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Engineering Supplies
Online Catalogue:

“MYFORD SERIES 7 LATHE
MANUAL AVAIABLE AGAIN
£10.95 INC POSTAGE UK!!"

www.chronos.ltd.uk

VISIT OUR ONLINE ENGINEERING SUPERSTORE WWW.CHRONOS.LTD.UK FOR THE FOLLOWING

LATHES
EMCO UNIMAT 4 & COMPACT 5, CLARKE & WABECO - MACHINES
AND ACCESSORIES

LATHE TOOLS

A HUGE RANGE WITH SHANK SIZES BETWEEN 6MM & 16MM - BRAZED TCT
TOOLS, STARTER PACKS, HSS TOOLS & SETS, HUGE RANGE OF PARTING
TOOLS, GLANZE INDEXABLE LATHE TOOLS, HSS TOOLSTEEL BITS, KNURLING
TOOLS & KNURLS, BORING & THREADING TOOLS

LATHE ACCESSORIES

3 & 4 JAW CHUCKS 50MM - 200MM DIAMETER, CHUCK BACKPLATES, DOGS,
QUICK CHANGE TOOLPOSTS, FOUR WAY TOOLPOSTS, PISTON TOOLPOSTS,
MILLING SLIDES, LIVE CENTRES, SOFT BLANK MORSE TAPER ARBORS,
TAILSTOCK DIEHOLDERS, TEST BARS, SLEEVES, LATHE BELTING, HALOGEN
MACHINE LAMPS

COOLANT SET UPS

LOCLINE COOLANT SYSTEM - FULL RANGE, COMPLETE COOLANT
SYSTEMS WITH PUMPS & TANK, NEAT AND SOLUBLE CUTTING FLUIDS
IN 1 & 5L CONTAINERS

MILLING MACHINES
CLARKE, EMCO AND WABECO - MACHINES PLUS A FULL RANGE
OF ACCESSORIES

MILLING MACHINE ACCESSORIES

BORING HEADS, INDEXABLE & BRAZED TIP BORING BARS IN MANY SIZES,
CLAMPS & CLAMPING KITS, MANY ANGLE PLATES, MACHINE JACKS, DIGITAL
SCALE UNITS, COMPOUND TABLES, POWER TABLE FEED KITS, GLANZE
INDEXABLE ENDMILLS, FLYCUTTERS & SETS, STUB ARBORS, MORSE TAPER
CONVERTORS, MAGNETIC CHUCKS, ROTARY TABLES FROM 3” DIA - 16"

DIA, DIVIDING ATTACHMENTS, TAILSTOCKS, TEE NUTS, DIVIDING HEADS,
POSILOCK COLLET SYSTEMS, ER COLLET SYSTEMS, MORSE TAPER COLLETS,
R8 COLLETS, 5C COLLETS & FIXTURES, LITERALLY DOZENS OF DIFFERENT
MACHINE VICES FROM 2" TO 6"

CUTTING TOOLS

HSS ENDMILS & SLOT DRILLS FROM 2MM - 25MM, LONG SERIES CUTTERS,
BALL NOSE CUTTERS, T SLOT & WOODRUFF CUTTERS, FC3 MINIMILLS 1MM
- 6BMM, SETS OF ENDMILLS & SLOT DRILLS, TITANIUM COATED ENDMILLS,
GEAR CUTTERS, SIDE & FACE CUTTERS, HSS DRILLBITS AND DRILL SETS,
BLACKSMITHS DRILLS, MICRODRILLS DOWN TO 0.3MM, CENTRE DRILLS,
STEP DRILLS, TAPER DRILLS, HSS REAMERS, HSS COUNTERSINKS,

H3S COUNTERBORES

TAPS, DIES & ACCESSORIES

APEX BRITISH MADE TAPS & DIES IN BA, MODEL ENGINEER 3/32 & 40 TPI,
BSB, BSF, BSC, METRIC FINE & COARSE, BSW, BSF, UNF, UNC PLUS BOXED
SETS, TAP WRENCHES, DIESTOCKS, TAPPING ATTACHMENTS SCREW GAUGES,
TAPPING PASTE ETC

SAWS & SAWING

FRETSAWS, PEIRCING SAWS, COPING SAWS, HACKSAWS, ALL THE BLADES,
ZONA RAZOR SAWS, BANDSAW MACHINES & BLADES, HSS SLITTING SAWS
AND ARBORS

MEASURING EQUIPMENT

MICROMETERS, VERNIERS, DIGITAL MEASURING TOOLS, CALIPERS, DEPTH
GAUGES, DIAL CALIPERS, HEIGHT GAUGES, THICKNESS GAUGES, BORE
GAUGES, GAUGE BLOCK SETS, PROTRACTORS, RULES, PARALLELS, SQUARES,
VEE BLOCKS, DIAL GAUGES, DIAL TEST INDICATORS, MAGNETIC STANDS,
RADIUS GAUGES

MARKING OUT
SURFACE PLATES, SCRIBERS, SURFACE GAUGES, LAYOUT BLUE, PUNCHES,
TRANSFER PUNCHES, PIN PUNCHES

EDGE & CENTREFINDERS

WIGGLERS, EDGEFINDERS, CENTREFINDERS, ELECTRONIC EDGE FINDERS,
LASER EDGE & CENTREFINDERS WORKHOLDING SMALL TOOLS ETC
PINVICES & SETS, GEM HOLDERS, HAND CLAMPS, TOOLMAKERS CLAMPS,
BA SPANNERS, BA BOX SPANNERS, STORAGE SOULTIONS, CIRCLE CUTTERS,
ALLEN KEYS, TWEEZERS

METALFORMING
METALBENDERS, BENDING BRAKES, TUBE CUTTERS, BENCH SHEARS, TUBE
BENDING SPRINGS, RING ROLLER, ARBOR PRESSES, SLIP ROLL MACHINE

SOLDERING , BRAZING & METALBLACKING

ANTEX SOLDERING IRONS, SIEVERT SOLDERING, BRAZING EQUIPMENT,
SKAMOLEX PRODUCTS, JOHNSON MATTHEY SILVER SOLDER FLUXES, FRYS &
BAKERS PRODUCTS, CARRS SOLDERING & METALBLACKING PRODUCTS

OPTICAL AIDS & LIGHTING
HEADBAND MAGNIFIERS, EYEGLASSES, FLOURESCENT WORKSHOP LAMPS,
DAYLIGHT MAGNIFIER LAMPS

12V TOOLS & EQUIPMENT
THE COMPLETE RANGE FROM, PROXXON, ROTOCRAFT, MINITOOL ETC PLUS
ALL ACCESSORIES

ABRASIVES

EZELAP DIAMOND SHARPENERS - HUGE RANGE, VALLORBE SWISS FILES,
ENGINEERS FILES, GRINDING WHEELS & DRESSERS, PERMAGRIT TUNGSTEN
CARBIDE ABRASIVES, GARRYFLEX BLOCKS, POLICRAFT POLISHING KITS,
POLISHING MOPS & COMPOUNDS

WORKBENCHES
THE SUPERB SWEDISH SJOBERG RANGE & OTHERS FROM CLARKE ETC

AIRBRUSHING
AIRBRUSHES, COMPRESSORS & STARTER KITS FROM THE MOST FAMOUS
AIRBRUSH COMPANY BADGER!

OILS LUBRICANTS & ADHESIVES

SOLUBLE CUTTING FLUID, NEAT CUTTING FLUID, SLIDEWAY LUBRICANT,
STEAM CYLINDER OIL, BARRIER CREAM, DELTA ADHESIVES, GORILLA GLUE,
OILS CANS, ROCOL PRODUCTS, PLUS GAS, LANOLUBE

METAL BAR & SHEET

A HUGE RANGE - ALL FROM STOCK - SILVER STEEL, MILD STEEL, STAINLESS,
COPPER, ALUMINIUM, PTFE, NYLON, BRASS, GAUGE PLATE, - ROUND,
SQUARE, TUBE, ANGLE ETC!

MODEL ENGINEERING FASTENERS ETC

MASSIVE RANGE OF BA FASTENERS IN BRASS & STEEL - CHEESEHEAD,
COUNTERSUNK, ROUND HEAD, SMALL HEAD, CAPHEAD, ALLEN SCREW, ALSO
RIVETS, TAPER PINS, BRONZE & STEEL BALLS, O RINGS, KNOBS BALLRACES,
GASKET MATERIAL, BOILER LAGGING, SHIMPACKS [

BOOKS & DVDS

HUGE STOCKS FOR FAST DELIVERY- WORKSHOP
PRACTICE SERIES 1-36, NEXUS BOOKS, TEE
PUBLISHING BOOKS, ENGINEERING DVDS BY
SWARFRAT & RODRIGUEZ

ALL PRICES INCLUDE VAT & CARRIAGE (UK MAINLAND)

TEL: (01582) 471900 - 5 LINES

(Prices are correct at time of going to press and are only available while stocks last)

CHRONOS LTD, UNIT 14, DUKEMINSTER TRADING ESTATE, CHURCH STREET, DUNSTABLE, BEDS, LU5 4HU
FAX: (01582) 471920 WEB: www.chronos.ltd.uk  EMAIL: sales@chronos.ltd.uk
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Preview of the Centenary Model
Engineer Exhibition.
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Letters to the editor.

IMLEC

Neil Read and Michael Jones
report from South Wales on a
most enjoyable event.

I/C TOPICS

Nemett continues his discourse on
I/ C engine balance with a look at
multicylinder engine types.

THE DAVIDE MK.II

STIRLING ENGINE

James G. Rizzo begins the second
stage of the engine's assembly.
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D. A. G. Brown discusses the
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DIVIDING WITH

PAPER PLATES

Maurice Turnbull on how to produce
gears and other components
involving awkward numbers.

JULIE ANNA:

FROM SKETCH TO STEAM
M. K. Ranson continues
construction with the gas tanks,
their valves and the engine.

LETTERS TO A GRANDSON
M. J. H. Ellis concludes his look at
gear trains with a worked example.

KEITH'S COLUMN

Keith Wilson reports on needle
roller bearings, stays and the rare
sighting of a model Shay at the
Echills Wood Railway!

NEWS

News from the trade and clubs in
the UK and around the world.

DIARY

Forthcoming events.

ON THE COVER...

Steve Eaton on his winning run at IMLEC 2007 superbly
hosted by the Llanelli club. Driving Rough Diamond,

the Britannia 4-6-2 built by Steve's father, he overcame
problems with the weather to emerge as the clear winner.
For a full report see page 253.

(Photograph by Michael Jones)

TURN TO PAGE 249 FOR
YOUR EXHIBITION PREVIEW
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Maxitrak 1 FACTORYOPEN DAY Jade Products, 43 Long Hassocks, Rugby Warks, CV23 0JS,
5"Class 66

Telephone 01788 573056 Telefax 01788 573057
Lathe & Mill DRO S

2 Axis Lathe Full System  £349.98 o vaT
2Axis Mill  Full System  £349.88 ne. var
3 Axis Mill  Full System  £E399.95 et vaT

Full systems ot fxed prices - add only £5.95 UK
postcode delivery change. Choose your linear scales

from our measuring range of 50 - 1,020mm. Included
ore Gpley consoie, 2 /) lnedr sCales, Kl covers and
B necessary mechanical & alecirical fitmeant accessories

for @ professionel instell to your mechine.

-

Auts Darkening Welding Halmets
Battery 2 Models, Battery & Solar Solar
£54.95 Powmn use n-’wnun £67.95
rotary control =9 -
"t k a uk 12 month WaTTAMy = Spare
p 4| ra ~CO0. (E parts = prices incl. VAT ((
el ; UX Dalivery £3.95
mm Staplenurst Kent www.onyx-~dro.co.uk
Emall : Infodmaxitrak.co.uk n 59 PO i st e g m

H306

r 8 1;“ ‘-:\. = ’
r . N

A book by Christopher Vine, builder of Bongo, Gold Medal MEX 2004
Hardback, 168 pages, 130 colour photographs and 30 diagrams.
Covers: Choice of equipment, making a spray booth, paint, preparation, spray painting,
hand painting, lining, transfers, a list of suppliers and more......

To Order Please send cheque / Postal Order for £20 plus £1.50 P&P to
C Vine (ME), PO Box 9246, Bridge of Weir, PA11 3WD (United Kingdom)
In America Powell's Technical Books: www,powells.com Tel, 800 878 7323
In Australia www.ploughbooksales.com.au Tel 03 5266 1262 or www.minitech.com.au Tel 07 3889 7689

GLR DISTRIBUTORS HAVE NOW MOVED TO NEW PREMISES
We are now located in Daventry, Northamptonshire.
We apologise to all the local customers that visited us in Hoddesdon but hope you will make the joumney to our
new shop in Daventry from time to time. We needed larger premises to house increased stock and to be able to
spend more lime working and less lime travelling. We hope anyone living closer to us will now visit us here.

We have increased our stock levels of raw materials and our popular discounted Budget Packs of
Steel, Brass, Aluminium, Stainless, Silver Steel, Bronze, Copper Tube etc.

