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PAGE 500

POWER SLOTTING
ATTACHMENT

The second part in this series describing
how to turn you lathe into an effective
slotting machine.

PAGE 8502

IN THE NEXT ISSUE
A glimpse at what the future holds!
PAGE 504

ANNA

Our contributors describe the mechanical
lubricator and the steam brake for this
delightful locomotive.

PAGE 505

CHANGING HINDSIGHT INTO
FORESIGHT

More advice on how to become an
effective model engineer. This time
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On the cover ...

On hand at the recent Bristol Model
Engineering and Hobbies Exhibition to
discuss model engineering and his
interest in building models of historical
stationary steam engines was our regular
contributor Anthony Mount.

On display was a selection of the many
models he has built and described in this
and other journals over the years. All
would have made good subjects for our
front cover but the little Benson vertical
steam engine from the 1860s was chosen
for its clean and elegant lines. The
chosen colour seems to suit it too.

For a full report on this popular event, the
fourth show in the current series, turn to
page 492 of this issue.

(Photograph by Neil Read)
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OMC-2 Beam Engine

hased on onginal designs from 1836- 1860 and working on 6w de this fully
working electro-magnetc engine kit represents how proneers of the nme,

wried to mimic steam engine technology in
their efforts to use the newly discovered
plenomenon of electncity.

With over 140 parts to assembly
and no machining or soldering
necessary, this kit brings 3 amiving
leaming expenence for both adulis

maxitrak

a wide range of model steam locos°& kits

infoimaidstone-engineering.couk

A COMPLETE RANGE
OF MATERIALS

* PROMPT MAIL ORDER -

BRASS . COPPER . STEEL .
BAR . SHEET . TUBE . ANGLE
B.A BOLTS . RIVETS . ETC

Catalogue £17, 00.

und youngaers alike. Made in
England, our engine kits range
from £99.87 inc. delivery.

'www.maxitrak.co.uk |

MAXITRAK | MLE.S 10 LARKSTORE PARK, LODGE ROAD,
STAPLEHURST, KENT TN12 0QY 01580 893030

PO Box 455 Chichestier, West Somex IOIK Y2ZH
Tel and Fax: 01243 375403
Email: oldenodelve brimemet.com www.oldmodeh.co.uk

* L
; LOCOMOTIVE DRAWINGS & CASTINGS :
w w
* B
* | Thinking of building your first Locomotive or starting another one. See below what we have to offer. *
* *
* Send for an itemised list of any of our range of 54 selected Locomotives. *
-5 Top quality Drawings, Cast Iron or Gunmetal Castings. *
* *
¥ 71/4'G Tich 0-4-0 3.1/2'G Britannia 4-6-2 BUILD OUR POPULAR HORIZONTAL MILL ENGINE X
x 71/4°G 1366 0-6-0 3.1/2°G Molly 0-6-0 1" Bore x 1.1/2" Stroke - Slide Valve x
* Length of Baseplate 12" - Diameter of Flywheel 6” *
* 5'NG Dholpur 2-8-4 314/2°G  Cant.Lamb  0-4-0 Height 6”- Width 6" - Weight 4.1/2 Kilos -
*5G Butch 0-6-0 3.1/2'G Petrolea 2-4-0 Complete with full building Manual *
X 5G Chub 0-4-0 3.1/2°G Iris 0-6-0 Unbeatable value at this price x
X 5G Simplex 0-6-0 3.1/2°G Doris 4-6-0 £125 + £06.50 Carriage inclusive of VAT *
¥5G Springbok 4-6-0 3.1/2"G Rainhill 0-2-2 MULTI-TUBULAR BOILER KIT X
* 5'G King John 4-6-0 3.1/2°G Heilan Lass.  4-6-2 Runs on Coal - Gas - Spirit *
* 5°G Dean Goods  0-6-0 3.1/2'G Rob Roy 0-6-0 4" dia. x 16swg Copper tube - 8.1/2" high *
* 5G 2251 0-6-0 3.1/2"G  Miss10to8 4-4-0 25 5/16” x 20g Copper tubes x
X 5G Firefly 262 3.1/2°G  Juliet 0-4-0 Firebox 3.1/2" dia. 3.1/2" long M
* 5G Mogul 2-6-2 3.1/2°G Virginia 4-4-0 Working pressure 80psi *
*5G Peggy 0-4-0 3.1/2°G Maisie 4-4-2 Suitable for above or similar engines S
* 5G Twin Sisters  0-6-0 3.1/2"G City of Truro  4-4-0 £65.00 + £6.50 Carriage inclusive of VAT x
X 5G Pansy 0-6-0 31/2°G  P.V.Baker  0-6-0 *
* 5'G Tich 0-4-0 x
* 5G New Combpyne  4-4-2T Radial Tank- LSW.R. 415 Class H
* 5°G New Nine Elms 0-4-2 L.SW.R. A12 Class with Beyer Tender *
EE 5'G New Salisbury 4-40 LS.W.R. 460 Class EE
" "
X 0'G Princess Coronation  4-6-2 2.1/2"G  Southemn Maid  0-6-0 x
* 0°G  Morris de Cowley 4-6-2 2.1/2°G Austere Ada 2-8-0 x
% 0'G  Hertford Hall 4-6-0 2.1/2"G Olympiade 4-6-0 x
* 0'G  Royal Scot 4-6-0 2.1/2'G Fayette 4-6-2 x
w

