. Care needs to be
exercised with depth and
inside micrometers as they
are numbered in descending
order, the opposite to a
normal micrometer. The
reason is simple - the
direction of rotation is the
same in both instruments
so the more one screws the
thimble in, the deeper the
reading (photo 98).

A vernier (named after its
inventor, Pierre Vernier) takes
the form of an additional
scale which enables a coarse
graduation to be split into
smaller units. The additional
scale is shorter than the
coarse scale, typically by 10%
or 1%, but is divided into the
same number of graduations.
See photo 99 of my vernier
height gauge which has a
resolution of 0.02mm (or

0.001 inch on the other scale).

The vernier is read by looking

i' Pl

Depth and inside micrometers are numbered from the left.

PART 21

re

for the graduation on the
additional scale (on the left)
most closely coincident with
a graduation on the coarse
scale. The graduation on the
additional scale then supplies
the extra decimal places.
Looking carefully at photo 99
and imagining what happens
as one scale moves slowly
against the other should make
the principle clear.

My first vernier caliper,
which was used for ten years,
had a very short vernier scale,
perhaps only 12mm long. It
could only be called a ‘very
near caliper’. The accuracy
of a vernier is helped when
it is longer. My height gauge
vernier scale is 49mm long and
it's still not easy to read.

How do you read
micrometers?

For the Imperial one, the
thread is 40 TPI which has a
pitch of 25 thou. The barrel
is graduated in numbered
0.1 inch increments (above
the graduation line) with 4
sub divisions so it's 25 thou
per turni.e. 0.025 inch per
division. To get the thous,
the thimble which is rotated
is divided into 25, so it's
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0.001 inch per division. Some
micrometers, like my Shardlow,
have a vernier scale enabling
measurement to 1 tenth of a
thou. i.e. 0.0001 inch. (Working
to this tiny size is another
matter!).

To get a reading, look firstly
at the numbered tenths (on
the barrel) (say 4), then how
many 25 thou divisions (say
1) and add the reading on
the thimble (say 12) giving a
measurement of 0.4 + 0.025
+0.012 = 0.437. The vernier
(if present) can then supply
the fourth place. Test yourself
with photo 97. You should
get 0.3753 inch (the vernier is
reading 3 - it must be viewed
straight on).

For the metric version,
the pitch of the screw is 0.5
mm and the thimble has 50
divisions so it has a resolution
of 0.01mm or 0.39 thou. The
barrel is numbered in fives,
with whole mm divisions
above the gauging line and
half mm divisions below.

www.model-engineer.co.uk

Making the indexing gear
The post will function quite
well now but we still cannot
have any repeatability after
a tool change so we need to
make indexing gear to go with
it (fig 23). For making this, as |
had a lot of Imperial silver steel
stock, | used ¥ inch rather
than the 10mm in the drawing,
and substituted 7%: inch for
the detent pin. 5mm will work
but 6mm would be better. %2
inch is too big as there’s not
enough room for the spring.
The results will be the same so
in here | will be indicating the
Imperial dimensions.

My earlier tool post, which
from now on will be used
only on the top slide, not the
more solid replacement block,
was reasonably accurate and
served me well for 20 years but
it was not quite good enough.
The block did move a trace,
making repeatable setting on
tool changing in the order of
a maximum error of 0.04mm
on diameter. This is the main

reason for making the enlarged
block; the extra 5mm on the
width and length makes the
indexing detent much longer,
which I thought was the
main reason for the lack of
accuracy. | will be giving you
two methods of producing the
detent; the first is the most
accurate but it does take a
lot more time and effort. The
simpler way is the one | used
previously and it worked well.
After producing the block
I pushed the % inch silver
steel material into the reamed
hole. While the fit was good,
there was wobble. The % inch
diameter should be 0.375
inch and on measuring it was
0.3748 inch in diameter - just
under size and what would
be expected. The problem
was obviously to do with
the reamed hole and the
manufacturing tolerance of
the H8 category - this if you
remember will yield a hole
which is a trace oversize but
never smaller. | needed a push

fit, which in this size needs a
clearance of 0.3 thou. (0.0003

inch clearance).

It was obvious that the
hole tolerance was too big.
| decided to /ap a gauge to
match the reamed hole then
produce the detent pin to the
new dimension. After carefully

turning a test gauge and

lapping it to the required fit,
measuring it with the digital
micrometer gave me 0.37535
inch. These dimensions are
not easy to measure with
basic equipment but the same
results can be obtained by cut
and try methods. This confirms
an earlier point | made about
making standard hole gauges
and now, in addition, matching
pin gauges for all my reamer
collection. Note this gauge

is not really needed by you - |

just did it to find out what was

happening.

Start by machining the
indexing collar which fits on the
top slide post. This is a simple
turning job. It needs to be a
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Finished indexing ring showing positions
of holes - ensure the pin hole will not hit
any of the tapped holes in the top slide.
If using the pin, only use one grub screw.

slack fit in the central pocket
so go for 24.5mm diameter. It
needs to be TTmmto 11.5mm
thick. Mark the flat faced side
so that, when assembled, the
bore and face are perfectly at
right angles to each other. Face
and bore through again to a
good fit on the post (nominally
s inch), using the plug gauge
to be sure of the fit. Drill and
tap for one (with a vertical pin)
or two grub screws.

It is fixed in place by
tightening the grub onto the
top slide post at the tailstock
end then pinning in place
(photo 100). File a small angle
in two spots on the bottom
to make it easy to remove at
some future date. Fit this onto
the post. Tighten the grub, then
use the pillar drill to fit a pin
into the top slide to secure it.

Next is turning the rear guide
bush. Do this from a larger size
of bronze or brass to a very
close fit in the tool post hole.
Drill and ream 742 inch. You
will need to do this using the
Myford clamp so the size can
be tested in the mating hole in
the new tool post.