T = 3 B

We stock an in excellent selection of Steam Fittings all available from stock which are illustrated in our
Catalogue and on our website www.modelmakingsupplies.co.uk

SUMMER OFFER ON OUR POPULAR BUDGET PACKS OF MATERIALS AS ADVERTISED
FOUR PACKS OR MORE SENT CARRIAGE FREE

Apart from our large range of Materials and Tooling we supply:
Maetal finishing kits: Nickel plating - Zinc Plating - Metal Blacking - Dry Acid Saits - Copper Sulphate etc.
Locomotive Castings - Boiler Materials - Locomotive Drawings
Visit us or send for delivery by Mail Order

GLR Distributors Ltd, Unit 3 Gresley Close,

Drayton Fields Industrial Estate, Daventry, Northants. NN11 8RZ
Tel. 01327 878988 Fax. 01327 876396 Email petegir@btopenworid.com
n Order from our secure site on the internet - We accept all major Credit or Debit Cards n

Send 6 first class stamps for our new catalogue and price list
All Locomotives and Mill Engines listed

240 Model Engineer 31 August 2007
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i = SETS OF CASTINGS % j

We offer Sets of Castings suitable
for both those starting out in model
L : engineering as well as those looking
for a new and challenging project.

PRE-MACHINED KITS

Many of our engines are available '?_0|

as Pre-Machined Kits allowing you
to finish the model with a set of
spanners and simple hand tools.
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Far the COLLECTOR
READY TO RUN MODELS

The perfect choice for anyone who
I; hai an interest in steam. These

models are assembled, painted and
thoroughly tested in our workshop.

CATALOGUE - £5.00
80 PAGE FULL COLOUR

Please send £5.00 for our eighty
page comprehensive full colour
catalogue which covers our entire
range of models and accesories.

STUuART MODELS
* Der1. ME, Brave RoaD, VALE, Guernsey, UK, GY3 5XA »

* TeL 01481 242041 « Fax 01481 247912 » www.stuartmodels.com *
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Range of Measuring Tools

WatorprooiiCentrelpiichiailel[Handed
Diaitallcalipersibisi[BorelCaliners

oY
| B
i |
| n

Please contact us for a quote and latest
special offers on our DRO Systems.

Glass Linear Scales. . Iosltlllanllmlllﬂlllll
5 [ Precision glass type scales housed s e
I - in an anodised aluminum extrusion. 2 x Magnilying Giass
R e 2 Scale lengths to fit all machines 20 x High Magnification Spot
= 12W Fluorescent Tube & Baltast

SDS3-1 Single Axis

Please contact us for further details

Centre Pitch

Calip?rs _

Dial Bore

Calipers. ..

Internal Dial Bore Caliper, available
in four differant measuring ranges.
Prices from £34.95 inc var

150mim - £35.95 the hole

J00mm - £44.95
pricas inc VAT canbres.

IPE67 Watezproof
Calipers...

Water / Coolant Proof
Calipers. IPE7 ingress

£34.95 inc var prolection raling. £26.95 inc var Online Price...

£74.85 inc VAT

Allendale Electronics Lid, 43 Hoddesdon Industrial Centre, Pindar Road, Hoddesdon, Herts, EN11 OFF.

Tel: 01992 450780 Fax: 01992 450781

BMD-20
Milling
M/C

Swivel Head, Quill Depth DRO, End Milln
(af-war, 20enm, Tabie X - S00mmm, Y - 180mm
0-2250 rpm vanable, Spindle Speed Readout
Spindle to table 355mm, Head Movement 300mm
MT2 Spindle Taper

BL9/20 & BL10/22B Lathe

FULLY EQUIPPED h
Tray, Splash Back, 3 & 4 Jaw Chucks, Face Plate,

BL12/24 Gap Lathe

FULLY EQUIPPED

L 130mm Spindie travel EQUIPPED WITH

s . B0-1250 rpm Deill Chuck wath Arbour,

K, MT3/R8 Spindie Milling Vice, Draw Bas,
Swivel Head Taper Dot &

MT3 & MT2 Dead Centres, Fed & Travesing Steadses, Dnll Chuck with
Arbour, Spanner, Allen Key, Od Can, Tool Bax, Chuck Guard and Manual

Stand, Splash Guards, Fed Centres, Revolving Centre, 3 & 4 Jaw Chucks, Face Plate,
4 Way Tool Post, Fixed & Traveling Steadies, Lo Voit Light, Mangal, Tools & Tool Box

BMD-45/80G BMD-25 Mill/Drill =
Milling Machine 25mm Max Drlling, 5

800 x 240mm Table Saze 25mm Max End 7
58Smm Longitudinal Travel Miling & SOmm Face cém

, 205mm Cross Travel Milling

Hand tools.
Stand optional

ONLY

BL11/28 VARIO X

FULLY EQUIPPED
with Tray & Splash Back
Foed & traveling steadies.

£1095 g
Spindle bore 26mm
Variable speed.

el xN . ¢
= -
Fued & revolving centres

Swing 11inch, Cts 28 inch. inch & metric threading. 0.75 kw (1.1HP) motor

Dan
)l RKoom

/3lue

quality & reliability

VTM Milling Machine Unit 28

40rrm Max Dl Enterprise Centre
32mm Max End Miling Liwynypia Road
80mm Max Face Mding Tonypandy

650 x 155mm Tabie Size

360mm Longitudinal Travel
150mm Cross Traved

One Shot Lubrication System,
Low volt Lighting, Machine Stand
with Locker as standard

POWER FEED FITTED FREE

Rhondda

CF40 3ET

Tel: 01443 442651
Fax:01443 435726
Mobile: 07770 988840

ngineerstoolrog uk

Tool Room

Contact us for details of complete range EEE =T IR @] &1 TS
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Quickly get over the edge with our electronic edgefinder
This Electromic Edge Fisder is = fop quality, «6Rght poris . visible ol any 2

SPECIAL OFFER PRICE £29.90 (MRRP = £52 08)

You don't nced a degrec to use this thermometer!

Our  degitad  infrared  mon-conlact of <33 10 #250°C
Mharmomater s eal for mode! -u of 0.1'F rescdetion (ywchabile)
enginesrs. Eaty 1o use, It can halp » DUEEanc® 10 Lapet 6.1 ratho.
L *ngee P = Rewponaw tavw | uecinnd
s wedl as | eng * Aocuracy o/. 2% of repding or +i. 2°C
ko gain masemum performance. and Ratiery CRIOAD - life 40 hrs conlimmous wes

Ormamaions: 18 rwm x 50 e 5 100 mim
Veryht 62 grammen inc beding battery
Laser algnimeed.

NeCh SR dmd Tl oper ating sl uCbons.

The T2 i posaibly the amallest non-contact infrared the rmometer wilh Insar aligrenent on 1he)
P rhet todoy . Samply firm (e Tharmomaeter o The LaGet anid press the read Dwlton 10 diepisy Ihe
-nmw, The THZ covers the rangs of - 33 10 #250°C wilth a resoltion of 0.1°C. The
SRS 10 LQEL FAI0 18 601, INETH10TE the e rmaimater Showhd Ue Rosilionsi b CHose 10 The)
target as p The Th2 A W
(continuoss ) hanobons and is swilchatiie betwesn 'C and 'F

SPECIAL OFFER PRICE £29.20 (MRRP = £35.25)
SETS of DORMER A002 TiN COATE'D DRILLS
Mac n Engimd. -mm-wwm“m 3

are very special. The seif-centring oty have Dormer's
mnmmmmmm vy

B DURMER

Thaey Bre aio coMad with TRRAKIM MItride on tha working

lonrt of e tool mumm:mmwm
d wee ¢ Galow 20 mm, the dritls are

wncodtad. Note: Sl 413 comas in & plastic saleclion case

SetHo Gty Fiom To sire Increments. | MRRF Otfer
vl we Price 8
aon "w 1.0 mem 10.0 mm 0.5 men iThas 3 3%
202 5 1.0 mm 0.0 01 mm 19084 e
Pyl 4 0.0 mm 10.0 mm 0.1 mm £240.47 £1as
04 -] 1.0 mm 13.0 mm 0.5 mm L14500 €718
18 o= wme wr "we 10264 cea77
"l 13 1.5 men 6.5 mm 0.5 mm neT 1680

MINIATURE METRIC HSS TAP & DIE SET - 19133

This s a top quality, UK manufactured, 31-piece High
mmmrnmmu Part No.

The set comprises 2 taps and 1 die of each thread
size, plua die-atock and tap wrench adaplors.

Sizes Inchudtod: M1, M1.1, M1.2, M1.4, M1.6, M1.3, M2,
M2.2 and M2.5.

SPECIAL OFFER PRICE £49.35 (MRRP = £70.50)
HSS METRIC TAP & DIE SET - 79131

This s a top quality, UK manufactured, 32-piece
High Spead Steel Metric Tap and Die Set. The laps
are manufactured to 1SO529 standards.

The set comprises 3 taps (taper. second and
bottom) and 1 spiit die of each thread size. plus tap

wranch, die-stock. pitch gauge and screwdriver.
Sizes inchuded: M3, M4, M5 M M8 M10 and M12.

(@

GIIEB.W(_)OI] TOOLS
Greenwood Tools Limited

2a Middlefield Road, Bromsgrove, Worcs. B60 2PW
Phone: 01527 877576 - Fax: 01527 579365

Email: GreenwTool@aol.com
Buy securely online: www.greenwood-tools.co.uk
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“ QUEUE BUSTER ADVANCE TICKETS
Save £££'s by booking before 21st Septenrber

Aduits 5 {850

Seriory €450 £150

Chid (5-14 inely €400 “om

Farvdy Ticket L1900 2m
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Ovparised by Meridanna Exhibseions Ltd, The Foue, Fouse Way, Laarmingtor Spa

Winrsickahirs, V31 1 XN Tok: 01926 614101, Fax: 01926 6142
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COMPASS HOUSE | \ Folkestone Engineering qgmm,

Supplies.

MODEL ENGINEERING || | | survaiuc.no VAT competive diners fe'sand e socks

g ot 2007 Catalogue
Features

4 /Adda hung mickors Now Available For Free

swng Dmies L4 .
Electronic controller Or Visit

Ready to Run*

From £1495.00

BATTERY ELECTRIC LOCOMOTIVES , ,
7%" Gauge Class 35 “Hymek” Comprehensive range of materials,

fasteners, and quality small tools.
especially for the model engineer.

www.metalZmodels.btinternet.co.uk

"Specialist" range of miniature brass in
With its four axle hung 280 watt motors and 150 amp e i
electronic controller our “Ready to run® Hymek”
will pull a three car train all afternoon!

Framm:nly £2995.00 on the track! 62 Canterbury Road, Hawkinge, Kent CT18

Colour Catalogue £2.50 Post paid Telephone 01303 894611
HIGH STREET, ROTHERFIELD, EAST SUSSEX, TNG 3LH, UK Email: metalZmodelsa btopenwaorld.com
PHONE: 01892 852968 - 07711 717067 Open weekdays (0900-1600 except Thursday)
www. compass ho use.co.uk = Thursday & Saturday mornings (0900-1200) -

nal ®

Draw in 2D or 3D

Free 15 day trial download from f
wwwi.turbo€AD. Coiuk uk o

Eree ddvice and suppart
during office hours

Convert 3D designs itto
orthographic views in seconds

25% discount for Madel
Engineer Readers

00 Sttt dbenmetion en TebeQAD end delalle on hew o _
wrrn the flustyabions shown please Visit weatuibocad.co.ul View 3D _dra‘x,gj_ing__sja_s wire frame or solid
form any angle or perspective

For all sales and enquiries call Paul Tracey at Avanquest on 01962 835081 piracey@avanquest.co.uk Avanquesf-'\
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www.softcover.com
cmw- 364 Milton Road, Cambridge, CB4 1LW England.
Tel: 444 (0) 1223 424342

( PHOENIX W PRECISION |
PRECISION §' TRANSFERS

" The
Railway Livery Specialists

Send a stamped, self addressed enveiopelietser] (110mm x 220mm minimum)
m:umwummmu;uﬂ“m-
fotter] for both.

1100 lerge
Phoenix Precision Paints Ltd

P.0.Box 8238, CHELMSFORD, Essox, CM1 TWY. Tel: (01268) 730540
Monday - Friday 10.00 - 16.00
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Polly Model Engineering Limited
Incorporating ruce Engincening
Fuowr all your mesdel engmeening rexpuirements.

1
Manufacturers of the renowned Polly £ e % L - &
gauge passcapet hanling, coal fiesd sesm —r—
Jowo hits, whih are cavly avembiled mah
hand bools mod momsmal shall. Podly bogo ks
provade un sdoal mtrodsction 1o the mede!
compimecring hobly. Lascat Polly V1 illustratod
kit price moly €595 joe VAT,
Masulacture s
complemented by wiar Bruce Engineering
Model Supplics buslsess, ghving o
comprebonas e range ol shosin Tlbgs,
neceworbes, material, bosks, efe. We
spciabise im suprphy of quabity injeciens
(I, Chivertonh, prossurne ghinges, o, L ) |

Neatiomary engine bt we produce ¢ wule
e of oney 38 dilferent mosdels, anlafing
derigne by Anthony Mount, our oam largs RED
s enging, @t . and wapply the full ranpe of
Simart Viadels.

Practical Scabe: Dramings, Castings, koot wan
parts, baser et framas, CNC rods, ONC

platenurk, et fon the range of kos despmad by
Neville Fuans amd semalesed m Madel Engineer

Se¢ w3t onhibitions of imd these & other items im our
Sopplics Catalogue £1.75 posicd UK $3 winldwine
Molly Lovo Kt Cstalogue £3 Staart Models Catalogue €3

PFully Mool ¥ ngimeering Lid (Ine. Bruce K ngineering)
Bradpe Court, Wridge 51, Lomg Eaton. Nodiingham, NG 300
el 0118 9780700 fax 01189720280

www. pollymedelengineening.co.uk
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¢ Next Project?