* G.L.R. DISTRIBUTORS LTD. UNIT C1, GEDDINGS ROAD. HODDESDON, HERTS. EN11 ONT *
3 Tel. 01992 470098 Fax. 01992 468700 E-Mail peteglr@btopenworld.com *
b4 Web site - www.modelmakingsupplies.co.uk Send six 1st class stamps for Catalogue L
A SEND FOR PRICE LIST OF ANY OF THE LOCOMOTIVES ABOVE x
! *
AR AR R R AR AR AR A AR A AR R AR R AR AR AR A AR A AR AR AR AR AR A AR AR AR AR AR AR AR AR AR AR




Also useful: a 4* diarmer
casting to assist drilli
a raising block to fit

Arc Euro Trade - November Offers

Unbeatable Value Engineering Products by Mail Order

240v Variable Speed Minigriy

- - - + Flexi,
Minidrill 3t o™
(Normally £33.25) £20.00

Offer price valid untif 30-11-05 (while stocks fast). P&P extra. VAT included.

Order on-ine at: WWW.arceurotrade.co.uk
Or phone for our catalogue AI’C Euro Tl’ﬂdc
T —

Tel: 0116 269 5693
10 Archdale Street, Syston, Leicester, LET INA

THE MOST VERSATILE TOOL FOR TURNING & FACING

It's easy to see why our biggest selling lurning tool is the SCLCR. This tool
can turn and face a bar without altering the toolpost. and the 80 deg nose
angle gives much more strength than a 60 deg (triangular) inserl.
The NJ17 insart cuts steel, stainless, cast iron, phosphor £
|bronze, brass, copper, aluminium elc. Ploase state shank g\
size required - 6, 8, 10 or 12mm square seclion. Spare y
ingerts £4 84 each for 6-10mm lools, £5.72 for 12mm

SPECIAL OFFER PRICE £30.90 (MRRP = £57 37)

USE THE OTHER 2 CORNERS FOR ECONOMY!

Our SCRCR rough turning tool uses the same inserts as the 6.8 ! Y
and 10mm square SCLCR tool above, and the boring bar below. o
The good news is thal it uses the other two cormera! These 100
deg cormers are extremely sirang, and rigid enough for rough
or intermittont turning. The insert is mounted at 75 deg to the
lathe axia. Only available in 10mm square secbon

SPECIAL OFFER PRICE £33.50 (MRRP = £57.37)
PROFILING WHEELS or SHAPING AXLES & PILLARS?

Iif you need to create fancy or complex shapes, our SRDCN button tool s
invaluable. The 10mm square shank holds a Smm dia cutling insert, and

gives great versatility, superb atrength and excellent tool

Mr D Hudson of Bromsgrove SME has used these lools
since 1095 to profile the special form of tyre lreads for
his self-steering wheel sels with greal consistency
Spare inserts cost just £3 85 each

SPECIAL OFFER PRICE £30.90 rrp = £5528)
TURN SMALL DIAMETERS with LIVE CENTRE

IN PLACE!
to small di {0

The SDJCR tool uses a 55 deg insert, allk L'
componants whan using a talstock centre nmmmmhm
A very worthwhile addition lo our range. 10mm square shank

Some of ow cuslomers even use lhese lools for
roughing oul 55 deg screwthreads. What will you use
yours for? Spare inserts cost just £4 .94 each

SPECIAL OFFER PRICE £30.90 MRRP = £57.37)

A TOP QUALITY BORING BAR FOR YOUR LATHE
Here's your opportunity to own a lop quality

Jade Products 65 Ilmer Close
Rugby Warks. CV21 1TY

[ = A DE ]
< Tel 01788 573056 >

boring bar which uses ow standard CCMT08
insert. Steel shank boring bars can generally