Indexing pin

The indexing pin was turned

in the three-jaw chuck from %s
inch (11mm) silver steel with
a projection of 61mm, to be
1.5 thou (0.03mm) oversize
prior to the lapping. In order to
minimise the lapping the outer
section was first turned to "2
inch using the bush to check
the sizing but, as | mentioned
before, 5mm or even 6mm
would be OK provided you can
find a spring. Face the end first

392

(we will need a flat end on this
later) then turn the 40mm long
shaft. This should really be
supported with a half centre if
you have one. | did it without
using one as the method had
to be tested but it did need
several cuts to remove the
increased diameter due to the
work flexing (photo 101). Turn
the main diameter but make

it 20mm long at this stage,
turning right up to the jaws of
the chuck.

We are now ready for the
lapping. This is a simple
process. Get two strips of
wood, preferably hard wood - |
used 18mm plywood offcuts.
These are drilled 6.5mm and
bolted together with two pieces
of card in between them. Drill
on the card joint, which is
then removed. Lightly oil the
hole and use some fine valve
grinding paste in the hole. Run
the lathe at about 400rpm,
finger tighten the bolt close to
the lap hole and lightly grip the
other end. Keep the lap moving
all the time. Take care! Stop,
clean and try until it's a smooth
completely shake-free fit (photo
102). Cut the bar off at the end
of the turning.

For the simpler way that |
mentioned, use the four-jaw
chuck. A piece of % inch silver
steel with a projection of 45
mm is set to run true with the
DTI - and it must be true, no
movement at all of the needle.
Turn it to the %2 inch 40mm
long.

Tapered socket

Now we need to make a taper
reamer. The tapered socket is
needed so that the post pulls
itself into the correct position.
It is critical that the fit is perfect
and the dimensions are very
tight with small tolerances.

.
i~

The fourth cut on the slender spindle still took dust off.

L

Chuck some 7 inch silver
steel with about 15mm
protruding. Set the top slide
over to 8 degrees and turn a
taper with a fine finish. Face
it so the taper is no more than
6mm long. Cut it off then put
it into the left-hand side of
the vice with at least 15mm
protruding. Use a coarse then
finally a smooth file to get the
‘D’ bit reamer to exactly half
the full diameter. We do this on
the left of the vice so that any
burr will not be formed on the
cutting edge but on the trailing
edge. File a little clearance at
the front in two directions so
it can cut on the end. Harden
this by heating to red hot and
quenching. Polish and temper
to pale straw by heating the
shank and allowing the heat to
get to the end. Finish it with a
fine slip stone.

Make the reamer to be
about 120mm long, face the
end and centre drill it. Without
changing the setting of the top
slide angle, grip the pin by the
extension in the four-jaw chuck
and set it to run perfectly true -
zero wobble on the DTl needle
again. Face the end and turn
the pin to the same diameter
as the reamer (" inch), leaving
the % inch section 9mm long.
Face the end to extend about
4.5mm before taking the
final sizing cut and stop the
lathe when the tool has just
undercut the shoulder. This
will eliminate some of the
radius found on the end of the
tool. Lock the saddle.

Note the setting of the cross
slide, withdraw the cross slide
and use the top slide to move
the tool back. Now the taper
can be turned until the noted
cross slide setting is reached
which will ensure the taper is
full length and on diameter at

Lapping in progress.

the big end. Use a very fine
feed to get a quality finish, and
lightly polish the end (photo
103). For jobs like this | use an
Arkansas whetstone, a hard
white slip stone about T0mm
square. It has an extremely fine
cutting action. I got it many
years ago at the Wembley
Exhibition (building now gone
as part of the new stadium)
and it's still flat. I've just had a
shock looking up the current
price! Break the sharp corner
so the edge of the mating
socket is not damaged in use.
Now make a ¥s inch diameter
bush which will be used to
guide a pilot drill, about 25mm
long, drilled so that the reamer
will just and only just enter at
the small end. Two other bits
are now needed. Firstly, a depth
stop of at least 20mm diameter
(mine was a bit small and it
made things a little difficult
later) about 12mm thick,
reamed 7 inch, faced on one
side with a short lock screw.
Finally, we need a special
support bar. Drill the end of
same diameter bar as the depth
stop about 8mm deep with a
size that will allow the reamer
to go almost all the way in so
it wants to be about 0.2mm
to 0.3mm under the reamer
diameter. | worked up in 0.1T1mm
steps until it was correct.

®To be continued.

Accurately centre the detent pin before
turning the taper.
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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
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Machines and Tools Offered

H ISO-40 to No. 2 Morse tang type
adaptor. ISO-40 to No. 2 Morse tang type
adaptor. £20 2 off + p&p. Sherline indexing
attachment p/n 3200, as new £50 + p&p.
T. 01637 830169. Newquay

B KWM clock bushing tool., Price £500,
buyer must collect.
T. 01452 386672. Gloucester.

M Height gauge, 30.00 12-inch Vernier, £30.

Digital micrometer (unused) 1inch, £20.
Micrometer 1-2" £20. Please collect.
T. 01449 737072. Bury St. Edmunds.

M SEIG C3 accessories, quick change tool
holders, 20 off, £6.00 each. 80mm 4 jaw
s/c chuck, £50. 80mm 4-jaw independent
chuck, £45.50. 100mm b/plate £10. 4"
Burnerd Griptru with Myford thread, £150.
160mm face plate, £15. Wood turning tool
rest, £25. T. 01522 722374. Lincoln.

M Viceroy TDS1 metric 5" lathe. Clean,
power feeds, back gear, screw cutting with
change gears Included. 1.5 HP, 3 phase
motor. Chuck with internal jaws, traveling
steady. £500.

T. 01159 374504. Nottingham.

Models

M Four-wheel trailer, suitable for 4" or 4 12"
traction engine. Steering, pneumatic tyres,
storage space, padded seat, backrest. £60
ono. T. 01773 762450. Nottingham.

M 5" gauge G.W. 1500 class tank loco,
complete as designed by LBSC with photos

available. Commercial boiler with certificate.

Buyer collects. Price £2,300. T. 01246
234410. Chesterfield.

