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, Ea?;.lﬂi".:c'{.ﬂ “ Visit Our Aylesford Show Room!

our End of Now open 1st Saturday of the month
. . 11am-4pm

Garden RaiIW Cataogue. Collect Loyalty Points Online

= 01622 793 700
rea VISA §35 €D @ www.dream-steam.com

BRAND OF THE MONTH: MAMOD LTD Mamod have been f ing live steam models since 1936,

Based in Birmingham, Mamod continues to produce high quality steam engines as it did when it was first established by Geoffrey Malins.
Although the Mamod range has expanded vastly since those early years, it still produces engines with all the passion and quality engineering
that was first seen during those founding years of Mamod.

Telford MTELGO  £452
MK MK3 From E336
Saddle Tank MST From £336
Brunel MBrunelOG £440.00
Brunel Gopds Set BGS-CC-N  £520.00
Tender MTDR £39.00
Tanker MTNK £35.00

Goods Wagon MGWN £44.00
Guards \an MGVAN £50.00
Telford Tender MTOR-T £45.00

*Ini stock a3 of 20007717, please nofe these locg’s may no-longer be available, check stocks online or call,
Please note basic range takes 4 weeks from inital order and other locomotives are in batches,
Batch dates will be in product description. Locomotives in stock will state instant dispatch available.

MSS Wide range of G scale figures in stock!

Dream Steam Works manufacturers a range of PECO 10,40 a pairl SM32 Buffer Stop!
upgrades and enhancements for old Mamod, MSS, . 32mm (SM32) Track Side Tank Locomotive (32mm/45mm) 909003 E%Dﬂ‘gﬂ A  Outnow!
IP Jane &PPS Janet locos Flaxi Track - 12 Pack SLE0DxTZ £07.00  Saddle Tank Locomotive (32mmidSmm) 909013 £230.00 { £4.50
: Flexi Track - 4 Pack SLEODx4  £3500  Side Tank Locomotive Kit (32mm/45mm) 909011 £190.00
Upgarde Cylinders psuPCYL £5000  Flexi Track - Single SLE0OxT  £9.00  Jubliee Coach (32mm) 980801 £55.00
Ceramic Gas Bumer Set DSUPGBS E7B.00 Setrack Curve - 6 Pack 5Te05x6 E41.00 Maroon Tender (32mm/45mm) 911403 £53.00
Three Wick Meths Burner DSUP3WMB £4500  Setrack Curve - Single STE05x1  £6.90  Green Tender (32mmidSmm) 911405 £53.00
Dead Leg Lubricator DSUPDLDL £2660  Setrack 38 Radius Curve- Single  ST6O7 £6.90  Black Tender (32mm/45mm) 911401-BL  £53.00
Stearn Reguiator Kit DSUPSRK £3120  Setrack 38 Radius Curve - Six Pack STEOTx8 E41.00  Blue Tender (32mmidSmm) 911402-BL  £53.00
Small Beass Chimney Cowl  DSENSMCWL  £3.30 Right Hand Point SLEBYS  £4250 Maroon Passenger Coach (32mmid5mm) 811201 £53.00 Set-a-Curve
Brass Cab Hand Rails DSENCH £4.20 Left Hand Palnt SLEGY6  E£4250 Blue Passenger Coch (32mm/45mm) g11201BL  £53.00 Awailable in 32mm and 45mm
Brase Side Tank Hand Ralls  DSENSTHR £5.20 ¥ Point SLEBS7  £4250  Log Wagon (32mmidSmm) a11501 £5300  with a wide range of Radii
Brass Smoke Box Hand Rails DSENSBXHR  £3.10 Small Radius Right Hand Tumout  SLE691  £42.50  Goods Van (32mm/45mm) 911101 £53.00
Cylinder Covers DSENCYCV £6.80 Small Radius Left Hand Tumout SLEB92  F4250  Guards Van (32mm/45mm) 911001 £53.00 £ 1 5
Brass Sand Boxes DSENSBX £12.50 Wagan Turntable and Crossing SLez7 £16.00  Coal Wagon Gray {32mm/45mm) 411505 £53.00
Brass Tank Tops DSENWTT £9.40 Rail Joiners - 24 Pack SL810 £280 Coal Wagon Unpainted (32mm/dSmm) 9115051  £53.00 P 2
Lubricating Oil SWLUB30 £2.60 45mm (G45) Track Pair of Flal Bed Wagons (32mm/dSmm) 811301 £57.00 4
Meths Burner Wick DSWWKE £1.90 Flexi Track - Six Pack SL000%6  £75.00 Straight Track 910003 £34.00
Curve Tipped Syringe DSWCTS £2.10 Flex Track - Singls SL000x1  £13.00 Curved Track 910005 £a400 (S
460 Steam Oil 500mi DSW4B0S0500 E£5.20 b . S g £40, Left Hand Point 910001 £24.40
220 Steam oil 500m! DSW220S0500  £5.20 :hm:k gu:z 2 f;;m,e : QS?,’:‘;“ £§ _g?, Right Hand Point 910002 £24.40
Solid Fuel Tablets 980001 £350  SeyackStaight-SiPack  STS02¢6  £40.00 BACHMAMN
Water Fifler Bottle DSWWFE £3.20 Setrack Straight - Single STO0Z%1 £R.00 Percy and the Troublesome Trucks Set 90069 £220.00 "
Meths Filler Bottle DSWMFB £2.60 Right Hand Point 8095 £54.00 Thomas with Annie & Clarabel Set 90068 E£220.00
ROUNDHOUSE Left Hand Point SL996 £54.00 Thomas' Christmas Defivery 90087 £265.00
OOt Point Mator Mounting Plate PL8 £360 Toby the Tram : 91405 £165.00 < Bachmann
Silvar Lady Dije D 2017 Metal Rail Jainers - 18 Pack SL10 £540 Thomas the Tank Engine 91401 £20475 16mm Figures
Little John Due March 2018 Insulating Rail Joiners - 12 Pack  SL911 £3.10 James the Red Engine 91403 §252.85 now in Stock!
Russef Due Fab 2018 . i
e s Dual Rail Joiners - & Pack SL#1z £550 E;f;-‘; the Smal Engioe e e £22
Bulklag Due June 2018 SLATER'S Annie Coach 97001 £58.00
In Stock Now* Festiniog Raitway Ashbury First Class 4-Wheel Carriage Kit 16C01 £7350 (W WF8PR o700z sse00  SUMMERLANDS CHUFFER
Vine _3'::; R s Fextiniol Rafmy Thid Classsmnbuny £ \Whoet Carriegs it 16002 51500 Emily's Coach o003 £58.00 These highly developed and precision
Sammie - 32mm & 45mm - £628 Dinorwic Siate Wagan Kit 16woi geonq  Emily's Brake Coach 97004 £58.00  engineered chuff pipes that can bring
Bertie -Blos -2 - 28 Festiniog Raitway 2 Ton Braked Slate Wagon Kil 16W03 £2660 | Toublesome Truckd o001 £330 the real sound of a working steam loco
Ko~ Yellow - 0 €020 Festiniog Railway 2 Ton Uinbraked Slate Wagon Kit 16W04 E254p  Iroublesome Trck 2 28001 £58.50 "a wide range always in stock!
Sl - Yicewanbarenn - dem - cBd War Department Light Railways K Class SkipWagon Kit ~ 16W06 £19.50 ¢ Cream Wegan |h1n £ea0a i
Bertie - Deap Brunswick Green - 32mm - £628 9 i HIaRon 2 Tidmouth Mitk Tank 9ep05 £39.00  Specials can be ordered on request
Karen - WD Grey - RIC - 32mm - £1,792 D!mrw!c Cluarry Stab '_v‘u'agon Kit : 16W0B  £25.50 S Ruffey 98010 £70.00
Lady Anne - Maroan - RIC - £1,474 Dinorwic Quarry "rubbish” Wagon Kit 1BW09  £2550 Eiplosiues Box Van 98017 556-.00
S Mo aEE CEsI Open Wagon Blue 98012 £56.00
Slaster's Mek-Pak Brush 0505 £3.70 Cien Wegan Red P8013 Eaecbn :
g Sodor Frull & Vegetable Co. Box Van 98016 £56.00 inc. P&P
HOLD A FULL RANGE OF MSS SPARES FOR OLD MAMOD & MSS LOCOS Sodor Fusl Tank 48004 £56.00

MSS

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

1
SUMMERLANDS CHUFFER PE(‘O

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
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420 SMOKE RINGS

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

421 THE MIDDLETON INVERTED
VEE ENGINE
Rodney Oldfield completes another small
steam engine designed by Bob Middleton.

424 WEST DEAN COLLEGE;
CONSERVATION WORKSHOPS
Roger Backhouse looks at the restoration of
some significant engineering models.

430 RESCALING MOVING
COIL METERS

Graham Astbury describes ways of changing the
scale and sensitivity of these instruments.

433 AN INGENIOUSLY MADE MODEL

An astonishing survivor from the Great War is
discovered by Mark Kallenberg.

437 A TALE OF TWO BRITANNIAS

Mike Johns sets the record straight.

440 IMLEC: FINAL REPORT

Diane Carney's report from the
competition’s third and final day.

444 THE BARCLAY WELL TANKS
OF THE GREAT WAR
A locomotive construction series by
Terence Holland.
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SUBSCRIBE TODAY
AND MAKE GREAT SAVINGS
SAVE UP TO 38% AND GET YOUR
MAGAZINE DELIVERED

TO YOUR DOOR PLUS
SAVE 75% ON DIGITAL ISSUES.

See page 419 for our latest offer.

446 TECHNQLOGIE SANS
FRONTIERES

Dr. Ron Fitzgerald looks at English and French
locomotive design in the second half of the
nineteenth century.

450 MAKING CHUCK JAWS

Jacques Maurel describes their
manufacture and holding for machining.

454 THE MIDLANDS
FEDERATION RALLY 2017

Terry Dell reports from Burton-upon-Trent.

458 USING COVENTRY DIEHEADS

David Earnshaw explains his interest
in these industrial attachments.

461 BOOK REVIEW: INJECTORS -
THEORY, CONSTRUCTION
AND WORKING

462 CLUB NEWS

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

465 DIARY

Forthcoming events.

ON THE COVER...

Mike Johns was familiar with two splendid 7% inch gauge
Britannia locomotives; built in 1952 and 1962 by Eastleigh
railwaymen, they were both contemporaries of their
porototypes. He writes a short biography of both engines,
the identities of which have been confused more than
once! Photo, Mike Johns.

411



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!

112" Alchin 5" Polly 1

5" LMS Black §
7 1/4” Rio Grande C19

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

@A ALLSTEAM
g% 1.0CO’S WANTED

ALL WORKSHOPS

4 TRACTION  ;pARED AND
ALL PART BUILT  ENGINES SWEPT CLEAN

MODELS WANTED BOUGHT

With over 50 years experience from driving BR FREE VALUATIONS
full size loco’s, down to miniature loco’s. I = . x
guarantee to offer a professional, reliable ) WIth no Obllgatlon

and friendly service, please don’t hesitate to
telephone me:

Graham Jones MSc.

0121 358 4320
antiquesteam.com ’




NEW WM150 VARIABLE
SPEED LATHE

Additional features:
+100mm 3 jaw self centering chuck
- Steel gears fitted to headstock « Steel change gears
*Brushless 450w motor « Steel and aluminium handwheels
SPECIFICATION:

« Infinite speed control 160-3,000 rpm =
=2 speed bands allow maximum torque in the lower speed range
«Induction hardened and ground bedways

- Digital rev. counter « Forward/reverse 450w motor

bt «Adjustable gib on crossslide « Friction dials < All steel gears —
Centre height: 90mm e —
Distance between centres: 350mm * Longitudinal power feed —
. - Leadscrew handwheel for sensitive saddle feed - Weight 25kg —

Speed range: 50-1100/120-2500 rpm with back gear for maximum
torque. Hardened and ground slideways Weight: 39 kg

Wide range of accessories available including fixed and travelling
steadies, 4 jaw chuck, verticalslide, quick change toolpost. Huge range
of cutting tools.

Standard equipment: =
3jaw 80mm self centering chuck with inside and outside jaws, 2 dead —=
centres, rear splash guard, compound top slide, change gears, toolbox
with maintenance tools.

A choice of metric orimperial machines.

NEW DRO WM14 MILLING MACHINE SPECIFICATION: —

“ Centre height: 75mm Distance between centres: 300mm
— 1

NEWDRO WM180 LATHE

« Fitted with 2 axis DRO = il

+Magneticscales —-
SPECIFICATION: £1'095'00 ===
Centre height 90mm =
Distance between centres: 300mm
Speed range 50-2,500rpm infinitely variable =

Weight 70kg
Supplied 3and 4 jaw chucks, fixed and travelling steadies, face plate.

Same features as our established WM14 milling machine, with 3 axis

DRO fitted as standard. Inaddition to these new DRO versions, we will continue with our

- Magneticscales - XY and Z traverses - Switchable between metricand standard machines. All prices quoted include VAT and UK mainland
imperial < Compactilluminated digital counter delivery, excluding Highlands and Islands.

SPECIFICATION:

Tablesize: 500 x 140mm

Longitudinal traverse: 330mm Distance spindle to table: 280mm Our next exhibition is the Midlands Model Engineering
Speed range: 50-2,250rpm infinitely variable, with back gear for Exhibition, Leamington Spa, 19th to 22nd October 2017.

maximum torque Motor: 500w.

Our next Open Day is on Saturday, 11th November 2017, at Warco House, 9am to 1pm.




Exclusive to GRS, the last available stock of these _
ready to run Kingscale 5 inch Gauge Coal Fired Locos, T fis It
they’re selling fast so don’t delay! ™ il ' i‘ ‘

(1466

|4xx 0-4-2T
Only 4 GWR left &
£4995.00 |

Jubilee 4-6-0 Now taﬁng orders
for shipping in June, the last 10
available worldwide. ‘Galatea’ in

LMS Maroon or BR Green,
Leander in M or G, Warspite in
M, Trafalgar in M or G £10995.00 |
Garden Railway Specialists Ltd
Station Studio, 6 Summerleys Road, Princes Risborough, Bucks, HP27 9DT

E-mail: sales@grsuk.com Website: www.grsuk.com Tel: 01844 - 345158
Monday - Friday 09:00 - 1 7:30hrs Saturday 10:00 - 16:00hrs

ollowing extensive vesearch with leading awthovity MrAnthony
Mot we are pleased to offer our latest release for the model engineer g
to mechine and build. The Garvett Royal Show Compound. 1

Using eviginal sales literature and period engravings as the starting
paint we have developed this kit, offering the builder a chance to re-create
in miniaoure the engine displeyed ar the Derby Roval Show in 1881,

Whilst remaining within the scope of many home workshops, with a
flywheel diameter of 132mm, wood base at [70mmx405mm and
l{\'l'a'mfvr castings e u-'ci_qﬁiug avoind 3l this is @ substantial model.
The clear informative drawing pack details each part and uses colour
coded diggrams w reveal the mmer working of the majestic compoumd
eylinder arvengement.

The kit comprises the following: Cast inm flywheel (152mm
i) Grey tom oylinder halves (H.P22mm LE32mm x 32mm
stroke), Engine base, Engme bel. Crank bracker casting. Precision cast
crank hedves, slide bar brackets and bell cramk. Stamiless steel HP & LE
cvlinder énd cap blembs, Steel grvernor balls, Staindess sted pronp balls, Steel
dvive bemel, Copper tube, Machined hard woned bese and o mjrrehersme -_l'r:ru.'m,q

faeick, which sugpess other murerials and focon ther wall be vegumed. LIK Matnhind
\ Tt £14.00

| ‘“‘" Garrett s Royal show Compound
= a kit for the model engineer to machine’

agle

Bird Industrial Park  Long Marston  Stratford upon Avon Warks C 8RP

T 01789 721444 www.modelsteamenginesuk.com



) 5uppliers of drawings,

VD ENGINEERING Jcetsomters

2 for Model Engineers
2" Burrell Gold Medal Tractor & Showmans
2" Burrel 8 Ton Roller
2" and 3" Fowler A7 Traction Engine
3" Wallis & Steevens B HP Traction Engine -
5" Gauge Rebuilt Merchant Navy Loco @
7%" Gauge Bagnall 0-4-0 NG Loco

Sen
" " for a catalogue - or
2.3 and 4" Scale Lamps see our web site

Pre-owned Models and Model Engineering Equipment S liams

- Ad
he! l ||ng way Nuts, Bolis, Rivets, Materials, Steam Fittings, Gear Cutting and Machining
Schoolfield Corner, Church Lane. Dogmersfield, Hampshire RG27 8SY
a h ea d Tel; 01252 890777 » email: sales@mjeng.co.uk « www.mjeng.co.uk

Send £2 (refundable) Discerning craftsmen the s \| Incorporating The Rivet Supply Company
for our latest workshop world over trust Hemingway W a pp re 52;5' e‘:lf gl';m:;gﬁsg?lsgfm Mt Aves
catalogue or visit our Kits to add precision, PRODUCTS LIMITED Tel: 0121 326 6000 or 0121 327 4868

website prod u:::tivity and capability www:sapphireproducts:co.uk Fax: 0121 3285518
ETE R Massive stocks of Solid Rivets Shank diameters from 1/32" (0.79mm) to 2" (50.8mm).

5 Z Order with confidence from - o
our 40 page catalogue or / / \ / / "y
secure website and add real / / / /

¢
. Nk . g
Hemmgway “satisfaction” to every job.
Round or Snap Flal, Countersunk Rounded Countersunk
Hermingway Kits Button, Cup or Dome Tinman Flat Countersunk Raised Countersunk
126 Dunval Road, Bridgnorth . TO P DESIGNEHS - "

Stropshire W16 4L2 ® HUGE RANGE N N /
Uinited Kingdom &
Tel/Fax: +44 (0) 1746 767738 @ GREAT SERVICE & // & & /

Email:info@hemingwaykits.com

. ; Mushroom, Brazier, Pan Boiler Hose & Belt Rivets,  Special To Your
www.hemingwaykits.com Oval, Truss o Universal  Gone With Certification ~ Washers & Burrs Requirements

CONTROL FOR LATHES AND MILLING MACHINES

Supplier to industry since 1987 of high power speed control systems from 100W to 2,200,000W,

MITSUBISHI INVERTERS from £122 inc VAT VARIABLE SPEED CONTROL PACKAGES
HIGH PERFORMANCE INVERTERS The ‘original’ & best lathe speed control system.
For serious machining duty. Pre-wired systems, and Inverter, Motor, Remote packages available

240V 1-phase input, 220V 3-phase output, for |to suit wide a range of metal and wood turning lathes, including;
you to run a dual voltage (Delta wired) three |MYFORD ML7, Super 7, BOXFORD, 8 RAGLAN lathes, Wood tumn-

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

performance. High Reliability, Made in the UK, ISC9001:2008 Quality Assured.
Fully CE Marked and RoSH Compliant. L B
Compatible with our Remote Control station Pendants.
Supplied pre-programmed at no extra cost.

REMOTE CONTROL STATIONS from £66 inc VAT

Remote control station Pendants suitable for use with
all our Mitsubishi Electric and IMO iDrive Inverters.
Industrial grade push buttons and controls.

Featuring START, STOP, FORWARD, REVERSE,
RUN/IOG, & Variable Speed potentiometer.

3-wire control - Behaves like a No-Volt-Release.
Beware of low quality copies of our original tried

and tested controls.

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

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

Newton Tesla (Electric Drives) Ltd,
Warrington Business Park, Long Lane, Warrington, f—
Cheshire WA2 8TX, Tel: 01925 444773 Fax: 01925 241477 | VISA
E-mail: info@newton-tesla.com : J
Visit www.lathespeedcontrol.com for more information.

. MITSUBISHI
LLLY &wELECTRIC
[ I B B AUTOMATION SYSTEMS

Automation Dealer




LYNX MODEL WORKS

ohn Winter

o. Ltd.

§ IV[AKE YOUR OWN CASTINGS -

WORKING LIVE STEAM SCALE MODELS, SPECIALIST PARTS MOdelEngznemn )
MANUFACTURE. PRE-MACHINED KITS FOR WORKING

STEAM LOCOMOTIVES IN 5" AND 7%" GAUGES S mall S
o BESPOKE PARTS MACHINING Foundry 44

® STATIONARY AND MARINE o
ENGINES MANUFACTURED Apply to -~

® FULL PAINTING & LINING Carol White for a FREE

SERVICE
© EC COMPLIANT Catalogue/Price List

BOILERS FOR
W SALE

® UNFINISHED
MODELS
COMPLETED

ALL MAJOR CREDIT AND DEBIT CARDS ACCEPTED °

LYNX MODEL WORKS
Dovecote House, Main Road,

Maltby Le Marsh, Alford, Lincs,

LN13 0JP

Tel/Fax: 01507 206006

Email: info@lynxmodelworks.co.uk

: Sodmm sm¢ |

Tel: Halifax +44(0)1422 364 13 (ext 2)
Email: carol@johnwinter.co.uk
P.O.BOX 21 Washer Lane Works, Halifax HX2 7DP

Please take a look at our website:

www.johnwinter.co.uk .

www.lynxmodelworks.co.uk

Tu rboCAD®

To upgrade from any previous
TurboCAD Pro to the latest Pro
Platinum 2016 for £150 call Paul
Tracey on 077 24 88 24 03

£280

For information, comparison charts and much
more, visit www.paulthecad.com

i

All enquiries to Paul Tracey 01962 835 081 | ptracey@processflows.co.uk

Donald B. Cheke © 2010
www.lextualcreations.ca




THE MOST VERSATILE TOOL FOR TURNING & FACING
It's easy to see why our best selling turning tool is the SCLCR. It can turn and
ace a bar without altering the toolpost, and the 80° nose angle gives much more
istrength than a 60° (triangular) insert. The NJ17 insert cuts steel,
stainless, cast iron, phosphor bronze, aluminium, copper, brass _2

etc. Please state shank size required - 8, 10 or 12mm square. NS0
Spare inserts £6.64 each for 8-10mm tools, £7.78 for 12mm. i

SPECIAL OFFER PRICE £39.20
USE THE OTHER 2 CORNERS FOR ECONOMY!

Our SCRCR rough turning tool uses the same inserts as the SCLCR
ools above. The good news is that it uses the other two corners! These |
ery strong 100° corners are rigid enough for rough or intermittent §
urning. The insert is mounted at 75° to the lathe axis. 10mm sq section
for CCMTOG insert) and 12mm section (for CCMTO9 insert). '-\ 1’,.\ ! lj y

SPECIAL OFFER PRICE £39.90
PROFILING WHEELS or SHAPING AXLES & PILLARS?

if you need to create complex shapes, our SRDCN button tool is invaluable. The
10mm square shank holds a 5mm dia cutting insert, and gives great versatility,
superb strength and excellent tool life. The late Mr D Hudson of Bromsgrove SME
used these tools for many years to profile the special form of (&8,

yre treads for his self-steering wheel sets with great

onsistency. Spare inserts just £5.79 each.

SPECIAL OFFER PRICE £39.20
TURN SMALL DIAMETERS with LIVE CENTRE IN PLACE!