Vari Shade Range 9 - 13
External rotary control

12 month Warranty
After Sales-Spare Parts

CE quality marked
c € full EN379 & EN175
certification
Prices incl VAT

UK delivery £3.95

Solar
£67.95

& ] www.autodarkhelmet.co.uk [V/54 |

Batte
£54.9

To Advertise in
Model Engineer
Magazine - Call
Tony Robertson
on 01689 886650

10 mm 12 mm  |bore o a length of approx 5 imes
12 mm 16 mm |heir dameter. Ploase stale bar

dia required - 8, 10, 12 or 16mm.
16 mm 20 mm

Spare inserts just £4 94 each.
SPECIAL OFFER PRICE £34.90 mrrP = £72.35)
WAKE UP FROM YOUR NIGHTMARE WITH KIT-Q-CUT!
The original and famous Kit-Q-Cut parting tool fits the vast majority of ME
lathes, including ML7 & ML10 machines, regardiess of 1 The
tool can part through 1. 5/8" dia bar
It comes complete with key to insert and eject
the lough, wear resistant insert. Culs virtually
all materials. Spare inserts just £7.73 each a
SPECIAL OFFER PRICE £47.00 smrRP = £70.50)

DIGITAL INFRARED NON-CONTACT THERMOMETER
mm-m&uhm.w.sqb_.
it can help detect potential engine prolbyk and ist In
| gaining masimum performance wlom«mm C-trry
it with you amywhore - to check small
eloctric motors, mwhow‘mn—mmn
[the target and press the read button 10 display the surface
temperalure. The TN2 covers a range of -33 to +260°C with a
resolution of 0.1°C. Incorporates max, min and lock functions
and is swilchable between *C and *F  Complete with neck
strap and full operaling instructions /
SPECIAL OFFER PRICE £35.25
OME COMP

INDEXABLE

TOOLS C

Please add £1.40 for p&p, imespective of order size or value

) ke

.-,'.'/"‘H"“-?-.
GREENWOOD 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




New Online Shop at /\/ Visit the Shop That's

www.ajreeves.com Got the Lot!

C:-‘ Cat —— Ny

4
|
I"h

I

N

g . R 2000,
New, secure online ordering Appleby Hil 9:00am- 4.30pm Monday - Friday

Austrey, Warks, 9:00am-12,30pm Saturday
from Reeves 2000 e

The World's Largest Stockists '
of Model Engineering Supplies 2000

- - -
Drawings and Castings Currently Available
31 Stationary Engines 52 'Up to 32" Locomotives' 34 7'." Locomotives
c&mmsl! i _ Mmdj:L Tark Loco 'o_‘m,o Dolguc h Tank Loco
Lady Stephanie | Engine 0-4-0 Tich Tank Loco 0-4-0 Elidir Tank Loco
Mary Beam Engine _ 0-4-0 Hunsletie Tank Loco 0-4-0 Romuius Tank Loco
Nicholas Vertical Engine 0-6-0 Rob Roy Caledonian Loco 0-4-2 Tom Roit Tank Loco
Triple Expansion Marine Engine 2-6-2 Firefly GWR. Loco 0-6-0 Holmside Tank Loco
Trofan Vertical Engine 0-840 Caribou Canadan International Loco 0-8-0 Padds Tank Loco
\Munw 4-4.0 Virgnia Early Amarican Tender Loco 4-4-2 Loma Loco
Warrior 2 Engine.. 4.6.2 Britannia Class 7 BR Pacific Loco.... 4-6-0 King George V Loco....
13 Road Going Vehicles 62 5" Locomotives Workshop Equipment
inchading. ... including. .., including.....
1 Scﬁm Convertible Engine 0—4-0:3: Tank Loco Clock ing Tool
15" SC AkchinTraction Engi 0490 Tank Loco Geared Rotary & Indexing Table
1.5" SC Marshall Portable 060 Jack Tank Loco Gonroo'rhomnTapFﬂq&SukingTool
2" SC Clayton Waggon 240 Asia “Europa” Class Loco Lathe tes & Frontplates
2" SC Lincoinshire Lad Traction Engine 4-2:2 Stirling Single Tender Loco Light D nd Table
2" SC Thetford Town Traction Engine 4-4.0 Maid of Kent Tender Loco Reeaves itive Mini Drill
3"SC Fodenw 4-4-0 Washington Tender Loco Sparey Tailstock Turret
4* SC Foden T Tractor.... 460 King's Tender Loco.... Versatile Dividing Head...,
For full product listings, please see our website

Trade Counter Now Fully Stocked and Open to Callers - ALL WELCOME 25th Edition Catalog ue

Reeves 2000 9:00am-4 30pm Monday - Friday
Appleby Hill 9:00am-12.30pm Saturday

hus:rn',' =

Warks Tel: 01827 B308%4  sales{@ajreeves.com

Cve 3ER Fax; 01827 830631  hitp:/iwww.ajreeves.com




* Stationary Engines * Marine Engines
* Materials » Steam Fittings

* Boilers gounded 1906 by Mr Stuart Turne, * Fixings

STUART MODELS
Workshop Machinery Models

Stuart Pillar Drill

The Stuart Pillar Drill is now
available from stock. this is the
sccond release from our range
of workshop machinery models,
and makes an elegant counter

piece 1o our first release, the

Stuart Engineering Lathe > ' ; _ '
Stuart Pillar Drill
Set of castings materials - )
fxings and precut gears