M 5" G Super Simplex. 90% complete.
Boiler (commercial built). Dismantled in
need of re-assembly. Gunmetal cylinders
need sleeving. £1,400 ono. 3-cylinder radial

engine, uniflow type, bore 1" like type used
in torpedoes during WW2, £500. T. 01625
262197. Macclesfield.

B Steam engine 040 Ajax plus guard’s van
both in need of restoration 7 /2" gauge.
Offers. T. 01884 860530. Devon.

Magazines, Books and Plans

M Model Engineer mags No. 4524, Dec 24
- Jan 2016, to No. 4590 6-9 July 2018 (no.
4529 missing) for free, buyer to collect.
T.02083 631214. London..

Wanted

M Gear wheel guard for Myford Drummond
“M" lathe, missing since recent house move.
T. 01568 708321. Leominster.
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NO MOBILE PHONES, LAND LINES ONLY
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Enterprise House, Enterprise Way, Edenbridge, Kent TN8 6HF
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Photocopies of this form are acceptable.
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receive communications via email/ telephone/ post from MyTimeMedia Ltd.
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Adverts will be published in Model Engineer and Model Engineers’ Workshop.
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Geoff
Theasby
reports
on the
latest
news from the Clubs.
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ere we go again with
more tales of the
unexpurgated. I've

been burning the mid-day oil,

*_ visiting the Sheffield Steam

Rally (see previous issue),
Sheffield SMEE's Open
Weekend, Doncaster
market - where | bought
the collected works of the
Rev. W. Awdry (a present
for my step-grandson) -
and | failed to indulge in the
K&WVR celebrations of 50
years in preservation which,
like the rally, was also on 30th
June. | travelled on the second
weekend in 1968, where | met
an old work colleague but
she was accompanied by her
boyfriend...

Work continues on my Indian
‘bare bones' radio transceiver. |
have acquired a case for it and
am designing the front panel
whilst | wait for certain bits to
arrive, like a signal strength
meter, pcb mountings, etc. and
making sure all the holes are
in the right place or, if not, at
least covered up by something
else...!

In this issue: tinworm,
‘LBSC’, insurance, a
‘Knockometer’, the high road
and the low road, ICE, spray-on
grass, a rolling road, a sea fret
and Nemesis.

Steam Chest, July, from
the National 2% inch Gauge
Association brings another 50
shades of Brunswick Green
personified by a fine picture
of a Class 35 Hymek, taken
from buffers height, giving a
natural ‘look’ to the shot. This
was built by John Pickering,
of Taunton Model Engineers,
in 7% inch gauge but he
speculates, with some good
suggestions, on a possible
2% inch gauge version. A
letter on combating the
dreaded tinworm has brought
several suggestions, spread
throughout the magazine.
(Citric acid, Fertan, Mike
Sander rust prevention, Chain
Spray oil.) ‘LBSC' continues his
series on live steam models.
On finding that he could not
afford £1 a week for a new
lathe (this was pre-WWII) he
went to see Mr. Drummond and
explained his intentions, being
rather pleasantly confounded

when he was allowed to pay
only half that as a regular sum.
Thus began a lifetime’s interest
in model making, to all our
collective benefit. At this point,
Editor, Cedric Norman includes
a plea for more articles, saying,
‘Imagine where we would all
be if ‘LBSC’ had kept his mouth
shut and his pen idle!" Cedric
also reports on the Tingley
Rally and on making a water-
pump bypass valve. Some
photos taken at the Nantwich
rally include a siding full of
various rolling stock on static
display, accompanied by a
similar photo of two gentlemen
reclining on a grassy bank,
also on ‘static display...
William Powell attended the
Andover club’s opening of their
extended track and, being the
first to raise steam in his Freya,
found himself the object of
all eyes and cameras when
‘christening’ the new track
quite inadvertently.
W. www.n25ga.com

Stamford Model Engineering
Society, Newsletter, June,
reports a talk by Colin Furze
who told a capacity audience
of his ideas and demonstrated
some of his projects, including

De Winton at Norwich & DSME. (Photo courtesy of Mark Rhodes.)

-

a spring-framed bicycle, a
ducted fan, radio-controlled
scooter and a flame-throwing
guitar. Colin has a unique style
and humour. If readers wish
to know more, he has several
videos on YouTube.

Norwich & District Society
of Model Engineers’ eBulletin,
June, held a Maxitrak meeting
at which two Planets turned
up and a 7% inch gauge De
Winton (photo 1).

W. www.ndsme.org

Blast Pipe, July, from Hutt
Valley & Maidstone Model
Engineering Societies says
that the recent AGM was over
in 19 minutes! (I have known
faster but very few — Geoff.)
Peter Targett took his Rob Roy
to the eponymous rally at the
Andover club in England. All
was well, except getting an
insurance valuation for the
trip. The insurers had not been
asked to insure such an item
before and the comparable
models currently on sale at
dealers could only be valued
from photographs. Fortunately
a valuation was agreed and
his trip went ahead without
problems.

W. www.hvmes.com
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Steam Lines, from Northern
Districts Model Engineering
Society (Perth), July-August,
reports that they held a
Vertical Boiler Day which is
anew idea to me. Six boilers
were on show and part-
manufactured, together with
sundry engines. | am drawn
to VB engines ... no idea why.
For those who query the
usefulness of membership
surveys, this event was
one of the ideas produced.
Those readers with a delicate
disposition are advised to
look away now, as the Boiler
Group was treated to the use
of a ‘Calibrated Knockometer’
to cure the slight run-out
in the crank axle of a Lion.
Supporting the axle in V-blocks
and finding the point of
maximum deviation from the
ideal, using a dial gauge, it
was walloped at that point
with a hammer and measured
again. This was repeated
until the run-out was reduced
to a couple of ‘thou’. Using
a hammer is easy; knowing
how hard to wallop with it
takes a lifetime! In 1938, Lyall
Austin’s father scratch built
a horizontal steam engine,

1 inch stroke, % inch bore.
After many years, Lyall has
resurrected it - although the
boiler was beyond reviving -
and got it running again on air.
He has also built a new boiler
so the item is again powered
by steam, as nature (and Dad)
intended (photo 2). Tom Hardy
visited the UK, including the
Doncaster Exhibition and

the Institution of Mechanical
Engineers, to see Cherry Hill's
models. He has the fine book
by David Carpenter but (he
says) nothing beats examining
the models ‘in the flesh’.