The SDJCR tool uses a 55° insert, allowing access to small diameter components
when using a tailstock centre. It can also profile back-angles. 7
The NJ17 insert cuts steel, stainless, cast iron, phosphor o
|bronze, brass, copper, aluminium etc. Shank size 10mm square
section. Spare inserts just £6.64 each.

SPECIAL OFFER PRICE £39.20
A TOP QUALITY BORING BAR FOR YOUR LATHE

Here's your chance to own a top quality boring bar which
uses our standard CCMTO6 insert. Steel shank bars can|
8 mm 10 mm Igenerally bore to a length of approx 5 times their|

Bar Dia. Min Bore

diameter. Please state bar dia req'd - 8, 10, 12, por 16mm.
10mm | 12mm |spare inserts just £6.64 each. %
12 mim 16 mim Ty
o | 20mm_|SPECIAL OFFER PRICE £42.58

WAKE UP FROM YOUR NIGHTMARE WITH KIT-Q-CUT!

The original and famous Kit-Q-Cut parting tool fits the vast majority of ME lathes,
including ML7 & ML10 machines, regardless of toolpost type. The tool can
effortlessly part through 1.5/8" dia. bar. It comes complete with
key to insert and eject the tough, wear resistant insert:
Cuts virtually all materials, Spare inserts just £10.43 each.

SPECIAL OFFER PRICE £67.50
55° NEUTRAL THREADING and PROFILING TOOL

Qur SDNCN tool with neutrally mounted 55° insert allows Whitworth,
BSF & BSP threads to be generated, as well as profile turning - both

towards and away from the chuck. The 10mm square shank comes as

0.4mm or 0.8mm radius at the same price of £6.64 each.

SPECIAL OFFER PRICE £39.90

EXTERNAL THREADCUTTING TOOL

These tools use the industry standard 16mm ‘laydown'

3-edge inserts. With tough, tungsten carbide inserts,

threads can be cut at very slow speeds if required. Tools

are right hand as shown. 55° or 60° insert not included - /

order separately at £13.65. See our website for more info.

SPECIAL OFFER PRICE £43.80

INTERNAL THREADCUTTING TOOL

3-edge inserts. With tough, TIAIN coated tungsten carbide

inserts, quality threads can be cut with ease. Tools are

right hand as in picture. 10, 12 and 16mm dia’s available.

55° or 60° insert not included - order separately at £11.37. @8

See ourwebsite for more info.
INEW! MACHINE REAMERS IN INCREMENTS OF 0.01 mm
Our Walter Titex machine reamers are made in Germany from HSS-Co5 (HSS-E).
I They are right hand cutting with left hand spiral flutes. Available from 0.95 mm to
12.00 mm diameter, these reamers can be ordered directly from our website.
TURNING, BORING & PARTING TOOLS COMPLETE WITH ONE INSERT.

& MG
_.I |
GREENWOOD TOOLS
Greenwood Tools Limited
2a Middlefield Road, Bromsgrove, Worcs. B60 2PW
Phone: 01527 877576 - Email: GreenwTool@aol.com

standard with 0.2mm point radius insert. Inserts also available with
coated with TiAIN for wear resistance and smooth cutting,
These tools use the industry standard 11mm ‘laydown’
SPECIAL OFFER PRICE £43.80
Please add £2.75 for p&p, irrespective of order size or value

'SPONSORED BY

40th ANNIVERSARY

MIDLANDS
MODEL
ENGINEERING
EXHIBITION

SHOW FOR MODEL ENGINEERS

Thursday 19"
to Sunday 22"
October 2017

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

Last admission 1 hour before closing

Warwickshire

Exhibition Centre
Nr Leamington Spa, CV31 1XN

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

\ g o Meet over 40

# clubs & societies.
. See over 1,000
| models. Learn
from the experts
in the workshops &
QUL R |ectures. Buy from

' nearly 50 specialist

suppliers.

ENTER THE COMPETITION _
Prizes & Certificates for Winners *

BOOKYOURTICKETS NOW

ADMISSION | ONLINE | FULL PRICE § P\, .
PRICES TICKETS* | TICKETS** T .
FREE SHOW GUIDE
SHUTTLE BUS FROM LEAMINGTON
SPA RAILWAY STATION (not Sun)
FREE PARKING AT VENUE
Meridienne
Exhibitions LTD

Y @MeridienneEx

Iﬂ Organised by Meridienne Exhibitions Ltd ?‘;:I-j'?f_-

Al information subject to change, correct at time of printing.
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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 oo SUMAME oo llaling Chuck Jaws :;ﬂ

Address

PRINT + DIGITAL SUBSCRIPTION

* 26 Issues delivered to your door

* Great Savings on the shop price

Originator's reference 422562 QBT * Download each new issue to your device
Name of bank

* A 75% discount on your Digital Subscription
* Access your subscription on multiple devices

¢ Access to the Online Archive dating back
to August 2001

Sortcode,,,,,w,,,,,,,J

Instructions to your bank or building society: Please pay MyTimeMedia Ltd. Direct Debits from  the
account detailed in this instruction subject to the safeguards assured by the Direct Debit Guarantee.
| understand that this instruction may remain with MyTimeMedia Ltd and if so, details will be passed
electronically to my bank/building society.

{ReferenceNumber(officwaluseon\y) I 11111111 J

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

[CJROW Print + Digital: £105.00
[JROW Print: £93.00

PAYMENT DETAILS

[JPostal Order/Cheque []Visa/MasterCard []Maestro
Please make cheques payable to MyTimeMedia Ltd and write code V1198 on the back P R I NT S U B S C R I PTI O N

CardnOlder'S NAME.........iveveieeir e

Card no: Maest .

e (Maestro) * 26 Issues delivered to your door
Valid from........ccccooeecc Expiry date................... Maestro issue no................... e Great Savings on the ShOp price
SIGNATUME. .o Date...cooorreveviiirinn,

* Never miss an issue

TERMS & CONDITIONS: Offer ends 29th September 2017. MyTimeMedia Ltd & Model Engineer may
contact you with information about our other products and services. If you DO NOT wish to be contacted
by MyTimeMedia Ltd & Model Engineer please tick here: @ Email @ Post 0 Phone. If you DO NOT wish to be
contacted by carefully chosen 3rd parties, please tick here: @ Post 0 Phone. If you wish to be contacted by
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3 QUEENSBRIDGE, THE LAKES, NORTHAMPTON NN4 7BF

SUBSCRIBE TODAY

Please visit www.mytimemedia.co.uk/terms for full terms & conditions CODE V1198
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SUBSCRIBE TO MODEL
ENGINEER TODAY AND SAVE!

SAVE up to 41%

Model Engineer is a great way to
stay informed of everything to do
with working mechanical models.
With over 100 years of experience
to draw on, Model Engineer
covers everything from classic
steam locomotives to cutting-
edge modern developments
in scale engineering. Regular
content includes constructional
articles, features on the best
techniques and tools available
and profiles of full-size
modelling subject prototypes.
Model Engineer magazine
publishes 26 great issues
ayear.

™

So subscribe today,

make great savings ‘ .2 g | { SAVE 75%
and never miss B BRSSO\ D|G|TAL
an issue! PRICES™

e b

TERMS & CONDITIONS: Offer ends 29th September 2017. *Gift for UK subscribers only, while stocks last.
**This digital discount is only available when you subscribe to the ‘Print + Digital’ package.
You can still get a great discount on the digital package, please visit the URL stated below for more information

SUBSCRIBE SECURELY ONLINE CALL OUR ORDER LINE  Quoteref: V1198

7 https://me.secureorder.co.uk/MODE/V1198 (Q) 0344 243 9023

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

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




Model Englilpe_ering

Courses: Milling

The Society of Model and

Experimental Engineers

(SMEE) offer a range

of courses aimed at
beginners in the hobby
of model engineering.

The majority of the

2017 courses have

already been completed

and it is anticipated
that they will run again
in 2018, but if you are
new to milling, specifically
there is just time to remind
you that there is to be a one
day course on Saturday 23"
September 2017. The venue
is the SMEE headquarters at
Marshall House, 28 Wanless
Rd., London SE24 OHW and
the day starts promptly
at 9.30am with breaks for
morning coffee and lunch,
and will be completed by
about 6pm.

The milling course is based
around demonstrations,
teaching and discussion
and is not ‘hands-on’; the
intention is that you will
return to your own workshop
with your new-found
knowledge, eager to put
it into practice safely and
with confidence. It should
be noted that the tutorial
is not directed exclusively
to milling machine owners
but is equally as relevant to
those practising milling in the
lathe. The course content is
described fully on the SMEE
website (see below).

Central Southern
Gauge-0 Group

To small scales now and
the Central Southern
gauge-0 Group are holding
a Model Railway Show at
the Allendale Community
Centre in Wimborne, Dorset
BH21 1AS on Sunday

22 October, 10am - 4pm.
There's to be a ‘bring and
buy’ section for anyone
with pertinent goods they
may wish to part with but
remember to bring your
wallet also! Search online
for csg0g.org
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www.stalbansmes.com

A splendid Meccano model of the Laxey Wheel presented by the West London
Meccano Society. (Photo courtesy of St. Albans MES.)

St. Albans BIG Model Show

St. Albans & District MES are holding their annual exhibition
of model engineering over the weekend of 23/24 September
this year so if you are in the vicinity of this active and
productive home counties club why not go along and enjoy
the show? Entitled Models That Move the focus is on exactly
that - trains running, traction engines trundling, drones flying,
boats sailing and Salextric racing - so a great day out for the
children too. Visiting clubs will be bringing along exhibits as
well and there will be a selection of specialist trade stands.
The exhibition opens in Townsend Church of England School,
High Oaks, St. Albans AL3 6DR at 10am and closes at 5pm
both days. Refreshments and free parking are available and
there is a small entry charge, proceeds going to the club.

The charge for the course
is £75 for members and £85
for non-members. Whilst
membership is not essential,
those new to the hobby will
discover that there are many
benefits to membership of
this Society. Application
forms for both membership
and the milling course can
be downloaded from the
SMEE website (www.sm-ee.
co.uk and www.sm-ee.co.uk/
ctt-training) or obtained
by contacting the Course
Co-ordinator, 33 Felstead
Avenue, Clayhall, llford
IG5 0QH.

Progress at Almondell
What must be one of the
most ambitious miniature
railway constructions ever
undertaken by a model
engineering society is
now just about three years
into the work and what

an inspirational project it

is. In July 2014 the long

and arduous process of
clearance began in the
heavily wooded area of

land adjacent to Almondell
Park near Broxburn, West
Lothian as the creation of

a brand new railway by the
Edinburgh Society of Model
Engineers started. Working
parties of between six and

a dozen volunteers meet
regularly and plant and
machinery is hired in when
necessary, sometimes for

a week of planned earth
works. A regularly updated
bulletin keeps members and
anyone interested abreast
of the work which is steady,
well organised and showing
positive signs of significant
progress; track beds are
beginning to be properly
defined, surfaces laid and
some track is now in position
in places. | would recommend
a look at the website: http://
edinburgh-sme.org.uk/
category/weekly-news

Model Engineer 15 September 2017



The Middleton
Inverted Vee Engine

Rodney
Oldfield
completes
another
small
stationary steam engine
by designer,

Bob Middleton.

Once again, Bob Middleton
has come up with a new

concept for a small stationary

engine and it has been my
privilege to be one of the
first to build this Inverted
Vee Engine. This article
describes its construction
which, as with all Bob’s
engines, is invariably from
stock size material.

The base spacer

The spacer is straightforward
to make (fig 7). | had a piece
of aluminium, 18 x 6 inches

X “s inch thick (the thickness
doesn't matter) which took

a bit of hacking out, but |

-
|
|
\;
|
|
|
~ 112

| |
L—» \Drill & tap

Drill 4 holes to secure

Base Spacer
Mat'l: Steel, 1 off

1 5BA x 3/8 1 Base Spacer to a
substantial baseboard
| Y
& T Ty e
. L1
T 13/8 13/8 ‘ > 5
3 3
= 81/4 -

www.model-engineer.co.uk

PART 2

got there. In order to drill the
bottom two 5BA screw holes
accurately, line up the bottoms
of the frame. Clamp both
frames onto the base plate and
square the two frames using
the % inch reamed hole and
the % inch reamed hole (photo
7). Spot through both plates,
drill and tap 5BA both plates
and bolt onto the base. Place
a % inch thick square bar in
between the bolted-on plates
and the other two plates,
clamp together on the base.
Spot, drill and tap 5BA.

Frame cross brace

| used % inch diameter bar

(it does not matter what you
use as long as it looks good).
Drill and tap 5BA both ends.
They must both be exactly the
same length as the width of
the base plate.

Cylinder

Refer to fig 8. | had a 2

x 2 inches square bar of
aluminium so | machined it
down to the correct size in
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the four jaw chuck (I am well
aware that aluminium is not an
ideal material for cylinders but
| was working on the principle
that the model will only run

for display purposes and will
definitely last my time out so
therefore it is good enough for
me; also, it is easier to drill and
tap! The choice is yours.

First, bore out to 3 inch. If
your bore is a little too big it
does not matter as you will be
making pistons to suit. Whilst
it is square, do all the milling of
the cylinder support bar slots
and drilling, marking the slots
for the porting as accurately
as possible (use your digital
callipers). Mill out the port
slots % inch deep as in the
drawing, taking great care.

Next, mill out the steam inlet
slots %s inch deep then drill
% inch connecting hole to the
port whilst it is still in the vice.
| then machined a 45 degree
angle on the underside of the
cylinder block, approximately %
inch wide. The cylinder support
bars are made from %2 x % inch
material. Drill 6BA clearance
measurement as shown in the
drawing (I use aluminium) then
screw them onto the cylinder
block (photos 8, 9 and 10).

Cylinder cover plates

| used some 2 inch diameter
aluminium bar protruding out
of the chuck approximately 1
inch. Turn the O/D to 1% inch,
then turn the boss to fit the
bore diameter. Drill and ream

a %sinch hole, 1 inch deep. In
order to mark out the positions
of the four holes in the cylinder
cover | placed a pointed lathe
tool in the tool post and scribed
acircle of 1% inch diameter. To
scribe the location of the holes
on the scribed circle | put No.

1 jaw in the top position and
then, using the pointed lathe
tool, wound the cross slide
back across the scribed circle
to mark the location of two
holes. Then | turned the chuck
through 90 degrees to mark the
location of the other two holes
(photo 11).

With the parting tool, move
over leaving a %4 inch flange and
plunge in to approximately %
inch diameter. Move over again
and repeat until you have a full

www.model-engineer.co.uk

Cylinders bored and ports cut.

Completed cylinders; the underside view on the left.

STATIONARY STEAM |

k|
|

Cylinder end covers drilled and deburred.

2 inch length before parting
off. Fastening in the chuck on
the bore diameter boss, drill
tapping size (for whatever tap
you are using for the gland)

%s inch. Whilst it is still in the
chuck, tap it out. Also, if you
want to make it fancy, put a
groove on the boss and groove
out the flange a little.

Take all the sharp edges off
and polish. Repeat the same
for the bottom cover but do
not drill it - and remember,
there is only the flange;
no boss. When all four are
finished, centre pop and
spot with a small drill in the
grooves you have made. Drill
out to 6BA clearance (photo
12). | made the mistake of
drilling six holes in the bottom
cover. Do not do this!

Next, place the end covers
onto the cylinder then spot
through one hole, drill 6BA

Steam chests and their covers.

tapping size and tap out. Mark
the top cover and cylinder in
position, bolt on and repeat
with the other three holes.

Steam chest

I turned mine down from a
rather large piece of aluminium
in my four jaw chuck to the
outer measurements (fig 9).
Aluminium is a lot easier to
machine, drill and tap and is
quite adequate as a steam
chest material. The last turning
bit is the hole, %s inch x 32 tpi;
| used 4 inch BSP because |
have both taps and dies but
you do your own thing. Next
drill 4 inch diameter hole 1%
inch deep, then using a %: inch
drill, drill 2 inches deep. Take
all the sharp corners off and
place in the vice on the milling
machine. Mill the centre out as
shown in the drawing, then put
to one side.

Steam chest cover

I cut mine from ' inch stainless
steel sheet then | marked it

out very accurately from the
drawing. | drilled the eight holes
6BA tapping size and used this
as a drilling jig. Place it onto
the cylinder block, making sure
it is centred and level with the
outside edges. Spot through
one hole, then drill and tap the
cylinder 6BA. Bolt the steam
chest cover onto the cylinder
and, if everything is lined up,
drill and tap the other seven
holes (photo 13).

Drill out the steam chest
cover 6BA clearance and place
it onto the steam chest, lining
up with all the edges. Drill
through 6BA clearance and
take off all sharp corners.

Do not forget to mark each
piece to the corresponding
partner piece.

®To be continued.
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West Dean College

Roger
Backhouse
looks at a
selection of -
significant
engineering models.

In its 119 year history, the Society of Model and Experimental
Engineers has acquired a collection of engineering models
including locomotives, ships, stationary engines, tools and
experimental equipment. All have stories, whether of makers,
donors, construction or restoration. Some of the SMEE’s
models will feature in this occasional series of articles.

West Dean College gardens are normally open to the public.

www.model-engineer.co.uk

MEE's Stationary
Engines Committee
members have restored

many to working order and
conserved others for display.
Models are kept off site but
SMEE arranges displays at
exhibitions when possible.

The West Dean link
With models of particular
historic interest, SMEE
seeks professional help with
restoration or conservation.
SMEE's link with West Dean
College came through the
current SMEE Vice Chairman,
Professor Norman Billingham,
an expert in polymers, who
teaches their conservation
students materials science.
West Dean is a unique arts
college founded by the wealthy
artist and designer, Edward
James and now run by the
Edward James Foundation.
Located in the South Downs

Conservation Workshops

James Wong puts the finishing touches to one of SMEE's oldest models, a beam engine made by James Littlewood Naylor in 1843.

between Chichester and
Midhurst, it's also noted for
gardens which are open to the
public (photo 2).

West Dean students have
conserved several SMEE
models as part of their
coursework and a fascinating
SMEE visit to the student’s
exhibition in July 2017 showed
conservation techniques at
first hand.

Conservation courses

At the time of writing, Jon
Privett headed the metals
conservation course with
Associate Tutor, Belinda Hager.
Jon trained at West Dean

and then worked in various
settings including conservation
of ecclesiastical silver and
domestic metalware at the
Victoria and Albert Museum,
conserving sculptures for
Robert Harris and then as
Head of Conservation for

425

>



el

LEFT: Eve Taylor shows the padlock and key she made as paﬁ of éoursework. Eve hasa backgrouﬁd in sliversmithing and jewellery.

RIGHT: Examples of students’ metal treatments and coatings. Also shown are examples of treatments given to a coin.

Plowden and Smith, a major

conservation firm. Belinda, from

New Zealand, has a background

in jewellery developing an

interest in conservation.
Courses mix theoretical

understanding with practical

experience. Students study

materials science and

chemistry to understand

the materials they will

deal with and learn how

objects degrade. They also

study material culture and

understanding objects in

their historical context; this

is particularly important in

conservation where items

may have come from widely

differing environments.
Knowledge of how

objects were made helps

in understanding how they

should be conserved. Practical

elements make up a large part

of the courses and students

first learn some workshop

skills in ‘making’ - one of their

projects is for each to make a

padlock and key (photo 3). They

SMEE's Jenny Lind model conserved by former students,
Hannah Collacottt and Natalie Mitchell with Jon Privett behind.

426

then carry out conservation
projects on different materials
which could be ironwork,
copper alloys or even precious
metals (photo 4).

Students make many of their
own scribing and chasing
tools.

Student, Eve Taylor says,
‘students learn a range of
metalworking including
casting, etching, engraving and
gilding (photo 5). Eve has a
background in silversmithing
and restored ormolu furniture
at Brighton’s Royal Pavilion;
she is planning to remain self
employed when she finishes at
West Dean.

Jon Privett says, ‘students are
already highly committed when
they arrive’ but he expects
most students to have some
background in making and
there is a practical test first.
Many have studied art history
but students from different
backgrounds are welcome.

He's proud of the worldwide
reach of his ex-students.

Conservation is increasingly
international and transnational
discussions help solve
conservation problems.

Work for SMEE
One of the first projects was
conserving the Jenny Lind
model described in Model
Engineer issue 4529 (4 March
2016). Norman Billingham
agreed with Jon Privett that
this would make a good
student project. West Dean’s
then students, Hannah
Collacottt and Natalie Mitchell
produced a detailed condition
report and carried out work
under supervision. Readers
may recall that the model had
been displayed at the Model
Engineer Exhibition at Sandown
Park in 2014 (photo 6).
Students, Harriet Knightly,
Joshua Schaffer, Kaori
Arakaki, Suzanne Van Leer
and Rupert James then
conserved model internal
combustion engines made by
Edgar Westbury. He pioneered

Edgar Westhury's model internal combustion Kiwi engine
conserved at West Dean. Several models came to SMEE in

a poor state with many parts missing.

| R d
CORROSION [l
TREATMENT ==

SAMPLES

’: R . TS % N \
How to treat ferric corrosion - different
methods shown by Stacey Hibberd.

I/C engine modelling, writing
extensively in Model Engineer
and his models were recently
donated to SMEE (photo
7). These models needed
considerable conservation
work. Edgar Westbury's
amazing contribution to model
engineering will feature in a
future article.

Jon Privett noted that
aluminium, as used in
the Westbury engines, is
challenging to conserve but
he rates composite objects
that mix organic and non-
organic materials involving
wood, leather or even plastic
as difficult, especially where
these have been heavily used
or have degraded over time.

Small pump
With a degree in art history,
Francesca Levey has worked
at the Wallace Collection
specialising in Asian arms
and armour. Francesca liked
working on SMEE's small
pump as it had moving
parts, therefore it was very
different from most other
objects tackled. Conservation
principles remained the same
- to ensure that no further
damage is done, that condition
is stabilised, to preserve as
much of the item’s history and
make any changes reversible
(photo 8).

The pump was made by
Commander Barker, noted
for many fine models
including exquisite models of
ships’ engines displayed in
Merseyside Maritime Museum.
On initial inspection, it was

Model Engineer 15 September 2017



difficult to tell the metals used,
though both brass and ferrous
parts were identified. Brass
could have been lacquered.
Conservators do not usually
remove coatings so Francesca
used white spirit as the
cleaner. (Meths would have
removed the lacquer.) Her
other concern was to ensure
that the moving parts were
not too affected by dust which
can attract moisture, thereby
damaging models.

Once cleaned metal
parts were treated with a
microcrystalline wax and the
moving parts were oiled.

This pump has a glass beaker
that was cracked and although
it was quite stable, handling
it could worsen the damage
so Francesca sought advice
from the glass and ceramics
conservation workshop.

West Dean encourages
interdisciplinary working.

Each object has a history,
not only of the maker but
also of subsequent users and
conservators aim to keep
as much of this as intact as
possible. For example, there
was an oily finger print on
the glass beaker which was
retained. Beneath the beaker
Francesca found a slip of oil
soaked paper with an inventory
number. This was also kept but
it's now protected in a plastic
sleeve. Now that the object
has been stabilised it should
resist further corrosion.