£147.00 inc |
Postage & VAT < I Stuart Engineering Lathe
Set of castings materials

fixings and precut gears

£149.00 inc
Postage & VAT

STUART MODELS
Full Colour Catalogue

The all new Stuart Models catalogue
is now available, featuring many
new models including our range
of workshop machinery, which are
available as Sets of Castings, Machined
Kits and Ready to Run Models

Please send £5.00
for our New Catalogue

STUART MODELS
2003-2005

STUART MODELS
* Dept. ME, Braye Road, Vale, Guernsey, UK, GY3 5XA »
* Tel 01481 242041 » Fax 01481 247912 « www.stuartmodels.com »




Highest Prices Paid For

Rallway Relics

‘_"'_“"-——__
Totems (S

mnummmmm

Posters Locomotive Plates
mmmmmml
workplates. Up 1o £2.500 for GWR cabsides

ED s @D

Carriage Pnnts
Up to £150 offered

= *Lmaﬁ
WHITBY

--3.?5'!_

Cast lron/Enamel Signs
Especially from smaller companies

Base not included

SPECIAL OFFER TO READERS OF ‘MODEL ENGINEER’
The ‘Classic Clock' French Great Wheel, featured in the lan Beilby article
appearing in this issue, is on special offer to ‘ME’ readers at a reduced price
of £450 (list price £4951).

This kit features an authentic 3-wheel train, qualifying it as a genuine ‘great Tickets, Handbills & Paperwork
wheel' timepiece in the French tradition. As a consequence, both the great Any quantibes considered

Signalling tems &
Handlamps

Tablets,
Key Tokens,
Shelfplates etc

Cloclu

and centre wheels have 384 teeth! Due to the reduced friction and the high

precision engineering, the timepiece runs for 14 days (as opposed to the IMMEDIATE COLLECTION & SETTLEMENT ANYWHERE IN UK.
usual 7 days). FREE VALUATIONS INCLUDING PROBATEINSURANCE
This offer applies strictly to orders placed during the currency of this issue of

‘MODEL ENGINEER'. Order directly from Classic Clock Kits (Tel: 020 8668 PETER CLARK 01788 521491

5559, E-malil: sales@classicclockkits.com) mentioning ‘ME Offer’. 9 Manor Road, Leamington Spa CV32 TRJ

) IO I) E J: TheEﬁ;fi‘Z’ Ss;gzgglists

Fully illustrated catalogue A4 size with 54
models, some in full colour. UK £6.50,
Europe £7.50, Rest of world £9.50 all incl. p&p

W.A. COOMBER's Rotary Steam
Engine of 1876

7

AN
GEORGINA Overcrank Engine
designed by Tubal Cain
3"scale MARSHALL 7 NHP single cylinder Order securely on line at www.brunell.com or post to: Brunell Model Engineering,
general purpose Traction Engine 1910 Unit 32, Heysham Business Park, Middleton Road, Heysham, Lancs. LA3 3PP
'PRIDE OF THE ROAD' by Christopher R. Lord. email sales@brunell.com Tel/Ans: 01524-855887

Visit www.brunell.com to see and order catalogue and prices, all your tools, tooling, cutters, drills, materials, nuts and bolts, books, castings and drawings.

b w VISA o~
SRS p— Py secursly using

-- fE)‘:'.':. FEpEl. s




COMPASS HOUSE
MODEL ENGINEERING

BATTERY ELECTRIC LOCOMOTIVES

7%" Gauge Class 35 “Hymek"
B Mcvoni 2ot

With its four axle hung 280 watt motors and 150 amp
electronic controller our “Ready fo run* Hymek”™
will pull a three car train all afternoon!

From only £2995.00 on the track!
“Requires two bafteries “Not inciuded™

Colour Catalogue £2.50 Post paid
HIGH STREET, ROTHERFIELD, EAST SUSSEX, TN6 3LH, UK
PHONE: 01882 852668 - 07711 T17067
www.compass-house.co.uk
E-Mail: sales @ compass-house.co.uk

<

POLLY JMODEL

Polly Model Engineering Limited
Incorporating Bruce Engineering
For all your model engineering requirements.

Manufacturers of the renowned Polly 5
gauge passenger hauling, coal fired steam
loco kits, which are easily assembled with
hand tools and minimal skill. Polly loco kits
provide an ideal introduction to the model 4§~
engineering hobby. Latest Polly V1 illustrated,

Kit price only £5995 inc VAT.
Manufacture is )
complemented by our Bruce Engineering
Model Supplies business, giving a
comprehensive range of steam fittings,
accessories, materials, books, etc. We
specialise in supply of quality injectors
(JC, Chiverton), pressure gauges, etc.

Stationary engine Kits: we produce a wide
range of over 45 different models, including
designs by Anthony Mount, our own large R&B
gas engine, etc.. and supply the full range of
Stuart Models.