The Link, July-August, from
Ottawa Valley Live Steamers &
Model Engineers, in its ‘Notes
from the Prez’ says that it
has been suggested that the
Elevated Track be so named,
rather than the ‘Highline' to
avoid confusion by the users
of legalised cannabis. ‘Take a
trip on the Highline’, ‘Have we
got the Rail Joints for you!
Hmmm, maybe not. At the
Members Only steaming day,
said Prez was allowed to take

www.model-engineer.co.uk

out John Bryant's locomotive,
‘to see if you remembered
where the coal went'. ‘About
80% in the firebox and 20%
on the ground seems to work
okay’, says the Prez. French
ex-pat member, JF, says his
local club runs two steam
locomotives and the whole
operation is run like SNCF
(minus the strikers...)
W. www.trainweb.org/ovlsme
In Newslink, summer, from
Sutton Model Engineering
Club we learn that Secretary,
Richard Burkett visited the
Belmond British Pullman depot
near Waterloo station, which is
shared with Gatwick Express.
Never heard of the BBP depot?
Try Stewarts Lane... Sadly, the
club has lost Derek Tidbury,
Jo Milan and George Swallow
in the space of a few weeks,
all movers and shakers in the
organisation.
W. www.suttonmec.org.uk
Otago Model Engineering
Society sends Conrod, July,
in which we learn that
Ron Johnson has another
hobby; fishing. He recently
caught a 12 kg trout in Lake
Ruataniwha, where the average
is 2 to 1% kg. John Knight
has a static grass applicator,
which uses up to 15kV static
electricity when spraying flock
‘grass’ onto a model railway
layout. This makes the ‘grass’
stand on edge, making it more
realistic. It wasn't working
very well, until it was realised

CLUB NEWS |

Lyall's Dad's engine from Steam Lines. (Photo courtesy of Jim Clark.)

that it was negative earth, not
positive earth. It works much
better now...
W. www.omes.org.nz

The News Sheet, July, from
North London Society of Model
Engineers says that they have
been entrusted with ‘LBSC's
papers. The Council have yet
to decide how best to deal with
them, allow access, etc. The
Members Day of the Marine
section attracted many wives
and families who are not really
interested in railways. They
thoroughly enjoyed the day
and may well come again.
The Gauge 1 Group showed
a Prussian State Railways T3
0-6-0 by Aster, which | found
most interesting. 1300 of the
originals were built from 1882.
A project has been launched
for a rolling road to be installed

in one of the steaming bays.
Not a commercial one but a
more comprehensive, fully
adjustable version, designed
‘in house'. An exhibition at
Elstree & Borehamwood
Museum celebrates 150
years of railways in the town.
Although the exhibition ran
from last January to 21st July,
| was not previously aware of
this.
W. www.nlsme.co.uk
Sheffield Society of Model
& Experimental Engineers’
Open Weekend 7/8th July was
held on a very hot day with
wall to wall sunshine. lvan and
Mike Law showed their two
LD&EC Railway locomotives
but not in steam (photo 3).
Dave Wood was running his
Durham & North Yorkshire
traction engine, behind which

Ivan & Mike Law's LD&ECR locomotives at Sheffield SMEE.
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Dave Wom-l’s D&NY at Sheffield SMEE.

| had a ride - my first for a T.E.!
| didn't quite realise that there
is a substantial incline from
the car park to the station and
it made the little beast work
hard, hauling two grown men.
It was definitely ‘The little
Traction Engine that could’
(photo 4). | also promised
Dave a copy of the picture |
submitted to a photography
competition, of his previous
model, a Ruston & Proctor. It
took me some time to track it
down as it was back in 2013!
The Garden Railway was busy;
an unusual model was this
German Inter-City Express,
now in widespread use across
Europe, including Russia and
China, which looked very
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This Holmside danced with the devil, Sheffield SMEE.

smart (photo 5). The driver of
this very shiny pannier tank
(Holmside?) decided to run

a goods train, so got out a
mixture of vans and wagons
and hung them on the back. A
fundamental error was spotted
by several observers however,
in that the last vehicle was

not a brake van, although
there was one in the consist.
This Hubristic behaviour

was rewarded by a series

of derailments which drew
comment from the observers...
(photo 6). | met Alan Thorpe
and enquired after his absent
guide dog, Velvet. He said she
doesn't like the heat and flops
down at the door, so his sister
brought him. Murray’s Thought

Gauge 1 ICE train, Sheffield SMEE.

concerned shadow boards,
originally attributed to the RAF
(Happy Centenary!) to avoid
leaving tools loose inside an
aircraft. Modern toolboxes are
‘intelligent’ and allow access
only to authorised people.
Visual recognition systems
mean no RFID tags need to
be attached to the tools, yet
it ‘'knows’ when a tool has not
been returned and will not
allow the toolbox to close until
it is replaced.
W. www.sheffieldmodel
engineers.com

Ryedale Society of Model
Engineers’ Monthly Newssheet,
June, reports that recent
driver training went well. After
familiarisation with the track

‘llr‘r \‘ .ol’ﬂ

PR A

layout, Mike Aherne’s 30854,
Queen Guinevere was brought
out with 12 Mk1 coaches and
training proper began, having a
local passenger, goods trains
and the signals to contend
with, as well as keeping the
fire fed and the water level up.
June 10th began with a ‘sea
fret', unusual so far inland but
it burned off by midday. These
are formed when rising air over
the warm land encourages an
onshore breeze. This, picks up
moisture from the cold North
Sea, which condenses as fog
or haar, locally known as a sea
fret.
W. www.rsme.org.uk

And finally, in a change to
our usual programme, look at
the front cover photograph of
M.E. 4591. It's mine! Thanks
to Deborah’s superb memory
for song lyrics, | offer Dr Hook,
‘... the thrill that'll gitcha when
you get your picture on the
cover of the Rollin’ Stone...
Wanna see my picture on the
cover, wanna buy five copies
for my mother... * Written by
Shel Silverstein.

| also wrote a Haiku. ‘Model
Engineer, original Maker mag,
1898 Debs said, ‘That's not
very exciting’ and | replied, ‘It's
not supposed to be exciting,
it's supposed to be Zen. Well,
now and Zen..!