1902 vertical steam
engine made by J. Hallett
In preparing the condition
report - something that
conservators must do - for the
vertical steam engine (photo
9), Stacey Hibberd found it
wasn't necessary to dismantle
the engine though it was
removed from the wooden
base. Fortunately moving parts
didn't need loosening but there
was a residue of old oil around
the engine. Stacey carried out
cleaning using swaps and IMS
(industrial methylated spirits).
All students learn to make
swabs of different sizes using
cotton wool wrapped around
cocktail sticks (photo 10). The
wooden base was cleaned with
water and detergent.

www.model-engineer.co.uk
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LEFT: Small pump conserved by Francesca Levey. Problems included a heavy dust deposit and the cracked beaker.

RIGHT: Stacey Hibberd conserved this fine stationary engine made by J. Hallett in 1902.

A screw holding strapping
round the cylinder was loose
so the thread was bulked up
with PTFE tape (photo 11).
Stacey then coated metal
parts with microcrystalline
wax.

Students have varied
backgrounds. Stacey began
as a farrier and blacksmith
before taking a foundation
degree in silversmithing and
jewellery. The College is proud
of the employment record of
its former students. Stacey
has already been offered a job
when she leaves West Dean.

John Littlewood Naylor's
engine of 1843
Jimmy Wong conserved one
of SMEE's earliest models, a
beam engine made by John
Littlewood Naylor in 1843
(photo 12). Unfortunately,
SMEE's records have no
information about this
engine or its maker but its
conservation enabled them
to discover more about its
construction. Evidence of
lamination confirmed that
some metal parts were
wrought iron. Jon Privett
thought the cast iron base
would have been much trouble
to make involving, as it did,
preparation of a pattern and
mould. He speculates as to
whether more than one was
possibly made.

Jimmy'’s condition report
found that the model was
in generally good condition
but there were cracks in the
beam, a missing securing
clip, rusty iron wire holding

Making cotton swabs; an essential part
of conservation work.

e R
One of SMEE's oldest models made by John Littlewood Naylor in 1843.

It had the condenser underneath and was known as the ‘poker engine’
using a red hot bar to heat water.

Hallett engine with screw holding
strapping round cylinder that had worked
loose. Now bulked up with PTFE tape.
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parts together and once work
started it became clear an
outlet pipe was damaged.

For this project Jimmy
cleaned surfaces using de-
ionised water with a mild
surfactant. He had to make a
replacement brass clip, ageing
this with a commercially
available patination treatment
(photo 13). Cracks in the beam
were not treated as the model
was not intended to run again
but to stabilise the outlet pipe
Jimmy made a nylon tube
insert.

Jimmy found that the
rubber gasket for the safety
valve had deteriorated.
Organic materials are a major
challenge for conservators.
The rubber gasket was almost
certainly not original and may
have been laboratory tubing.
Jimmy consolidated this with
5% Paraloid B72, a plastic
consolidant and adhesive.
Paraloid is widely used as it is
easily reversed and dissolves
in a range of solvents.

Around 30% of West Dean’s
students are from overseas.
Jimmy has a degree in
chemistry and usually works in
Hong Kong museums. He was
also seconded to conservation
work on HMS Belfast, handling
the very different scale of work
conserving a battery room and
the mounting for a 4 inch HA/
LA Gun.

Facilities available
Students use workshop
facilities (photo 14)

including space for heat
treatments (photo 15) and

a laboratory of measuring
and testing instruments

to help analyse materials.

Lab equipment includes a
Fourier Transforming Infrared
Spectrometer that identifies
materials by comparing

them with alibrary’ in a
computer, a Lambda 25 UV/
VIS Spectrometer, described
by Norman Billingham as

‘a sophisticated way of
measuring colour’ and a
microscope using both visible
light and UV illumination
(photo 16), good for identifying
layers of materials, particularly
appropriate where objects
have had several coats of
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LEFT: Clip made by Jimmy Wong to replace one missing. It was artificially aged to match the engine.

258

RIGHT: Workshop for metal conservation students.

LEFT: Heat treatments area available for students to use. RIGHT: A microscope can view objects under

ordinary or ultraviolet light. Resulting fluorescence enables different layers to be distinguished.

o

1
Clock made by a student.

paint or lacquer. There is also a
Hounsfield Tensometer to test
the strength of materials.

Other objects conserved
Students on placement
have the opportunity to
work on a range of objects,
very different in scale from
SMEE models. One example

——

Screwdriver made by student.

is given on a student blog.

A Harvey oscillating steam
engine was conserved to
remove rainwater damage
that had occurred during
storage. Challenges including
understanding the workings,
removing a one ton flywheel
and avoiding contact with
asbestos packing (ref 1).

Horology

West Dean also offers courses
in horological conservation.
Though processes are
different, students draw on
common training in materials
science and make an 18th
Century style clock as part

of the course using some
silversmithing techniques

Model Engineer 15 September 2017



(photo 17). Students also
make tools (photo 18), learning
bench skills and the range

of processes that might

be needed in conservation
including sand casting weights
(photo 19).

It was interesting to meet one
student, Stephen Loader, who'd
developed an interest in clocks
through model engineering. He
told me he'd been inspired by
the remarkable work of Cherry
Hill. West Dean students often
go on to produce work of a
very high standard.

Again, this workshop has
good facilities including
Lorch and Schaublin lathes
(photo 20). As with metals
conservation students will have
a fulfilling and creative time.

Conservation courses

West Dean offers other
conservation courses including
furniture conservation and
ceramics conservation, both
fascinating but outside the
field of model engineering.

Courses
West Dean offers a range of
full time and short courses

Clock parts made by student, Greg Gorton.

including a Graduate Diploma
and a Postgraduate Diploma
leading to a Masters. In
September 2017, a new course
for a Foundation Degree starts
where students will include

in their portfolios making a
replica 16th Century casket
learning many different
metalworking skills.

Other departments run a
variety of training ranging
from creative short courses
to Foundation, Diploma and
Masters degrees. Degrees are
awarded by the University of
Sussex.

ME
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Schaublin lathe at West Dean horological workshop. The
college is well equipped for horological students.

INFORMATION
Website: www.westdean.org.uk

West Dean College - The Edward James Foundation
West Dean, Nr. Chichester, West Sussex PO18 00Z

Tel: +44 (0)1243 811301
Email reception@westdean.org.uk

Society of Model and Experimental Engineers
www.sm-ee.co.uk
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1. www.westdean.org.uk/study/school-of-conservation/blog/
metalwork/the-disassembly-of-harvey-a-vertical-oscillating-
steam-engine
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Rescaling Moving

Graham
Astbury
describes

a way of
changing the
scales and sensitivity of
these instruments.

Continued from p.379
M.E. 4568, 1 September 2017
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aving determined the
full-scale deflection
of the meter the next

task was to determine the
resistance of the meter as
this determines the series
resistor needed to change the
sensitivity. It is not advisable
to use a multimeter to try to
measure the resistance of a
meter as a typical multimeter,
which has a centre-scale
reading of 50 ohms or so,

will pass a current of around
40mA through the meter
which would clearly overload
most meters. The simplest
safe method of measurement
can be done by connecting

a second decade box across
the meter terminals whilst it
is displaying full-scale and
adjusting the resistance
across the meter until it reads
exactly half scale. If you are
doing this yourself do use a
voltage of around 12 volts.
This will have the minimum
impact on the current drawn
as there will be a small
reduction in total resistance
when the resistance across
the meter is added. The circuit
diagram for this set-up is
given in fig 1. The second
decade box ‘B’ is then read
off and the meter resistance
is the same as the decade
box setting. In my case this
was 4 ohms. If you do not
have a decade box, or cannot
be bothered to make one,
then you can still determine
the resistance of the meter
by selecting a fixed resistor
for resistor ‘A’ in fig 1 to give
somewhere near full scale.
Read the meter as X and then
connect resistor ‘B’ across the
meter selecting ‘B’ so that the
reading drops by around half
and read it as Y. Anywhere

Coil Meters....

v

Connection diagram for
determining meter resistance.

WV—'

A

between 4 and % of the initial
reading will be satisfactory.
The meter resistance is then
calculated from the equation
_(X-Y)xB
v ;

| decided that on a meter as
small as this one, which is only
40mm in diameter, the scale
would be virtually unreadable
if calibrated from zero to say
15 volts so a suppressed zero
expanded scale was called
for, starting at 10 volts and
ending with 15 volts giving an
effective full scale of 5 volts.
To read 5 volts full-scale with a
5mA movement would require
a resistance of 1 kilohm,
calculated using Ohm'’s Law

R

P o O
i 0.005

Theoretically it is necessary
to take account of the
resistance of the meter itself
but, in this case, 4 ohms is
trivial compared with the
resistance required so can be
ignored. In fact, the resistor
itself will be 1000 ohms + 1%,
which equates to a resistance
of anything between 990 and
1010 ohms, so the meter
resistance is less than the
error in the resistor itself. This
covers the series resistance
required but now the question

of suppressing the zero arises.
To achieve an offset of 10
volts | used a simple 10 volt
Zener diode. For those who
are not familiar with the term
Zener diode, it is also known
as a breakdown diode or
avalanche diode. Under normal
forward biased conditions
it conducts like any normal
diode but when reverse biased
it does not conduct until the
voltage across it reaches the
‘breakdown’ or ‘avalanche’
voltage. Hence it always drops
a fixed voltage irrespective of
the current flowing. Using a
10 volt Zener diode will mean
that the meter will only show
the voltage above 10 volts
as the Zener diode will not
conduct until there is 10 volts
across it. The circuit is shown
in fig 2. As the maximum
current through the Zener will
be 5mA the wattage will be
10 volts times 5mA, or 50mW,
so anything above this rating
is suitable. Mine is a 3 watt
Zener diode. There is one
further slight complication in
that Zener diodes are generally
made with a tolerance of +5%
so a 10 volt Zener diode will
have an effective voltage drop
of anything between 9.5 volts
and 10.5 volts. | had to buy a
pack of 10 of them so | sorted
through them until | found the
nearest to 10 volts that | could
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Battery +ve

Circuit for suppressed zero meter
and Zener diode connections.

—

10V Zener

1kQ

Battery -ve

find, using the circuit in fig 1
and measuring the voltage
across the diode. In fig 1 the
resistor ‘B’ is replaced by the
Zener diode and the meter

is a standard multimeter.
The resistor ‘A’ needs to be
sufficient to give a current
though the Zener of about the
same order as the full-scale
deflection of the meter with
the suppressed zero. This
completes the electrical side
of the re-scaling.

Redrawing the scale
Since the meter is to read
from 10 to 15 volts | had to
redraw the meter scale. As

the original was printed in
white on black | decided to
do the same. Having removed
the outer case, | could see
that the original face was
fastened onto the magnet
and formed the upper pivot

The meter rescaled and reassembled.

www.model-engineer.co.uk

for the movement so was not
easily removable (photo 8).
Many meters have a separate
thin, usually aluminium, scale
attached with small screws
so it can be removed. Since
mine formed part of the meter
I had to measure the new
scale in situ using a rule. It is
not essential to get the exact
same size of scale and text
printing as long as the scale
is geometrically similar in that
the scale covers the angle of
movement of the pointer and
the pivot centre is aligned with
the centre of the new scale.
Incidentally, the majority of
panel meters like this one have
a 100 degree movement, not
90 degree as a quick glance at
it would make you think.
Having drawn the new scale
using my drawing package |
used a black background with
white letters and lines as my

ELECTRONICS

|

The movement out of its case.

inkjet printer, excellent as it

is, does not print in white. |
printed the finished scale onto
cream coloured 160gsm card
as using white card leaves the
finished printed scale looking a
bit too stark. After leaving it to
dry for 24 hours | carefully cut
round the outside of the scale
and attached it to the original
meter scale using double-
sided adhesive tape. If you

do this type of modification
do be careful not to catch

the pointer when sticking

the new scale on. Also, do

not dismantle the meter on
your normal workbench as
any fine steel filings will stick
to the magnet and may get
between the poles, obstructing
the movement of the coil

and pointer. Such filings are
difficult, if not impossible, to
remove without damaging the
meter (don't ask!). The final

meter, assembled, is shown in
photo 9.

When | tried the new rescaled
voltmeter with the Zener diode
and series resistor on the
car battery it read 12 volts.

On switching on my voltage
regulated battery charger at
14.0 volts the meter read 14
volts so | was happy with the
calibration. | had previously
measured the voltage of the
battery both off and on charge
using an AVO meter Model 8
Mark 1l so was fairly confident
that the voltages were correct.

The Ammeter

| dismantled the 240 degree
instrument and removed the
scales, which were attached
with small countersunk
screws. This is shown in

photo 10. Note that the original
meter was calibrated for
measuring 0-1A, 0-10mA and

The 240 degree meter with the scales removed.
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0-30V. As the meter showed
three scales and it had only
two terminals at the back it
clearly could not have been
calibrated with internal shunts
or series resistors. Again, | set
it up with the series resistance
from the decade box and |
calculated that it read T0mA
full scale. The resistance of
the meter itself was 27 ohms.
When re-scaling to measure
higher currents the meter
resistance has to be known
as it is necessary to calculate
the shunt resistance required
to be placed across the meter
terminals so that it reads the
desired range. As the meter
reads 1T0mA and the resistance
is 27 ohms, the voltage across
the meter when reading full
scale is therefore, from Ohm'’s
Law:

V=iR=0.010x27 =
0.27 volts or 270mV

To recalibrate the meter
to read 100 amps full scale
means that the meter must be
connected across a resistance
which drops 270mV at 100
amps. Thus the required
resistance is:

vV o027 0.9927 ohms qr 2.7
- = W = milli-ohms, which
! is extremely low.

Unfortunately, it is quite
difficult to buy resistors made
to these sorts of values off the
shelf.

| did search the internet
and found a meter shunt
specifically designed to allow a
low range ammeter to register
much higher currents. The
one in photo 11 is a 100 amp
shunt but at 100 amps it
only drops 75mV, which is an
industry standard voltage.
Consequently, it was of no
use where the voltage that |
required was 270mV. If the
100A commercial shunt were
to be used it would only read

75 27.7% of full-scale

270 x 100 = at its full current.

Clearly, a special custom
made shunt was required.
®To be continued.

Next time | will go on to
discuss the making of high
current shunts.

A commercial 100A shunt. Photo 1. The ‘back to front’ meter.

Nomenclature

A | Surface area of one side of shunt, mm?
B | Resistance of parallel resistor,ohms (Q)
i | Current,amps (A)

[ | Length,mm

R | Resistance, ohms (Q)

r | Meter resistance, ohms (Q)

t | Thickness,mm

V | Voltage, volts (V)

w | Width, mm

W | Power dissipation, watts (W)

X | Meter reading without parallel resistor, mA
Y | Meter reading with parallel resistor, mA
p [ Resistivity,ohm-mm (Q-mm)

Q | Ohms
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The model car made by Colonel Icke whilst captive as a WW1 Prisoner of War.

An Ingeniously Made Model

Autocar magazine printed

an article about a model
car made by a British Army
Officer who was being held as
a prisoner of war at a German
POW camp. The article begins:

The Work of a British Officer

who for over Three Years has
been and still remains a Prisoner

In December 1917 The

Mark Kallenberg
describes an astonishing
survivor of the Great War.
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of War in Germany.” December
29th, 1917. (photo 1).

Nearly 100 years later a work
colleague of mine, Sophie Parr
- who knew of my passion for
cars and motorbikes, especially
old ones - asked would | mind
having a look at a model car
that her father, Bill Roberts,
who recently passed away, had
left her as it had been partially
dismantled and, whilst she had
the parts, she couldn't be sure
where they all went.

Intrigued, and glad of the
challenge of trying and solve
any mechanical puzzle, | was
happy to oblige. The following
day | was presented with a
battered cardboard box; all |
knew was there was a model

car in the box that possibly
needed some repair. What
presented itself left me near
speechless as sat there was
what is termed in the motoring
world a ‘barn find’. It was a
tenth scale model car that had
been hand crafted one hundred
years earlier and which had
spent the last 25 years in this
box, tucked away in an attic.
After talking to Sophie and
finding out more about the car
and the man who made it, | felt
the story had to be told so | am
doing what | can to make sure
it does not to disappear for
another 25 years!

The builder and his model
John Henry Townsend Icke
was born on 12th April, 1888 in
South Africa then moved, at an
early age, to Phoenix, Arizona.
Unfortunately, both parents
died whilst out there and in
1901, at the age of 13, his
Grandparents went out to the
States and brought him back
to live with them in the UK.
During World War 1 Colonel
Icke served with the South
Lancashire Regiment, Prince
of Wales' Volunteers (photos
2, 3 and 4) and was one of the
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many soldiers who crossed
the Channel right at the start
of the war but found himself
captured and sent to a prison
of war camp in Blankenburg,
Germany. With time on his
hands the Colonel decided to
make a model car.

The car wasn't based on any
particular make or model of
the time but was of John's
own design. Far from having
any of the machine tools we
have available to us these
days - the likes of a lathe,
milling machine or even a
pillar drill - John had nothing,
not even fastenings such as
nuts, bolts screws or washers.
John went on to construct a
car using any materials he
could find which were mainly
tin cans, nails and bits of
wire. A total of some 1700
components were used in
the construction of the car
which had a four cylinder
engine with a working clutch,
three speed gearbox and
a working back axle. The
engine, from the crankshaft
to valve springs, all worked
and the car was able to run
on compressed air. With such
limited materials and ways
of manufacturing items,
many have been constructed
from tin and soldered
together. Unlike our modern
day materials, where there
are various melting point
soft solders available, John
probably only had plumber’s
solder. An art he must have
mastered was being able to
solder various components
together without ‘unsoldering’
others and, again, probably
having only a soldering iron
heated by a naked flame.
Some of the wooden formers
and mandrels which he used
to make the car are still with
it. The gears in the gearbox
and differential were all hand
filed. At a time when many
cars still ran on chain drive,
John designed a differential
that could be removed from
the back axle without having
to take the axle off the car!
With no nuts, bolts or screws,
the sump and differential
cover are held in place with
metal pins that are easily
removed to expose the
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HISTORIC MODELS

BLAKENBURG (MARK)
12% July, 1917.
Dear Mr. Wood,

Gwen told me some time ago that you would like to have some photographs of that
motor of mine if I ever had any taken. Several weeks ago, a wandering photographer
arrived so I seized the opportunity amd got him to do three views of it. I
enclose the results. Ome of them is pretty bad but the other two are more or

less satisfactory. I will try amd describe the thing: to begin with it does not
represent any known make; it is a modified road racer which on the full size
would be about 100 HP. The scale of the model is 1/10 and the overall length
comes out a little less than 14 inches. Every detail is as nearly as possible

to scale and with the exception of the magneto amd the carburettor, every part
works. The material is principally biscuit box of varyimg thickness. The other
parts are made of nails and wire of different gauges. Tabular pieces, as well

as the cylinders and pistons were made by rolling thin tin round a mandrel and
soldering. The brass parts were made of the contact strip of old, dry batteries
of a pocket flash lamp. The gearing was made of an old brass hinge dug up in the
garden. This was the first piece of thick metal I had. Previous to that I had

to solder bits of the thin stuff together till I got the thickmess I wanted. The
teeth of the gear wheels were made by filing. Practically all the parts had to be
built up; so far as I can remember there are about 1700 separate pieces of metal
- (this is, they were originally separate). All the principal parts ‘take down';
the attachments being eyes and pins as I had mo screws or anything of that kind.
The engine has four cylinders, 9/16 inch bore x % inch stroke apnd is made to work
as a compressed air motor. The valves are im the cylinder head at am amgle of 45
degrees and are worked by rockers from the camshaft running along the top of the
cylinders. The clutch is of the inverted cone type. There is a flexible joint
between clutch and gearbox. The gearbox gives three speeds and reverse, direct on
top, with gate change. The engine and gearbox are carried on a subframe. There

is ome umniversal joimt behind the gearbox and the propeller shaft casing takes
the drive and torque. The differential and bevel gearing can be removed without
taking down the axle. The back springs are cantilevered, both brakes work direct
on the back wheels and are of the expanding type. The wheels are detachable and
are interchangeable. The tyres are cork covered with canvas and the non-skid bands
are bits of a rubber tennis-racquet grip. I thimk that is all there is to say
about it. I have a new aeroplane well om the way to completiomn. It is to have a
compressed air motor of ome fifth HP if I am able to get it. I always feel that
making these things is perhaps a rather childish form of amusement but I must

say it passes the time better than anything else I have discovered. I never

seem to have a minute to spare. It is a great point to be always occupied; if

you are not it is perfect hell. If I produce any more works of art I will send
you photos of them, if I cam, but I sincerely hope I shan't have to go omn in

this way much longer. -

J

workings. With more ingenuity, in-law, Mr. Wood describing After constructing the car,as  collection of pictures Sophie
the tyres were constructed the making of the model. mentioned in his letter, John has, we actually found pictures
using the grip off a tennis The photographs (photos 5to  went on to build a model plane  of two different model planes
raquet. Above is a facsimile of  13) show some of the details which again had a working (photos 14 and 15), the

a letter he sent to his father- of this remarkable model. engine although, from the second looking more advanced

www.model-engineer.co.uk 435



in design than the first.
Unfortunately, the whereabouts
of these models is unknown
and it's likely they have not
survived over the last century.
At the end of WWT,in 1918
John married Gwendolen Jane
Wood and they went on to
have one child, John Michael
Icke who also joined the Armed
Forces and was a Lieutenant

436

Colonel in the Royal Marines.
John became a career soldier
until his retirement. One of
the many things he did during
his military career was to
write the Small Arms Manual
for the British Army on which
the current manual is based.
Colonel John Icke died on 6th
October 1964, at the age of 76,
near Frome Somerset.

Whilst investigating the
history of this amazing
model car and its creator |
have also discovered that
not only did Sophie’s Great
Uncle John - on her Mother's
side - have creative talent
but also her grandfather, Bill
Roberts, through his company,
Shawcraft which he ran with
two other partners, where the

original makers of Dr. Who's
Daleks. They also built models
for war movies. Sophie’s father
- also Bill Roberts - originally
worked for his father at
Shawcraft but went on to run
his own classic car restoration
business specialising in Frazer
Nash sports cars which he
also raced for many years.

ME
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A Tale of Two Britannias

Mike Johns
sets the

record
straight.

1

August 1954. 7% inch gauge gauge Britannia class No. 70074 Iron Duke

ver the years there
have been references
in magazines and

elsewhere to the 7% inch
gauge Britannia that now
resides in Canada and to

the man credited with its
construction. The latest was in
arecent Club News in Model
Engineer (issue No. 4537, 24
June 2016) where the builder's
name was quoted as Len
Willoughby although, in fact,
it should have read Jim Hoyle.
Some of the confusion that
has arisen may have been
because both men came

from the Eastleigh area in
Hampshire and both were
employed by British Railways,
Southern Region as Footplate
Inspectors. Having met both
and been involved with both
locomotives at different times
I thought it time to set the
record straight.