5"
"j !;1

Fun with Engines and Other Things - £1430

Working Steam Engines - £14.60
Model Stirfing Engines - (1430
Three books containing model designs by the late, great Rudi
Kouhoupt. The first has full drawings for a Three-cylinder Radial
Engine, a Piston Valve Steam Engine, a Model Vertical Steam
Engine. Building a Semall Steam Engine. a Compressed-Air Vo4
Engine and a Revolutionary War Cannon. The second has the full
drawings for a Walking Beam Engine. 2 Model Marine Engine, an
Open Column Steam . a Model Mill Engine, and Enclosed
Crank Steam Engine, and 2 Model Horizontal Seeam Engine,
whilst the third contains three designs for three small hot air
engines, all paralled cylinders types. one vertical and alr-cooled,
one horizontal and aircooled, the third horizontal and water
cooled. NONE of these engines requires castings, Anything Rudi
detigned was good, but it must be stretsed that you only get fiull
drawings in these books, and a photograph of each model « NO
building imtruction, 3o you have to use the old grey matter a
it. 90, 104 & B4 spiral bound pages respectively. Card covers

Building the Bentiey BR2 World War |

Rotary Aero Engine « Blackmare = £17.590

Fourth printing of this book on building a model of one of the
last and most powerful rotary engines produced - the Bentey
BR2. Lew Blackmore won the Duke of Edinburgh Challenge Trophy
with hia model at the 1982 MOORL Encrden EXsamon, 3o ths
book gives you all the drawings, information, construction
denailt, tipt 3nd tacrant £ conttruct 3 madal winner oF juit 3
very nteresting model to enjoy making. 95 A4 format pages with complete
drawings, photos of parts and machining set-ups ete, PLUS a full reprint of the
1925 MaD descriptive handbook for this engine. Paparback.

,-. The Stirling Engine Manual
*Rizzo + £30.75

This s the 5th reprint for this book, parts of
-~f=--=?-J

which firsz appeared in the 1980s as "Modelling

Stirling and Hot Air Engines™. If you want a really
good outhne history of hot air engines, a
comprehentive and intelligible description of how
u\q work, and drawings and construction details of models of all the major
configurations of hot air engine, all of which can be bullt without castings. then
this really is the book for you - a5 simple as that! Mearly 200 pages, including a
4 page colour section, Hardbound,

the Maltese Falcon « Shelley » £20.45
Want to build 2 BIG model LC_engine! The author has a passion
for big model aireraft. in his case a 15 fr wingspan Taylorcrafe. and
developed the Maltese Falcon ta power this. The result is a 260zc
Flat Four. Side Valve engine which turns a (scale) 34" x 18" pro-
peller at 2500 rpm, and measures 8" in lengeh and depth,and 13"
in width across the heads. Essentially designed to be built from
sohd, certain parts, notably a magneto kat, and standard Honda
pistons can be used if you want to get your Maltese Falcon running as quickly
a3 posnsible « parts suppliers are lsted Whilst not a beginnery project. this
engine can be bullt by any competent model engineer and, with modifications
to the coaling arrangements you could use this engine to power model road
vehicles, 74" gauge rallway motve power, an outboard motor. a GT lawn
mower and a motor bike would all seem possible for the clever amangst you
Full drawing set of || sheets, reduced in size to fit A3 format, and 36 Ad pages
of notes, hints and tips on building the engine, plus numerous photos of pars
and set-ups for making them; this ln't 2 construction manual in the sense of
"Building the Bentley BRL..", but it s all good solid information aimed at help-
ing the builder to make a'model’ |.C. engine which really will make pecple’s jaws
drop! Wirebound with card covers

Falk No. | Locomotive » Harris = £11.70
Here are the drawings and building instructions for a debightiul
small 0-4-0 shunting engine, complete with its own winch;in 114"
scale it is junt 22" long. As described the model i gas-fired and
for 714" gauge, so some reworking may be required by builders
outtide the US A, but you will end up with an fatcinating
model 63 pages with full drawings, photos and construction
detalls. Paperback.

Prices shown INCLUDE delivery in the U.K.

(Cversnn wuitomen plrue olew |08 eatry for armasl dedvery)
MAIL ORDER (no stamp reguited in the U.K.) to:
CAMDEN MINIATURE STEAM SERVICES

FREEPOST (BA 1502) Rode Frome Somersetl BATY GUR
Tel 01373830151 Fax: 1373 810516

- I. E e

On-line ordedng:. www.camdenmin.co.uk
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Assistant Engineer

major renovation projects as required.

Working as one of our team of three engineers the successful candidate will provide
essential maintenance work for our steam and diesel locomotives and undertake

This post is permanent and full time. Candidates must be physically fit to undertake
the tasks involved. Assistance with accommodation may be available.

The successful candidates will be flexible and enthusiastic and share the company’s
vision for the development of the railway.

Closing date 15th September 2007

Ravenglass, Cumbria, CA18 1SW Tel: 01229 717171
Web: www.ravenglass-railway.co.uk

Th Ha]]mal k

Sand £2 (refundable) for our
latest workshop '.d!..ll'_"l'..".’
Of visit our wabnite

' [Hemmgway

Hemingway Kits

www.hemingwaykits.com
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MAKE YOUR OWN CASTINGS
JOHN WINTER & CO. LTD.

P.O. BOX 21 WASHER LANE WORKS
HALIFAX. HX2 7DP
Tel: Halifax 01422 364213
Fax: 01422 330493
Website: www.johnwinter.co.uk
Email: carol@johnwinter.co.uk

MODEL ENGINEERING
AND SMALL SCALE
FOUNDRY WORK

Crucibles/Tor 1{.11 S

Sands/Binders

bITI v Wear

Casting Fluxes

Refractory Cer

Oil Bonded Sands
| Full range of “Smooth-on™ Liquid Rubbers and
‘ Plaslics for Model Reproduction NOW IN STOCK

APPLY TO CAROL WHITE FOR FREE
CATALOGUE / PRICE LIST
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See us at Ascot Model
Engineering Exhibition
Stands 46 & 47

Upto 15% off ! , 2

Machlne

i s

L)
himsmg Ecironcs Limied W wws mackng o oo uk Ter 0Y002 240780

TOOLS LTD.

DARTMOUTH, .OUTN D“OH TO‘ .HF
DV0N ©38558 Crecit Card Mot 01837 SIS0

TRACY
Ifb(ﬁ LA} el a?u-ln

SEE US AT THE

%

STAND 50 - 51
OR COME VISIT US AT
www.tracytools.com

Cammett Limited
We are at the

Adlen House, Eardisland, Leominster,

Herefordshire, HR6 9BD
_mcmcm Emall: cammettco@btinternet.com

HOME AND WORKSHOP MACHINERY

Gc'nmm' ( 'sed !Iarhmm & Taahn,, 4

. ——.

‘See us at the

Stand 66 67
144 Maidstone Rosd, Foots Cray, Sideup, Kent DATL SHS
Telephone: DI0N 300 %070 - Evenings 01959 S32199 . Facsimile 0208 309 6311
www. homesndworkshop.co.uk stevehwma blopenworld.com
Opening Timex: Momday-Friday Yam-5.30pm - Sarurday Marning Sam- | pm

ADHESIVES

www.starloc.eu
ASK AT LOCAL STOCKISTS

SEE US AT

S&M TOOLS

OR COME VISIT US AT
Leather Lane, Holborn, London , EC1 N7TJ)

Web:www.proxxondirect.com

Tel: 0207 8318366 / 0845 603365
Fax: 0207 831 8367

MACHINE TOOL SPECIA

Chester Machine Tools
Visit Us On Stand Numbers

97-104
ToseeourNewProducts & o ., ame

I\vie= rmml:m
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BLACKGATES
ENGINEERING

_ SEE US AT _

Stands 21 & 22
Uit I Vierony Court, Flagship Square
Stum cross Business Park. Dewsburs
MWest Yorkshire. WEI2Z 711
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SMOKE
RINGS

Welcome to

ASCOt&

CENTENARY E.

ell, it's just

a week away

now. For

visitors, here
are some guides about
what to see, how to get
there, where to stay, and
so on.

What you will see

The exhibition will occupy two
complete levels of the Ascot
Grandstand, recently rebuilt

at a cost of £185million. The
ground level concourse will
house mainly the trade stands,
while the galleria will contain
mostly model displays and club
stands. The exhibition will be
opened by enthusiast, Pete
Waterman. Here is just some of
what he, and you, will see.

SMEE

The SMEE will look back on
100 years of model engineering
exhibitions and reflect on what
has been achieved. Also to

look forward and make plans
for the future.

On the SMEE stand this year
you will find many important
historic models including
examples by the late Bill Carter

[

&)
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and Terry Aspin. You will also
be able to find examples of our
members’ current activities,
which feature the inspirational
work of gold medal winners
such as Cherry Hill, Herbert
Stumm, Ron Jarvis and Chris
Vine. There will also be an
operational workshop together
with a series of clinics and
working demonstrations. This
year the SMEE will be looking
for individuals or groups to
participate in the 2008 task
driven robot competition which
will be launched at Ascot.

The SMEE will be operating
the following demonstrations
and clinics:

@® Model engineering training.

@® Machine set-ups on a
small lathe.

® The art of hand scraping
machine slides.

® Making gears using both
mechanical and CNC
machines.

® Engraving and profile
cutting using CNC
equipment.

® Adapting machines for
CNC applications.

@ Tool grinding and
experimental wheel
balancing equipment
designed to reduce
vibration and improve
accuracy when working
with the Quorn and similar
small machines.

@® CAD and the use of three-
dimensional computer
generated modelling
for developing and
communicating complex
designs to improve
human understanding and
machine instruction.

® The construction of steam
powered locomotives.

® Making and testing
injectors

@® Painting models for effect
and durability.

® Designing and building
robots for competition

SMEE lectures

The following daily talks
have been arranged for
all three days of the show,
except where noted:

Room No 1

11.00 -11.50 Why not build
an internal combustion
engine - by Malcolm Stride.
12.30 - 1.20 The design and
construction of competitive
robots - by Alan Wragg and
Mike Kapp.

1.30 - 2.20 The history of
stationary engines and the
fascination of reproducing
them as working models

- by Anthony Mount.

2.30 - 3.20 The design and
construction of Anna a
T'/4in. narrow gauge steam
locomotive - by Derek

Brown.
Room No 2
Friday 11.00 - 11.50

Direct and analytical
methods of setting tool
grinders - by Joerg Hugel

Sat and Sun 11.00 - 11.50
Designing models on screen
using computer generated
three dimensional
knowledge-based
components - by Chris
Smith.

12.30- 1.20 Modern industrial
engineering processes
which are useful for model
engineering applications

- by Peter Thomas

Fri & Sat 1.30-2.20
Choosing and using CNC
machines in the home
workshop - by John
Stevenson

Sunday 1.30-2.20

Direct and analytical
methods of setting tool
grinders - by Joerg Hugel
2.30 - 3.20 Painting models
- by Chris Vine
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XHIBITION PREVIEW

The collections

Cherry Hill

All of Cherry's models of the
past 30 years will be on display.
The models on show are Gold
Medal winners, and winners

or runners up for the Duke

of Edinburgh award, the top
accolade in model engineering.
Typically it takes five or six
years, and 4,000 to 7,000
hours, to research, design and
make one of these exquisite
models.

Ron Jarvis

Now in his mid 90s Ron has
produced a wonderful collection
of Gold and Silver winning
models of the earliest days

of steam in the early 18th
century. The latest one will be
on show for the first time, and
it is hoped to display his entire
collection.

George Thomas

All of the tooling produced by
the late George Thomas will be
on display. George was one of
the most popular contributors
of all time, and thousands of
items to his designs have been
made by model engineers.

Arthur Bodily

Arthur is one of the finest
model engineers today. His
working Austin racing caris a
wonder to all who have seen
it. However, all of his models
are top notch and all will be
displayed at Ascot.

Len Mason Tribute

Len Mason was one of the most
popular contributors to Model!
Engineer. All of Len's models
will be on display including

his Minnie, which went on to
become the most popular model
traction engine of all, his famous
Mastiff 4cylinder 4-stroke |/C
engine, his other models, and
workshop equipment.

Ron Isted
Ron's exquisite drawings for his
Edwardian Elegance articles are

greatly admired by readers of
Model Engineer.

Martin Ranson

Martin's superb steam boats
will be on display, including Julie
Anna, powered by an unusual
beam type engine, and which

is being described in Model
Engineer.

Tom Walshaw (Tubal Cain)

The many famous models created
by Tom Walshaw will be on
display. Under the nom de plume
of Tubal Cain he was a stalwart

of Model Engineer for many years
with his numerous designs of
steam engine.

Les Chenery

Les was one of the great model
engineers of recent times. All of
his magnificent aero engines
will be displayed at Ascot.

Herbert Stumm

From Germany, Herbert is
recognised as one of the
great model engineers of
his generation. His models
of interesting and unusual
prototypes, is beyond equal.

Harold Hall

Harold is a former editor of
Model Engineers’ Workshop and
has introduced the necessary
techniques and equipment to
many newcomers to model
engineering. All his tooling will
be on display.

Ayesha

The locomative that launched
the hobby of model engineering
to the general public. Many

of these outstanding little
locomotives are now being
built to Tony Weale's ‘words
and music’ in Model Engineer.
A number will be on display,
alongside the LBSC original of
‘Battle of the Boilers' fame.

Dr Bradbury Winter

This model of Stephenson'’s
famous Rocket was built by one
of the greatest model engineers
of all time. Made in silver,

Model Engineer 31 August 2007

Rocket took 15,000 to 20,000
hours to produce.

Bill Connor

Amazing models of motor
cycle engines are the life's
work of Bill Connor. Winners of
numerous gold medals, these
are the pinnacle of I/C engine
modelling. These models are
correct to the smallest detail.