Contact:
geofftheasby@gmail.com

Model Engineer 31 August 2018



DIARY

SEPTEMBER

1

1/2

Saffron Walden DSME.
Picnic Field Railway —
‘Steam and Sausages’
= running day.
Contact events@
westonstar.org.uk
Tiverton & District
MES. Running day

at Rackenford track.
Contact Bob Evenett:
01884 252691.

North Wiltshire MES.
Public running, Coate
Water Country Park,
Swindon, 1Tam-5pm.
Contact Ken Parker.
07710 515507.
Chingford DMEC.
Public running at
Ridgeway Park.
Contact secretary
cdmec@gmail.com.
Grimsby & Cleethorpes
MES. Public running,
Waltham Windmill,
noon-4pm.

Contact Dave Smith:
01507 605901.
Lancaster & Morecambe
MES. Public running at
Cinderbarrow.

Contact David Wilson:
07721 020489.
Northampton SME.
Open to the public

2 - 5pm. Contact:
secretary@nsme.co.uk
Oxford (City of) SME.
Running day.

Contact: secretary@
cosme.org.uk
Portsmouth MES.
Public running,
Bransbury Park,
weather/participant
dependant, 2-5pm.
Contact Roger Doyle:
doyle.roger@sky.com
Plymouth Miniature
Steam. Public running,
Goodwin Park (PL6
6RE), 2 — 4.30pm.
Contact Malcolm Preen:
01752 778083.
Peterborough SME.
Bits & Pieces, 7.30pm.
Contact Terry Midgley:
01733 348385.
Romney Marsh MES.
Track meeting, 1pm
visitors/spectators.

www.model-engineer.co.uk

Contact Adrian Parker:
01303 894187.
Bradford MES. Live
skills demonstration,
7:30pm, Saltaire
Methodist Church.
Contact: Russ Coppin,
07815 048999.
Brandon DSME.
Meeting at The Ram

Hotel, Brandon, 7.45pm.

Contact Mick Wickens:
01842 813707.

Bristol SMEE. ‘On the
Table'. Contact Dave
Gray: 01275 857746.
Leeds SMEE. Meeting
night — ‘The Leeds
Grammar School Loco’
— Mark Batchelor.
Contact Geoff
Shackleton:

01977 798138.

Sutton MEC. Bits and
pieces. Contact Paul
Harding 0208 2544749.
North London SME.
Auction. Contact lan
Johnston:

0208 4490693.
Portsmouth MES.
Dioramas: an
introduction and their
construction, Tesco

Fratton Centre, 7.30pm.

Contact Roger Doyle:
doyle.roger@sky.com
Rochdale SMEE.
‘Tramways Around
Rochdale’ — Bob
Hayter, at Castleton
Community Centre,
7.30pm. Contact Rod
Hartley 07801 705193.
Bromsgrove SME.
Open day — 16mm,
G1, 2%, 3% and 5 inch
gauge tracks. Contact
Peter Maybury: peter.
maybury@outlook.com
Cambridge MES.
Southern Federation
rally, 10am onwards.
Contact Tim Coles:
01954 267359.
Westland & Yeovil
DMES. Track running
day 11am — 4.30pm.
Contact Bob Perkins:
07984 931 993.
Bracknell Railway
Society. Public running

11

13

2-4.30pm. Contact Paul
Archer. 07543 679256.
Chingford DMEC.
Public running at
Ridgeway Park.
Contact secretary
cdmec@gmail.com.
Grimsby & Cleethorpes
MES. Public running,
Waltham Windmill,
noon-4pm.

Contact Dave Smith:
01507 605901.
Lancaster & Morecambe
MES. Public running
at Cinderbarrow.
Contact David Wilson:
07721 020489.

Leeds SMEE. Public
running, Eggborough
track from 10am.
Contact Geoff
Shackleton:

01977 798138.

North Wiltshire MES.
Public running, Coate
Water Country Park,
Swindon, 11am-5pm.
Contact Ken Parker:
07710 515507.
Portsmouth MES.
Public running,
Bransbury Park,
weather/participant
dependant, 2-5pm.
Contact Roger Doyle:
doyle.roger@sky.com
Plymouth Miniature
Steam. Members’ day
— visitors welcome,
Goodwin Park (PL6
6RE), noon — 4pm.
Contact Malcolm Preen:
01752 778083.

Sutton MEC. Sunday
track day from noon.
Contact Paul Harding
0208 2544749.
Welling DMES.

Public running

at Falconwood

2-5pm. Contact

Martin Thompson:
01689 851413.
Romney Marsh MES.
Track meeting, 1pm
visitors/spectators.
Contact Adrian Parker.
01303 894187.

Sutton MEC. Club Night:
‘Constructional Toys —
Lego, Meccano, Mamod

14

15

15

15

16

16

16

16

16

16

etc! Contact Paul
Harding 0208 2544749.
Tiverton & District MES.
Club meeting at Old
Heathcoat Community
Centre, Tiverton,
7.30pm. Contact Chris
Catley: 01884 798370.
Bradford MES. Raised
track re-opening
ceremony, 11am,
Northcliff track.
Contact: Russ Coppin,
07815 048999.
Cardiff MES. Steam
up and family day.
Contact Rob Matthews:
02920 255000.