Len Willoughby's Iron Duke
The first prototype Britannia,
No. 70000 was unveiled to the
public in January 1951 and
the fourth, No. 70004 William
Shakespeare was displayed

at the Festival of Britain in
London later that year. The first
7" inch gauge model Britannia
appeared some two years later
in Eastleigh having been built
by the late Len Willoughby,
then Chief Footplate Inspector

sits on its platform trolley in Eastleigh Locomotive Works yard in front
of the full size locomotive. (Courtesy John Butt.)

www.model-engineer.co.uk

The picture that started it all. 2015 - the

7% ihch gauge model of No.70000

Britannia owned by Chuck Laws at the in British Columbia Society of Model
Engineers’ Burnaby track. Chuck is seen with his wife on the tender. The bogie
van contains two propane cylinders with changeover valve to enable sustained
operation in hot weather. Model Engineer issue 4537 (24 June 2016).

at Eastleigh Locomotive Shed.
He had help from John Butt,
at the time an apprentice in
Eastleigh Locomotive Works.
This model was based on No.
70014 Iron Duke as fitted with
the original style of tender
with inset coal space, which
was one of the two full size
locomotives allocated to BR
Southern Region at Stewarts
Lane depot for use on the
Golden Arrow train. The model
was initially operated in the
Eastleigh area on a portable
track where it always attracted
attention giving rides for the
public and usually driven by
Len or John. This was where |
first saw the miniature 70014
in use after having joined

BR as a locomotive works
apprentice myself.

Building such a large scale
model in the early 1950s was
not easy owing to shortages
of materials. The frames for
Len’s were hacked out of steel,
originally parts for a Bofors
gun, while Bassett Lowke
Royal Scot castings were
used for cylinders and frame
stretchers. This meant the

frames were erected at the
maximum width between the
wheels rather than on the axle
box centrelines as applied to
the prototypes. The boiler was
of copper, riveted and silver
soldered. A description of this
model was published in Model
Engineer in the early 1950s.

In 1954 John Butt, Graham
Taylor (another Works
apprentice) and | were deputed
to collect the model 70014
from Len’s workshop and
manhandle it on a platform
trolley through the Eastleigh
streets into the Locomotive
Works yard to go on display at
the Works annual open day that
August. The full size No. 70014
Iron Duke was the main exhibit
that year and the opportunity
was taken to exhibit the model
on its trolley in front of the
prototype for comparison
purposes (photo 1). At the end
of the day the three of us had
the job of moving the model
back to Len’s workshop. Shortly
afterwards, at John Samuels’
invitation, Len took /ron Duke
to visit and run on the 7%
inch gauge Greywood Central
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Late 7970s. Model No. 70014 stands on the branch line bridge on the late lan Allan’s

Mid-1950s. Model No. 70014 runs double-headed with an Immingham on John
Samuel’s Greywood Central Railway. Len Willoughby is driving the Britannia with
John Butt on the Immingham. (Courtesy John Butt.)

Great Cockcrow Railway near Chertsey. (Courtesy Kim Richardson.)

Railway built on John's private
estate at Walton-on Thames
(photos 2 and 3). Whilst on this
railway, Len, with John Butt's
help, succeeded in running No.
70014 for 25 actual miles non-
stop.

Around 1958 the model
Iron Duke, together with the
portable track, was sold to
Colonel Ronnie Hoare of
Ferndown, Dorset who had
a large collection of railway
models in various scales. It
appeared (unsuccessfully)
in a Christies sale following
overhaul and re-painting by
John Adams; was sold on to
Robert Avery and then, on
his death in 1986, passed to
Peter Dickson who still has
it. From 1986 Iron Duke had
resided at the late lan Allan's
Great Cockcrow Railway near
Chertsey into the early 2000s
(photo 4). It has never left
England and currently resides
in the Buckinghamshire/
Oxfordshire area.
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Being so involved with this
model of Iron Duke kindled
John Butt's interest in building
a Britannia for himself and
he subsequently went on
to design and build his own
7" inch gauge model, to
a very high standard, over
the next 35 plus years. His
development drawings for
this model were turned
into production drawings
by the late Dick Stockings
who, with Jays Foundry,
Norwich, produced a range
of castings. The drawings
and some patterns were then
sold to Alan Gibson who was
well known for his work in
smaller scales. They were
then passed on, redrawn
to 1.54 inch scale and later
marketed by Jim Vass and are
currently available through
Horley Miniature Locomotives.
Several models have been
built from these drawings
including that built by the
late Alan Priest and finished

Mid-1950s. No. 70014 stands quietly at Greywood showing its narrow
coal space tender. (Courtesy John Butt.)

=

August 2001. Model of No. 70000 at work on the Burnaby track with Lindsay

ol

McDonnell on the regulator. The leading bogie vehicle contains the one propane
cylinder the locomotive then ran with. (Photo, Mike Johns.)

as No. 70045 Lord Rowallan
which sold at auction for
£62,000 in April 2016.

Jim Hoyle's Britannia
The late Jim Hoyle will have
known the model Iron Duke
and its builder before he went
on to build his own miniature
in 7% inch gauge, No. 70000
Britannia, but as fitted with
the later style of high-sided
tender, and this model was
completed in 1962. This was
the locomotive that shortly
after completion was sold

to Walter Kent in Canada for
£1000 (it is believed) who
had it moved to Vancouver,
British Columbia, Canada,

to put on static display as
part of his collection. It was
then purchased by Lindsay
McDonnell, a New Zealander
living in Canada, who initially
ran it as a 7% inch gauge
model at the original British
Columbia Society of Model
Engineers’ (BCSME) raised

multi-gauge track in Langley,
BC. He took the model to

New Zealand in 1975 but
could not run it at that time
owing to the lack of 7% inch
gauge tracks over there. When
Lindsay opted to move back to
Canada on a permanent basis
the model returned too and

in 1978 was converted to 7%
inch gauge by the expedient
of skimming the flanges

off the existing wheels and
fitting separate tyres to each
at the appropriate back to
back distance. The new steel
tyres were machined by Gavin
McCabe of the NZ club, Hutt
Valley MES during a visit to
Canada.

In 1994 it was decided to
replace the original steel boiler
with its copper firebox with
a new Briggs type boiler in
steel that was designed by
Lindsay and built and erected
by Dave Watt, a seagoing
marine engineer and skilled
modeller from New Zealand.
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Construction of a welded
steel Briggs boiler is simpler
as there are no firebox water
legs and it does not require
stays. Conventional tubes are
fitted in the barrel while the
steel dry sides and back of the
firebox are lined inside with a
suitable insulation board (%
inch thick Kaowool). It is usual
to fit circulating tubes between
the top back of the crown
plate and the lower rear of the
boiler barrel to stimulate water
circulation. In Lindsay’s design
this facility is enhanced by
having a series of copper water
tubes using standard fittings
as a form of radiator on each
side connected at the back of
the crown plate and lower rear
of the boiler barrel. Experience
has shown such boilers are
relatively quicker in steam
raising when compared with
conventional tubular boilers
and the water circulation is
sufficiently forceful to keep
the interior plate surfaces
clean, particularly as it is
practice to blow down such
boilers completely at the end
of operating sessions. Other
changes made during this time
were conversion to propane
firing owing to the difficulties
in getting good steam coal in
western Canada, the fitting
of balanced slide valves in
place of the plain type Jim
had built the model with and
the fitting of vacuum brakes.
The balanced slide valves are
estimated to take some 60%
of the load and wear off the
valve gear. The original slide
valve cylinder castings used
on Britannia were of the Royal
Scot type designed by Henry
Greenly, then available through
Bassett Lowke Ltd.

This was the form the model
was in when it took part in
the major event staged by
the US based International
Brotherhood of Line Steamers
(IBLS) to commemorate the
Millenium in 2000, which
began at the BCSME track at
Burnaby (photos 5 and 6) and
continued for a full week. This
gathering was the first stage
in a series of events spread
over some four weeks and
visiting all the major 7% inch
gauge tracks down the West
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Coast of America, finishing

in Los Angeles, California.

The attendees came from
Canada, the USA, UK, Australia
and New Zealand, some also
bringing their models along for
the whole trip.

My wife and | arranged to visit
Canada that year and this was
where we got to know Lindsay
and his wife, Catherine and
was the first time | came into
close contact with the model
No. 70000. Subsequently | was
fortunate enough to be able to
visit Canada regularly over the
following 13 years and stay
with Lindsay and Catherine
when I usually found that
Britannia was in need of some
sort of attention (photo 7). This
was generally maintenance
that was overdue but in 2006
or 7 the superheater had failed
with blown elements and in
order to get the locomotive
back in service | removed the
superheater and re-arranged
the smokebox pipework.

When train working there was
some loss of power and the
locomotive did seem to use
more water so careful handling
was needed with passenger
trains at BCSMEs hilly track.
Lindsay had plans to fit a

new stainless steel, co-axial
superheater but this had not
been done when in 2014 he
sold No. 70000 to Chuck Laws,
another BCSME member who
continues to run it at the club.
Chuck now expects to fit the
new co-axial superheater
shortly.

In the meantime | had met
Jim Hoyle and his son, Tony
when they were invited to the
annual guest days at the Great
Cockcrow Railway (with which

LOCOMOTIVE LIFE STORIES |
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About 2003. Model of Né. 70000 running on Tom Miller's private track ir; Oregon to

the South east of Portland with Mike Johns on the regulator. This was during a tour
when No. 70000 visited Train Mountain in southern Oregon and a number of club and
private tracks between there and Burnaby. (Photo, Lindsay McDonnell.)

I'd been involved since 1978)
and was able to confirm the
early history of No. 70000 as
well as my keeping Jim up to
date with events in Canada.
He had gone on to build a 7%
inch gauge rebuilt Royal Scot
which is now in Tony’s care at
Southampton.

Another photo taken at Tom Miller's private railway.

Both John Butt and Lindsay
McDonnell have helped
with many details of the
locomotives histories in
compiling this article but any
errors or omissions are solely
down to the author.
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IMLEC 2017

PART 3

Southport Model Engineering Club

he final day of the
. I competition was a little
Diane cooler but none the
Carney's worse for that.
final report
on this year's 19) Trevor _McKere)ﬂ LMS
- Black 5 (5 inch gauge)
competition. Trevor is another contender

from the Urmston Society

and was today driving Jim
Moyle’s Black 5 which was
completed in 1988 (photo

19). It is one of a well-known
pair that were designed and
built together by Jim and his
friend, Dave Roberts, another
frequent IMLEC entrant. The
two engines are regularly
seen passenger hauling at
Urmston. Trevor opted for 11
passengers, exactly as Billy
Stock had done the day before
but Trevor didn’t run quite as
efficiently; the locomotive was
blowing off for a good part of
the run and on the 7th lap he
was very slow ascending the
bank. There was also a little
stoppage time of just over
four minutes as he waited for
steam - and he dropped the
poker part way round which
probably didn't help with his
concentration. He finished the
day in 18th place.

Continued from p.373
M.E. 4568, 1 September 2017

20) Marcus Peel: LNER B1
(5 inch gauge)

Marcus, from the host club,
is another IMLEC regular

Marcus Peel and Thompson B1, Springbok did well but six
of his ten passengers returned on foot.
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but has entered a variety of
locomotives over the years,
this time with an engine that
he once owned himself but
which is now owned by a
Southport colleague, Dave
Richards, although it has been
dormant for about three years.
It was built by John Downs of
the Mold & Wrexham club to
the Martin Evans design (photo
20). Marcus elected to take
ten passengers at the start
but came home with only four
having stopped for steam and
dropping off six. | can't recall
where in the run this happened
but it's usually a strategy
undertaken during the final lap

Trevor McKelvey from Urmston was first to go on Sunday morning.

"
L

or two. | am guessing this was
the case as Marcus achieved
a very good result and finished
up fourth overall.

21) Paul Tomkins:

BR Britannia (5 inch gauge)
This was a much anticipated
run, especially by the regular
IMLEC contenders. So many
times we have seen Paul
finish near the top of the
board but he has never won.
The locomotive itself has a
similar history, having come
second twice, although it did
win once in 1997 at Llanelli
driven by its owner, Len Steel
from Guildford. It was built

The eventual victor, Paul Tompkins starts away with a heavy train.
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Everything was

by Lionel Flippance in 1984
and he came second with it at
Urmston in 1985. Following
extensive mechanical work
the engine was tip-top
condition today, with carefully
balanced coupled wheels,
and Paul made an impressive
and confident start with his
19 passengers (photo 21).
The run was faultless and
Paul’s driving technique was
highly professional; coal
consumption was well under 2
pounds giving a good specific
fuel consumption figure of
just 9.363 Ib/HP/hr. He went
straight to the top of the table
and there he stayed!

22) John Cottam: S.R.
Merchant Navy (5 inch gauge)
We saw John, a member at
Chesterfield & District MES,
take the IMLEC title in 2015 at
Nottingham with his 5 inch P2
and we witnessed him finish

in eighth place at Urmston last
year with this Southern Pacific
so we knew he was a contender
this time. This magnificent
locomotive in its original
Southern form was completed
in 2004. It has prototypical
chain driven valve gear and the
boiler - a Britannia boiler, in fact
- has 32 tubes and three radiant
superheaters. It is presently
fitted with a Rosebud grate
(514 %: inch holes if you are
interested!) and is performing
very well with it. John has
opened up and softened the
blast which is now via five
3/16 inch nozzles and the
chimney is about % inch bigger
over all. With an optimistic 22
passengers the train departed
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going well for John Cottam at this point. Sadly, it wasn't to last.

well and completed one lap
(photo 22). On the second lap,
however, disaster struck as
something pertaining to the
hydrostatic lubricator came
adrift and ominous smoke
began to issue. Concerned for
the safety of the locomotive
and passengers, John
decided to retire, fearing the
consequences of a fire. It was a
sad end to the day for John.

23) Jeanie Walker: LNER
Peppercorn A2 (5 inch gauge)
| have to declare a particular
interest in this run so forgive
me if | ramble on a bit. | took
Jeanie, our daughter, on her
first trip around the Urmston
track, where she is still a
member, one ‘May Day Steam’
weekend at the age of three
weeks. She has never needed
much encouragement to take
an interest in the running

of the engines and, since
being old enough, has been

a confident passenger driver
at the track. The locomotive,
designed by the late Dougie
Spence of Edinburgh for
Jeanie's dad, Peter Walker, is
believed to be unique in 5 inch
gauge; it was entered by its
maker once before, at Leyland
in 1993 where, in its second
season running, it set off in
torrential rain and slipped and
slid its way round the park.
Today was a much better run
for Jeanie (photo 23) and with
fair weather combined with
the fearlessness of youth
(and perhaps a refusal to be
outdone by any Britannia!)
she opted for 19 passengers.
Having been advised to make

TN s Q‘_ e
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The look of concentration says it all as Jeanie Walker makes

her way towards the start line.

sure there was a good coal
fire burning before leaving the
steaming bays, Jeanie set off
from the start line and settled
into a steady, trouble free

run. She set the reverser at

an optimum for the track and
left it alone, preferring not to
be distracted from her other
duties (like shovelling coal!).
The score board was of little
importance, really as Jeanie
thoroughly enjoyed the run and
came home to a rousing round
of applause. On reflection, of
course, the A2s were not really
known for their efficiency

(245 square feet of fire grate
takes some feeding!) but for
accelerating away with heavy
trains on demanding Scottish
routes. Proudly sporting

its Aberdonian headboard,
Jeanie’s run probably recreated
a typical Edinburgh Waverley

- Aberdeen turn. Look out for
Jeanie at Birmingham next
year, maybe with a different,
engine!

24) Carl Mayhew: LNER 01
(5 inch gauge)

Carl is a member at Wigan &
District MES and has often
competed in IMLEC. His
locomotive for the day, an
LNER 01 - Nigel Gresley - was
built by Geoff Crank, also of
Wigan, and was painted and
lined by Dave Gregson and
splendid it looks, too (photo
24). Carl had an unfortunate
start to his attempt as the
recording equipment rather
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inexplicably failed part way
round so the data was useless.
Carl was given an opportunity
to run again, | believe (in the
interests of fairness) with

the same load as he had
requested the first time. He
set off with nine passengers
but struggled for a large part
of the first lap as the eight-
coupled locomotive seemed
to slip excessively, even on

the level. Before long four

of the passengers had been
detrained to give the engine

a chance and this certainly
seemed to do the trick as once
they surmounted the summit
the first time they really got
going and there was no further
trouble. Coal consumption
was rather high for a lightly
loaded train, however, and the
final figures were not good for
Carl on this occasion. It would
be interesting to know how
well the coupled wheels were
balanced and whether this
might have had a bearing on
the loss of traction early on.

25) Judith Bellamy: BR 9F

(5 inch gauge)

Judith, from the Leeds club, is
clearly intending to become
an IMLEC stalwart, this being
her third attempt (photo 25).
She was, as always, here
with her father, Arthur who
largely built the locomotive;

it was finished off by David
Mayall (this year's runner up).
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As they said themselves: if
enthusiasm was part of the
equation we would be near the
top every time! Unfortunately,
though, Judith has had a bit
of ‘mechanical bad luck’ over
the last couple of years and
was forced to retire at Urmston
last year. Southport, however,
was a much luckier track for
her and she had a good start
and a ‘clear round’. Far more
cautious than either of the
other two 9Fs though, she
opted for just 12 passengers.
Coal used, however, was on a
par with the other two so the
overall efficiency figure was
considerably lower. | expect
Judith was just glad to have
had a decent and trouble free
run.

26) Kevan Ayling: SR Leader (5
inch gauge)

Kevan, from the Sussex

Club, Worthing & District

SME is often kept for the

final run of the day as he has
a reputation for collecting

up every spectator on the

park and taking them for

an evening trip. He was the
penultimate contender this
year with his very unusual
model in this scale - a Bulleid
Leader (photo 26). This model,
named Brighton, was first
steamed in 1996 following six
years of research, design and
construction. It has competed
twice before including at

Powerful engine(s)! Kevan Ayling has been a runner up with
this locomotive and looks confident once again.

Llanelli in 1997 (coming
second to this year’s winning
locomotive, Coer de Lion). The
Southern’s Leader, an 0-6-0+0-6-
0 is not perhaps everyone's cup
of tea in terms of aesthetics
but this model does have a
‘presence’, especially in its

new, slightly menacing black
livery. Kevan is a Bulleid fan
and it's probably fair to say
that he had IMLEC in mind at
the design stage. The 1% inch
cylinder bores are intended to
provide power that equates, in
total, to about a third more than
Kevan's 2-8-2 with which he
won in 1998. Despite the fact
that the train was restricted

in length (the hosts put a limit
on the number of trucks for
safety reasons), it performed
fairly well once Kevan had dealt

with an injector fault on an
early lap. The 26 passengers all
came home after 30 minutes
and the coal used wasn't much
over 3.3 pounds - specific fuel
consumption was modest and
the equipment recorded an
average drawbar HP of 0.553 -
the highest of the competition,
of course. He finished sixth
overall.

27) Tom Parham: GWR 2-8-0
(5 inch gauge)

Bringing up the rear was Tom
Parham who had probably
travelled the farthest from his
home club of Maidstone, Kent.
The locomotive was built by
Tom's father, Martin to the
Martin Evans design he named
Swindon, and completed

in 1989 (photo 27). It has
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proved utterly reliable and a
real workhorse; indeed, it is
employed in regular passenger
hauling at the track in Mote
Park, Maidstone and in over
28 years has needed relatively
little maintenance and has
not yet required a significant
overhaul. Tom set off with 12
in total but, again, just like
the previous eight-coupled
locomotive, he suffered a lot
of slipping during the first lap
and had to drop off most of
the passengers leaving just
six (and a young Tompkins
making a half) to complete
their journey. This all cost Tom
quite dearly and he finished
in the last handful, curiously
making the two 2-8-0s the
poorest performing (of all
those who finished) 5 inch
gauge engines of the weekend.
Well, congratulations to Paul
Tomkins! A well deserved
win if ever there was one.
Congratulations also to Adrian
Hinchcliffe who won the 3%
inch gauge competition.

Three ladies entered this year. Surely we can make it five next year?
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From left to right, Jeanie Walker, Karen Howard and Judith Bellamy. Well done all!

| have been contacted by an interested reader who asks

why there is not more made of the importance of wheel

balancing and | tend to agree that it is an element that

would certainly add interest to the competition.

I shall end with a couple of
photos (photos 28 and 29)
of the presentation and three
special contenders (yes, | am
biased!)

Analysis of the results will
no doubt keep many readers
occupied for a while. It's
probably true to say that now
that the calculations are done
with the aid of some clever
electronics and a computer
program, they are as accurate
as they have ever been. Every
competitor was given a framed
certificate with a photograph
and all the data collected
during their run.

I have been contacted by an
interested reader who asks
why there is not more made
of the importance of wheel
balancing and | tend to agree
that it is an element that would
certainly add interest to the

www.model-engineer.co.uk

competition. Would a future
host club like to consider the
practicalities of providing
this information in addition
to producing the results they
already do? Possibly ...

Southport Model Engineering
Club’s IMLEC team put on
a tremendous event that
was enjoyed by everyone.
Congratulations to the club
and thank you again for
stepping in at relatively short
notice. | would particularly
like to mention Brian Horner
who promptly and cheerfully
answered every question |
asked before, during and after
the event.

The competition goes to
Birmingham in 2018 - the place
where it all started in 1969 - for
the fiftieth (bar one - but let's
not argue) IMLEC. See you
there! ME

Tm ‘_‘I-I'

Wheel

owner Driver Society Al
rrangemenl

Paul Tompkins received the trophy from last year’s winner -
and, coincidentally, the Britannia’s builder, Lionel Flippance.
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The Barclay Well

Tanks of the Great

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

Continued from p.324
M.E. 4567, 18 August 2017
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Boiler with copper rivet stays.

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.

The author’s painting of Douglas at Pendre in the 1980s.

Current progress

The next stage on my rebuild,
with all the moving parts in
place, was to test, lag and
paint the boiler ready for
refitting. My boiler was built
in 1980 but received a major
overhaul with the fitting of
new silver soldered stays in
1997. These were ‘modern’
copper rivet stays; replacing
the threaded stays, which |
had originally caulked with

Boiler test in progress.

w PART 27
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high temperature soft solder
- and it took a lot of work to
remove all traces of the soft
solder (photo 120). All things
considered, though, it's 36
years old this year and hadn't
been used for some three
years so it was with some
trepidation that | carried out
the boiler test. 'Er-indoors kept
well out of the way, expecting
some ‘railway Esperanto’! |
needn’t have worried as it
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stood the 200 psig hydraulic
test with no problems (photo
121). Now | can put it all back
together and carry out the
steam test.

Boiler lagging

Lagging the boiler is the next
big job so a word or two here
about the process may be
useful (if jumping the gun’ a
little). | note that it's important
to make a neat job of the
lagging and, in particular, the
cleading as it's the only part
of the boiler on show apart
from the backhead.

Looking at the side view
of these locomotives it is
obvious that the finished,
lagged boiler barrel diameter
is a fair bit bigger than that of
the smokebox; even though
boiler barrel and smokebox
diameters are the same.

The difference is due to the
substantial layer of boiler
lagging and, on the model, this
is made from wood strips and
equates to a thickness of %
inch.

The original, prototype
boilers and smokebox were
often, in fact, rolled up from
one piece of plate, i.e. they are
of the same diameter. The 5%
inch diameter boiler barrel and
smokebox could, of course, be
made the same way, using an
extra long piece of 5 %2 inch
copper tube. The problem
would be how to silver solder
the tubes into the smokebox
tubeplate.