Roy Darlington

The amazing collection of hot
air engines designed and built
by Roy Darlington will be on
show, along with some others
from members of the Stirling
Society. No-one has done more
than Roy to promote interest in
these fascinating machines.

Sir Hugh Ford

One of the top engineers in

the UK, Sir Hugh has been
President of both the SMEE and
the Institution of Mechanical
Engineers. His Dean 4-4-0
locomotive is a model of
arguably the most attractive to
come our of Swindon, where Sir
Hugh was later an apprentice.

Anthony Mount

Anthony is a regular contributor
to Model Engineer, who has
described the building of
numerous stationary steam
and hot air engines. All of
Anthony’s models will be

on display, and he will be
demonstrating them in action.

Nederlandse Vereniging van
Modelbouwers

Full title of the exhibition is the
International Model Engineer
Exhibition and we are grateful
for a special display of some
fine models being brought to
Ascot from the Netherlands by
the leading organization there,
the Nederlandse Vereniging van
Modelbouwers.

Nemett

A special competition is being
held for builders of the Nemett
NE15s |/C engine, which

was designed to introduce

model engineers to I/C engine
building.

Peter G. Smith

Royal State coaches are no
strangers at Royal Ascot, and
Peter G. Smith is bringing

the collection of wonderful
miniatures, some of which are
Gold Medal winners.

Edgar T. Westbury

The late Edgar T. Westbury was
the prolific stalwart of Model
Engineer for decades, and his
designs have become classics
for steam and |/C engine
builders alike, as has his
workshop equipment. A number
of his popular designs will be
on display, including the petrol
engines from Eric Offen.

Track running and clubs

There will be an opportunity

for some live steam over the
exhibition weekend at the Ascot
Locomotive Society whose track
is alongside Ascot Racecourse.
Finally all the major national
clubs and associations will

be there.

How to get there
Ascot is almost encircled
by motorways M3, M4, M25,
A329(M). When you get to
Ascot, there are thousands of
parking spaces. There is no
charge.

The Exhibition entrance is
a 500 yard walk from Ascot
Railway Station. A taxi cab
office is located outside the
railway station.

Accommodation

For affordable
accommodation, please see
websites:

www.rhul.ac.uk
www.premiertravelinn.com
www.travelodge.co.uk

Opening hours
Friday and Saturday
September 7 and 8:
10.00 - 17.00.

Sunday September 9:
10.00 - 16.00
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Possibly the greatest collection of

models ever assembled under one roof!

Dr Bradbury Winter’s famous Stephenson’s Rocket 15,000 - 20,000 hours work to produce this outstanding and
unique model in silver from the 1930s.

Bill Connor’s motorcycle engines. Winners of numerous gold medals, these are the pinnacle of I/C engine modelling.

The Cherry Hill Collection. All of Cherry’s models for the last 30 years will be on show — gold medal winners, and winners or
runners up for the prestigious Duke of Edinburgh award - the top accolade in model engineering.

Ron Jarvis. A wonderful collection of Gold and Silver winning models of the earliest days of steam. The latest model will be
on show for the very first time.

Ayesha - the locomotive that launched the hobby of model engineering to the general public, a number of these models
will be on display alongside the LBSC original of ‘Battle of the Boilers' fame.

SMEE Collection. Reflecting 100 years of association with the Model Engineer Exhibition, encompassing the historical,
contemporary and future. SMEE will also be operating a ground level railway for youngsters of all ages!

Anthony Mount « Roy Darlington » Nederlandse Vereniging Yan Modelbouwers » Nemett
Peter G Smith Collection « Herbert Stumm Collection « Edgar T Westbury.

Display of many of the designs from the great contributors to Model Engineer over the last century: Martin Evans,
John Haining, George Thomas, Tubal Cain, Don Young, Stan Bray, Dave Lammas, John Radford, Bill Hughes,
Len Mason, George Gentry, etc, etc

Many many other attractions to numerous to detail:

Boat pool = Over 1,000 models on show = 7.25” Ground level railway track « Club stands
Unique models » Trade stands » 10.5"" Gauge Assn » 7.25"° Gauge Assn » Gauge One Assn
Gas Turbine Builders Assn « I/C Engine Group

For up to date information on the attractions at the centenary Model Engineer exhibition please go to our
website: www.model-engineer.co.uk

Further details will be published in future editions of this magazine.

LUXITE
'l;‘.![ltlﬁ

Ticket hotline: 0870 444 5556
www.model-engineer.co.uk

All attractions and features are correct at the time of going to press, but are subject to alteration or amendment without notice.



POSTBAG

Southern Railway
companies
SIRS, - | would like to thank
Marcus Rooks for his kind
~ comments (M.E. 4300,
\ 25 May 2007) about
the Edwardian Elegance
articles. | agree with all
he says about the London
Chatham & Dover Railway,
except for one minor
point: the company did
not cease to exist when
the “South Eastern and
Chatham Railway Companies
Joint Management Committee”
was formed in 1899. The
set-up was exactly what its
long-winded title suggests and
was not an amalgamation, both
the SER and LCDR retaining
their individual identities with
separate boards of directors
and accounts until the 1923
grouping.
Marcus implied that the
salary of the LCDR chairman,
James Staats Forbes, may

have been excessive and more
than the impecunious company
could afford. Has he by any
chance the figures to prove
this? It is not widely-known
that Staats Forbes was quite
a famous name in the world of
art connoisseurs and collectors
of the late 19th century
and | have often wondered
how he managed to acquire
several extremely expensive
paintings (some of which are
now in the National Gallery),
while employed by one of the
most poverty-stricken railway
companies in the country.
Obviously ‘Fat Cats’ are not a
new phenomenon!

On a more sombre note,
| would like to pay my own
small tribute to Phil Hains
of the Harrow and Wembley
Society, whose death was
announced in the same issue.
When | joined the society 40
years ago, Phil was a great
inspiration to me, and I'm sure

Unimat lathe

SIRS, - | enjoyed reading the article by Tony Griffiths on the
Unimat SL and Unimat 3 lathes.

| agree with him that they were brilliant little tools and filled a
need at that time for a well-designed small lathe.

When the Unimat 3 was first introduced, my publisher at
the time asked me if it would be possible to make a clock on
this tool, as all my clocks had, up to then, been made on the
Myford ML7. He felt that the use of a cheaper lathe might be
an encouragement for beginners. Shestopal who were agents
for this lathe agreed to lend me one with a modest selection of
accessories, and | made a Foliot clock entirely on the Unimat 3.
| was amazed at the versatility of this tool. The only difficulty
I had was in dividing the wheel blanks when wheel cutting,
because the divisions available on the Unimat 3 were not
suitable for the high wheel counts found in clock work.

On my second clock | purchased a Chronos division plate
and fitted that to the Unimat. | was then able to cut all the
wheels for my Castle clock, and finally the third clock | made on the Unimat was my Scissors
clock. This clock had a fusee which was machined without difficulty on this lathe.

| agree with Tony Griffiths that there was a problem with the motor burning out; however this
never happened to me. | made three clocks on that lathe and the motor never gave any trouble.
After completion of the Scissor clock (I actually made two together) | handed the lathe back to
Shestopal who donated it to the British Horological Institute’s workshop.

During the time | was using that lathe | had much feedback from users. One man came up
to me at one of the Model Engineer Exhibitions to tell me that he was the Captain of a Shell oil
tanker and had made the Foliot clock in his cabin at sea.

When on holiday in Portugal a local resident invited me in to his home to show me his
‘workshop’. He told me he didn't have a traditional workshop in a special room because he
wanted to be with his family when he was working. He took me into his living room where he had
a large wardrobe. He opened the doors and inside it was all beautifully equipped with his Unimat
3 lathe, workbench, shelving for all his stock and lathe accessories etc. He was at that time
making Galileo's escapement.

J. H. Wilding MBE FBHI, Sussex.
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to many other beginners. He
was always happy to explain

in non-technical terms the
most complex workshop
operations, yet like so many
brilliant craftsmen, he was
incredibly modest about his
own achievements. He once
told me that the secret of

a successful miniature live
steam locomotive was “plenty
of slop in the bits that moved”!
| may say this was NOT borne
out by his own work, which was
in a similar league to that of
the late Bill Carter and Fred
Cottam. | seem to remember
that Phil was a toolmaker by
trade, and | believe he spent
almost every evening in his
workshop - it was rumoured
that the only way his wife Lorna
could ever guarantee to meet
up with him was to volunteer to
do the catering for the Society!
His production rate was
amazing, including a Martin
Evans Boxhill, a Stroudley 0-6-
2T Barcelona, a German 4-4-4,
an experimental locomotive

of advanced design, at least
one large scale traction engine
and many others. They all had
one thing in common: all of
them had the appearance of

a full-size machine that had
been shrunk by some magical
means, rather than a well-built
and well-proportioned model,

a subtle difference that is
difficult to define. He will be
sadly missed.

Ron Isted, by email.

Shaper parts needed
SIRS, - | have recently acquired
an incomplete but otherwise
good condition Adept hand
shaping machine. | need an
operating handle and the
attaching parts which are
missing. Could any reader
provide details and dimensions
of these parts so that | can
make same?

Many thanks in anticipation.
Brian Eldred, Derbyshire.

Sawdust heaters

SIRS, - Alec Farmer’s

description of a sawdust heater
(M.E. 4300, 25 May 2007)

brought back some memories.

My mother was in the WVS

during World War Two, and

among the items they required ==
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were cooking stoves for field
kitchens.

My father, a Captain in the
Home Guard, and the General
Manager of a coke oven plant,
had a couple made up for them
by the works. Each consisted of
a 20-gallon steel drum with the
top removed, and a central 2in.
diameter hole in the bottom. A
3in. diameter wooden pole with
a 2in. diameter peg on the end
was placed in the hole and the
space filled with packed down
sawdust, which must have
been dampened to keep it in
place after the pole had been
removed. | think sawdust was
a waste product in those days,
whereas today it would be used
to make hardboard and MDF.

The stove was an
unsophisticated device,
and stood on three bricks:
there was no control of the
combustion air, so presumably
the size of the central hole
determined this. The pan rest
on the top of the drum was a
steel grid made from a piece
of the 2 or 3in. mesh welded
bar screens used for screening
coke. The ‘stove’ was lit at
the bottom of the central hole
and burned for some hours on
test, producing a lot of heat
once well alight, but | don't
remember it ever actually being
used in the field in our part
of the world, as the war had
moved on and the need had
disappeared.

Tony Finn, East Riding
of Yorkshire.

Viaking cannon barrels
SIRS, - Recently | repaired a
broken lever which in its basic
form was a cylinder with two
stub shafts at right angles to
the main axis. At one stage |
thought | might have to make
the whole thing up from
scratch and so started looking
on the internet for a method
of how to make one - | looked
under cannon trunnions as
this seemed the most
common form of what | would
need to do, but did not have
much luck. The two methods
suggested were to make up
the trunnions separately and
then attach them (weld or
tapped hole) or to make them
on a five-axis machining
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seeking information.

Peter Brown's drill sharpening machine on which he s

would be reimbursed.

Drill sharpening machine

SIRS, - | attach some photographs of a drill
sharpening machine which a friend was recently
given. Unfortunately part of the maker's plate is
missing and, as it is a rather elaborate unit, we would
very much like to know more about it. Especially how
to use it and whether it is complete. A copy of an
instruction book/parts manual would be most helpful
if any of your readers could assist, any expenses

Cast into the base is "MSE Drillmaster” and on
the opposite side is a maker's plate for the motor,
indicating that it is a "Brook Gryhpon" made in

England. The drive is totally enclosed and runs very

smoothly. A 4-jaw drill type chuck will accept drills
to "zin. diameter; the unit has an illuminated setting
plate, a permanently mounted diamond for truing
the wheel and a quadrant for setting the angle. For
sharpening, the drill sits on a hardened steel rest and
is further secured by two adjustable hardened steel
blocks which prevent it from moving laterally.

In all it is an extremely well made machine and
has been designed for industrial use. Tony Griffiths'
articles on machine tools have been most interesting
and informative and it is good that someone has
recorded this information for future reference.

Peter Brown, NSW, Australia.

centre. Changing the search
slightly, another suggestion
was to turn up the barrel,
change axis and turn up the
trunnions and then use a
shaper or similar to clear off
the material left. Can any one
tell me how cannon barrels
were turned in the days before
five-axis machining centres or
even shapers? | have always
assumed that the outside was
turned, but was it left in an
‘as cast’ condition, with a
little fettling to remove any
surface casting faults? In the
Pete’s Page of M.E. 4296, 30
March 2007 the author
speaks of a model cannon
turned from solid. How were
the trunnions machined onto
the barrel in this model?
Michael Green, Adelaide,
South Australia.

Jinties, Jockos and
Ayesha’s wheels

SIRS, - | would not for one
moment wish to detract from
Geoff Dowden’s excellent model
of a Midland Railway Class 3F
tender engine, but please don't
refer to an LMS Class 3F tank
engine as a Jinty (M.E. 4292,

2 February 2007). To Midland
men the Jinty was the Johnson

Class 0, 0-4-0 yard engine,
possibly named after the Class
J boiler they were fitted with.

The nickname for the 3F
tank engines was Jocko, some
having been built in Glasgow by
the North British Locomotive
Works. This eventually became
a generic term for any shunting
locomotive, for | have heard
the Derby C&W Works Yard
Foreman refer to a 08 Diesel
Shunter as a Jocko.

| believe that fundamentally
the fault lies with Hornby who
called their 00 gauge 3F tank
a Jinty, but they obviously did
not know any better and it was
perpetuated by Martin Evens
with his model.