Practical Scale: Drawings, Castings, lost wax
parts, laser cut frames, CNC rods, CNC
platework, etc for the range of locos designed by
Neville Evans and serialised in Model Engi

See us at exhibitions or find these & other items in our
Supplies Catalogue £1.75 posted UK $5 worldwide
Polly Loco Kit Catalogue £3 Stuart Models Catalogue £5

Polly Model Engineering Ltd (Inc.Bruce Engineering)
Bridge Court, Bridge St., Long Eaton. Nottingham, NG104QQ
tel. 0115 9736700 fax 0115 9727251 =
@ www.pollymodelengineering .co.uk -

| I1th-13th November 2005
Woarwickshire Exhibition Centre
Fosse Way, near Leamington Sp&

on the junction of the A425/B4455

tor Citizen £6.00
Child £5.00
Family £19.00

booking in advance
before 7th October

FOR FURTHER INFORMATION & QUEUE BUSTER TICKETS SEE OUR
WEBSITE :WWW.MERIDIENNEEXHIBITIONS.CO.UK OR TEL:01925 14101

The only 3 day marine
modelling exhibition in the UK

Meridienne Exhibitions Ltd., The Fosse, Fosse Way, Leamington Spa, Warwickshire, CV31 IXN
Tel: 01926 614101, Fax: 01926 614293
email: info@meridienne.co.uk www.meridienneexhibitions.co.uk




Pro Machine Tools Ltd

Precision Machines Made in Germany
“For the discerning engineer”

Centre distance 350 mm
Centre height 110 mm
Power 1,4 kW, 230V, 50 Hz
Spindle speed infinitely variable
45 - 2300 r.p.m.

. |Feed 0,085 and 0,16 mm

- 1 D3000E :
- Centre distance 500 mm
~“|Centre height 110 mm
Power 1,4 kW, 230V, 50 Hz
Spindle speed infinitely variable
* 145 - 2300 r.p.m.
Feed infinitely variable 0 - 250 mm/min

Longitudinal X-axis 300 mm

i D4000E l— Transverse Y-axis 110 mm
280 mm

Vertical Z-axis

Power 1,4 kW, 230V, 50 Hz
Spindle speed infinitely variable
180 - 3000 r.p.m.

Centre distance 350 mm
Centre height 100 mm
Power 1,4 kW, 230V, 50 Hz T
|Spindle speed infinitely variable ° D6000E H]gh Speed
45 - 2300 r.p.m.
Feed 0,085 and 0,16 mm

“These lathes are incredibly quiet
and the speed adjustment is excel-

lent; no pulleys or belts to worry 5 YE AR Centre distance 600 mm

about. © Centre height 135 mm
Power 2,0 kW, 230 V, 50 Hz
WARRAN TY Spindle speed infinitely variable
100 - 5000 r.p.m.
. On All Wabeco Machines [°¢_%%andoiemm

All mills and lathes

can be supplied fully . _ )

fitted for CNC Wabeco produce precision made machines by rigorous

. quality control and accuracy testing. All lathes and mills
machining or can be are backed by an extensive range of tools and accessories.

retro fitted at a later ~ Wabeco machines are quality rather than eastern quanti-

date. ty. See our web site for details

Pro Machine Tools Ltd

17 Station Road Business Park
Barnack

] - Stamford
aoc RAFR PDEOM oo E"co Lincolnshire
PEg 3DW

B . Tel: (01780) 740956
Fax: (01780) 740957
Sales@emcomachinetools.co.uk

www.emcomachinetools.co.uk




Tel: +44 115 9736700
Fax: +44 115 9727251

Established range of easy to build
5" gauge models with a proven
track record. Suitable for
beginners or those wanting a fast
build loco to run, the Pollies have
no equal. Polly I to IV traditional
outline narrow gauge tender and
tank locos and Polly V & VI
offering a modern mainline outline.
Prices from £3763 - Polly I) 1o
£5999 - Polly V1, incl. VAT & UK
carriage.

Heritage Engines South West

=
Our exclusive range of 22 models
scaled from prototypes by Anthony
Mount. Available as drawings and
castings for the experienced model
engineer. Many of the kits
incorporate laser cut parts and lost
wax castings enabling the builder to
produce detailed working models.
Kit prices from £55. Latest Kientzy
engine kit £260.00 inc VAT,

Kientzy Engine

Polly Model Engineering Limited
Bridge Court, Bridge Street

POLLY Jy MODEL

Incorporating BRUCE ENGINEERING

Model Engineering in 21* Century

A wide range of products to suit all
your model engineering requirements

Bruce Engineering Model Supplies
A comprehensive range of fittings, accessories,

Renowned for our high quality steam fittings,
injectors, cylinder hones, stainless steel springs,
ete. We are proud to be appointed as distributors
of famous products including Henkel Loctite and
Johnson Matthey silver solders. New stock items
include silver steel, Argobraze 56 silver solver
for stainless steel, a range of small hex headed
MELric screws.