As | have found out in the
past, fitting wood strip lagging

o

Jury-rigged inttihg on the Myfor-d.
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to a circular boiler barrel is
not an easy task; it needs
four pairs of hands - i.e. me,
'er-indoors and two more
besides! | didn't want to fit
the strips directly to the boiler
with adhesive as one never
knows what effect strange
materials could have on the
copper. The answer was to
make a composite sheet

from cartridge paper and thin
cotton material using PVA
adhesive. 'Er-indoors helped
out here and came up with

an old cotton bed sheet — the
remainder will come in useful
as workshop rag. This forms a
substantial base for fitting the
wood strips. | managed to find
some 4 x 18mm batten at the
local DIY but when calculating
the amount required | forgot
that each piece needed to be
cut in half along its length —
so I've ended up with twice
what's needed! Never mind I'll
add it to my ‘hoard’ and I'm
sure it'll come in handy some
day.

The next step was to make a
template from a piece of card
and use this to mark out and
cut the paper/cloth laminate
to size, leaving a generous
allowance for overlap at the
seam. Photograph 122 shows
a part assembled lagging
band. Note that the barrel is
wound with a layer of glass
tape.

To slit the batten along its
length | set up a slitting saw
in the lathe, along with a jury-
rigged platen and guide as
shown in photo 123.

Part assembled lagging.

The blade is only % inch
wide so virtually no material
was lost on the width and
a quick count afterwards
showed that I still had ten
digits! | glued the battens in
place on the backing sheet
with PVA adhesive, leaving
a % inch gap between each
piece. Photograph 124 shows
the lagging assembly fitted
around the boiler barrel with
the joint glued. Fit it so that
the wood strips are in contact
with the boiler barrel and hold
it in place with temporary
wire. Once the adhesive has
dried overnight, the wire can
be removed and the ‘five thou’
brass cleading sheets fitted.

Follow this up with the
> inch wide brass lagging
bands made from s inch
thick brass sheet. These are
fairly inaccessible on the
completed engine and should

Lagging assembly in place.
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be painted gloss black. If you
prefer polished brass bands,
give them a good ‘brassoing’
before assembly and then

a quick spray with artists’
picture varnish — that should
make things a bit easier for
the cleaner!

Fitting the drain cocks at
this stage before the valve
gear is fitted makes sense.
Once the cocks are in place,
the cylinder lagging can be
fixed before the cocks are
linked up to their layshaft. The
drain cocks were shown in fig
57 (M.E. 4543). The lagging
plates for the cylinders
were shown in fig 84 last
time. Figure 83 showed the
arrangement of the drain cock
layshaft and levers.

®To be continued.
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Dr. Ron Fitzgerald looks
at English and French
locomotive design in
the second half of the
nineteenth century.

Continued from p.295
M.E. 4567, 18 August 2017

‘All steam locomotives in
France are scheduled to be
withdrawn by 1971. Thus
will end the story of the
finest locomotive work the
world has ever seen; a story
of highly efficient but often
highly complicated machines,
worked by the best trained
and most competent
locomotive men there have
ever been.

A lot of superlatives
perhaps but nobody who has
studied steam locomotive
work in many countries
will deny their truth.’ Dr. P.
Ransome-Wallis.
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Technologie
sans Frontier
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PART 6

Alfred de Glehn and the
French compound tradition
John van Riemsdijk, in his two
comprehensive studies of the
compound locomotive (ref 1),
is perhaps overly dismissive
of Webb's work (ref 2). The
influence of the Experiment
and the compounds was both
direct and indirect on the next
generation of compounds but
the focus had now shifted

to continental Europe. The
LNWR machines were closely
observed on both sides of

the channel and the audience
at Webb's 1883 Institue of
Mechanical Engineers paper
included not only Mallet

but several other major
continental railway engineers.
A subsequent IME paper, given
six months later by Georges
Marie, an engineer of the Paris-
Lyons Railway and son of E.
Marie, chief engineer of that
line between 1868 and 1882,
shows that Marie fils had seen

Webb compound Ouest 907 of 1884 as renumbered 500. (Source: collection Roelof Brettschneider.)

Experiment and corresponded
with Webb concerning it.

In fact, another French
railway, the Ouest, whose
allegiance to Britain dated
back to Locke and Buddicom,
was precipitate in acquiring
an identical machine to
Experiment. In 1883, the Ouest
CME, Clerault, ordered from
the Manchester firm, Sharp,
Stewart & Co., their works No.
3203 (ref 3). The locomotive
was indistinguishable from
Experiment, sufficiently so to
justify the assumption that
Sharp, Stewart built it from
Crewe drawings. She was
delivered as Ouest No. 901
(photo 42), before Webb had
read his paper on Experiment.
Interestingly, the high pressure
cylinders were 13 inches
in diameter which was the
size to which Webb reduced
Experiment’s high pressure
cylinders after running the
machine for some time. Oeust

901 may thus have benefited
from this experience before
Experiment herself. 901 was
put to work on the Paris-le
Havre run but her performance
was undistinguished and

she was quietly retired to

the Ouest'’s Sotteville works,
rusticating there until 1909
when the breakers took a hand
in the matter.

Ouest 901 can be assumed
to have suffered from all of the
shortcomings that Experiment
had cultivated on the Irish
Mails but where Clerault
abandoned compounding for
the next seven years, Alfred
de Glehn took a more resolute
position. As noted above, he
had already concluded that the
Outrance was exceeding its
permissible crank axle loading
and that dividing the cylinder
output between more than
two cylinders was the answer.
This led him to consider
compounding because it

Model Engineer 15 September 2017



offered the prospect of a
controlled distribution of the

energy contained in the steam.

Economy in fuel consumption
seems to have been a
secondary issue (ref 4).

There can be no doubt
that de Glehn was aware of
developments in his former
home country. As head of
locomotive studies and
development at the Société
Alsacienne de Constructions
Mécaniques (SACM) he
would be expected to be
fully conversant with the
current technical literature in
English, French and German.
Although there is no record
of his being a member of
either the Institution of Civil
Engineers or the Mechanicals,
the Transactions of both
were publicly available and
he is unlikely to have missed
reading Mallet and Webb's
papers. There was also
extensive correspondence
currently taking place in the
journals The Engineer and
Engineering on compounding
and Webb's locomotives.
Assuming that the
shortcomings of the Webb
machines had come to his
notice he was academically
capable of carrying out the
same type of analysis that
Ahrons had undertaken.
From this it would have been
apparent that a more even
crankshaft turning moment
could be obtained from four
cylinders than was possible
with three.

De Glehn decided to
approach the Nord with a
proposal for an experimental
four-cylinder compound
locomotive. Engineering, in an
article published in June 1898
(ref 5), states that: ... the plans
for the locomotive had been

prepared in 1884 and next year
the engine entered into service

The date of the locomotive
is sometimes given as
1886 (ref 6) but Koechlin's
building register resolves any
ambiguity; the locomotive
carries their builder's number
3755 and was delivered
in 1885. It was built at the
declining Mulhouse works of
SACM rather than the new
Belfort works.

It has been said that de
Glehn's approach was to
Gaston du Bousquet (ref
7). This is questionable
as du Bousquet was not
the Ingenieur en Chef du
Matérial et de la Traction
du Reseau Nord in 1884. He
was appointed locomotive
superintendent at the Nord’s
Lille division in 1883 and
was not promoted to chief
locomotive superintendant for
the Nord Railway until 1889.
Delabeque was Ingenieur en
Chef on the Nord until 1888
when he was succeeded by
Ferdinand Matthias. Matthias
lasted for just short of one
year and Du Bousquet was
appointed in succession to
Matthias as supreme head
of the department in 1890. In
1884 it was Delabeque who
held the ultimate authority to
authorise SACM and de Glehn
to proceed with the proposal.

The new locomotive (photo
43) received the number 701
in the Nord lists even though
it remained SACM property
until it proved itself. The
leading wheels were 4 feet
3% inches, the drivers 6 feet
10% inches and the fixed
wheelbase was 18 feet 14
inch, all relics of the Outrance
and its GNR predecessor. The
double plate frames of the

LOCOMOTIVE HISTORIES |
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Nord No. 701, 1885/6. The first de Glehn four cylinder compound.

(Source: collection Roelof Brettschneider.)

Outrance were dispensed with
and the new locomotive had
inside, single plate frames
only, possibly of steel rather
than wrought iron (photo

44). Roy's radial axlebox was
used for the leading carrying
wheel following its successful

application to the third series
of Outrance, built between
1884 and 1885.

The steam expansion was
divided across two pairs
of high and low pressure
cylinders (photo 45), the
first use of four-cylinder

Fig 120. — Coupe transversale par les petits eylindres.

Cross section through Nord 701 showing cylinders.
(Source: Les Locomotives Nouvelles, Pierre Guedon. Planche IIl.)

MACHINE COMPOUND N’

DU CHEMIN DE FER DU(NORD

Fig. 128. — Demi-coupa horizoniale.

Jhar Loaw I!' %)
I_:';,,;}g _ |
il NSy

Half plan of frames of Nord 701. (Source: Les Locomotives Nouvelles, Pierre Guedon. Planche Ill.)
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Les Locemelives

Nord no. 701, the pioneer de Glehn compound

rebuilt with

Alsace Bogie. (Source: collection Roelof Brettschneider.

compounding in locomotive
work (ref 8). The two 13%
inch diameter high pressure
cylinders were located
between the frames and the
two 18% inch low pressure
cylinders outside the frames.
All cylinders had a stroke of 24
inches, the expansion ratio in
each set being 1:1.94, notably
lower than Webb’s Experiment
and Compound classes. The
high pressure units drove the
crankshaft of the leading axle
in front of the firebox and the
trailing axle was driven by the
low pressure units. De Glehn
also chose to leave the driving
axles uncoupled, doubtless
for the same reasons that that
had influenced Webb.
Between the high pressure
cylinders, the slide valves
had vertical faces and
the valves were driven by
inside Stephenson's gear
with eccentrics between
the cranks. The outside,
low pressure valves were
below the cylinders driven
by Walschaerts gear (ref
9). A single wheel reversing
gear was arranged in such
a way that the cut-offs
of the cylinders could be
varied independently or
simultaneously and a valve on
the footplate could be used to
admit supplementary steam to
the receiver for starting. The
receiver pressure was limited
to 75 psi. The Belpaire firebox
boiler had 1,182 square feet
of heating surface and the
working pressure was 160 psi
(ref 10).
The pedigree of Nord 701
can be readily seen as Webb,
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Sturrock, Delabeque/Banderali
via the Nord Outrance class and
Alfred de Glehn/SACM. From
Webb came the divided drive
using compound expansion,
uncoupled wheels, inverted
outside valves and the radial
box front axle. Sturrock and the
GNR class 264 lingered in the
wheel sizes and the wheelbase
whilst Delabeque’s contribution
was the Belpaire boiler.
Notwithstanding this synthesis
of established Nord practice,
the degree to which 701 (ref
11) was a joint development
between the Nord and SACM

is questionable considering

the well known injunction in
the building contract that the
Mulhouse firm should carry
tout les risques et perils of the
project and that the locomotive
should be returned to SACM

in the event of it not proving
satisfactory. It was Alfred de
Glehn who gave the design its
original features.

The critical de Glehn
development was the four-
cylinder compound layout with
its operating permutations. By
manipulating the independent
valve gear controls and the
simpling valve, four alternative
modes of operation were
open to the driver. He could
isolate either the outside or
the inside cylinders and work
them as two or four cylinder
simple expansion, in the latter
case exhausting the high
pressure cylinders directly to
atmosphere. Working under
compound conditions he
could admit live steam to the
receiver and thus increase the
pressure in the low pressure

cylinders up to the limit of the
relief valve. Boiler steam added
to the high pressure exhaust
also gave a bonus in the form
of adding superheat to the low
pressure steam. Known as
reinforced compound working,
it meant that a considerable
boost was available at starting
or in sustained hill climbing.
Finally, the cut-off of the

high pressure and the low
pressure cylinders could be
independently varied to suit
load conditions.

In the hands of a highly
trained and sensitive driver
the results were virtuosic but
the potential for catastrophe
was very considerable; indeed,
the training and competency
of the driver was always to be
a central issue in the success
of compound operation. On
the Nord Railway at least,
the rigorous approach to the
theoretical and craft education
of its footplate staff was
perhaps the most important
single factor in the twentieth
century European ascendancy
of its main line running
practice.

The locomotive was put into
regular traffic service on the
Paris-Longueau-Lille run and
whilst detailed performance
figures do not seem to have
been made public it is known
to have worked with a 20% coal
saving over the Outrances on
the same trains. Although it is
nowhere explicitly stated, the
crankshaft problems can be
assumed to have disappeared.
The radial axleboxes of the
leading carrying wheels were
also doubtless less punishing
for the track but in 1892 Nord
701 was fitted with Alfred de
Glehn’s new Alsace sliding
pivot block bogie (photos 46
and 47). As has already been
pointed out, the fixed pivot
bogie applied to the 1875-79

series 2861-2911 had not been
successful but this form of
bogie was already atavistic.

In 1865 William Adams, then
engineer to the North London
Railway, had introduced
bogies with lateral traverse
by inserting the bogie pivot
into a bearing in a sliding
block. The block was free to
move laterally in machined
slide ways within the bogie
frame. The upper part of the
pivot carried a horizontal,
circular flange which made
rubbing contact with the upper
surface of the slide block.

The flange carried the front
end weight of the locomotive
and was sufficiently large

in diameter to provide some
resistance to swaying. Rubber
blocks in compression

acting against the pin

further stabilised the lateral
movement. These rubber
blocks were later replaced

by counterposed laminated
springs on either side of the
pivot to give a centralising
action. Adam'’s bogie side
frames were external to the
wheels and single, fore and
aft leaf springs on either side
provided suspension for the
axle boxes. The internal frame
supplanted the external one
and the Adams bogie rapidly
become standard in Britain
(ref 12) but it was not until the
Ouest built a pair of 4-4-Os in
their Batignolles workshops
in 1888 that it made its first
appearance in France.

The sliding pivot concept
was taken up by de Glehn
who carried out considerable
improvements. In the de Glehn
version the circular centre pivot
bearing flange was replaced
by two hemi-spherical domes
attached to the outer edges of
the locomotive chassis. These
sat in cups which were free
to slide on curved surfaces

Bogie Alsacien. Coupe par le pivot. (Source: Sauvage et Chapelon 10e ed., fig. 401.)
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Nord no. 2.831 one of the first to be rebuilt with Alsace Bogie. Nord nro. 2.833 Fille de I'Air rebuilt with Alsace Bogie in 1890.
(Source: collection Roelof Brettschneider.) (Source: collection Roelof Brettschneider.)

setinto the top surface ofthe

bogie frame, the slide surfaces

being diametral to the pivot. REFERENCES

This greatly enlarged radius 1.The Compound Locomotive, J. T. van Riemsdijk. Transactions of the Newcomen Society vols. 93, 94

for the stabilising forces to and 95 1970/71, 1971/72 and 1972/73. Compound Locomotives. J. T. van Riemsdijk. Pub. Atlantic

work through brought a higher Transport Publishers 1994.

moment of stability. To obtain

maximum clearance under 2. The Compound Locomotive, J. T. van Riemsdijk. p. 21.

the cylinders the side frames

of the bogie were external to 3.L. M. Vilain Le Material Moteur et Roulant des Chemins de Fer de...... ['Oeust. p. 93, is,

the wheels and the axle box unusually, misinformed about this machine. It was built by Sharp Stewart & Co., of Manchester, their

journals were on the outer No. 3203 of 1883, order E. 855.

ends of the axles, each axlebox

having its own over-mounted 4. The central role that reducing crankshaft stresses played in the introduction of compounding has been

laminated spring. Side control insufficiently emphasized by recent commentators. It was invariably mentioned by nineteenth-century

force was applied by opposed writers, for instance Maurice Demoulin’s Traite Practique de la Locomotive, Tome Premier, 1898, pp. 66

helical springs acting on the and 69. Writing three years later Edouard Sauvage in Record of Railway and Tramway Progress in France,

pivot bearing with external The Engineering Times, Vol 5, No. 5, May 1901, pp. 249, 305 and 309 again makes the point explicitly. In

adjustment of the compression contrast the majority of later twentieth century commentators either fail to refer to the matter entirely or

loading (photo 47). reduce it to peripheral importance. The exception was Denis Allenden who, in his article The Compound
Several of the key features of Locomotive in France, Model Engineer, 5" October 1973, p. 967, refers to specifically to the role that

this bogie, the use of outside crankshaft failures played in the design of Nord 701. More recently, lan Jowett touches upon the issue in

frames and the hemisphere his article Fitting It In, published in the SNCF. Society’s Journal, Number 157, March 2015, p. 35.

and cup side bearer, had been

used in the fixed pivot bogie 5. Engineering, June 3 1898, p. 705.

of the Delebecque/Banderali

bogie Outrance class in 1873. 6. The Compound Locomotive, J. T. van Riemsdijk.. p. 51.

In combination with the sliding

pivot block development the 7. Express Steam Locomotive Development in Great Britain and France. Col. H. C. B. Rogers OBE.

Alsace bogie seems to have Pub., Oxford Publishing Co./Haynes Publishing Group, 1990. p. 15.

been first used on a locomotive

built in the Nord’s own La 8. In this he only slightly anticipated Henry of the PLM.

Chappelle workshops, Nord No.

2101. This machine entered 9. The latter was not completely new in France but only a handful of mixed traffic and shunting

service in April 1889 and was locomotives had previously employed it. The Nord had fifteen 2-4-0s built in 1874-75 and twenty three

followed by a rather singular 0-6-0s built in 1875-76 which used Walschaerts’valve gear but all of these locomotives had been

conversion of an 0-4-2 to a 4-2- inherited from the Lille-Valenciennes and had been constructed by the Belgian firm Tubize. The Ouest

2 using the bogie which took had been running five 0-6-0s with the valve gear since 1881.

place in the same year. The

first batch of the Outrances, 10. The boiler pressure has been variously stated. | have used van Riemsdijk’s figure of 11bar or hpz.

2821-2833 (photos 48 and 49),

were converted to the Alsace 11. It is worth noting that the number 701 was never part of the conventional Nord numbering series

bogie between 1890-92, with which was usually a first digit describing the number of driving axles followed by the fleet number, hence

2201-2212 following between 2.831. Even the very curious single wheeler, cum 0-4-2 Nord No. 2.301 was twisted into conformity. There

1891 and 1892. By 1900 the remains the question of when 701 became Nord stock.

Outrances were all 4-4-0s with

Alsace Bogies. 12. The British Steam Locomotive 1825-1925. E. L. Ahrons, The Locomotive Publishing Company Ltd,

®To be continued. 1927 p. 157 and 212.
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Making Chuck Jaws

Jacques
Maurel
describes a
simple way
of making
chuck jaws (both hard
and soft) and how to hold
them for machining in
the lathe.

Machining a jaw blank to exact width.

ethods have already
been described for
making chuck jaws

(refs 1 and 2) but the aim of
this article is to describe an
easier and quicker method
which, although not so precise,
yields quite acceptable results,
using stiffer cutters and no

jig. As an example, we will
machine a set of soft jaws for
an 80mm diameter three jaw
chuck (fig 1).

ey

K 1]

Detail A

A set of soft jaws for an 80mm three jaw chuck

We will use a medium grade
steel (0.4% carbon) as ‘soft
jaws’ must nevertheless not
be too soft for effective work
holding.

Machining the

guiding surfaces

These surfaces are the sides
of the jaws and the grooves
machined into them (photos

1 and 2).The three jaws are
machined at the same setting
in a plain vice from a blank of
dimensions 100 x 30 x 12mm.
The blank is T2mm wide and
needs to be reduced precisely
to a width of 1T1mm, which |
did using a 35mm diameter
end mill.

The side grooves are
machined using a 4mm wide
Woodruff cutter. This cutter is
stiff, compared to a small end
mill, allowing the grooves to
be machined accurately and

i i-l b

Using a Woodruff cutter to machine the guide groove.

quickly. The blank is then sawn
into three parts and trimmed to
length for machining the rack.
The reference numbers (1, 2
and 3) should be punched onto
each jaw before doing this.

Machining the rear rack
The teeth in the rack must have
a curved surface (a cylindrical
arc) to match the chuck spiral.
The outside tooth radius must
be smaller than the smallest
spiral radius — | chose 16.4mm,
which is just less than the
internal scroll radius (it was
quite simple to derive the
formula for the spiral radius

of curvature) - and the tooth
offset to accommodate the
spiral pitch. Figure 2 shows

the spiral with the three jaws
superimposed and detail B
shows the fit between the spiral
and a jaw for the smallest
diameter. Choose an outside

DETAIL B
SCALE 5/

The engagement of the
chuck spiral with the teeth
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A complete set of teeth.

radius near 0.9 x (the smallest
scroll radius) - | chose 14.5mm.
A 3D CAD system is a great
help in determining the offset
but a large-scale drawing works
just as well (fig 3).

The fig 3 scale is 10/1 on
an A4 page. First, draw the
vertical line AB (B will be the
contact point between the
spiral and the rack tooth), and
then draw a circular arc at the
inside scroll radius, limited to
the jaw thickness (points C
and D). Now we need the two
spiral points C' and D', which
relate to C and D as follows:

CC'=DD'=[(BC/AB)/2n] xP

where P is the pitch of the
spiral = 4mm in this case.

Draw the line C'D’ and then
draw the line BE (BE = the
outside tooth radius, which
is 14.5mm) perpendicular to
C'D’. The tooth offset is the
distance between point E and
line the AB; this was 0.573mm
so | rounded it to 0.6mm. A
method is given in ref 1 for
measuring this offset on an
existing jaw using a square
and a felt pen.

The inside tooth radius must
be greater than the greatest
spiral radius so a plain straight
line was chosen (infinite radius)
which greatly simplifies the
machining as the rack teeth
can be roughed out (and the
inside tooth surface finished)
with a 2mm slitting saw in
one setting for all three jaws

Slip gauge width

Lathe
tailstock 7
chuck @

Setting the tooth cutter to the correct radius.

www.model-engineer.co.uk
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110

2174

o
2,174

145

5.737

T

Tooth geometry

(photos 3 and 4). Jaw No.

2 is offset by 1.3mm (use a
1.3mm drill or a slip gauge

as packing) and jaw No. 1 by
2.6mm, so take careful note

of the jaw reference number
when setting in the vice. Of
course, using a flat inside
tooth surface weakens the
teeth slightly and the contact
pressure is increased but this
has worked well for me over
many years (more than thirty
for my 165mm diameter chuck)
and pushing the jaws outwards
is not done very often.

The machining of the tooth
outside radius is then carried
out on a milling machine,
using a boring head with a
narrow cutter, in this case
with a width slightly less than
2mm as the pitch is 4mm.
This is possible as fortunately
the outside tooth diameter
(twice the radius, so 29mm
here) is greater than the rack
length. Here also the cutter,
although small, is far stiffer
than a small end mill with
a diameter less than 2mm
would be. Use your lathe for
adjusting the cutter to the
correct radius (photo 5). The
boring head is held in the
chuck, a 10mm diameter piece
of rod is held in the tailstock

Marking the centre on the boring tool
and checking the side clearance.

and a 9.5mm packing piece (a
slip gauge or 9.5mm drill) set
between the trepanning tool
edge and the rod (for 14.5mm
radius). While on the lathe,
mark a black spot with a felt
pen on the boring head slider
and then mark the actual
centre with a centre set in the
tailstock. Remove the boring
head from the lathe and
clamp it upside down in your
bench vice to verify that your
trepanning tool is in the right
position (photo 6) to achieve
sufficient side clearance. If
not, correct it and go back to
the lathe to repeat the radius
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adjustment. Photograph 7
shows how to achieve the
correct depth of cut on the
first tooth by blackening the
tooth side; the machining
should just remove the black
and then the following teeth
may be machined in turn,
shifting by the pitch (4mm
here). The same method

is used for the other jaws.
Photograph 8 shows the
finished and trimmed racks
and photo 9 shows the jaws
installed in the chuck.