Of course the 0-4-0 yard
engines were rarely seen by
the general public, for they
spent their time working out
of sight in works yards. Derby
Locomotive Works own pet was
No. 41509.

On a different topic, Tony
Weale, in dealing with Ayesha’s
wheels (M.E. 4293, 16 February
2007), says that there is no
need to cone the wheels, as it
is easier to turn them parallel.
A locomotive will run much
more freely on coned wheels,
and it is well worth that little bit

of extra effort setting over the
top slide to 2%adeg. It does not
have to be spot on, provided all
the wheels are turned to the
same setting by zeroing both
the cross and top slides, so
that all the wheels are of the
same diameter and they have a
good root radius.

Dennis Monk, Derbyshire.

Energy saving light bulbs

- a hazard?

SIRS, - | feel that readers

may be concemed about the
implications of the impending
demise of the conventional
tungsten filament light bulb.

| believe we have a serious
problem looming over us model
engineers.

As a student and
apprentice, | was taught
that under no circumstances
should fluorescent lamps
be the sole lighting source
of moving, particularly
rotating, machinery. This is
because of the stroboscopic
effect making such moving
machinery appear to be
stationary at certain speeds.
The new energy saving light
bulbs presumably exhibit the
same phenomenon.

Brian Eldred, Derbyshire.
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Neil Read and
Michael Jones

report on a well
supported and
superbly run event held
in Pembrey Country
Park, South Wales.

Main photo. The contestants meet up
with two young ladies In traditional
Welsh costume and the civic
dignitaries who presented the awards.

his year the International
Model Locomotive
Efficiency Competition
(IMLEC) was hosted
by Llanelli and District Model
Engineers and took place on
the 7 and 8 July at their scenic
track situated in Pembrey
Country Park in South Wales.
The organisation of the event
was first class and no less than
31 entrants pitted their skills
against the well-maintained
track and terrain. Even the
weather did its bit and stayed
fine for most of the time
despite the very wet conditions
experienced by many parts of
the UK this year.

David Kane (1)

The first competitor to take

the line was David Kane of

the Leyland Society with

his Lancashire 2-4-2 tank.
David made a clean start but
approximately 8min. into the
run he stopped on the rise just
before the tunnel and had to
back up to the start area and
shed a passenger to get under
way again. | understand he
also had the pony truck derail
adjacent to the turntable in the
station area at some point in
the run but, as often happens,
we were on the wrong side of
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the track to witness this. David
continued to circulate at a
steady pace and completed his
run. His thermal efficiency was
0.840%.

Mike Harrison (2)

Mike Harrison of Kinver entered
his GWR Grange and made a
clean start with a load of 10
adults. His run was uneventful
until after approximately 14min.
he came to a stop just prior to
the tunnel. After raising steam
for 3min. or so and dropping
two passengers he managed to
restart and complete his run.
His overall thermal efficiency
was 0.715%.

Tony Vereker (3)
Tony Vereker of the Oxford

Society entered his Simplex and
had a well judged, trouble free
run. Indeed, he reported that
his only problem was stopping
the boiler pressure rising! His
overall thermal efficiency was
0.555%.

Barbara Milton (4)
IMLEC stalwart Barbara Milton
of the Bristol Society was
campaigning her modified
Simplex and appeared to be
having a trouble free run.
However, after approximately
20min. had elapsed, boiler
water feed problems developed
that unfortunately forced her
retirement.

David Tompkins (5)

Also an active supporter of
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IMLEC, Dave Tompkins entered
his 3%2in. gauge Mogul. His
total load was three adults plus
a youngster. He experienced
various delays and had to

shed passengers as the run
proceeded. His final laps were
quite fast and the observer
was heard reminding him of
the speed limit. Dave’s overall
thermal efficiency was 0.302%.

Karl Midgeley (6)
Representing the Gravesend
Society, Karl had entered a
freelance 4-6-4 tank engine.
Our notes indicate that he had
a trouble free run and that the
locomotive finished the event
looking as clean as when it
had started. Certainly the

driver seemed pleased with his
efforts and reported that very
little fire was left in the firebox
at the end. Overall thermal
efficiency was 1.177%.

Michael Richardson (7)
Entered as a private entrant
Michael Richardson was
running his handsome 2-10-

0 9F. We believe that 15min.
into the run he had a short
delay but otherwise it was
uneventful. Indeed the driver's
only comment at the finish was:
“1 enjoyed it", which is the main
thing. Overall thermal efficiency
was 0.634%.

Brian Remnant (8)
Although Brian, of Romney

Marsh Society, had a short
water level related delay with
his Sweet Pea his run was
otherwise uneventful. He
reported that he was quite
pleased with his efforts, as
well he might be as his overall
thermal efficiency was 1.707%.

Ivor Roberts (9)

Local man Ivor Roberts must
have been pleased with his
trouble free run as his fellow
club men told me that his GWR
61xx had been in pieces a day
or two prior to the event. Overall
thermal efficiency achieved by
Ivor was 1.042%.

Paul Collins (10)
Paul from the Harlington Society

is another regular IMLEC
contender and entered his 4-4-2
Atlantic. He lost boiler pressure
on his second lap causing
some delay on the climb to the
tunnel but managed to restart
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without rolling back to complete
the run. Overall thermal
efficiency was 0.471%.

David Mills (11)
Representing the Romney
Marsh Society, David was
campaigning his 0-6-0 Minx.
Our notes suggest that it was
a steady, relaxed run with no
untoward moments. Despite his
relaxed demeanour the driver
reported he felt nervous during
the run. The thermal efficiency
figure achieved was 0.520%

Ben Pavier (12)

It was time for another 3%2in.
gauge locomotive and Ben
Pavier, representing the
Southport Society, came to the

line with his 4-4-2 Atlantic. The
run was reeled off in fine style
and Ben’s comment at the end
says it all - “Good that, wasn't
it]". No argument there! Overall
thermal efficiency was 0.607%.

Geoffrey Symes (13)
Offering a change of tempo
after the last run was Geoffrey
Symes’ impressive 5in.

gauge 2-8-4 Dholpur. Geoffrey,
representing Worthing Society,
seemed to slow on the third
and fourth laps but otherwise
completed his run without
noticeable problems. Overall
thermal efficiency was 1.210%.

John Linkins (14)

Another contestant representing
the Romney Marsh Society was
John Linkins with his 2-6-0 BR
Class 2. John's run was a joy to
watch and we noticed no major
problems. Carrying a total

load of nine adults, the overall
thermal efficiency achieved was
1.317%.

Jack Dibnah (15)

Another example of the popular
Sweet Pea design was entered
by Jack Dibnah, who was
representing the Manx Model
Engineers. Jack's run looked
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like it might be delayed by a
broken gauge glass but, in the
event, repairs were smartly
carried out and the locomotive
brought to the start line in
time. Although the locomotive

was seen to struggle at times,
on the incline the run was
completed without major
problems and resulted in an
overall thermal efficiency of

0.545%. >>
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Jimmy Woods (16)
Putting the word ‘International’
into the International Model
Locomotive Efficiency
Competition was New Zealander
Jimmy Woods. Representing
the Manx Model Engineers

and running a 5in. gauge 4-6-2
Merchant Navy, Jimmy had
problems on his opening lap
and had to roll back on the
incline and shed passengers.
However, he then found his
form and finished the run in fine
style. Overall thermal efficiency
was 0.741%.

David Mayall (17)
Representing the Bracknell
Society and running his 3%2in.
gauge Derby 4F was regular
IMLEC entrant David Mayall.
David chose to run with a

total load of two adults.
According to our records,
this experienced contestant
had a clean run without any
problems. Overall thermal
efficiency was 0.501%.

Les Walters (18)

Yet another clean run was
recorded by this representative
of the Swansea Society. The
sight of his 4-6-0 Manor
circulating consistently must
have gladdened the hearts of
the many GWR fans present
at the event. Les ran with a
total load of nine adults and
achieved an overall thermal
efficiency figure of 1.084%.

Edgar Playfoot (19)

It was a pleasure to see
this 0-8-0 LBSC Netta driven

by Edgar Playfoot of the
Maidstone Society. Edgar did
the great LBSC proud and had
a trouble free run carrying a
total load of seven adults.
His overall thermal efficiency
was 1.093%.

Kenneth Parker (20)
Kenneth Parker of the North
Wilts. Society entered his 2-6-2
Prairie and had a largely trouble
free run with a total load of
eight adults. It was noticed that
some effort was needed to get

in. mph | (aduts) | (min) | run(et) | type Ib i

29 | Steve Eaton Britannla 4-6-2 5 Chesterfield 6.226 14 25.97 14,233 |a 1.188 26
24 | Paul Tompkins S&R 280 5 Gulldford 6.636 10.5 26.60 15538 |a 1.625 1§
8 Brian Remnant | Sweet Pea 0-4-2 5 Romney Marsh 5.811 14 27.37 14,000 |a 1.938 25
26 | John Hurley Royal Scot 4-6-0 5 Kinver 5.052 24.60 10,939 |a 1.520 21|
14 | John Linkins BR Class 2 260 5 Romney Marsh 6.582 26.82 15,540 |a 1.563 :I.4I
27 | Glyn Winsall Metro Tank 240 5 Rugby 6.931 5.9 25.47 15,540 a 1.125 9.
28 | Andy Willlams BR 9F 2100 L Pembroke ME 6.432 12 27.45 15,543 a 2.344 20I
13 | Geoffrey Symes | Dholpur 2-84 5 Worthing 5.878 17 27.07 14,007 a 3.813 35I
23 | John Cottam Merchant Navy 4-6-2 5 Chesterfield 6.658 8 26.52 15543 |a 2.000 :I.é
6 Karl Midgeley Freelance tank 4-6-4 5 Gravesend 6.449 9 27.37 15,538 |a 1.938 15
19 | Edgar Playfoot LBSC Netta 0-80 5 Maldstone 7.191 7 26.97 17,072 a 2.125 14I
18 | Les. Walters GWR Manor 460 5 Swansea 5.285 9 26.80 12,467 |a 1.688 15
22 | James Brunning | GWR 1500 0-6-0 5 Ascot 6.582 (5] 26.82 15,539 |a 1.688 12I
9 Ivor Roberts GWR 61 262 5 Lianelil 6.283 I 25.32 14,003 a 1.844 l4l
20 | Kenneth Parker | Prairle 262 5 North Wiits 5.701 8 24.83 12,461 |a 1.563 12I
1 David Kane Lanc. tank 2-4-2 5 Leyland 3.738 6 23.55 7,749 a 1.156 :I.3I
16 | Jim Woods Merchant Navy 4-6-2 L Manx ME 4.427 11 27.08 10,554 a 2.279 17I
31 | Tom Parham Enterprise tank 26-2 5 Maldstone 4.190 12 26.90 9,922 a 2.625 21I
2 Mike Harrison GWR Grange 4-6-0 5 Kinver 4.302 10 20.77 7,865 a 2.969 2§
M. Richardson | 9F 2100 |5 Private 4.839 14 25.66 10,930 |a 3.188 20'

Tony Vereker Simplex 0-6-0 5 Oxford 5.720 5 24.73 12,453 |a 1.875 9

15 | Jack Dibnah Sweet Pea 0-4-0 5 Manx ME 5.133 7 27.58 12,463 a 2.375 11I
11 | David Mills Minx 0-6-0 5 Romney Marsh 5.461 5 22.73 10,927 |a 1.656 8'
21 | C. Weatherley Sweet Pea 260 5 Worthing 4.375 6 25.17 9,694 a 1.938 11I
10 | Paul Collins Atlantic 4-4-2 o Harlington 4.211 €:5 26.13 9,685 a 2.625 13
4 Barbara Miiton Modifled Simplex | 2-6-0 5 Bristol Retired |
25 | Brian Eatock Black Five 4-6-0 3.5 Chesterfield 6.244 3 25.48 14,005 a 1.594 .I
12 | Ben Pavier Atlantic 4-4-2 i) Southport 6.957 3 25.37 15,537 |a 1.680 7
17 | Davld Mayall Derby 4F 0-6-0 3:5 Bracknell 6.787 2 26.01 15,539 a 1.000 3.£I
30 | Marcus Peel B2 2-60 3.0 Southport 5.763 3 25.72 13,049 |a 0.875 3‘
B Dave Tompkins | Mogul 2-6-0 3:5 Gulldford 3.492 3 20.60 6,332 a 1.375 T
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up the incline but, with all the
clean runs previously recorded,
your observers were perhaps

starting to become more

critical. Never the less it was
an excellent run and achieved
an overall thermal efficiency of

0.933%.