North Wiltshire MES.
Invitation Saturday,
Coate Water Country
Park, Swindon, 10am-
5pm. Contact Ken
Parker. 07710 515507.
North Wiltshire MES.
Public running, Coate
Water Country Park,
Swindon, 11am-5pm.
Contact Ken Parker:
07710 515507.
Chingford DMEC.
Public running at
Ridgeway Park. Contact
secretarycdmec@
gmail.com.

Grimsby & Cleethorpes
MES. Public running,
Waltham Windmill,
noon-4pm.

Contact Dave Smith:
01507 605901.
Guildford MES.
Charity Day 2-5pm.
Contact Mike Sleigh:
pr@gmes.org.uk
Lancaster &
Morecambe MES.
Public running at
Cinderbarrow.

Contact David Wilson:
07721 020489.

Oxford (City of) SME.
Running day.

Contact: secretary@
cosme.org.uk
Portsmouth MES.
Public running,
Bransbury Park,
weather/participant
dependant, 2-5pm.
Contact Roger Doyle:
doyle.roger@sky.com
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Pendle Steam Boilers

T -

Makers of High Quality Affordable
Steam Boilers for Marine and
Stationary Enthusiasts

t: (07452) 875912 © e: sales@pendlesteamboilers.com
www.pendlesteamboilers.com




Tracy Tools Lid.

Unit 1, Parkfield Units,
Barton Hill Way, .
Torguay TQR2 8JG

We ship anywhere

PRODUCTS
» Taps and Dies

* Endmills

« Centre Drills e Lathe Tooling
¢ Clearance Bargains ¢ Reamers
¢ Diestocks e Slot Drills
¢ Drill sets (HSS) e Specials
boxed e Tailstock Die Holder BE=FFTEer=rs
* Drills e Tap Wrenches

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

Q Tracy TO O]_S I.td Fax: 01803 328 157

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

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!

2" Marshall Portable

S LR

3" Atkinson lorry

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 knowlegable,..... (if we do say so ourselves),..... service available.

By Enthusiasts

' n For Enthusiasts

07816 963463
www.steamworkshop.co.uk




" PARKSIDE ELECTRONICS
M 0 D EL MAKI N G M ETALS www.parksiderailways.co.uk 01282 613646

Southfield St, Nelson, Lancs, BBY OLD

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

74" g. Locomotive Lamp Irons
- Angled or Straight
£1 9.95 set

uz:per Detailing Parts

A selection from our gmwmg range.. - e

oo o ﬁ - ™= L
7%" g. 2 & 3 Feed Oil Boxes

Axlebox Covers
2 Feed: £16.50 pair

4" g. £13.85 ea
3 Feed: £18.50 pair : e e
$ BR Standard Eccentric | ="
* Rod Bearing Covers
ﬁ £15.40 pair
g Sli\rerkwn Lubricators Kits

12 Feed: £92.00

8 Feed: £86.00
Wacuum Ha, with clips & dolly

RG> Ce

Email: sales@] 7d-miniatures.co.uk Phone: 01629 825070 Prices shown excluding VAT

MINIATURE RAILWAY SPECIALISTS

' ' LOCOMOTIVES, ROLLING STOCK, COMPONENTS

CNC MACHINING SERVICES

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

Lost wax cast Brass Diesel Buffer
Beam Detailing Kit 7% g. 54.00

oy g £37.00
7% g Timken covers,

)

TVa" g.

Steam Heat

Valve & Hose
£14.96 ea




dCC
models

www.maccmodels.co.uk
We stock a vast range of materials in bar,
tube and sheet. Including brass, copper,
phos bronze, stainless steel, bright mild
steel and aluminium.

LT T

1)

We also stock a wide range of British made
taps, dies and steam fittings.

Myford Super Seven Lathe, Three and one half
inch by nineteen inch, plus all spare collets,
Chucks, Faceplates, instructions etc inclusive.
Asking price £1,350 ONO. Tel 07932 732762
ask for Bob, Sidmouth Devon.

We sell 5000+ quality products for Modellers!

This is just a small selection from the ranges we offer!
Please buy from your local stockist whenever possible. In case of difficulty obtaining
items you can order direct at: www.expotools.com TRADE ENQUIRIES WELCOMED.

Expo Drills & Tools, Unit 6, The Saltems, TENBY SA70 7NJ. Tel: 01834 845150 (Mon to Fri Sam-5pm)

t CODE: 75580

These superb guality side
cutters feature @ unigue
Sl Perites lever system that make

M substantial labour savings.
effort required = £

by up 10 60%! | : Price: £17.95

-

We stock the entire Albion
Alloys range of superb i
precision metals. Suitable for
a large number of purposes. <
Please visit our website to
view the sizes available -
www.expotools.com

A Large Range of
Taps & Dies Available!

A large range of taps & dies available | | Holds Drill Sizes: 0.5-3.8m

Unigue lever

[fyou are interested in getting an
Albion Alloys Stand please call us!J

Hard Wire Cutters =
Overull length: 190mm l

N \
Expo 2019 Catalogue

The new Expo 2019
1 P
New! Catalogue will be

1y

g ™\

~

released towards the

in BA and Metric sizes. Please visit Shaft Diameter: 6.5mm end of September.
our website Lo view the [ull range! Chuck Width: 18mm (sorry for the delay!)
s e Overall Length: 64mm If you have ordered

from us in the last

R ’ .- - 2019 year a free copy
CATALOGUE | will automatically
e Suitable for use be sent out to you.
\\\ with most drills. B 5 Please visit our
p £7.00 (L www.expotools.com website for the

latest information. /




New CAD Software for Hobbyists /«\ al | b e

Coming soon from Alibre, LLC

B A powerful and affordable 3D design package 4
for your home PC /1

B User-friendly and precise modelling of your \!
projects

B Export to CNC machines, 3D printers and more,

or create 2D drawings and build it yourself

B Create single parts and combine them into
moving assemblies

B Stop wasting time and materials - everything
fits the first time around

AVAILABLE SOON FROM MINTRONICS

To register your interest, please contact

0844 357 0378 | www.mintronics.co.uk

Midland Loco Works

® Machining service ® Painting and lining service
® Laser and water cutting ® Ce marked copper boilers
® Buy and sell live steam models

Tel: 07487 268956

Email: midlandlocoworks@gmail.com
Web: www.midlandlocoworks.com




CLOCK
CONSTRUCTION

FBH] E. ] Tyler'
]ohnG Wr1

Recycled plastic sleepers
Permanent, maintenance free and rot proof

5
Used by dozens of Model
Engineering Societies across
the UK including:

« North London SME

e Surrey SME

« York & District SME
 Northampton SME

» Guildford SME

* Cambridge MES

* Bedford MES

» Malden and District SME
* and many many more!