Using hexagonal

tips as soft jaws

(ref 2 and photo 10)

This time the jaws will be
machined as jaw soles for the
hexagon tips to be set on (figs
4 and 5). Start with a blank of
dimensions 100 x 25 x 12mm.
The 25mm height is necessary
for holding the blank snugly
in the vice and will be reduced
to 22mm after machining the
racks but before machining
the holes. Three locations are
provided on the jaw sole for
the hex tip and a pin is used
for indexing, although this is
not absolutely necessary. It's
not required at all for the first
position as the jaws can be
closed until contact is made,
setting the tips in the right
position before tightening

A set of hard jaws installed into the chuck body.

A set of hexagonal tips mounted on the jaw soles.

the locking screws. This is
not the case for the second
and third positions and, if
there is no pin, the hex tips
have to be positioned ‘by eye

’

A jaw sole with hexagonal tip

22
Elastic pin
| diagm 3, length 5

Screw
_Chec M4-12

Hexagonal jaw tip

Jaw sole for
hexagonal tip
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before locking; furthermore,
the machining forces are
most often in the unscrewing
direction. The fourth tapped
hole (at right angles to the
others) is used for locking the
jaws while machining them on
the lathe (see later).

Photograph 11 shows a
165mm diameter chuck fitted
with hex soft jaws that have
been machined many times
for both inside and outside
settings.

These hex jaw tips are easy
to machine, apart from the
indexing holes, so it's worth
making a template that will
be used only for drilling these
holes (photo 12).

Making hard jaws

I've made a set of three hard
jaws with internal steps
(photo 13) for my 165mm
diameter chuck and three
sets of soft ones. The

same method was used for
machining these as for the
soft jaws. | used a special tool [
steel giving low deformation A set of hard jaws with internal steps.
when heat treated: 0.9%

carbon, 1.9% manganese clamping them on a 30mm
and 0.1% vanadium. It was diameter plug as the smallest FR2 Front ring for
quenched in oil after heating diameter is left unmachined. holding jaws
to 850°C and then tempered The wheel must be dressed
to 300°C. - more details of which will
The steps are milled after follow.
machining the rack teeth and ©To be continued.
they are turned to final size
after setting in the chuck. _
They are then hardened and
reset in the chuck for grinding REFERENCES
with a small grinding wheel 1. Making Chuck Jaws, Ken
(diameter 25mm) set in a Thornton, Model Engineers’
router (photo 14) to get the Workshop No. 116.
right speed (25000 rpm) for 2. Making and Using Soft
the grinding wheel, the chuck Jaws, Harold Hall, Model
speed being 250 rpm. The Engineers’ Workshop Nos. 145 = FR3
jaws are locked simply by and 146

PICK UP A COPY OF THE AUTUMN ISSUE
OF MODEL ENGINEERS' WORKSHOP, FOR SOME
MORE FASCINATING WORKSHOP STORIES...

i~“_- 4 '_‘d_lff-miuua--liii- —
Be amazed by William Slow’s models of Make your own MT tapers with Make
workshop equipment. Inchanga’s detailed guide. for mini-lathes.

| At
Mike Cox’s ball-turning accessory

» m




The Midlands

Federation
Rally 2017

he Burton-upon-Trent
Model Engineering
Society hosted the 2017

Midlands Federation Rally

at their track and facilities

on Bass Meadow (yes, that
Bass - it is a brewery town!),
an attractive river-side site on
the outskirts of Burton-upon-
Trent, itself an area steeped in
railway history.

The Burton Society was
founded in 1947 so this
rally was held in its 70th
Anniversary year; a celebration
to mark this important
milestone in the history of the
society is being planned for
later this year.

The Society might be a small
club in terms of numbers of
members but it has impressive
facilities with an 850 feet
ground level track for both 7%
and 5 inch gauge locomotives
as well as a raised track
for 3% and 5 inch gauges,
approximately 775 feet long.
These are supported by
ground level steaming bays
and turntable and raised,

Terry Dell reports on this
well-attended summer
rally which featured a
wide range of visiting
steam and diesel outline
locomotive types.

Bob Daniels at the raised track water point with his superb 5
inch Midland Single No 2603 ... with admirers.
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.

John Dutton with his highly detailed 5 inch gauge Baby Deltic D5901 on the raised

level track where it runs alongside the River Trent at the far side of Bass Meadow.

level, covered preparation
bays along with stations and
clubhouse facilities.

A fair weather day!
Everything came together

on Sunday 11 June to make
the 2017 Midland Federation
Rally a successful and most
enjoyable day. Unusually for

a Sunday in June the weather
was kind, warm and mostly
sunny. From early morning,

a steady stream of visitors
arrived with locomotive owners
outnumbered many times over
by visiting members of other
societies who came to enjoy

a day in the company of like-
minded model engineering
enthusiasts. This excellent
attendance made the effort

of organising the rally well
worthwhile.

Jim Smith passes the walkway

approaching the raised level

Visiting variety

Fortunately visiting
locomotives were divided
between gauges and track
preference so drivers were able
to spend as much time on the
railway as they wished. Only

a limited amount of control
was needed on the raised
track to ensure everyone had a
reasonable run.

First out of the ground level
steaming bay was John Ward
with his extensively modified
5 inch gauge Sweet Pea 0-4-2
Alicat. What makes John's
locomotive unique is that
the frames, cylinders, cab,
saddle tank, connecting rods,
buffer beams and the firebox
cladding are all aluminium!
Alicat ran well on both the
ground and raised tracks with
visitors trying their hand at

station with his impressive 3% inch gauge Stanier Mogul.
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driving this most unusual and
particularly well engineered
locomotive. Alicat was the
first locomotive to run in the
morning and the last to leave
the track in the late afternoon!
Following closely behind
from the ground level bay
was Mike Edmonds with his
5inch gauge Class 15 Bo-Bo
diesel outline D8234, Arlees
in BR green livery, complete
with digital sound system.
Mike is a prolific diesel
outline locomotive builder,
having previously built a
finely detailed and weathered
Class 50 as well as a Western
Hydraulic Class 52.
Bob Daniels brought his
magnificent 5 inch gauge
Midland Single 4-2-2, No. 2603
which he built in 1990 and
this performed particularly
well for most of the day on
the raised track. Bob is well
know as a very skilled model
engineer. We suspect he had

David Oshorn’s very finely detailed Vale of Rheidol coaches (and passengers) along

difficulty deciding which of
his superb collection of hand
built locomotives to bring to
the rally!

George Moore, grandson
of Rugeley Chairman, Derek
Moore drove his 5 inch Class
08 0-6-0 D8402. In a hobby
where the age profile is quite
high it was a pleasure to
see George and other young
enthusiasts attend the rally
and enjoying the day.

One of the 3% inch gauge
visiting locomotives was
Bryan Wilson’s Katherine
Anne, a 2-8-0 Canadian Pacific
locomotive, loosely based on
the Martin Evans Buffalo. This
locomotive has a reputation
as a particularly good hauler
having been known to pull five
fully loaded passenger trolleys
at its home track, performing
much more like a 5 inch narrow
gauge locomotive. Bryan has
built several excellent models
including a highly detailed 5

with the Midland Federation cups for presentation in the afternoon.

inch gauge 9F, 92220 Evening
Star and his current project
at an advanced stage is a 3
cylinder 5 inch gauge rebuilt
Merchant Navy.

Another good 3% inch
performer was Jim Smith’s
black 2-6-0 Stanier Mogul
42980, which he finished
building in 2016, to a design
often referred to as a Princess
Marina.

Another special visitor
was David Brownjohn with
his modified 5 inch gauge
Polly 6, Gillian. Although
based upon an original Polly
design, David has carried out
extensive modifications and
a lot of additional work on his
locomotive, which steamed
well all afternoon.

John Dutton powered up and
ran his highly detailed 5 inch
Bo-Bo Baby Deltic class 23
diesel electric D5901. Along
with installing both a sound
system and smoke generator,

RALLY REPORT |

(yes, it exhausts artificial
fumes!) John has put a lot

of work into detailing this
locomotive and it is finished
in a prototypical BR deep
bronze green with a late BR
crest, exactly as would have
been seen on the Kings Cross
surburban services in the
early 60s.

A regular Mid Fed Rally
attendee was John
Ollerenshaw with his modified
0-4-2 Sweet Pea, Sweet Sue
looking very nice in Caledonian
Blue. Unusually for Sweet Pea
owners, John always prefers to
run his locomotive on ground
level tracks.

Well known NW Leicester
member, Dave Waldren decided
to bring his 5 inch diesel
outline Co-Co 47091 to the
rally on this occasion. After
some frantic searches for a
replacement fuse, the Class 47
eventually ran flawlessly for
most of the afternoon.

With a young enthusiast looking on, David Brownjohn prepares
his modified Polly 6 ready for the off.

L
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With a much lighter passenger load than he is accustomed to at his home track, Bryan Wilson  There is time for conversation as Maurice Bennett waits for the
approaches Bladon Halt on the raised level track with his powerful 3% inch gauge Buffalo.

www.model-engineer.co.uk

all clear to depart Bladon Halt with his Class 15.
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John Ollerenshaw steams his lovely example of a 5 inch Sweet Pea out of the
low level station and across the steaming bay trailing pointwork.

Drivers wait to enter the station during a busy spell on the
raised track during the afternoon of the rally.

Although arriving later in
the day, there was still time
for Maurice Bennett to drive
his 5inch D Class 15 Bo-Bo
diesel outline. Maurice began
constructing this locomotive
from a kit in 2016 and it is still
‘work in progress’. Although
mechanically, the model runs
well, Maurice still has detailing
work to do before he can call
it finished. (Are any of our
models ever finished?) Maurice
has visited several previous
Mid Feds with his 5 inch Meter
Maid and 7% inch Sweet
William.

Visitors were well looked
after with food and drinks
during the day by the very
capable Burton catering team
of Chris, Wendy and Roy.

Competition results

During the afternoon, judging
of the competition for the

456

Midland Federation Trophies
took place. The Campbell
Cup for the best finished
locomotive was awarded by
John Godfrey, Vice President
of the Midland Federation
and Keith Bloor, Chairman of
the Burton-upon-Trent Model
Engineering Society, to Bob
Daniels of Rugeley MES for his
Midland Single.

The Addenbrooke Cup was
presented to David Osborn of
Sutton Coldfield MES for his
Vale of Rheidol coaches.

Highly recommended
certificates were awarded to
John Ward of Rugeley MES
for Alicat, David Brownjohn
of Birmingham MES for his
modified Polly 6, John Dutton
of Rugeley MES for the Baby
Deltic and Jim Smith also of
Rugeley MES for his Mogul.

Next year's Midland
Federation Rally has been

Now on the raised track, John Ward passes alongside the River Trent
with his unique aluminium 5 inch gauge Sweet Pea, Alicat.

Keith Bloor, Chairman of Burton-upon-Trent Model Engineering Society,
presents the Campbell Trophy for best locomotive to Bob Daniels of the
Rugeley Power Station Society of Model Engineers.

provisionally booked to take
place at the Northampton
Model Engineering Society.

Details will be published on
their website and the Midland
Federation website (ref 1). ME

A collection of photographs taken by Burton members at the
2017 Rally can be found as a link from the NEWS page of their
society’s website: www.burton-upon-trentmes.org.uk

REFERENCE

Northampton Model Engineering Society:
www.nsme.co.uk/index.html

Midland Federation website:
www.midfedmodeng.altervista.org/index.html
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www.model-engineer.co.uk/classifieds/

MODEL mmere

Machines and Tools Offered

M C. 1937 Myford A11(A2) Capstan lathe
with parting off lever cross-slide. Not an
accessory bolted to bed, capstan runs full
length of bed. No chuck, no collets. Buyer
collects. £300 ovno. Photos available.

T. 01483 481563. Woking.

M SIEG SX2P Hi Torque Mill, brushless
motor, R8 spindle taper. Upgrades include
gas strut counterbalance, brass gib strips,
thrust bearings fitted to X & Y axes. £500.
T.01536482916. Northampton.

M Alexander tool and cutter grinder model
2CGC, on maker’s cabinet, 11 collets,
wheel dresser, 2 wheels, buyer collects.
£450. M&W toolmaker’s cabinet, like

new £40. M&W 2-3” micrometer as new,
£15. Steel trammels by Benson 12" with
12" extension, new £20. Machinerys
Handbook, twenty-fifth edition, £30. All
plus postage and packing.

T. 01235 847516. Abingdon.

M Contents of model engineer’s workshop;
pillar drill, linisher, horizontal miller,
flypress, mechanical hacksaw, mild steel,
brass, lathe tools, milling cutters, clamps
plus many more. Too much to list, offers
in the region of £250.

T. 01422 845668. Bury, Lancs.

B Myford ML7 Mk.2 with three and four-jaw
chucks, face plate, bench mounted. £575
ono. Adept number 2 Hand Shaper, nice
original condition, £175 ono.

T. 01246 556330 Chesterfield.

B Myford ML7R. 3/4 jaw chucks, tailstock
chuck and die holder, steady, faceplate,
catch plate, 4-way toolpost, cross-slide
DRO, live centre plus other bits. £600 ono.
T. 01430 879479. Market Weighton.

W Workshop clearance, some Myford
accessories including vertical slide,
dividing head, Golmatic rotary table,
tailstock dividing head, Metrodial Imperial
lathe. Ring for details.

T. 0151 6083280. Birkenhead.

Models

M 5 inch garden railway, 160 yards, single
track, mostly straight, passing loop. All
in aluminium rail. Includes steel bridge,
tokens, speed signs, 3 points, buffer
stops. Regular use until lifted for house

www.model-engineer.co.uk

y

move in June/August. Offers.

T. 01494 758473 or email
annandpeterbristow@gmail.com if phone
disconnected by move. Berkhampstead.

B Two 7 1/4” carriage bogies, vacuum/
air braked, substantially made, heavy
steel, unused. Buyer to collect because of
weight. £350 the pair.

T. 01707 326518. Welwyn.

M 2" Fowler Road Loco. Boiler certificate,
driving trolley etc. £10,500 ono. T. 01797
864687. St. Albans.

Parts and Materials

B New copper sheet 3/16"/0.182", 535 x
600mm, £70 plus postage and packing.
T. 01235 847516. Abingdon.

Wanted

B Wanted, Hardinge lathe and/or big
metal turning lathe with big hole through
the head stock.

T. 01642 321537. Middlesborough.

-"nu.uun ummnurmuu,—_-:mmnummmmuuuuu
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PART 2

Using Coventry Dieheads

David Earnshaw explains
his interest in these
industrial attachments.

Continued from p.319
(M.E. 4567, 18 August 2017)

In this article | have shared
my personal experience of
using these fascinating tools
in my own workshop and |
offer a design for an adapter.

Three variations of Coventry Dieheads.
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Main Body

| decided to design and make
the adaptor show in fig 1 and
photo 10. The best place to
start is probably with the main
body. For this a piece of mild
steel, 1% inch diameter and 6
inches long is required. A fixed
steady may be required to
enable the bar to be faced off
at each end and, at the same
time, some thought needs to
be given to how the % inch
diameter through hole will

be produced. As the original
shank of the diehead was %
inch diameter it was obvious
that this would be the preferred
dimension right through.

A normal % inch diameter
machine reamer is not long
enough to go right through so
the hole has to be bored and
reamed from each end but the
holes must be exactly in line
to make the finished adaptor
accurate. To do this the
workpiece is held in a four jaw
chuck and accurately centred
using a dial gauge (a short
piece of the same material
may first be set up in the four
jaw to run true so that the
‘fingers’ of a fixed steady can
be set to touch the bar); the
steady is then slid along the
lathe bed to a position near to
where the end of the workpiece
will be and the setting piece
removed from the chuck and
replaced with the material to
be used. Using the dial gauge
again, the workpiece is then
set to run perfectly true. It is
important to get the material
true at the chuck end and also
at the outer end. Remembering
to lubricate the steady fingers,

S
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Showing the use of a fixed steady for boring and reaming operations.

the work can then be faced off
and chamfered on the outer
edge, centre drilled and drilled
out to about %s inch diameter
for a depth a little deeper than
the length of the die head
shank - in my case this was
about 2 inches. (Photograph
11 shows the process on a
similar component.) The hole
is then bored out to about
0.615 inch diameter to true it
up and just enough material
is left for the reamer to finish
it to true size. The corner of
this hole should then be lightly
chamfered.

Once these operations
have been completed the top
portion of the steady can be
opened, without moving it
from the bed, and the material
released from the chuck. The
material is then turned end-
for-end and remounted in the
chuck, using the dial gauge
again to ensure absolute
concentricity at the chuck
end. Once this is achieved
the top of the steady can be
closed and machining can
commence on the new end,
which is virtually a repeat of
the previous operations except
that the hole from this end
is deeper and must be taken
right through to meet the first
hole. Boring to this depth
will require as stout a boring
tool as possible but should
be possible with a reduced
speed and careful feed using
plenty of cutting fluid, finishing
with the reamer as before.
Of course, if anyone has a %
inch long series reamer, the
hole could be completed right
through from one end.

=

Adaptor unit.

If a milling machine is
available the slit and the
hole for the clamping screw
can be done quite easily but
if a milling machine is not
available it is just possible
to complete these two
operations on the vertical
slide on the lathe. Photograph
12 is a posed photo showing
the set-up. The body of the
adaptor is clamped to the
face of the vertical slide using
the bottom Tee slot to give
location and some alignment
to the body. The vertical slide
was fitted so that sliding table
of the slide overhung the edge
of the cross-slide to allow
the table to be lowered as
much as possible. A slitting
saw 4 inches diameter by Vs
inch thick was set on a 1 inch
diameter arbor having a No. 2
Morse taper shank. The shank
was secured into the lathe
spindle nose using a drawbolt
through from the back of
the spindle. The outer end of
the arbor was supported on
a revolving centre fitted in
the tailstock. The leadscrew
nuts were then engaged so

Use of a vertical slide for siitting the main body.

WORKSHOP TOPICS |

that the whole saddle and
vertical slide could be moved
under precise control of the
leadscrew handwheel. This
was then used to set the
slitting saw central to the
diameter of the workpiece.
To achieve this the work was
brought up to just touch the
side of the slitting saw. To
centralise the saw over the
work then meant that the work
was moved a distance equal
to half the body diameter plus
half the cutter thickness.
Cutting the slit requires care.
With the work below the cutter,
the vertical slide is carefully
raised into the revolving
cutter thus giving the correct
direction of rotation for milling
and avoids ‘climb milling’. The
whole slot was not attempted
at one cut - many small cuts
taken using the cross-slide to
increase the depth until a slit
about 1% inch long on the top
of the workpiece was achieved.
Cutting lubricant was used
throughout and care was taken
to make sure that the cutter
did not touch the opposite side
of the bore at each pass.
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Producing a pocket with a slot drill to start the hole for the clamp screw.

With the slit completed, and
without disturbing the set-up
on the vertical slide, the hole
for the 2BA clamping screw
was drilled and tapped. The
arbor was removed from the
lathe spindle and replaced with
a drill chuck. A short piece of %
inch diameter silver steel was
clamped in the drill chuck to
act as an edge finder. Lowering
the vertical slide so that the
top of the workpiece was
below the edge finder, the slide
was then carefully brought
back up until the underside of
the silver steel just touched
the top of the workpiece and
the reading noted on the
vertical slide micrometer
dial. The workpiece was then
moved sideways using the
leadscrew handwheel and
the workpiece then raised a
further %s inch ("4 inch for half
the diameter of the edge finder
and %s inch to bring it up to the
position for the centre of the
clamp screw hole). A similar
method was used to achieve
the %6 inch dimension from the
end of the workpiece.

i
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Boring the 30 degree chamfer on the edge of the hole.

After locking the cross-slide,
a %s inch diameter slot drill
was used carefully to cut a
pocket with a flat bottom to
give a good start for a centre
drill (photo 13 - posed). The
centre drill was followed with
a 2BA tapping size drill right
through to the other side of the
material and then a clearance
size drill used to drill out the
first side of the workpiece,
through only as far as the slit
(photo 14 - posed). A 2BA
tap was then fitted in the drill
chuck and the thread started,
by hand. Finally, the slot drill
was replaced in the chuck and
the pocket/ counterbore for
the cap head screw deepened
until there was % inch of metal
left between the end of the slot
drill and the slit.

The large %s inch slot in the
side of the body can then be
tackled using the same set-up.
The clamps holding the body
to the vertical slide will need
to be repositioned by slightly
angling them to allow enough
room for the cutter to cut the
length of slot specified. (Note,

Drilling the clamp screw hole.

in photos 12,13 and 14, the
slot has already been cut, and
so has the large chamfer at
the rear end. This is because
the photos were taken, as
indicated, some time after the
unit was made.) It is important
to get this slot exactly central
on the body and also to achieve
the best possible finish on the
sides of the slot. This was done
by taking the ‘meat’ out of the
slot with a % inch slot drill and
then finishing it with the %s inch
slot drill.

This completes the work
on the body except for the
large chamfer at the rear end.
This chamfer is really only
cosmetic and | suspect that
it was put there to hide an
unsightly score mark caused
by the fingers of the fixed
steady, but it does make it
a little more comfortable to
hold when in use. To cut the
chamfer, the body was simply
held in the three jaw chuck and
the opposite end supported
on a revolving centre in the
tailstock, topslide set at 30
degrees and the chamfer
machined in light cuts.

Shank

Free machining mild steel is

a good choice of material for
this part but there are those
who may consider that the
steel body and the steel shank
are not a good combination

in terms of bearing surfaces
but for the amount of sliding
likely to take place there will
be very little wear, especially if
the unit is kept well lubricated.
Concentricity is important
with this component so it is
best turned between centres.
The maximum diameter is

for the large end of the No. 2
Morse taper which should be
about 0.710 inch diameter so
a piece of % inch or 20mm
diameter steel should be faced
off to the length shown. Each
end requires a centre hole,
the one at the end where the
Morse taper will be formed

is simply a normal centre
drilled hole. The other end of
the material is firstly centre
drilled in the normal way but
is then drilled 244 inch or
8.2mm diameter for a depth
of 46 inch. This is to allow a
little extra space for longer
threaded components to pass
some way into the shank
after it has passed through
the dies. Before finishing with
this end of the material, a
centre cone should be cut on
the edge of the hole to allow
a good fit on the centre. This
can be accomplished either
by a) using a large centre drill
(BS5 — s inch body size) or
b) by setting the top slide to
30 degrees and boring a small
chamfer at the edge of the
hole; this chamfer needs to
be no more than s inch long.
The enlarged section on the
drawing (fig 1) and photo 15
which shows the same set-
up on a similar component
illustrates this.