Hog Microstirling ready to run £125

Long Eaton
NOTTINGHAM
ENGLAND

NG10 4QQ

Practical Scale

A growing range of
drawings, castings and parts
for scale models. All
drawings and castings are
available for the Highland
Loch, and Jones Goods and
most drawings/parts
available for Penrhos
Grange. Penrhos Grange
(currently serialised in ME)
sets new standards for the
model engineer, with a
range of precision castings,
lost wax and laser cut parts.
CNC rods available with cut
platework is in preparation.

See us at exhibitions and rallies including:
Model Engineering and Modelling Exhibition,
Pickering Sep 23 - 25
Midlands Model Engineering Exhbition
Warwickshire Oct 14-19
Callers welcome at Long Eaton shop.

See webpage www.pollymodelengineering..co.uk
or telephone 0115 9736700 for further details.
Worldwide mail order a pleasure. Supplies
catalog £1.75 posted, Polly Loco Kit catalog £3,
Stuart Models catalog £5.

Note: No minimum order for supplies

Stuart Models

We stock a wide range of
these famous kits to suit the
requirements of all skill
levels. Traditional steam
engines in a variety of sizes
together with the more
recent workshop machines.




Back in print =

AN ALL-TIME MODEL ENGINEERING CLASSIC
THE AMATEUR’S LATHE

L.H.Sparey
Virtually the standard work on small (3-// inch) lathework since its original publication in 1948.
1972 0-85242-288-1 224 pages lllustrated paperback £8.75

NO MODEL ENGINEER SHOULD BE WITHOUT

MoDEL ENGINEER'S HANDBOOK

Tubal Cain

This third edition comprises a compilation of tables, facts, procedures and data that the author has
found invaluable in his model engineering activities. It provides a real mine of information to which
you will return again and again. Not the |east of its attributes is the use of data and calculations in both
imperial and SI units. The book also contains helpful explanations of the how’s and why's of using many
of the entries.

1996 1-85486-134-4 3rd Edition 240 pages lilustrated paperback  £9.95

Our favourite live steam trio

THE COUNTRYMAN'’S STEAM MANUAL

John Haining

First published in 1982, this new and enlarged edition covers the design, construction and care of steel
boilers in general, with formulae and data used by firms of repute. Designs of three vertical boilers are
included - the Sentinel, the Caradoc and a 3-inch scale version. TSR R

1996 1-85486-136-0  96pages lllustrated paperback £5.95 R i’y Séant”

MANUAL

MODEL INTRODUCING MODEL TRACTION ENGINE CONSTRUCTION -
TRAC“ON ENGNE John Haining
This book discusses types in a brief history, choice of model, workshop processes and the tools needed
for every stage of construction. Profusely illustrated and full of interesting and useful information.
1983 0-85242-805-7 112 pages lllustrated paperback £6.95

THE MODEL LOCOMOTIVE FROM SCRATCH
B.Terry Aspin

The Model Locomotive from Scratch is based on a series of articles by Chuck, the pseudonym used by the
author for a series of articles published in Model Engineer. Although S
some of the techniques may be regarded as a little strange by some, all "= MOREL LOCOHOTIVE
the examples shown are perfectly functional and the illustrations I\P,GTr ' o
factual. It is not merely a collection of previously published material - all the text and illustrations have g
been specially prepared by the author for this book in which he offers suggestions that can be regarded
as an alternative to the more expensive option of acquiring one of the hundreds of commercially
available model locomotives.

1998 1-85486-165-4 96 pages lllustrated paperback £10.95

Please add £1 p&p for single book orders and sop for each additional book ordered

Send payment with your name, address and telephone number to:
Customer Services, Highbury House Communications Plc, Berwick House, 8-10 Knoll Rise, Orpington, Kent BR6 oPS.
Cheques made payable to Highbury House Communications Plc.

Telephone Customer Services on 01689 886660/886661.
Don’t forget Valid From, Expiry Date and Issue Number details if you’re paying by credit card.
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Appendix

Let the number of sides be X.
In Fig 5.2 join AB and OB.
Now angle BOC = (360/x)deg.
So angle BOd = angle !/2BOC = (180/x)deg.
Also angle BAd = angle 1/2BOd = (90/x)deg.
Let (180/x) =6 and (90/x) = 6/2
So angle BOd = 6 and from this

siNQ=BA/BO. -t (1) because BP=Bd/sin 6

and angle BAd =0/2 and from this

SR = BB A s (2) because BA=Bd/sin'/20

Also from Fig 5.2 ef = Of - Oe
add AO to each, then
ef = (Of + OA) - (Oc + OA)

=2 A0 - Ac
o) T : R (3)
Now OB = Bd/ sinf..from(1) above............. @)

and AB = Bd/ sin!/20 from(2) above...............

by construction(above) we made side BC = 2, so:

Bd=1
So OB = 1/sinf...from (4) above................. (6)
and AB = 1/sin 1/26...from (5) above................ (7

So ef = [2/sin B - 1/sin !/26] from (3),(6).(7) above.
As required here where the length of the side is 2. For the general case where the side is a

given then:-
Let the side length be S, so in fig 5:
BC=S and Bd= /28
and OB = S/ 2 sinf
and AB = S/ 2sin'/26

So the throw (ef) = (S/sin® - S/ 2sin!/20) from (3) above

Therefore, to design a Reuleaux cam all that is necessary is to decide the throw required and
from this calculate the necessary combination of number of sides and length of each side to

satisfy it.