The Old Fire Station, Broadway, Bourn, CR23 2T4
Tel: 01954 718327 Fax: 01954 719908
Email; infoafiloriscouk Web:weowAlcris.couk

Br

y |

—

CRR

HORLEY |
MINIATURE LOCOMOT
T

7'+” Drawings and Castings
Dock tank

BR STD Class 2 2-6-0

BR STD Class 2 2-6-2T

BR STD Class 4 2-6-4T

BR STD Class 5 4-6-0

BR STD Class 7 4-6-2

BR STD Class 9 2-10-0

L.M.S Coronation Class 8 4-6-2
(Duchess)

5” Castings Only
Ashford, Stratford, Waverley.

7'4” Castings Only
Dart, Roedeer, Green Queen

HORLEY MINIATURE LOCOMOTIVES LLP
Phone: 01293 535959 Email: hmI95@btinternet.com

www.horleyminiaturelocomotives.com

Bringing Modern Technology
to Model Engineering

Conway Model Engineering offers a number of engineering services:

® CNC Machining (milling and turning, 5 axis capability) ® 3D Printing / Rapid Prototyping ® CAD Design
® Lost Wax Casting @ Locomotive and Rolling Stock Design and Construction to suit your requirements.

Whilst primarily aiming to offer our services to individual model engineers, we also offer our services to other
companies aiming to expand their range.

James Conway

Mob: 07999 323170

Email: conwaymodelengineering@gmail.com www.conwaymodelengineering.co.uk

Manufacturer of Steam Fittings for

Model Engineers

3" to 6" Scale
From Lubricators, Water Gauges
Gauge Glass Protectors, Whistles & Sirens

Email us at sales@rabarker.co.uk

Trade
Enguiries
Welcome

or visit our web site @ www.rabarker.co.uk
Phone No: 01245 462100 Mob: 07980 855510

R ABARKER

BRIARS FARM, MAIN ROAD,
BOREHAM, CHELMSFORD,

E].'1_@,‘i.11]_(1‘{1‘].'l'.1'].};'_, ESSEX CM3 3AD
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Model Engineer

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

Myford Super Seven Lathe, Three and one half
inch by nineteen inch, plus all spare collets,
Chucks, Faceplates, instructions etc inclusive.
Asking price £1,350 ONO. Tel 07932 732762
ask for Bob, Sidmouth Devon.

Wishing to sell
your Lathe, Mill
or Complete Workshop?

Full clearances
carefully undertaken

Speak to:

Malcolm Bason of MB Tools
01993 882102
Re-homing workshop
machinery for 20 years!

% A Mallard Metal

’-s Packs Ltd

53 lasmin Croft
\ings Heath, Birmingham, B14 5AX
Tel/Fax: 0121 624 0302
E-mail; sales@mallardmetals.co.uk
Worldwide mall order.

www.mallardmetals.co.uk

Supplier of all Ferrous & Nen-Ferrous Metals
NO MINIMUM ORDER
CATALOGUE AVAILABLE: Please send
|address details with 3 First Class Stamps|

Complete home
Workshops Purchased

Esse.x.n'ﬂottinghamshire lgcations
Distance no object!

Te: Mike Bidwell

01245 222743

m: 07801 343850
bidwells1@btconnect.com

THINKING OF SELLING YOUR LATHE

MILL OR COMPLETE WORKSHOP?

and want it handled in  quick,
professional no fuss manner? Contact
David Anchell, Quilstar (Nottingham).
01159206123 07779432060

ALL LIVE STEAM ENGINES WANTED
including BROKEN or JUST WORN OUT PART BUILTS considered

® ALL LOCOS WANTED from GAUGE 1to 107" especially BRITANNIA, A4, A3, SADDLE TANK and anything large and unusual.
® ALL TRACTION ENGINES WANTED from 1"to 6" including SHOWMANS, BURRELLS and PLOUGHING etc.

® ALSO WANTED STATIONARY ENGINES, BEAM ENGINES, VERTICALS, HORIZONTALS, STUART TURNER etc.
® ANY ENGINEERED SCALE BUSES, LORRIES, CARS etc considered.

TELEPHONE: 01507 606772 or 07717 753200 and ask for Kevin
Don't forget to visit our self catering holiday cottages on: WWW, rallway_cottages.nrg

Telephone
for a fast friendly
service seven days
a week!

We will
collect, and

possnblym your
area today!

All 5" Gauge Loco's Wanted

Hunselt, Simplex, Speedy,
BR Classs 2, Horwich Crab,

Black Five, Jubilee, Royal
Engineer, Bl Springbok,
Torquay Manor.

BR 8400 tank, Maid of Kent,

For a professional friendly service,
please telephone:

Graham Jones MSc.