To turn the shank, a catch
plate is fitted to the spindle
nose - instead of the lathe
chuck - and a centre placed in
the headstock spindle bore. To
digress slightly, it is essential
to clean the Morse taper bore
in the spindle before fitting the
centre as particles of swarf
or other dirt will cause the
centre to fit incorrectly and
the centre point will wobble
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slightly. This in turn, will cause
the end of the workpiece to

be carried in a slightly ‘orbital’
motion. A hard centre, a half
centre or a revolving centre
(whichever is preferred) is
then fitted into the tailstock
taking, the same precautions
as for the headstock centre.

A carrier is fitted on the end

of the workpiece which will
later be the Morse taper, a
couple of drops of oil put in
the larger centre hole at the
opposite end and the work
mounted between centres. The
material is then reduced to %
inch diameter for 3% inches
long. A good finish is required
and the size should be an easy,
but close, sliding fit in the
reamed hole in the body. The
topslide of the machine then
needs setting to the correct
angle for the Morse taper. My
preference for this setting is
by using an existing Morse
taper shank, set between
centres on the lathe, and a
dial gauge then clamped on to
the topslide/ toolpost and the
slide adjusted until a reading
of zero has been achieved
when the topslide is traversed
over the Morse taper. The
probe of the dial gauge must
be set at centre for this to be
accurate. This method has
been described several times

recently in this magazine. A
carrier is then fitted to the
recently turned end, using
a scrap of soft metal under
the clamp screw to prevent
damage to the surface, and
the workpiece placed back
on the lathe centres. The un-
turned material is then first
turned parallel to a diameter of
0.710 inch, just a shade over
the maximum diameter of the
No. 2 Morse Taper. The taper
can then be turned using the
topslide, taking light cuts to
arrive at the correct size and
achieve a good finish (photo
16). Note that an extended
toolholder is being used on the
toolpost. This is very useful as
it allows the topslide casting
to be further away from the
tailstock and the topslide ball
handle has more room to move
whilst turning the taper.

The two tapped holes are
then required to finish off
this component. At the initial
design stage | was only going
to have one of these holes but
quickly realised that, when in
use, the adaptor would always
be working at its longest limit
and that would create a lot
of overhang. This cannot be
avoided when cutting threads
to the maximum length of 2
inches, but as | expected that
most threads would probably

=

be less than 1 inch in length,
the second hole was put in as
an option to keep the adaptor
slightly more compact when in
use. In fact, all the work done
so far has been with the stop
pin in the hole nearest to the
Morse taper. The holes need
to be on the centreline of the
shank and perpendicular to it
so the best way to do these
would be by setting the shank
horizontally in the vice of a
vertical milling machine, if
available. If not, a similar set-
up in the vertical slide can be
used, similar to that used for
cutting the large slot in the
main body as described above.
A drill chuck or collet chuck

is then fitted in the machine
spindle and centred over the

Turning the Morse taper between centres.

WORKSHOP TOPICS

workpiece in the vice. The holes
should be started with a centre

drill, followed by the tapping
size drill for the thread, taking
care not to drill more than half
way through the shank. Before
removing the shank from the
vice, a second tap should be
started in the hole so that it
cuts a true, vertical thread. The
second tap will be required in
this situation as the shallow
depth of the holes will probably
be too shallow for a taper tap
to take any bite. This is then
followed by a plug tap to finish
the threads to the bottom of the
hole. Using a fine file, the burrs
raised by the tapping action
should then be lightly filed flush
with the surface of the shank.
®To be continued.

Book Review
INJECTORS: THEORY, CONSTRUCTION AND WORKING 5y w.w.F. pullen

INJECTORS :

THEORY, CONSTRUCTION & WORKING.

W. W, F. PULLEMN

www.model-engineer.co.uk

his is a reprint of an
original publication
dating from 1893 by The

Technical Publishing Company
Ltd.; the text and illustrations
are reproductions of the original
pages and have not been
typeset/drawn anew.

The workings of the steam
injector and its sister, the ejector
represent, to many, something
of a mystery. This little book,
despite its age, is probably the
definitive work on the subject
to date, particularly on British
made apparatus. There is little
or no reference to American
types due to the impossibility
of obtaining drawings or (at the

time) researching contemporary
patents.

The book covers the subject
thoroughly, beginning with an
explanation of the working
of injectors followed by the
mathematical investigation
of the velocity of efflux of the
steam jet. Over 100 original
diagrams are included, as are,
interestingly, a few hand-written
notes by previous owners of the
book from which this copy has
been taken. This book clarifies
the workings of the injector
and will help those who wish to
make their own injectors or who
have responsibility for repairing
or maintaining them.

ISBN 978-0-9519367-5-7

200 pages, perfect bound
(4% x 7V4 inches).

Published by Camden
Miniature Steam Services,
Barrow Farm, Rode, Nr.
Frome, Somerset BA11 6PS.
(First reprint: 1997. Second
reprint 2017.)

£12.50 + £1.95 postage
to UK.

www.camdenmin.co.uk
Tel: 01373 830151
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Geoff
Theasby
reports
on the
latest
news from the Clubs.
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rones! Now then,
drones are becoming
intrusive and

sometimes a danger, around
. airports, for instance.
\ They fly silently with
good cameras or other
facilities. So, if you have
a favourite spot for, say,
nude sunbathing in the
woods, or practicing the
Dark Arts, or you have
contracted exclusively
with Telephone Exchanges of
Yesteryear Magazine to cover
your daughter's wedding and
then arival's drone appears,
perhaps from K6 Collectors of
Abergavenny, it would quite
spoil your day. You would
be irked, vexed, nay miffed.
Bemused, mithered and
bewildered, no less. However,
if you take direct action,
crossbow or shotgun, perhaps,
to defend your privacy or
lifelong bliss/daughter’s
peace of mind/relationship
with Beelzebub, you are out
of order. Even hacking into
its electronics/guidance is
illegal. Mad and stupid drone
fliers also have rights, you
see. That said, maybe there
is a case for arming airliners
with laser guided weapons.
Big red button on the flight
panel, ‘Droneseeker! Or use
the Spanish company, Cast a
Net SpA which fires a strong,
lightweight net over the drone
to discombobulate it.

Last year | bought a Gauge
1 diesel-outline 0-4-0
locomotive but had to provide
my own wheelsets, motor
and gearbox. Not wishing to
foul up some perfectly good
castings, | made temporary
wheels from plastic. Good job
I did, since inexperienced as |
am in making wheels (or sliced
bread (see Great Inventions...
) I made several before | got
them even to keep to the
rails, not to mention all four in
contact simultaneously. The
G1 track standards require
6mm thick wheels, so, rather
than try to cut off slices from
arod, then face both sides
and turn the tread/flange
somehow, | bought a hole saw
and a 6mm sheet of Acetal.
The pilot for the hole saw is
such that a 6mm bolt and nut

- it \;r oy
Peter Targett's axle weighing

can be used as a mandrel. A
tapped, radial hole from the
tread to the centre then allows
use of a grub screw to hold it
to the axle and the tread and
flange can then be turned to
the correct form and diameter.
Making a profile gauge from a
bit of Plastikard helps and part
of the same piece can serve as
a check for the wheels’ correct
back to back dimensions. |
designed my own gearbox,
without success, so | am trying
a Tamiya version. Watch this
space!

In this issue: a ‘Railweigh’
station, a ‘Polly Dolly’, driving
a Black Five at night during a
solar eclipse in fog..., publicity,
equal pay, a Morgan, tugs,
locomotives from Holland,
SPADs, Bulleid rebuilds,
rotating pistons and unfinished
projects.

Pete Targett of Hutt Valley &
Maidstone Model Engineers’
Societies writes with pictures
of his locomotive weighing
machine, as mentioned in M.E.
4564 (photo 1). His electronic
readout is very clear and
understandable. We went on
to discuss electronics and
article writing, which may yet
bear fruit.

W. www.hvmes.com

B&DSME Newsletter, from
Bournemouth & District
Society of Model Engineers
says the lathe training
courses are proving very
popular. Further courses may
be offered, silver soldering
perhaps. The Polly Owners
Group held their Spring Rally
at the Littledown Railway (see
M.E. 4565). ‘When is a Polly not
a Polly?’ ‘When it's Dolgoch!
Look, it's written on the side...

gauge, Hutt Valley & Maidstone Model Engineers’
Society. (Photo courtesy of Peter Targett.)

T

(sorry). Events at Hereford and
Southampton were to take
place as | write this.
W. www.littledown
railway.co.uk
Bradford Model Engineering
Society’s Monthly Bulletin
had only one entry for the
rubber-powered locomotives
but the simultaneous event
using, not rubber batteries
but chemical ones, produced
some varied models (see
Introduction). The twist is that
John Copping's solitary rubber
entry had three runs, each
better than before, winding on
more turns each time so he
was declared the winner. The
electric-powered competition
produced John Shelton'’s
ducted fan machine, recently
exhibited at the Doncaster
Show. Derek Round’s
propellor-driven locomotive
was phenomenally fast and
consistent over the three
attempts but the idea was to
get all the way round, not test
the Armco at every corner.
The highlight of the following
week was the Committee
Meeting (cough) and the
Open Day, after which was
the Friends of Northcliff Big
Lunch which wasn’t too busy
but ‘wiped its face’. The cost
of hiring in lavatory facilities
has led to suggestions that
the clubhouse facilities be
used for small events, if not
big ones. David Jackson's
Road Vehicle News observes
that modern children have no
idea why a driver puts coal
in a locomotive or Traction
Engine. Fire and boiling water,
coal merchants and pungent
smoke just aren't part of their
lives any more. A report from
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Doncaster Show features the
Hunslet DH60C mentioned
by many but the name of its
builder is at variance with the
show catalogue. Oh Calamity!
W. www.bradfordmes.co.uk

Waushakum Live Steamers’
Journal features Jim Davidson’s
GE Dash 9 mentioned in M.E.
4568 (photo 2). | am impressed
with the livery of this Norfolk &
Southern locomotive.
W. www.waushakum

livesteamers.org

Stockholes Farm Miniature
Railway, June Newssheet
reports that although there
are 20 or so willing helpers
(and ‘Thank You', says Ivan),
there were previously 30+ and
now there are three circuits
not two. In May, the railway
hosted a private visit by a
photography group, which was
well spent and well received.
Best attended meeting of
the year? Bacon butty night!
(Getting the priorities right, |
see — Geoff) The newsletter
ends with what is claimed to
be a very rare photograph, lvan
driving a Black Five. So rare, in
fact, that it did not appear in
my e-mailed copy.
W. www.sfmr.co.uk

Norwich & District Society
of Model Engineers’ e-Bulletin,
June, says the Maxitrak Day
was a great success and
also spotted, on the Burnley
& Pendle Miniature Railway
Society website, a two-car,
articulated multiple unit
inspired by the Swiss Furka
Oberalp. The Burnley & Pendle,

www.model-engineer.co.uk

Gerry's sternwheeler from loWME's Vectimod. (Photo courtesy of Martin Everitt.)

which is located in Thompson
Park, is hosting the 7%
inch Gauge Society AGM in
September http://www.bpmrs.
org.uk/ (Pendle witches...? Oh
dear) A local 7% inch gauge
private railway is holding an
Invitation Day.
W. www.ndsme.org

A special ‘Canada 150’
issue of The Whistle from
British Columbia Society of
Model Engineers has been
put together by Editor, Paul
Ohannesian and several others,
to celebrate the founding of
the Canadian Federation in
1867. A series of items aims
to set out how steam power
has been so important in the
development of the country.
The thoughtful Timeline layout
differentiates between the
club history, the country’s
history and steam technology/
railways as each contributed
to the whole. Bill Mellors writes
on steam engines, not just
locomotives, that were made
in Canada, mostly Ontario.
An extensive collection of
postage stamp photographs,
courtesy of Canada Post, is
most informative. An 1898
issue, now controversial,
suggests that we Europeans
expanded into unoccupied
land. Of course, it wasn't and
the indigenous people were
poorly treated. However, we
can't go back and change it.
The history of the BCSME
is not neglected. Today it is
one of the world’s best model
tracks, so long that visiting

(Photo courtesy of Editor, J B Mentzer.)

drivers may get lost in it! A
comprehensive bibliography
completes the issue.
W. www.bcsme.org

Vectimod, Summer, from Isle
of Wight Model Engineering
Society states that the Society
is not so well known as it might
be. Editor, Tim Ostley suggests
a word of encouragement to
the Publicity Officer would
not come amiss. Oh! Hang on,
who is the PO? Some bloke
called Tim, isn'tit...? The 2017
Rally went very well, broke
even too! Thanks to all who
assisted, not forgetting the
catering team, who often go
unremarked. In view of the
current furore over equal pay at
the BBC, IWMES, along with, |
think all their fellow societies,
already operate an equal pay
policy... Nothing! A Morgan
V-Twin three-wheel car was

=—=

Norfolk & Southern Dash-9 from Waushékum Live Steamers.

CLUB NEWS |

present, owned for 50 years by
the same man. Martin Everitt
noted the two brake pedals.
The rear one stops the carin a
straight line. The front ones?
Well, er ... The steering is half
aturn, lock to lock like a Kart, |
think, but it's a long time since
| drove one. Amongst the boats
was this gorgeous, electrically-
powered stern-wheeler
riverboat, Delta Queen, owned
by Gerry. She has a Calliope
(an MP3 recording of the
original). Check out YouTube
and the DQ website for how
they sound. The original Delta
Queen dates from 1927 and is
285 feet long, above the hull
and deck is made mostly of
wood and she weighs 1,650
tons. Built by Denny’s on

the Clyde, it was shipped to
the USA in pieces and has a
2,000 IHP cross-compound
engine (photo 3). The club

site electrical installation has
been checked and pending
problems remedied/improved
where required. The ‘Ally Pally’
show was of great interest

to John Palmer as he found

a model tug, Irishman, with a
comprehensive radio system,
independent control of the
three engines, lighting and
sound. John is building a
sister (?) tug, Yorkshireman
and picked up some useful
tips in the six hours he was
able to stay. Bill Wills draws
our attention to Goat Canyon
trestle bridge; check this one
on Google Earth, whilst Gil
Hughes assists we editors with
some common ASCII keystroke
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codes for typing unusual
symbols or text shortcuts on
the computer. | have pinned
mine on the wall, at Gil's
suggestion.
W. www.iwmes.org.uk

Halesworth & District Model
Engineering Society, Summer
Newsletter has Kevin Rackham
explaining the requirements
for a boiler test. David Harbour
admits to his GER T26 running
off the steaming bay track
end whilst being unloaded
from his car, rather like that
famous photo of a locomotive
falling into the street from
Paris Montparnasse station in
1895. The October Lowestoft
Exhibition, LOWMEX is in
preparation, intended to be
bigger and better than before.
W. www.lowmex.co.uk

Malcolm High sent me
details of the G1 Model
Railway Association Yorkshire
Group’s involvement with
the STEM event (Science,
Technology, Engineering &
Maths) at the NRM in York.
The challenge was to build
a clockwork-powered Lego
train and to find ways of
improving its performance
over several timed runs, by
selecting appropriate gear
ratios, considering friction etc.
and the effect of build quality.
It was an excellent event
and there is to be another in
October half term..
W. www.g1mra.com

Ryedale Society of Model
Engineers’ Monthly Newssheet,
June, says that Doug Hewson
was welcomed to the June
Driver Training event. | am glad
to hear that he is recovering
well. Then, model engineers
from the Netherlands visited,
bringing with them four very

a1t
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Terence and Ann Aston from MESNI with Debs at the Garrison Hotel, Sheffield.

e

Where was this fine piece of railway scenery spotted?

well-made Dutch exotica
(Exotical...) a 14XX, Austerity
2-8-0, a 1903 Beyer-Peacock
4-6-0 of 1903 and a Y5. At

a later date, Paul G. and his
GWR 15XX were out with a
long goods train. The engine
performed very well, not so
the driver who was suffering
from the SPADs! A visitor one
day told that he had once
been a Woking fireman so was
asked his opinion of Bulleid
locomotives. Were the original
Merchant Navies better or
worse than the rebuilds? The
gentleman said he preferred
the originals but the rebuilds
were less trouble.

W. www.rsme.org.uk

A little mystery for railway
plant and equipment spotters
... (photo 4).

Model & Experimental
Engineers Auckland’s June
newsletter relates that Graham
Quayle has obtained a simple
steam model built by Don
Hughes in which the piston
rotates as it reciprocates,
thus also acting as a steam
valve. (Think of sleeve valve
engines.) Murray began to
build a machine on similar
principles, as published in M.E.

November 1953. Ross Purdy
has three Wankel-type engines
by Graupner. Manufactured
in the last 40 years, they are
successively improved Marks
of nominally the same 5cc
engine; they are very rare and
were expensive when found.
Murray Lane has been fettling
his Colchester Student so it
turns parallel. This involves
much work adjusting the
position of the headstock. He
also prepared a new Myford
tailstock, the honing with
which he was not satisfied.
Making his own lap and using
a car brake cylinder hone,
success was finally achieved
after many hours work.
Another peripatetic editor!
(An Irishman abroad.) Terence
and Ann Aston on their ‘Tour
de Royaume Uni' passed
through Sheffield, so Debs
and | had to go and spoil their
holiday... (photo 5).

W. www.mesni.co.uk
Fareham & District Society
of Model Engineers’ Modelling

Ways, July, begins with brief
details of Igor Sikorsky, the
helicopter pioneer. An item

on The Perpetual Project
discusses the various ways of

Giff's Shay at BCSME. Magnificent! (Photo courtesy of Paul Ohannesian.)

never quite finishing a model.
Either you are missing/cannot
obtain/afford a vital part or
you are not satisfied with

one or more parts, therefore
remaking them, or a similar
part-built product is offered,

or a new shed/machine tool/
house is required. Some of

us are further down this path
than others but we are all on
the same Long March! A long,
illustrated article by David Ward
covers the Darjeeling Himalaya
for the Garden Railway, using

a Roundhouse locomotive and
coaches from Yatton Models.

Finally, here is Giff Gray's 7%
inch gauge, three-truck Shay
at BCSME. It took 14 years
to build and he also makes
violins... (photo 6).

And finally, Norwegian
warships are to have barcodes
painted on the side. This is so
that their MoD can keep track
of them. Count them all out
and, on their return, scan the
Navy in!

Contact:
geofftheasby@gmail.com
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DIARY

SEPTEMBER

15

15

Rochdale SMEE.
General Meeting
Castleton Community
Centre, Rochdale. 7pm.
Contact Len Uff:

0161 928 5012.
Stockport DSME. David
Davies & Colin Hudson:
Free Electricity?
Contact Dave Waggett:
0161 430 8963.

16/17 NW Leicestershire SME.

Autumn Gala 12 noon
to 4pm. Contact Den
Swain: 01530 412048.

16/17 Vale of Rheidol Railway.

16

17

17

17

17

17

17

Roaring Twenties and
Thirties: 95 Years of the
GWR. Contact:

01970 625819.
Westland & Yeovil
DMES. Track running
day, 11am - 4.30pm.
Contact Bob Perkins:
07984 931 993.
Bedford MES. Public
running. Contact
07498 869902.

Cardiff MES. Public
running at Heath Park.
1 - 5pm. Contact

Rob Matthews:

02920 255000.
Grimsby & Cleethorpes
MES. Public running,
noon - 4pm. Waltham
Windmill site.

Contact Dave Smith:
01507 605901.
Plymouth MSLS. Public
running at Goodwin
Park. Contact Malcolm
Preen: 01752 778083.
Rugby MES. Public
running at Rainsbrook
Valley Rly., 2pm - 5pm.
Contact Ken Eyre:
01788 842709.
Tiverton & District
MES. Running Day

at Rackenford track.
Contact Bob Evenett:
01884 252691.

www.model-engineer.co.uk

18

18

19

19

19

20

20

20

Lancaster &
Morecambe MES. Geoff
Martell: Drill and tool
sharpening. Contact
Mike Glegg: 01995
606767.

Peterborough SME.
Cromwell Tools/
Adhesives. Contact
Terry Midgley:

01733 348385.
Chesterfield & District
MES. A talk by David
Charlesworth.

Contact lan Blackbourn:
01909 562458.
Grimsby & Cleethorpes
MES. General monthly
meeting, 7.30pm.
Contact Dave Smith:
01507 605901.
Nottingham SMEE.
Andy Gillett MBE:

The Chinook and
Afghanistan.

Contact Pete Towle:
0115987 9865.

Bristol SMEE. Club
auction. Contact Dave
Gray: 01275 857746.
Leeds SMEE. Keith
Taylor. Sunbeam
Racing Cars. Contact
Geoff Shackleton:
01977 798138.
Salisbury DMES.
Richard Ellam: Brunel's
Bloomers. Contact
Jonathan Maxwell:
01722 320848.

23/24 Chesterfield & District

24

24

MES. Club running day/
Public running (Sunday)
12.00 - 4pm. Contact
lan Blackbourn:

01909 562458.
Grimsby & Cleethorpes
MES. Public running,
noon - 4pm. Waltham
Windmill site.

Contact Dave Smith:
01507 605901.
Lancaster &
Morecambe MES. Last
public running day.

Contact Mike Glegg:
01995 606767.

24/25 St. Albans DMES.
Club Exhibition
(Mike Grossmith).
Contact Roy Verden:
01923 220590.

24 Welling DMES. Public
Running 2 - 5pm.
(Behind Falconwood
Elec Sub stn.) Contact
Martin Thompson:
01689 851413.

28  Sutton MEC.

Pressure Gauge
Testing. Contact Jo
Milan: 01737 352686.

30 Saffron Walden DSME.
Four Wheel Wonders:
event for visiting four
wheeled locomotives of
any kind. Contact Jack
Setterfield:

01843 852165.

OCTOBER

1 Basingstoke DMES.
Public running at the
Viables Craft Centre.
11am - 4pm.

Contact: Austin Lewis:
01256 764765.

1 Forncett Industrial
Steam Museum.
Model Engineers’ Day.
Contact: billstarlingbs@
gmail.com

1 Ellenroad Engine House,
Engines in Steam,
11am-4pm.
Elizabethan Way,
Milnrow, Rochdale.
Enquiries:

01706 881952.

1 Frimley & Ascot LC.
Public running, T1Tam
- 5pm. Contact John
Evans: 01276 34970.

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

Contact Dave Smith:
01507 605901.

NW Leicestershire SME.
Members and visitors
steam up. Contact Den
Swain: 01530 412048.
Plymouth MSLS. Public
running at Goodwin
Park. Contact Malcolm
Preen: 01752 778083.
Lancaster &
Morecambe MES.
Informal meeting.
Contact Mike Glegg:
01995 606767.
Peterborough SME. Bits
& Pieces. Contact Terry
Midgley: 01733 348385.
South Cheshire MES.
lan Hughes:

Millmeece In My Blood.
Contact Stuart Daw:
01782 767587.
Bradford MES. Barrie
yates: From Russia
With Love. 7.30pm,
Saltire Methodist
Church. Contact: Russ
Coppin, 07815 048999.
Bristol SMEE. Roy
Ackrill: Nailsea and
Backwell Station from
Brunel on. Contact Dave
Gray: 01275 857746.
Chesterfield & District
MES. Club running day.
Contact lan Blackbourn:
01909 562458.

Leeds SMEE.