292,346

0.341

Charles Weatherley (21)

Last man to enter the contest

on Saturday was Charles

Weatherley with a 2-6-0 Sweet
Pea. Yet another nice steady

run was to be the order of
the day with a total load of
six adults. Mr. Weatherley,

8.050

2.745

2.259

:.540

630 | 305,011 0.347 10.562 3665 |1.723
740 | 360,360 0.399 10.647 4248 | 1.707
710 | 237,486 0.203 12.652 3707 | 1.434
430 | 224,242 0.253 13.822 3497 | 1317
750 151,515 0.180 14.722 2650 |1.237
:.150 313,191 0.346 14.806 5.123 1.227
:.880 502,571 0.563 15.011 8.451 1.210
510 | 256,615 0.293 15.444 4525 |1178
990 | 248,453 0.275 15.447 4248 | 1177
820 | 252,007 0.284 16.644 4721 | 1093
900 | 199,347 0.225 16.796 3779|1084
740 | 197,967 0.224 16.857 3776 | 1.077
950 | 209,345 0.251 17.410 4370 | 1042
740 | 158,753 0.194 19.469 3777 |o.933
650 | 105,774 0.136 21.654 2045 |o0.840
420 | 183,851 0.206 24.510 5049 |0.741
100 | 210,247 0.237 24.705 5855 |0.735
:.330 231,074 0.337 25.451 8577 0.715
150 | 220,240 0.260 28.669 7.454 | 0.634
100 113,322 0.139 32.727 4549 | 0.555
310 | 140,957 0.155 33.335 5167 |0.545
580 03,754 0.125 34.968 4371 | 0.520
180 | 108,379 0.130 35.538 4620 |o0.513
210 | 134,718 0.156 38.641 6.028 |o0.471
30 129,266 0.154 24.377 3754 |o0.745
150 111,090 0.133 29.872 3973 | 0.607
510 54,542 0.064 36.047 2307 |o.501
510 45,802 0.054 37.796 2041 |o0.481
150 45,274 0.067 59.776 4005 |o0.302
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representing the Worthing
Society, seemed pleased with
his run but mentioned that
some work on the oiling system
was still needed on his recently
finished locomotive. Overall
thermal efficiency was 0.513%.

James Brunning (22)
First man on Sunday moming

| was James Brunning,

representing the Ascot Society,
with his 0-6-0 GWR 1500.
James had what appeared to
be a very relaxed run even
resorting to some extensive
whistle blowing as he made his
last lap - much to the delight
of his younger passengers. His
overall thermal efficiency was
1.077%.

John Cottam (23)
Handsome, powerful and fast
are three adjectives that come
to mind when considering John
Cottam’s 4-6-2 Merchant Nawy
locomotive. From a spectator's
point of view the run went

well without any noticeable
problems. Representing the
Chesterfield society, John's
overall thermal efficiency was
1.178%.

Paul Tompkins (24)

Yet another regular entrant
who has had some bad luck

at previous events, Paul was
again representing the Guildford
society. His chosen locomotive
was his 2-8-0 Somerset and
Dorset and the blue paint work
made a pleasant change from
the usual blacks and greens.
The run went well and Paul was
heard to observe at the end
that “he didn't think he could
have done better”. You cannot
ask for more. Overall thermal
efficiency was 1.723%.

Brian Eatock (25)

Next amongst the 3%2in. gauge
entries was Brian Eatock from
the Chesterfield Society. His
4-6-0 Black Five ran with a total
of three adults and set a fast
pace. Indeed, your reporters
believe they heard the observer
warning Brian once or twice
that he was exceeding the
speed limit. No other problems
were observed and the overall
thermal efficiency achieved was
0.745%.

John Hurley (26)
Representing the Kinver Society,
John was running his 4-6-0
Royal Scot and made his run
look very relaxed and stress
free. John has had some had
luck at past events but this
year the circuits of the track
were reeled of in fine style and
no problems were observed.
The overall efficiency achieved
was 1.434%.

Glyn Winsall (27)

Glyn first contested IMLEC as

a youngster and has continued
to support the event achieving
a win at Kinver in 2004. He
was representing, as usual,

the Rugby society and running
his 2-4-0 Metro tank. His run
started with five adults plus
one youngster but our photos
suggest that one passenger
was dropped during the opening
lap. Glyn set a cracking pace
and afterwards said that he

felt the speed restrictions had
cramped his style. Overall
thermal efficiency achieved was
1.237%.

Andrew Williams (28)

Andy Williams entered his
handsome 2-10-0 BR 9F and
was representing the Pembroke
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ME. Running with a load of 12
adults, our records reveal no
drama or untoward moments.
Each lap was run at speed but
without effort. Andy's overall
thermal efficiency was 1.227%.

Steve Eaton (29)
Another entrant representing
Chesterfield was Steve Eaton
with his 4-6-2 Britannia Rough
Diamond. Steve was unlucky
in the timing of his run as

it coincided with a passing
shower. Not surprisingly this
gave him traction problems
and at one point he reversed
back from the incline all the
way to the bridge. He also
dropped off one truck and three
passengers. Never the less
the run was completed and a
very creditable overall thermal
efficiency figure of 2.259%
achieved.

Marcus Peel (30)

Last of the 3%2in. entries was
Marcus Peel of the Southport
Society with his 2-6-0 B2.
Marcus ran with a total of three
adults and was also unlucky
with the weather as another
passing shower anointed his
run. This caused him problems

258

on his opening lap and one
passenger and the riding car
were dropped. He splashed
on under this reduced load
to achieve an overall thermal
efficiency of 0.481%.

Tom Parham (31)

So it was time for the last
contestant and Tom Parham
representing the Maidstone
Society with his 2-6-2
Enterprise tank took to the
track. The locomotive had
sustained accidental damage
the previous day and hurried
repairs had been carried out to
enable the run to take place.
Under the circumstances
Tom'’s run was relatively trouble
free. One stoppage was noted
approximately 16min. into the
run but a restart was made
and the laps continued for

the allotted time. The overall
thermal efficiency achieved was
0.735%.

Concluding ceremonies
While the runs had been
continuing the indefatigable
computer operator had been
tallying the results and pretty
soon after the last run it was
clear that the winner of IMLEC

2007 was Steve Eaton. Best
amongst the 3%zin. gauge
entries was Brian Eatock.

The Martin Evans Challenge
Trophy and other awards were
presented by Llanelli Deputy
Town Mayor and Mayoress
Mr. and Mrs. Nigel Bevan and
the Vice Chairman Councillor

Hugh Richards. We extend our
congratulations to the winners
and our thanks to the civic
dignitaries for their attendance.
We also thank Llanelli and
District ME for organising such
a memorable event.

Look out for details of IMLEC
2008 in due course. ME
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1/C TOPICS

Nemett

For those wishing to contact
me via email, | now have a
direct email address -
Nemett@vodafoneemail.co.
uk which can be used for all
Nemett related items. It
should not be used for Model
Engineer related contacts
which should all be made via
the editor at david.
carpenter@magicalia.com
The other consequence of my
changing internet providers is
that the |/C Engine Builders
website is likely to disappear
for a while until | can get

a new site set up. In the
meantime anyone wishing to
contact or find out about the
group should use the email
address above.

1. An example of a very rigid five
bearing crankshaft set-up for a
4-cylinder 4-stroke engine.

Fig 1. The basic 4-stroke cycle in
dlagrammatic form.

Fig 2. Two crankshaft layouts for
4-cylinder In line engines.

n this part of the

discussion on engine

balance | will look at

multi-cylinder engines and
will start with a 4-cylinder
' indine engine. This may
\ seem strange after the
single, but the 4-cylinder

engine is much simpler

than the inline twin
which, as mentioned last
time, comes with its own
unique set of problems. |
do not intend to try to go into
complex calculations (I shall
only confuse myselfl) but rather
to try to illustrate the key points
relating to the various engine
layouts.

With multi-cylinder engines
another dimension is added
to the balance equation, that
of the firing order and how
regular (evenly spaced) the
power strokes are. Engines with
unevenly spaced power strokes
will seem rough, even if the
mechanical balance is good.
Firing order also has an effect
on any rocking motion imparted
to engine by the power strokes,
it is best to alternate firing
strokes either side of the centre
of the engine as in the firing
order 1, 3, 4, 2.

One way of seeing clearly
what is happening with multi-
cylinder engines is to use
linear diagrams to represent
the power, exhaust, inlet,
compression cycle of each
cylinder. The basic diagram
for a single cylinder engine is
shown in fig 1. Moving up from
the bottom, we have the power

stroke commencing at the
Odeg. top dead centre, exhaust
commencing at 180deg. bottom
dead centre, inlet commencing
at 360deg. top dead centre and
compression commencing at
540deg. bottom dead centre.

The diagram does not
show any variations on the
valve events from this basic
situation. For our present
purposes it does not need to
because all the cylinders are
identical. The segments are all
of equal length and represent
one stroke or 180deg. of
crankshaft rotation. We will
use this basic diagram to
look at some firing sequences
available for different engine
configurations.

If we start with a typical
4-cylinder engine crankshaft
layout (fig 2), we can see that
the crankshaft as a whole
is, in part, balanced against
the forces introduced by the
pistons reversing direction
because when cylinder one is

at TDC, cylinder two is at BDC,
thus cancelling out the forces.
This is also the situation with
cylinders three and four.

However, this is not the whole
story because, although a pair
of identical piston/connecting
rod assemblies is acting in
opposite directions, the pistons
are not directly opposite each
other (they can’t be) so the
forces create a bending motion
at the crankshaft, shown by
the lower paired arrows in fig
2. These forces will cause
problems if the crankshaft is
not stiff enough.

Older engines often only had
main bearings at each end
of the crankshaft, but later
engines had ‘three bearing’
shafts with a centre bearing
between cylinders two and
three and most modermn full-
size engines have five bearing
crankshafts with a bearing
between each pair of cylinders.

The 40cc Schillings engine
crankshaft (photo 1) is an

Model Engineer 31 August 2007
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Fig 3. The schematic diagram showing
the operating sequence for a 4-cylinder
engine layout based on Mg 2.

Fig 4. An alternative firing sequence for
a 4-cylinder engine.

Fig 5. Two crankshaft layouts for flat,
four-cylinder engines.

Fig 6. An operating sequence Tor a flat,
four-cylinder engine.

excellent example of this with
five ball race main bearings.
Engines with no intermediate
main bearings will benefit from
having longer crankshaft ends
supported by extra bearings
to provide greater rigidity. The
sideways forces behave in a
similar way, so many engine
designs do not have balance

weights on the shaft (Edgar
Westbury’s Seal for example)
but are still very smooth
running.

For those wanting the
ultimate in smoothness,
balancing each cylinder as for a
single-cylinder engine may give
some benefits.

If we look at fig 3, showing
the cycles for each of the four
cylinders (applicable to fig
2a), it can be seen that | have
placed the diagrams for each
cylinder to match up with the
cylinder positions (TDC or BDC),
but with each cylinder at a
different point in the cycle.

If we move up from the
bottom of the diagram
(equivalent to rotating the
crankshaft through two
revolutions, or 720deg.)

T crank shaf

CAL crark shaf

cylinder one fires first, followed
by cylinder three, cylinder four
and finally cylinder two, or a
firing order of 1, 3, 4, 2.

It will also be seen that the
sequence is evenly spaced over
the two crankshaft revolutions
making the engine very smooth.

The firing order of in-line four
cylinder 4-stroke engines is
dependent on which crankshaft
layout is used and the cam
relationship.

Therefore, fig 2a can have
firing orders of 1, 3, 4,2 or 1,
2, 4, 3. Figure 2b can have 1,
4,3, 2 (preferable)or 1, 2, 3, 4.

Firing order also has an
effect on the smoothness of
the engine because the power
impulses generate a rocking

motion in the whole engine,
shown by the left-hand side
arrows in fig 2.

In this respect, the firing
order options for fig 2a are
identical, whilst fig 2b is best
with the order 1, 4, 3, 2. Using
these diagrams, the firing order
can be changed by swapping
any two sequences on the
same crankpin.

Four cylinder 2-stroke engines
with the same crankshaft
layouts will have the cylinders
firing in pairs as in fig 2(a),
giving the smoothest running
because no rocking motion is
generated.

A better shaft layout for
2-strokes may be with the big
ends spaced at 90deg. on the
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shaft so that the firing order
can then be made the same
(but twice as often) as the 4-
stroke engine.

| don't believe that it is a
good thing to have the cylinders
firing 1, 2, 3, 4. | think it will
‘wind up’ the crankshaft but if
anyone has greater knowledge
of this aspect, | will be pleased
to hear from you. The rocking
motion will also tend to be
slower and more pronounced.

The other thing that
introduces itself with multi-
cylinder engines is the question
of evenly spaced power
impulses. In the two examples
shown, the firing strokes are
evenly spaced and therefore
do not introduce any additional
unevenness into the engine.

Both the examples in figures
3 and 4 are examples of ‘flat
plane’ layouts with all the
crankpins lying in one plane.

This type of crankshaft (photo
2) can be machined from a
piece of flat bar and can be
used in other multicylinder
engine layouts, but the results
may not be perfect in terms of
even running.

An example is certain
American V8 engines with
flat plane cranks which had a
characteristic ‘lumpy’ sound.
V8 engines with the crankpins
arranged to give even firing
intervals are more difficult to
make but result in a smoother
running engine.

If we now look at a flat-four
engine arrangement (fig 5) we

can see that the situation is
much better.

The same crankshaft layouts
can be used but the cylinders
are now arranged in opposing
pairs. The mechanical balance
in both cases is good. Figure
5c¢ is typical and gives possible
firing orders of 1, 3,2, 4 or 1,
4,2, 3(fig 6).

The big advantage with flat
four engines (and flat twins)
is that if the sets of opposing
cylinders are timed to fire
together in pairs (1+2, 3+4),
the engine becomes very
smooth because the power
impulses cancel each other
out and the rocking motion
disappears completely. The
engine will also generate more
torque. The firing sequence in
fig 7 illustrates this situation.

Firing order diagrams can
be drawn for any number of

cylinders. If done correctly
to scale, they
work for

crankshafts
with the cranks
spaced round the crank

as for 6-cylinder engines.

In this case, the bottom of
the diagram for each cylinder
will not always be on TDC
or BDC; it will be raised in
proportion to the relative angle
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of the crankpins. Figure 8
shows the crankshaft layout
and sequence diagram for a
straight six engine with the
crankpins spaced 120deg.
apart.

With six cylinders firing over
the full two revolutions of the
crankshaft, the interval between
them is 120deg.