Reuleaux revision

It was a great pleasure to meet Ted Wale a few
weeks back. It is always interesting to see Ted’s
articles, not least the most recent ‘Some Strange
But Useful Numbers® dealing with golden
rectangles, Reuleaux polygons, and Fibonacci
numbers.

Unfortunately, in the transposition from Ted’s
original text to our graphic file sent to the
printers, things went slightly awry.

On page 222, M.E. 4254, the formula for the
general solution for the pentagon shown in fig. 5
should read:

T=(S/sin 6-58/2 sin!/26)

Ted also added a couple of helpful notes to the
Appendix, which are shown above.

Six weeks to go

Writing this note at the end of September, the 2005
Model Engineer Exhibition at Sandown Park seems
a long way off. However, by the time you read this
it will be just a couple of months away, and there is
just six weeks left to send in your entry form.

We know that there will be some stunning
models on display. We also hope to see some
novice's efforts, too. If you are pleased with your
model share it with us. Today’s Gold Medal
winners all started somewhere, many of them
encouraged by a minor award at the first showing.

We have also been heartened by the number of
clubs that have signed up for the 2005
Exhibition. One of the joys of visiting the

Exhibition is the chance to meet and talk to
model engineers with a wide variety of interests.

Don’t forget that this is the 75th Exhibition,
and we would like to make it one of the best.
Preparations have gone well. Now it is up to you
to enter your exhibit.

We would especially like to hear from previous
winners of major awards, and owners of
historically significant models from the famous
names who have written for Model Engineer over
the past hundred years or so.

Even closer for Dorset

Weymouth and District Model Engineering
Society also has a dozen or more Gold and Silver
medals going on display at an exhibition of
engineering models of all types to be held at the
Weymouth Museum, Brewer’s Quay, Hope
Square, from November 22 to December 23.
Hint! Just in time for a quick polish before
bringing them to Sandown Park for those of us
who can’t enjoy a late holiday in wonderful
Weymouth.

Change at the top

Those who follow these things will be
interested to know that in September, the
Board of Highbury House Communications
announced that Kelvin MacKenzie had
accepted an offer to join the Board in the role
of executive chairman. Mr. MacKenzie has
acquired a substantial shareholding in the
company. Simon Neathercoat, the non-
executive chairman of the company stepped
down from the Board, and Mark Simpson,
currently chief executive officer, will also step
down in due course.

Radio entreprencur and former editor of the
Sun, Mr. MacKenzie, commented: “The
company remains in a fragile state but at its heart
are good titles and core profitability. I am
hopeful we can build on this foundation.”

Amen to that.

CHUCK, the MUDDLE ENGINEER

by B. TERRY ASPIN
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IMLEC Comments

SIRS, - I enjoyed the recent
weekend at the Northampton Club
for the IMLEC competition;
however I wish to make some
comments.

Using a dynamometer car that
only recorded some of the load is
not acceptable. The locomotive had
to pull the driver and sometimes
another person to  prevent
derailment, and this load was not
recorded. This of course was to the
advantage of large engines with
heavy loads. A light high tensile rod
could have been used between the
engine buffer beam and the
dynamometer car such that the
driving car was pushed rather than
pulled. What value was used for the
Calorific value of the coal?

We cannot compare the
Northampton results with previous
events.

Rule 1 is ambiguous; it says:
“The competition is open to all
31/2in. and S5in. gauge steam
locomotives " etc. What happens if
someone brought a gas-fired
locomotive along, there are a few
about now!

Acknowledgements in  the
programme, The Leyland club is
credited with the loan of
scoreboards, sorry but these were
made for the 1988 IMLEC at
Eggborough and sign written by the
works painter, at that event Venetian
blind slats were used to write the
results on but they were too flimsy
and blew in the wind so on our next
event in 1992 we had the metal
strips made up for the results as well
as a new board for axle weights. |
suspect the framework for these
scoreboards has been replaced at
some time. | give full credit to the
Leyland club for the construction of
the finger board indicating the run
number and driver’s name.

For the record the 30 minute time
clock was made by one of our

members for the 1988
event and the same
man donated the ex-
post office scales for accurate
weighing of the coal although they
were available but not used this

year.