John lves: Railway
Matters. Contact

Geoff Shackleton:
01977 798138.

Cardiff MES. Brain
Davies: The Rhonda
Coal Industry.

Contact Rob Matthews:
02920 255000.

Sutton MEC.

Bits & Pieces night.
Contact Jo Milan:
01737 352686.

North London SME.
Meeting t.b.a. Contact:
lan Johnston on

0208 449 0693.
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TN12 0QY Tel: 01580 893030 Email : info@maxitrak.com |

(FOR | A Dream (Steam) Home
bl\“ n ,;‘L%vﬁ?

Beautiful four-bedroom bungalow situated near the picturesque Gloucester and Sharpness canal with its own
370m ride on railway set within a large, well-kept garden.

The house is in beautiful decorative condition throughout and has four bedrooms, a kitchen Diner, a large
heated workshop (approx. 6Bm x 6m). double garage and extensive parking.

The property also benefits from solar panels, eco insulation and RHI heat pump.

Outside there are well kept gardens with a greenhouse and an all year-round swimming pool.

The railway is a 5" gauge, ground level, ride-on railway with some 370m of aluminium track and PNP
sleepers, a station/engine shed, turntable, passing loops, four sets of points and a loading ramp for visiting
locos. There is a steam loco, three electric locas and several wagons and scale carriages. It passes through the
garden and an area of woodland.

The asking price is £835,000 subject to contract.
Please call on 01452 741410 or 079415196889 for more details



Incorporating BRUCE ENGINEERING
For add yvosr model engineoring requiresonts:

5" gauge Kit-build Live Steam Locos:

Far the beginner or the serious club user
Range of & different models, tank locos,
tender locos, main line outline and narrow
gauge, All fully machined and designed far
the Inexp ed. Kil Loco C:

availabie £3 posted or visit webpage.

Stationary Engine designs and kits:

We supply a wide range of models including many designs by Anthony Mount based
on historic engines. We also stock the famous Stuart Models which include models
suilted to beginners through to some serious power plants. The simpler engines can
be the ideal introductory project in madel engineering with books available detailing
their construction. Details in our catalogue or visit the webpage.

Faor the sericus model engineer, we
supply & range of designs, castings and
paris to facilitate construction of some
very fine scale models in all the popular
gauges, We are renowned for the
uality of aur GWR lacomotive parts ang
our scale model tender kits. ‘Practical
Scale’ models are now included in our
main catalogue.

Model Engineers’ Supplies:

Comprehansive range steam fittings, fasteners, consumables, malerials, books, accessorles, elc. Large
stocks mean your arder can be quickky di iched. New C Catalogue E£2 posted or
download from the webpage, Whatever your requirements telephone or email.

Polly Model Engineering Limited

Atlas Mills, Birchwood Avenue, Long Eaton
NOTTINGHAM, ENGLAND, NG10 3ND

Tel: +44 115 9738700 Fax: +44 115 9727251 email: sal ing.co.uk

www.pollymodelengineering.co.uk

"MAINLINE &
|

mainlineandmaritime.co.uk

Nasowease: NARROW GAUGE NET
SUMMER SPECIAL No 4

featuring:
DOUGLAS HORSE TRAMS - TEIFI VALLEY
FAIRBOURNE 15" - LEA BAILEY LR - HARZ
METROPOLITAN WATER BOARD RAILWAY
TEESDALE 15" VISITORS - MYANMAR
FFESTINIOG THEN & NOW

SU(HMER SPEC!HL

Miniature Railway Album
England & Wales - One Fool and A £

'LOCOMOTIVES

FROM LINZ -
760mm gauge

lllustrated album of these
popular narrow gauge locos

£9.95

MINIATURE RAILWAY
ALBUM £14.95

BECOME PART OF THE ONLINE COMMUNITY

FOR MODEL ENGINEER MAGAZINE

» Get access to exclusive competitions and giveaways

» Exclusive articles and advice from professionals

» Join our forum and make your views count

» Sign up to receive our monthly newsletter

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

» Register for free today and join our friendly community!

WWW.MODEL-ENGINEER.C0.UK

*only available with digital or print + digital subscriptions




T9°' The Digital Readout
& Measurement Specialists

I..-.. —

Lathes
Mills

UK Brand
Hobby
Industrial
Optical
Magnetic

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

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

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

& -
UK’s Smallest
Magnetic Encoder

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

CLOCK
CONSTRUCTION
& REPAIR

John V gMBE\
FBH] E J. Tyler,
John G. erght Eri
Woof, ]olu-\ ;
and others.

SPRINGS

| www.itetime.pilbhshing.com

g See Website for up to date info.
F’Ieasa re-fresh your website browser.

AI][I new “F’ﬂ‘@ﬂ@@fﬂ bulld” range.
— o Saturn 2 fél[;lslster 2 from

Saturn 3 / Jupiter 3 from
£995

Satu 4 | Jupiter 4 from
£1400

£2500

Class 59, 66 from
£2900

What you get with a Pro;ect build locomotive:
Un-painted body, R2R wheel sets
We!ded powcler coated ch3551s

Roady for you to add v DA to the pro

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

Shop open Man to Fri 9,00am to 4.00pm
' ocomotives, Coaches & Trucks all on displa
\, (5ee website for products & updates)

Southworth
Engine

Boiler feed pump kits
including Gunmetal
Castings, Plans & O rings:

*3inch Vertical £35

« 6 inch Vertical £60

+ 12 inch Vertical £295

* Rotative £150

* 4 inch Horizontal Duplex £69

« 6 inch Horizontal Duplex £79

+ 8 inch Horizontal Duplex £175

BOOKS

Some Early Robey Steam
Engines £7.75

Beam Engines of Elsecar,
Leawood & Middleton Top
£6.25

Papplewick Pumping

Station & it's Beam Engines £8.75

Tel: 0114 2818595 Mob: 07802 437026 _§
bob@southworthengines.com

www.southworthengines.com




COMPASS HOUSE

'MODEL ENGINEERING

* ‘ P st #
.‘Gi‘..‘:;f{. LT _.-"

/

Ready torun Iocomotrves
- Locomotive kits
« Driving trucks

. Passenger wagons

ngh Street Rotherfield, East Sussex, TN6 3LH
PHONE: 01892 852968 - 07711 717067 - 07811 048354
sales@compass-house.co.uk - www.compass-house.co.uk

CNC Machined Wheels for 5", 774" & 10" gauge

Sample Prices (Per Wheel Exc VAT)

CNC MACHINING
SERVICES

7% Plain Disc Wheel £12.30
7%" 8 Spake Wagon Wheel £29.90
7% Romudus Driving Wheel £68.00
7% Sweet William Driving Wheel £68.00
5" Plain Disc Wheel £8.10
" g 37" Dished Coach/Loco Wheel £11.10

5" g. Scale 3 hole Disc Wheel Sets
with profiled dishing'and waisted axies
£62.50 Set 4 Wheels with axles

THNarrow Gauge Wheel £17.85

17D MINIATURES
MINIATURE RAILWAY SPECIALISTS

Locomotives, Rolling Stock, Compoenents

Axles also available : : Bespoke Wheels Machined

MINIATURE RAILWAY SPECIALISTS
LOCOMOTIVES, ROLLING STOCK, COMPONENTS
CNC MACHINING SERVICES
www.17d-miniatures.co.uk

Phone: (11629 825070 or 07780 956423

W: www.17d-miniatures.co.uk . : 128 13 Vie Gellia Mills. Bonsall
T: 01629825070 - E: tech@17d-miniatures.co.uk MINIATURES e ook DEGIAT




Pendle Steam Boilers
%ml/toa&ﬂ Boaﬁi

“Steams le; Witch”

FITTINGS, FASTENERS AND SUPPLIES
Offering a comprehensive range of model engineering materials:
Valves Water Pressure Gauges Displacement Lubricators
Foster Lubricators  Qilers & Grease Cups Whistles & Sirens
Injectors Unions & Nipples Rivets, Screws & Bolts
Catalogue available with full range of model engineer's

supplies and traction engines

Pendle Steam Boilers have traditionally
manufactured boilers for the model steam
locomotive community but now specialise in
boilers for the stationary & boat enthusiast

All of our items are designed, developed and manufactured
in-house using only the very highest quality materials.

If you have any questions or design modifications, R
please don'’t hesitate to get in touch. Catalogue & pricelist - £4.00 from:

Live Stream Models Ltd., Unit 7, Old Hall Mills, Little Eaton, Derbyshire DE21 SDN
t: (07452) 875912 . e: info@pendlesteamboilers.com

E-Mail:Info @ livesteammodels.co.uk - www livesteammodels.co.uk
www.pendlesteamboilers.com Tel: 01332 830811

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)

Q Code: 78130 Expo Professional r' |
..,EQ Ratchet Socket and Hex Key Set E

U lulquc Tever
Also suita |I>Ic action reduces

CODE:75580

Ihese superh quality side
+ cutters feature a unigue
Safely Lock lever system that make

Fine adjustment

substantial Iabour savings.
thumb wheel 1t Im]d]”L -t Very Spe(ﬂa' effort rcqu.ired 5
serewidriver
its Offer - while
stocks last!

Contains splined sockets sizes:

4 5 8,8 10and 13 . Price.
Contains hex key sizes:
15,20, 25, 3 35,40 5.0and 6.0 £9-95

Code: 77598 Large
110g 0.7mm Loctite EXPO 2017 Catal(}gue

Multicore Solder Roll The new Expo

Overull length: 190mm

H1rd Wire Cutters a

Hand held
Jig ideal
for holding

Ideal for all wiring applications

g 2017 Catalogue is
m Model Railways. gvg €

Muodel Cars, Model Boats ete. now available.

Albion W )
Alloys micro ' Tia17 e e " - - 2017 To get your [ree
e . 5 = : > 2 7
beand copy please visit
Plastruct CATALOGUE | “PV'F
tubes. your local model

 stocks last!
A shop or order

Price: : i = - www.expotools.com one online at
£21.95 [ ' s B i -
g ol sty 5 . »Fn www.expotools.com
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Model Engineer

BRITAIN'S

BA SCREWS IN
BRASS, STEEL

AND STAINLESS

SOCKET SCREWS IN STEEL AND
STAINLESS = DRILLS » RIVETS = TAPS
* DIES » END MILLS SLOT DRILLS etc

Standard pack sizes: 10, 25, 50 & 100
« Bar tumed 9 BA steel full nuts NOW in stock

« BA socket grub screws from £1.72/10,

+ Stainless from £2.05/10
- BA socket cap screws from £1.18/10

Phone NOW for FREE list!

ITEMS MAIL ORDER LTD
Mayfield, Marsh Lane, Saundby
Refford, Notts DN22 9ES

TellFax: 01427 848880

FAVOURITE PHASE IMO

CONVERTERS: o ®

Transwave

COMVIRT

STATIC GONvEnTERs
ROTARY CONVERTERS, DIGITAL
INVERTERS, MOTORS, INVERTER-
MOTOR PACKAGES, CAPACITORS.
INVERTER PRICES FROM £106+ VAT
Call: 0800 035 2027

transwave@powercapacitors.co,uk

www.transwaveconverters.co.uk

CONVERTERS MADE IN BRITAIN 5INCE 1984,
3-YEAR WARRANTY ON ALL CONVERTER
PRODUCTS; BS EN 9001:2008 QUALITY

ASSURED MANUFACTURING ENVIRONMENT,

CE MARKED PRODUCTS COMPLIANT WITH
EMC REGULATIONS, THE LOW VOLTAGE
DIRECTIVE and BS EN 150 61000-3-2:2008.

Wishing to sell
your Lathe, Mill
or Complete Workshop?

Full clearances
carefully undertaken

Speak to:

Malcoim Bagon of MB Tools
01993 882102
Re-homing workshop
machinery for 20 years!

Complete home
Workshops Purchased

Esse.x.-' Nottinghamshire lgcations
Distance no object!

Tel: Mike Bidwell

01245 222743

m: 07801 343850
bidwells1@btconnect.com

W Mallard Metal

{2 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 & Non-Ferrous Metals

NO MINIMUM ORDER
CATALOGUE AVAILABLE: Please send
|address details with 3 First Class Stamps|

Cap. Csk. Button. Grub. Shoulder
¥  METRIC. BA. BSF. BSW. UNF. UNC

Special Offer +++ Workslmp Discount Pack »++
30 different packets of socket, hex, and slotted screws
Pack 1. BA............2BA 10 8BA 4% ﬁ

Each pack on offer for only £24.95 + £2.! 95 p&p
Order today and benefit from a very % A
useful stock of screws in your workshop! \‘ ‘1 J‘

You will not be disappointed * Refund Guaranteed Ff
www.emkaysupplies.co.uk !
Email: emkaysupplies@talktalk.net

*Tel: 01634 717256 -

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

® ALL LOCOS WANTED from GAUGE 1 to 10" 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: 015076657?2 or 63717i§_3_2_00 and ask for Keu_in
Don't forget to visit our self catering holiday cottages on: Www.railwaycottages.org

Telephone
for a fast friendly
service seven days
a weeR!

We will
collect, and

possibly in your
area today!

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

ALL STEAM

LOCO’S WANTED

ALL PART BUILT MODELS WANTED

ALL WORKSHOPS CLEARED SWEPT CLEAN

All 5" Gauge Loco's Wanted

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

For a professional friendly service,
please telephone:

Graham Jones MSc.

0121 358 4320
antiquesteam.com

All 73" Gauge Loco's Wanted

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

Minnie, Burrell, Royal Chester, etc.

All 3%:" Gauge Loco's Wanted TIR A C TI QN

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

WANTED

472
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Model Engineer

—Unit 6 Forgé

6 Forge veland Trading Estate
Darlington, \P_Umam. DL12PJ
tals\for Model Makers

= 7Steel, Phosphor Bronze, etc.

Ca pt P |
PHO 8.‘FAX 01325 381300
e-mall: safes@m-machine.co.uk
www.m-machine-metals.co.uk

é‘nntactusfoe ypper, Brass, Aluminium,

! TAPS & DIES

1 Excellent Quaity manufactured-suppiied

40

- -
|-

?féit ——EaEas
British-box HQS taps dies cuts stainless
MES(33pcs) ME4 (30pcs) BAJ(35pcs) has
all Model Eng 32+401pi BA, BSB, MTP elc

THE TAP & DIE CO
445 West Green Rd, London N15 3PL
Tel; 020 B&BS 1865 Fax; 020 8888 4613

www lapdie.com & www.tap-die.com

www.modelsteamenginesuk.com

BA SCREWS IN

BRASS, STEEL

AND STAINLESS

SOCKET SCREWS IN STEEL AND
STAINLESS » DRILLS = RIVETS » TAPS
# DIES » END MILLS SLOT DRILLS etc

Standard pack sizes: 10, 25, 50 & 100
+ Bar turned 8 BA steel full nuts NOW in stock
= BA socket grub screws from £1.72110,

= Stainless from £2.05M0

« BA sockat cap screws from £1.18/10

Phone NOW for FREE list!

ITEMS MAIL ORDER LTD
Mayfield, Marsh Lane, Saundby
Retford, Notts DN22 9ES

TellFax: 01427 848880

THINKING OF SELLING YOUR LATHE
MILL OR COMPLETE WORKSHOP?

0115 9206123

and want it handled in a quick,
professional no fuss manner? Contact
David Anchell, Quillstar (Nottingham).

MODEL MAKING METALS

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

Mail order nationwide and worldwide callers
Mon.-Fri, 9-bpm. Al cards welcome
Send now for 8 FREE catalogue or phone

~ Milton Keynes Metals, Deg‘llﬁ.
Ridge Hill Farm, Little Horwood Road, Nash,

Milton ggm MK17 OEH.
Tel: (01296) 713631 Fax: (01296) 713032
www.mkmetals.co.uk
email: salesgmkmetals.co.uk

www.model-engineer.co.uk

LASER CUTTING

CNC Folding and Machining
Fabrication and Welding
All Locomotive & Traction Engine parts.
Your drawings, E-files & Sketches.
m: 0754 200 1823 o t: 01423 734899

(answer phape)
e: stephen@laserframes.co.u
Well Cottage, Church Hill, North Rigton, LEEDS LS17 0DF

www.laserframes.co.uk

MILL OR GOMPLETE WORKSHOP?
and want it handled in a quick,
professional no fuss manner? Contact

David Anchell, Quillstar (Nottingham).
01159206123 WTTMM&]

07779432060

CLOCEMAKING
METALS AND BOOES
CZ120 Compo Brass Sheet/Blanks, CZ121 Brass Bar
CZ120 Brass Tube, ERE & Mild Seeel, Std Silver Steel
Cinge Plate. Suspenston Spring Steel
Wheel & Pinion Cutting, Horological Engineering
BRASS PRICES REDUCED
Send Two 15T Class Stamps For Price List
| T.COBB, & POPLAR AVENLUE,
BIRSTALL, LEICESTER, LE4 30U
TEL 0116 2676063 Email: ian@iantcobb.co.uk
www.iantcobb.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?
e Good prices paid for all live steam models
Locomotives from gauge 1 to 10% inch
Traction engines to 6 inch scale
Part-built or broken through to exhibition quality

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

* Fully-insured collection nationwide

e Payment in full on collection

Speak to the experts

STATIONROAD

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

STEAM.COM

www.model-engineer.co.uk
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making things possible

Remap is a charity
that helps disabled
people achieve greater
independence and
enjoyment of life’s
opportunities.

Our volunteers design
and make one-off
pieces of equipment
to help people do the
things they love.



HOME AND WORKSHOP MACHIN

s e 144 Maidstone Road, Foots Cray, Sidcup, Kent DA14 5HS 3
MYfOfld siper 78 Tel: 0208 300 9070 - Evenings: 01959 532199 - Fox: 0208 309 6311 Horrison 155~ =3
\‘ www.homeandworkshop.co.uk « sales@homeandworkshop.co.uk KA
Opening Times: Monday-Friday 9am-5.30pm « Saturday Morning 9am-1pm £2450 ;
£475 10 minutes from M25 - Juncnon 3 and South Circular - A205 § . MYFORD Super 78
t 3 A\ "i" Beauﬂful’ £3

| Fiffot Jumo

| E Sl '00' sloffing i =3 AN - [ S -
Boxford MEHHLCUD 5" 28" | ; L. Ao 1 ford Super 78
— | - MYFORD GENUINEPARTS . _ % R B +YSO|:10 [;jlggr&Teslu

Purchased from Nottingham

# ‘Fuceplutesmﬂhw -4
| Lo I |
49| Rolsan Reelers40”powerek _ e Ay
(I&son ' “ _ . FRdd from '(
) f'i S R 240V lvishier " 5 é—

Model 1 | NNV
grinder, | A : T )
- R 2 { Coak & LRI vertical
| . LR o i B 8 B linisher +

i.,— enys |
] extractor

iy = Mylord“(cmnousseur
! (hard bed)
- equmpedl
g .

s/ new!

£350

Transwave 1.5HP
rofary converter

25 -
. Bridgeport @% ' 5'1’
b (heI:rylgg » {"i”
& 1 hea
\ = j;. \ %

verynicel - : Z Myford 4
2.5'225 n ¢ W non %

! gl | standard \.Nhee

12"x ]2"x 9"
. Angle p]ntes

£425 %\%

achines ',' il Sixty metal
convex & ftoncave | JELL cabinet

-

-Medaings £450

EXE bench WJ) U
esurface grinder | 1B2 /2MT drill " S !
' : i ﬁrimewﬂ-lo ; (WD-40 | e = Il
. melul whipges 2| 2 e el
INew 18X et \ - con pex]O”xS” ot
oun;iucbognpou £950 .‘- = ugnem (huck g T= : ”
= 57, . L " ' - s | =2 R " Bl Chester Cub 630 9
- : _— Steel EN — h— s \ 4= .y . 2t . . \
;_Migrqme'ters (mlld stbel) ’ =k © | =¥ __ A ' Commg in...
- g b= " Special S : * Boxford YM30 mills
016/300""" 7 Aalf et A * Harrison M300 lathes
- /’ ;_30 Mytord : « Harrison M250 3000rpm lathe
" : £7 chutk Higle plotes+ [§ Super 7 Rifl pus &Germun) | = e Colch Colt 40" lath
- iSid P nose collets sur%uce plates [ Briclge bed felis™= T Vi § 1< =" - Ogﬁlll;lzléﬂ ¢ MO fC (9(’51;:;4? t Cﬁml'eh (ﬂke
\ N : .
Please PHONE to check availability or to obtain our list 3T drills I e yior syl eine

£875

SHIPPING % gqgle Model 3 surface grinder
WORLDWID

DISTANCE NO PROBLEM!  DEFINITELY WORTH A VISIT  ALL PRICES EXCLUSIVE OF VAT

‘Myford Super 7B’ & "Super 7 large bore”
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¥ | AXMINSTER

S

4.7 Stars
*... this machine is truly excellent. Very well built
and very precise. Very quiet operation and great
workspace dimension, The motor is top spec.”

SX4 Mill Drill
£3,858.79Inc.vat

Code 505107

SX4 Mill Drill with floor stand and powerfeed
£4,695,92 Inc.vat Code 719447

4,9 Stars With all the features SX4 Mill Drill DIGI
*.awell made and required to take on the most
accurate small machine 9 £4' 588'79 Inc.vat

demanding projects, the 5x4

tool.| have been used i idleal for th Code 505108
to much large mills but machines alre laea Olt the Comes with 3-axis digital readout of the table
this one is very good for model engineer wanting position (X &Y) and headstack height (Z).
e something more powerful. SX Mill Drill DIGI with floor stand and powerfeed

£5,425.92 Incyvat Code 719448

4.5 Stars
“..avery fine lathe with
excellent features. Overall
an excellent machine.”

$X3 Mill Drill

£2,211.77 Incvat
il Drill with floor stan:
£2,490.50 Incvat Code 717594 £2,869.13 Incvat £1,599.96 Incvat Code 505111 - 410mm between centres
Code 505106
Compact and well made Comes with 3-axis digital readout of the table £1,799.00Incvat Code 505189 - 510mm between centres
machines, ideal for the position (X &Y),and headstock height (Z). A high quality lathe suitable for workshop or school use, with metric and
experienced model engineer SX Mill Drili DIGI with floor stand imperial thread cutting. Full range of tooling and accessories available.
or a small engineering £3,196.81 Incvat Code 717595
workshop. C8 Lathe
| £2,027.95 Incvat Code 101595
A solid bench lathe with many useful features, ideal for the small
4.7 Stars component maker and education sector, which converts to a multi-
Hwould happily ™

recommend this to anyone purpose machine with the milling attachment.

whe is after a large (750mm
centres}athe.”

Upgrade your workshop and invest in quality

A range of mills and lathes offering superb value for keen model engineers, small component makers, engineering
workshops and the education environment.These solidly built machines have a clean, modern design, are easy to
control and highly accurate. So sure are we of their quality, reliability and longevity that, unlike many of our competitors’
machines, all Axminster Engineer Series machines come with a 3 year guarantee. For complete specifications and the
full Axminster Engineer Series, call 0800 371822, search axminster.co.uk or visit one of our stores.

AXMINSTER

Tools & Machinery

Axminster » Basingstoke ¢ Cardiff » High Wycombe * North Shields * Nuneaton * Sittingbourne * Warrington

Flease note that prices include vat and may be subject to change without notice,