The crankshaft layout is
shown in diagrammatic form at
the top of fig 8. Note that the
crankpins are lined up in pairs.
| used three common crankpins
120deg. apart, but other
arrangements can be used if
desired.

In the bottom half of the
figure, the sequence for each
cylinder is positioned to reflect
the point at which it fires during
the two rotations of the shaft.
This is easy to do because

each coloured block
on the sequence
represents

180deg.
so 120deg. is

%/3 of a block. The firing
order shown can be changed

Fig 7. Alternative operating sequence for a
fiat four engine.

Fig 8. A full set of diagrams for an in-line
6-cylinder 4-stroke engine.

2. A part-machined flat plane crankshart
for a 4-cylinder engine.

by swapping any two cylinders
on the same crankpin.

If you fancy making a 6-
cylinder 4-stroke engine with
crank spacing of 60deg., you
will find that it is impossible to
obtain even firing intervals.

Use of these types of
diagrammes helps ensure that
the cam relationships are set
correctly to give the correct
firing order.

Even the master (Edgar
Westbury) got it wrong
occasionally; my Seal
construction notes contain a
correction to the firing order
from that defined on the
drawings.

Next time | will use these
techniques to look at
twin-cylinder
engines
in various
guises.
ME
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PART 5

Continued from page 156
(M.E. 4305, 3 August 2007)

James G. Rizzo
describes the
second stage in the
assembly of this
fascinating Stirling
engine.

17.The fully assembled pressure
pipe connections from the displacer
cylinder to the power cylinders.

Fig 20. A drawing of the sub-assembly
when at stage 2.

THE DAVIDE MK.I
STIRLING ENGINE

his stage of assembly
involved the power
cylinders, power pistons,
sealing discs and
plugs. The process is rather
fiddling and needs deft fingers
and a modicum of patience!
Reference is made to fig 20
and photo 17.

Step 1. The power piston rods
were inserted into the scotch
yoke with a smear of Loctite
Screwlock.

Step 2. The intemal plugs of
both cylinders were placed

on the piston rods. The rods
were in turn inserted into the
piston crowns with the Loctite
Screwlock.

Step 3. The pistons were
inserted into the power
cylinders, which in turn were
bolted to the crankcase. The
internal plugs were inserted
in the cylinders and fixed with
Loctite.

Step 4. The power cylinders
were bolted to the crankcase.
Step 5. The sealing discs were
bolted to the cylinders, the left-
hand one with a thin gasket.

Sub-assembly of the
displacer unit

The displacer unit, which
consists of the displacer

qp—
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cylinder, the displacer, displacer
rod and the displacer plug were
assembled together before the
unit was inserted into the top
of the crankcase. Reference is
made to fig 21. The following
steps were taken:

Step 1. The displacer rod was
taken out of the crankcase
(with the clevis removed) and
screwed into the displacer with
epoxy adhesive.

Step 2. The displacer was
inserted into the displacer
cylinder.

Step 3. The displacer plug

was temporarily fitted into the
cylinder and the latter drilled

to allow an 8mm brass pipe to
pass into the hole previously
prepared in the plug (see fig 10,
M.E. 4303, 6 July 2007).

Step 4. The displacer plug was
inserted into the cylinder with
adhesive.

Step 5. A length of 8mm, thin
walled brass pipe was inserted
with epoxy adhesive into the plug
with approximately *1sin. or 5mm
protruding into the crankcase
(the other pipe from the side of
the cylinder was left until later.)
Step 6. The clevis was screwed
on the displacer rod.

Step 7. The displacer unit,
together with a 2mm O-ring,
was screwed into the crankcase
top.

Step 8. The clevis was once
more attached to the displacer
con-rod.

Step 9. The crankshaft was
turned a few times to check
that the mechanism was
working correctly.

Pressure pipe fitting
The fitting of the pressure
pipe connection to the right-
hand power cylinder inside the
crankcase appears visually
rather complex but is, in fact,
quite straightforward.

Two 90deg. bends and
two short pieces of pipe
connecting the bends with the
displacer plug were prepared
beforehand so that once the
displacer unit was inserted
into the crankcase, fitting of
the parts would be relatively
easy to handle. The bends
mentioned above are those
used in small bore plumbing
or with gas pipes. Reference
is made to fig 22a, shown
here, and photo 15 which
appeared in M.E. 4305, 3
August 2007.

©
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The four pieces (Nos. 2, 3, 4
and 5 shown in fig 22a) were
smeared with epoxy adhesive
and in quick succession
mounted into each other, then
into the protruding pipe from
the displacer unit, and finally
into the power cylinder.

Long nose pliers were
necessary for the final step,
that of dragging the last piece
of pipe (No. 5) into the power
cylinder plug.

Fitting the connection
between the displacer cylinder
and the left-hand power cylinder
was easier since this is
completely external, requiring
only one bend and two fairly
long pieces of brass pipe, fig
22b and photo 16 (M.E. 4305,
3 August 2007).

The only minor difficulty was
the bend, which needed the
horizontal pipe to be slightly
longer than the inserted length
at each end. Thus, if the pipe
length required was 2in. or
51imm, a longer piece - 27/32in.
or 56mm was cut first, providing
enough to have a 4mm
insertion at each end, .

This was inserted into the
bend as far as it could go, then
with the vertical parts in place,
the horizontal pipe was dragged
into the displacer cylinder and
fixed with epoxy adhesive.
There could be other ways of
managing these connections,
and therefore the reader may
wish to experiment further.

Two other points:

1. In order that the appearance
of the engine gives an
asthetical balance, a ‘false’
pressure pipe connection was
made on the right-hand power
cylinder; it did not connect to
the displacer cylinder.

2. The reader may prefer a
shorter connection between
the displacer cylinder and the
left-hand power cylinder. This
could be done by inserting a
bent copper pipe (O/D 8mm,
1/D 7mm) between the two
components, using either a pipe
bender or a long wire spring
which can be extracted when
the bending is finished.

Flywheel

The flywheel used on Davide Mk
Il'is a bronze casting off a cast
iron flywheel purchased at one
of the engineering exhibitions. It
was made for an |/C or steam
engine is 3%3z2in. or 90mm O/
D with a rim thickness 2/3zin. or
20mm (fig 23). It is fairly heavy
and of just the right type for
this engine with a total of 32cc
and with twin pistons acting in
tandem.

Testing the power
cylinders

Apart from tests that were
made when each power
cylinder was assembled with its
respective pressure pipe outlet,
another test was made when
the pressure pipe connections
with the displacer cylinder had
been completed.
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With the flywheel in place, the
crank was turned in a clockwise
direction while first blocking the
two left-hand cylinder plug holes
(inside the crankcase) and then
blocking the right-hand cylinder
external plug hole. In each case
there was stiff resistance to the
flywheel motion.

Engine assembly -

final stages

With the main components
constructed and assembled and
the parts thoroughly checked,

it was the tum of the peripheral
equipment to be constructed
and installed. Contrary to good
engineering practice a test run
was made with a blowlamp
and a water-soaked rag round
the lower end of the displacer
cylinder, a run which only took

Fig 21. The assembled displacer unit.
Flg 22a. Detalls of the assembly of the
pressure pipe fittings to the right-hand
power cylinder.

Fig 22b. Detalls of the assembly of the
pressure pipe fittings to the left-hand
power cylinder.

Fig 23. The fiywheel.

seconds but proved that the
engine could run easily and
without problems.

Figure 24 shows how a
Davide Mk Il with different
power cylinders would look like
on a fabricated crankcase.

Water cooling jacket

The water cooling jacket made
for this engine was constructed =>>
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Fig 24. The engine on a

fabricated crankcase.

Fig 25a. Detalls of the cooling jacket
Fig 25b. Schematic of the

cooling jacket.

18.The finished water jacket.

from an aluminium door section
100mm square and a 2mm
wall thickness. It proved to be
a relatively easy cooling gadget
to make and quite efficient. The
material came from the scrap bin
of a manufacturer of doors and
windows at no cost to myself.

A piece of the profile, which
was 13764 in. (40mm) deep,
was cut, placed in a self-
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centring 4-jaw chuck and bored
2%4in. or 70mm to fit tightly

on the displacer cylinder. Two
end-plates were cut from Ya4in.
(6mm actual) plate, 200mm x
40mm, milled around the edges
to fit exactly into the profile. The
plates were then drilled to take
two steel studs, figs 25a and
25b, photo 18.

Before fitting the aluminium
boxlike structure on to the
displacer cylinder a layer of
Super Steel epoxy adhesive (by
Plastic Padding) was smeared
near the bottom, wider end of
the displacer where the diameter
increased to 2%/3zin. (72mm).
This step provided a location for
the cooling jacket and helped
seal it at the bottom.

©

The next step was a little
more complex as another
layer of this epoxy had to be
smeared pretty quickly (it has
a short curing time after the
catalyst has been mixed) on
the displacer cylinder inside
the box. This was done by
smearing the adhesive round
the inside top of the box and
the cylinder using a narrow,
Wflat screwdriver.

The box was turned round
while doing this to ensure an
even layer and the parts kept
upside down so that both layers
of the adhesive would penetrate
the junctions between the

displacer cylinder and the
aluminium profile. It was not as
complicated as it sounds on
reading this, and the result was
just perfect.

Before sealing the water
jacket the end plates were
drilled on opposite sides and
at different levels to take 8mm
brass pipe and bends for
connecting to the water tank.

The advantage of such a
cooler is that water actually
surrounds the displacer cylinder
and the cooling effect is much
greater than with a slip-on
container or fins.

@To be continued.
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PART 8

Continued from page 148
(M.E. 4305, 3 August 2007)

Tony Weale

finishes the chassis
and describes the
smokebox and
chimney.

oving to the grate
and ashpan layout
at the rear of the
chassis, this is an
awkward area on a wide firebox
Atlantic. Space is restricted,
and LBSC's own Ayesha had
a slightly impractical fixed
grate and ashpan. The 1930
design suggested a dropping
centre section to the grate,
which would be fiddly to make
in 2%2in. gauge, and would not
drop very far with a shallow
ashpan above the trailing axle.

The Ayesha Il design is not
ideal, but is easy to make (See
issue 4305 for drawings). It
allows complete removal of the
grate and ashpan after a run.
The ashpan can be also be
dropped separately, with the
grate left in place.

The first parts required are
the two ash deflectors, which
cover the trailing wheels. These
are very simply made from
20swg, steel or brass, cut to
the shape illustrated in the
drawings published in
M.E. 4305, and folded in the
bench vice. They should be rigid
enough without any jointing, but
the sloping edges can be silver-
soldered if preferred. Note
the 6BA clearance hole at the
lower rear corner to accept the
ashpan support.
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Attach each deflector to the
trailing frame with two or three
small screws or rivets, so that
the top of the flange on the
defiector is flush with the top
edge of the frame. The screw
heads will be hidden by the
footplate valance.

The deflectors are bridged by
the rear grate support, which
is just a length of *4in. square
bar, drilled and countersunk
for a BBA fixing screw at each
end. Directly below this is
the ashpan support, On our
prototype this is a length of
Lgin. rod, threaded at each
end for a pair of clamping nuts
which attach it to the deflector.

With hindsight, a 6BA screw
about ¥zin. long, put through
the clearance hole in each
deflector from the outside, with
a retaining nut, would support
the ashpan equally well and
improve access to the rear of
the ashpan for raking-out.

The grate bars are made
from ¥4 by ¥sin. mild steel.
Black steel is more durable
than bright material in this
application. and an exhibition
finish is quite unnecessary!
Cut nine pieces, 27sin. long,
mark out and drill the Ygin.
clearance holes in one piece,
then use this as a jig to drill all
the others. Cut and file the two
front supports from Yain. square
mild steel, and cut the tie bars
from /gin. rod.

You can, if you like, turn and
drill 14 little bushes to act as
spacers for the grate bars,
but it is easier to use ordinary
steel hexagonal nuts of a
suitable size.

With the grate assembled,
offer it up to the chassis and
determine the best position in
the frames for the cross pin
holes. These must be at least

¥16in. below the top edge of
the frames to clear the running
plate valance, and are drilled
Ygin. clearance. It does not
matter if the grate slopes
gently forwards.

The ashpan is another simple
piece of folded sheet steel or
brass, slotted at the rear to
hook over the rear retaining rod.
and drilled at the front for a
Ygin. cross pin. Both grate and
ashpan should be made to fit
loosely in the space available,
otherwise when hot and choked
with ash they will become very
tight and difficult to remove,

Smokebox

The chassis is now complete,
and we can move on to the
smokebox and saddle. The
smokebox barrel is a piece of
3Y4in. dia. 16 gauge brass or
copper tube. Steel could be
used, but will not last as long.

Start by squaring-up the ends
of the tube in the lathe, using
the 3jaw chuck to the finished
length: 1%sin. for Ayesha I
herself and 1*+16in. for the
variations. A piece of tube like
this can be a slippery customer
in the lathe, and it is highly
advisable to turn a wooden
plug, say a4in. thick, which can
be driven into each end of the
tube to support
the external chuck jaws. Also
place soft packing between the
jaws and the tube to protect
the surface.

While the tube is in the lathe,
mark off a top and bottom
centre-line, 180deg. apart,
and locate the chimney, blast
pipe and steam pipe centres.
Remove from the lathe and
open these holes out to size.