0121 358 4320 4
antiquesteam.com

LOCO’S WANTED

ALL PART BUILT MODELS WANTED
ALL WORKSHOPS CLEARED SWEPT CLEAN

All 7%" Gauge Loco's Wanted

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

All 332" Gauge Loco's Wanted

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

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

ALL STEAM

ALL
TRACTION

Minnie, Burrell, Royal Chester, etc.
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>
eveland Trading Estate
Dumam DL1 2P

Contact us fg;e(}o Brass, Aluminium,
—?Smg& PhosphorBrunze efc.
PHONE &‘FAX 01325 381300

e-mall; sﬂl’es@m-machme c0.uk
www.m-machine-metals.co.uk

I TAPS & DIES

£ Excellent Quality manufactured-supplied

3 T
s e
British-box HQS laps dies cuts stainless
MES5(33pcs) ME4 (30pcs) BA3(35pcs) has
all Model Eng 32+40tpi BA, BSB, MTP etc
THE TAP & DIE CO
445 West Green Rd, London N15 3PL

Tel: 020 8888 1865 Fax: 020 8888 4613
www.tapdie.com & www.tap-die.com

Model Engineer

WESTERN STEAM

Model Engineers
Frunder Mamber Assi of Copper Boiier Manulacurers (ME)
COPPER E(}!Ll RS

GB BOILER SERVICES

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

@ 7'/." guage and P.E.D. category 2 Specialist
Enquiries, Prices and Delivery to:

Telephone: Coventry 02476 733461
Mobile; 07817 269164 * Email: gb.boilers@sky.com

©

Model Engineering
Products Bexhill

Manufacturers of
5"gauge diesel outline
battery electric locos

and accesssories

Telephone: 01424 223702
Mabile: 07704 256004
email:modelengineerssupplies@gmail.com
17 Sea Road, Bexhill-On-Sea,

East Sussex TN40 1EE
Vislt our website:

www.model-engineering.co.uk

Cowells Small Machine Tool Ltd.

Covnls Semall Marhine Tooks L.
Tandring Rood, Little Bentiry, Cokharter CI
Teltfan +44 (01208 351 792 w-mall

www.cowells.com
Manufactures of high precision screwcutting lathes,
Bmm harelogical collet lathes and

milling mochines, plus comprehensive ocessory range.
Talk directly to the manufocturer

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

{answer phopre]

e: stephen@laserframes.co.u
Well Cottage, Church Hill, North Rigton, LEEDS 1517 0DF

www.laserframes.co.uk

PRECISION ENGINEERS

& MACHINISTS.
Turning, Boring, Milling,
Drilling, Grinding etc
also
Tool, Cutter & Drill Grinding Service.

John Dunn
Engineering

North Cave, East Yorks
Tel: 01430 424957 Fax: 01430 423443

mail:
theworks@johndunnengineering.co.uk

www.johndunnengineering.co.uk

Meccano Spares

New Reproduction and
Pre-owned Original
Meccano Parts.
Www.meccanospares.com
sales@meccanospares.com
Tel: 01299 660 097

Don’t know what it’s worth?

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

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

e Fully-insured collection nationwide

¢ Payment in full on collection

Speak to the experts

STATIONROAD! STEAM COM

Build, buy & sell all types and sizes of locomotives, traction & stationary engines

Call Mike or Jayne Palmer on 01526 328772

Station Road Steam Ltd, Unit 16 Moorlands Industrial Estate, Metheringham, Lincs LN4 3HX
Open daily Monday to Friday from 8am to 6pm, visitors welcome by appointment

www.model-engineer.co.uk
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Sledgehammer Engineering
Press Ltd “New Book”

When author Alan McEwen was a young sprog, he loved banging and
hammering on rusty old steam boilers; now that he is an old hog, he
just likes others banging and hammering on rusty old steam boilers!

You can read much about Alan’s youthful Boiler Making adventures in
his new book, which will make a brilliant'Christmas present!

RIVET LAD The book’s larger-than-life characters, the hard as nails, ale-supping,

iy o e it chain-smoking Boiler Makers: Carrot Crampthorn, Reuben Ramsbottom,

Lancashire Mill Towns of the Teddy Tulip, Paddy O’Boyle, and not least Alan himself are, to a man,
Rty throw-backs to times gone by when British industry was the envy of
the world.

You can read much about Alan’s youthful Boiler Making adventures
in his new book RIVET LAD - Lusty Tales of Boiler Making in the
Lancashire Mill Towns of the 1960s.

SLEDGEHAMMER ENGINEERING PRESS LTD

RIVET LAD price £35.00 plus £3.00 p&p to UK addresses only.
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 email for postage costs.

FRED DIBNAH'S e
CHIMNEY .“tw
DROPS
S = —
= \ BT
HISTORIC STEAM Jgg:;‘-j EGREI\;E‘;:IS
BOILER
EXPLOSIONS PA?&;'I?_‘;SE
ACANMEE NEN) CHRISTINE MCEWEN

ALtetims e pammLreias T LT

Our other three books are £16.95 including postage to UK addresses.
World From Rough Stones House, Farling Top, Cowling, North Yorkshire, BD22 ONW
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JUST PUBLISHED!

British Military

Railways Overseas

inthe

Great War

Edited by
Dr. Paul E. Waters & J. Julian Rainbow

Compiled by
The British Overseas Railways Historical Trust
to mark
the Centenary of the Great War

£50 inc. UK p&p




CHESTER A

,Hobby Store @l

Sw!ng Over Bed . 250mm - £-|,549-95 inc. vat
Swing Over Cross Slide - 150mm _ .y
Distance Between Centres  750mm 4 l ~ ‘!—‘ =
Width of Bed 100mm = b ag - s
. I .
Spindle Bore - 26mm | @ all . -
Spindle Taper MT4 .
Speed Range 50 - 2500rpm
Longitudinal Feed Range 1007 - 0.2mm/r
Metric Threads 0.2 - 3.5mm
Cross Slide Travel 115mm Includes:
Top Slide Travel - 70mm * 125mm 3 & 4 Jaw
Tailstock Quill Travel 70mm Chyck .
 Fixed and Travelling
Tailstock Taper MT2 Steadies
Motor  0.75kW (Thp) * Machine Tray
Weight 1 45kg * Machine Stand
Dimensions 1350 x 560 x 570mm | el sard

- : * Lathe Tool Set
Features: Digital Spindle Readout = Powered

Crossfeed = Variable Spindle Speed
For more information contact our Sales Team,

call us on 01244 531631, email us at sales@chesterhobbystore.com
or visit www.chesterhobbystore.com

Prices may be subject to change without notice