The smokebox requires a
joint ring to match it to the

boiler barrel diameter. This can >

©

e aneg:, - W%
5732 P L
- &
7BA o :
©)-H —mr-
N/ 0O T X/ [II
Y i 'Eh
= TOFIT ° SILVER
! LEVER W SOLDER
U g
- = 1/16'0 HANDLES
1 EACHMS
265



PRESS FiT
TO CrHNNE Y

LG FiY

INSOCEET -

W0
CHIMNEY LINER
© 180 BRASS

be produced from an off-cut of
the smokebox tube itself, or
from a ¥2in. wide strip of 16
gauge brass, bent and silver-
soldered to form a 3%sin. dia.
ring to be a push-fit inside the
smokebox tube and over the
boiler barrel.

Leave about ain. of the ring
projecting at the rear of the
smokebox to form the seating
for the boiler cladding,

Smokebox door

and ring

The smokebox door and ring
will be available as aluminium
castings, although they can

be made from solid brass if
preferred. To machine the cast
door ring, chuck it as truly

as possible by the outside
diameter, standing proud of
the jaws so that the front can
be faced. Then bore the centre
hole to 2%ain. diameter.

Re-chuck the opposite way
round, with the jaws gripping on
the centre hole, and face the
back of the ring, finishing ®1sin.
thick. Turn the outside diameter
to a smooth finish and a tight
hand-push fit in the smokebox
tube. The inside of the door
ring can now be cleaned up
if necessary.

The smokebox door casting
will have a chucking spigot on
the outside. Hold the door by its
rim in the 3-jaw chuck, setting
it back against the steps of
the jaws, or a packing piece,
and turn the spigot parallel.
Next, chuck the door casting by
the spigot, turn to 2%4in. dia.,
and face the mating surface,
finishing the door %32in. thick.

Now centre-drill for the dart
hole opening this up to Ysin.,
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and cut off the spigot flush

with the door. If the casting is
reasonably smooth, the outside
of the door can be left as it is.

If not, turn up a brass spigot,
say Yzin. dia., and an inch or
so long with a “sin. dia. pip to
fit into the hole in the door, and
solder it to the inside of the
door. Chuck the door by this
new spigot, check that it runs
reasonably true, and smooth off
the outside of
the casting with files and
abrasive paper. Finally melt
off the spigot.

The door-securing dart
and hinges are some of the
smallest components of
the locomotive, but are very
satisfying when they work
properly. Make the hinge
lugs first.

Chuck a length of 5/32in.
square mild steel in the 4jaw,
set to run truly, reduce ®/3zin.
length to 0.087in. dia. and
thread 8BA. Part off at ®1ein.,
advance the material in the

chuck and repeat. Drill one lug
for the hinge pin, and use as a
jig for drilling the second one,
then file to shape.

Offer up the smokebox door
to the door ring, centralize it,
and decide on the best position
for the lugs, then drill and tap
the ring 8BA and screw the lugs
in, aligning them with the hinge
pin, which is just a piece of
1118in. mild steel rod,

Now cut the hinge straps
from Y16 x Yain. mild steel,
rounding off one end of each.
Leave them over length, so
that they can be bent round the
hinge pin. Offer them up to the
door, and bend them so that
they will lie flat on the casting,
yet remain parallel. Clamp them
in position, then drill and attach
with countersunk rivets or very
small screws.

Note that the outer fixings will
emerge on the mating face of
the door and must be filed flush.

Now bend the outer ends of
the straps around the hinge pin,

and cut off the excess length. If
the hinge pin is reasonably tight
in the lugs it will probably stay
put, but if necessary the top
end can be threaded for a 12BA
nut. You should now have a pair
of workable hinges.

Ivatt and Brighton builders
may like to vary the design
here, and adapt the hinge
dimensions to the style of their
chosen prototype.

The door dart starts life as
a piece of Yin. mild steel rod.
Chuck in the 3jaw with about
1in. projecting. Decide the
overall length required for the
stem of the dart, and turn this
down to ¥gin. diameter. The
exact length will depend on the
thickness of the door, crossbar
and smokebox front ring.

If in doubt, it is better to
have it slightly too long, and it
can be adjusted with a washer
behind the handles. Reduce a
%16in. length of the outer end
to 0.098in. and thread 7BA.

File the next Ysin. length to a
¥32in. square. This can be done
accurately enough with reference
1o one of the chuck jaws.

Now reverse the component
in the chuck, finish the large
end to ¥a2in. thickness, and
file this to shape to form the
pointed head of the dart.

The two handles are basically
similar, each consisting of a
turned cylindrical bush with a
Y16in. steel wire handle silver-
soldered into a hole drilled in
one side. The outer handle is
tapped 7BA, while the inner one
requires a 3a2in. square hole to
match the dart. This is a job for
a small needle file.

By comparison, the crossbar
is easy to make, being basically
a piece of mild steel, ¥/g x ¥gin.,
with a slot in the middle to
accept the dart. The external
profile in the drawing is copied
from LBSC's own locomotive,
and should not need any further
explanation.

When complete, assemble
the dart, handles and crossbar
to the smokebox and determine
the best positions for the
crossbhar brackets. These are
bent from sheet steel or brass
and riveted to the inside of the
door ring.

The rivets must be
countersunk and filed flush on
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the outside of the ring, since
this has to form an airtight seal
against the door. Altermnatively,
small screws could be used,
inserted from inside into tapped
holes in the door ring.

The crossbar should drop
easily into the brackets and
should not be longer than
necessary or it may be difficult
to remove and refit through the
door aperture.

Chimney and blast pipe
The chimney and blast pipe
layout is unconventional, but
very practical and efficient.

It owes nothing to LBSC,

but is the work of National
214" Gauge Association
member, Peter Gardner, and
complements his redesign of
the boiler.

The chimney has a long liner,
which is a sliding fit in a socket
mounted inside the smokebox.
The blast pipe is very short,
virtually a nozzle mounted on
the floor of the smokebox. The
chimney can thus be removed
easily, leaving the smokebox
completely clear for access
to the tubes and pipework.

Our prototype, with the
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dimensions shown, steamed
extremely well first time out,
and no adjustments have been
necessary.

Tackle the chimney socket
first. Make the flange from a
1%4in. square of 16swg brass
or copper, bent to fit against the
intemal curve of the smokebox.
Centre it on the chimney hole
and cut a matching hole in it.

Obtain a piece of brass or
copper tube 1in. long and ¥ain.
internal diameter to slide over
the chimney liner. Square-up
one end, file the other to fit
against the flange, then silver-
solder the two parts together.
Secure the assembly inside the
smokebox with a countersunk
screw or rivet near each corner.

A casting will be available
for the chimney. Altematively
it can be turned from solid, or
from a fabrication comprising
a tube with a generous-sized
ring silver-soldered to each end.
In any case the sequence of
operations is similar.

First, hold the job in the 3-jaw
chuck as truly as possible.
Face the top of the chimney,
and bore the internal diameter
to just under ¥4in. to be a
press-fit on the chimney liner.
Now make a mandrel, chucking
any suitable piece of round or
square section brass or steel
and turning #ain. of the length
down so that the chimney will
push tightly over it, with the top
towards the chuck.

Use a round-nosed tool
to profile the exterior of the
chimney cap clean up the
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outside diameter of the shank,
and rough-turn the flared base.
Study the shape required
here, before removing too
much metal.

The upper part of the flared
base can be finished to the
profile visible on the side
elevation of the locomotive,
but the profile of the lower
sides - the end elevation
- cannot be finalised until the
base has been radiused to
fit the smokebox. This can
either be done by fly cutting
or, with a small chimney like
this, by careful hand filing.
Nothing looks worse on a
locomotive than a crooked
chimney, so whichever method
is chosen make sure that it sits
absolutely straight on
the smokebox.

To fly-cut the base, mount

the chimney horizontally with >

Inside the smokebox.
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a mandrel in the vertical slide,
clamp it in the toolpost or
directly to the top-slide. Adjust
so that the axis of the chimney
is at centre height, and at
right angles to the lathe axis.

Various types of fly cutter
are available, and will either
be mounted in the chuck or on
the faceplate, or on a mandrel
between centres.

Adjust the cutting bit to
1%sgin. radius. Run the lathe
fairly fast, and apply light
cuts and a slow feed with the
cross and top slides. Have the
smokebox to hand, to check
the result,

There will now be a ridge
remaining on either side of the
chimney base, which cannot
be removed by plain turning
methods, so this stage will
require some careful work with
round and halfround files.

Finally, remove the chimney
from the mandrel and press
- fit the liner, which is just a
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piece of ¥ain. diameter, 16
gauge copper or brass tube
2%2in. long and squared at
both ends.

Smokebox saddle

The smokebox saddle can
either be a casting or a
fabrication. If a clean casting
is available it should not need
much more than smoothing
over with files, though if
necessary the fly cutter can be
used again to produce

the radius.

If preferred, the saddle can
easily be fabricated from 16
or 18swg brass, cut and filed
to size to form the sides and
ends, topped with a rectangular
plate curved to fit around the
smokebox, and silver-soldered
together. The top plate will
require a large clearance hole
or slot to admit the steam and
exhaust pipes.

The saddle fits between the
frames and is secured to them

by four 6BA countersunk screws.
The exact height of the saddle
will depend on the position of
the top of the steam chest,
and some adjustment may also
be required to get the boiler
and smokebox level, so final
assembly of the saddle is best
left until the boiler is fitted.

The smokebox is retained
on the saddle by a running
nut on the blast pipe, which in
turn screws into the top of the
steam chest.

Smokebox fittings

The blast pipe is a length of
42in. diameter copper tube of at
least 18 gauge, threaded 40tpi
all the way along. Alternatively

it could be turned from brass

or bronze rod, and bored ®a2in.
right through. The threading

is best done in the lathe to
maintain straightness.

The overall length of the
tube is about 1¥sin. but this
may need to be adjusted on
assembly to achieve the 5sin.
distance from the face of the
blast nozzle to the base of the
chimney liner.

The blast nozzle is turned
from ¥sin. hexagonal brass.
Chuck the material, centre-drill
and open to ¥sin., about Yain.
deep, then enlarge this to 7az2in.
for azin. depth and tap /4 x
40, Finally, part off at #1sin.
overall length. The retaining
nut is similar, but tapped right
through, and radiused on one
side with a file so that it will
seat in the 1ein. hole in the
base of the smokebox.

Continuing with the
smokebox fittings, the steam
connection to the steam
chest is another externally-

Drawings are available from:
PO Box 87, Leominster,
Herefordshire, HR6 6AJ

Details of castings are
available from:
Box 2500, Model Engineer,
Berwick House, 8-10 Knoll Rise,
Orpington, Kent, BR6 OEL

Membership details of the
National 2%:" Gauge Association:
Peter De Salis-Johnston,
7 Tudor Court, Fulford,
Stoke-on-Trent, ST11 9RX

threaded vain. diameter tube,
similar to the blast pipe, but
approximately 5sin. longer. It
does not require a retaining
nut inside the smokebox

and can either be connected
directly to the main steam pipe
with a straight union, or by a
90deg. elbow as shown in the
drawing. This is the neater
method and maximises access
to the smokebox.

To make the elbow, chuck a
length of ¥2in. or *zin. square
brass or bronze bar in the 3jaw
with about *ain. projecting. Face
the end and turn Yain. down
to ¥sin. diameter. Then thread
this %8 x 32 from the tailstock.
Centre<drill, then drill ®3zin. dia.,
Y2in. deep. Part off at ¥sin.,
then centre-pop in the middle
of one of the flat sides. Drill a
pilot hole at this point, breaking
through into the previous %a3zin.
drilling, enlarge the pilot hole to
Tr32in. and tap /4 x 40 to accept
the steam chest connection.

@70 be continued.

AYESHA Il DRAWING AMENDMENTS

PUMP STAY

The dimension from the centre of the hole to the top of the
stay should be zin. rather than "/sin.

VALVE ECCENTRIC AND STOP COLLAR
The width of the stop collar should be ain. not 5/sin. and
the distance from the centre of the hole to the flat should be

3/=in. not sin.

GRATE

The distance from the centre lines of the spacers to the
outside edge is decreased from /zin. to */sin.
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SUPERHEATING

SUPERHEATING
- 1S It really helpful?

D.A. G. Brown
applies his
professional
knowledge of
thermodynamics
to assess the value
of superheating

for model steam
locomotives.

ince the first half of the
20th century there has
been a definite fashion
to incorporate
superheaters into our miniature
locomotives. My professional
background in thermodynamics
has led my idle curiosity to
investigate just how much
benefit accrues from this added
complication to model
engineering. After all,
superheaters do cost money to
build; they can be vulnerable to
decay by corrosion and
leakages in them can be
frustrating to mend. | am
assuming that the boiler
pressure at which we are
running is of the order of 80 to
100psi gauge (psig), rather far
removed from mid-20th century
practice on main line railways.
Just take a step back to
understand where the great
locomotive designers were
coming from. Originally it must
have been guesswork and lucky
inspiration, because the first
complete set of scientific data
to be available was Callendar's
steam tables in 1900. Over the
years these have been refined
and developed, to the extent
that my own set of tables (in Sl
units) runs to over 120 pages of
tightly packed information -
riveting reading some might say!
For those who prefer pictures,
the data has been put into
graphical form by Mollier. His
chart provides an excellent
quick reference for looking at
how an engine might perform.
In the past | have used it for
scheming out just what effect
modified turbine blades might
have in a generating set; also
looking at boiler conditions,
including the influence of
superheating. The chart is an
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excellent tool for rough sighting
work, but the tables are needed
for accurate detailed
calculations.

Let us look at a section of
the Mollier chart, reproduced in
fig 1. The complete original is
about A2 size and represents
the whole gamut of steam
conditions, right into the super-
critical range. Photocopying the
useful area for our purposes
still requires a size reduction,
but it retains the flavour of our
argument, although it is not
good enough for accurate
interrogation.