Two other firsts by the Leeds
Club, the IMLEC flag was first
used in 1992 at the suggestion of
Ted Joliffe and the first video of the
event was made in 1988 - I have a
copy but it was not on general sale.

The hog roast at Northampton
was a plus and the camping
arrangements good.

As 1 say I enjoyed the event and |
pass these comments so that future
clubs holding the event do not
repeat mistakes. I shall be booking
in my caravan for next year’s event.
Arthur Bellamy, Yorkshire.

Looking for a locomotive

SIRS, - KRATOS - Nigerian 2-8-2 -
31/2in. gauge. About 20 years ago |
was privileged to have on loan the
31/2in. gauge locomotive pictured
below. Unfortunately the owners
decided to sell and I could not
afford the price. Accordingly 1
would love to know where the
engine is now and whether or not
the owner is prepared to part with it.
Graham Warburton, Somerset.

Splined couplings
SIRS, - Derek Moxley’s letter re.
Vernier couplings (M.E. 4253, 5§
August 2005) has raised an
interesting point (to me at least).

My first inclination if called
upon to design such a coupling
would have been to specify
numbers of splines differing by
only one tooth; for example, in this
case to specify 20 and 21 teeth
giving an angular movement of 0.86
degrees (360/20-360/21) when the
splined shaft is moved forwards (or
backwards) by one tooth in each
splined socket.

A similar move with the numbers
reported by Mr. Moxley (which 1
don’t doubt are correct) would

The KRATOS locomotive sought by Graham Warburton.

result in an angular change of
1.80deg. (360/19-360/21) and this
did not seem to line up with the
claim of adjustment to less than 1
degree. However, a little more
thought and playing with sketches
showed that if the 21 tooth end of
the shaft was advanced 10 teeth and
the 19 tooth end advanced 9 teeth
then an angular change of 0.90deg.
indeed resulted (360*10/21-
360*9/19). Further, changing these
numbers to 11 and 10 respectively
produced a change of 0.90deg. in
the opposite direction. All well and
good and Rolls-Royce had got it
right after all!

The question in my mind is, why
go for an arrangement where the
finest adjustment requires the
operator to turn the splined shaft
through an angle approaching
180deg. and where an error in
judging the angle would result in
adjustment in the wrong direction.
Having experienced R-R thought
processes first hand, I know that
this is not just a bit of
thoughtlessness, there has to be a
reason.

What have I missed, can anyone
out there enlighten me?

Chris Hallaway, Cheltenham.

Eyebolts

SIRS, - My thanks to Mr. R. P.
Wilson (no relation) for his letter
(M.E. 4253, 5 August 2005) on
eyebolts and lifting locomotives, he
is perfectly right, however it is not
always practical for me to describe
every operation in complete detail,
so frequently some things get
missed.

For four years | was a designer in
fork lift trucks, lifting platforms
etc. so I know a little about lifting
matters and about two years on
special-purpose machinery,
including a big machine for an
atomic power station.

Never would 1 risk lifting a
locomotive with only one or even
two lifting points, an absolute
minimum of four ‘one at each

corner’ is mandatory. In the case of
tank locomotives, shaped ‘yokes’ of
l/4in, mild steel go under the heads
of buffers (so scoring no paint) at
cach end, and a 6ft. length of
rectangular hollow section acts as a
load spreader, heavily supported by
stout chain at each end. Equally
thoughtfully, it is carefully painted
black, with ‘GWR No. 9" and the
standard working load stencilled in
white. Lifting beam No. 9 was for
the largest locomotives, and was
sent down to Cardiff to load good
old 6000 King George V onto ‘his’
transatlantic voyage in 1927. Any
questions?

For tender locomotives, two hefty
hooks fit under the rear buffer
plates, with the yoke under the front
buffers. Tenders are built with four
lifting rings on the tank.

In the case of Lillian and
GWRillian, one dynamo bolt in
cach buffer plate will only be used
during chassis construction, and a
bit of hand manipulation ensures
‘which way up’. For handling the
assembled engine, then four
dynamo bolts - one at each corner -
will be used.

The overhead electric powered
hoist is a 125kg model, boosted to
500kg by hefty pulleys, no extra
load on the hoist for they are
mounted on the trolley, which in
turn rides on an I-beam about 4.5 x
3in. I have checked out the ‘I" and
the ‘Z’ of this and all is *stressed’
and calculated for a minimum
safety factor of four.

Drawn to my attention by friend
R. P. Wilson, I hope that this little
discussion has been of assistance to
builders of large locomotives.

When it is necessary to use a
hoist like this to assemble a firebox
c/w tubes into the outer shell, you
are getting somewhere!

Keith Wilson.

Choosing a lathe

SIRS, - The letter from Brian
Thompson (M.E. 4251, 8 July
2005) asking readers advice is
almost parallel to a letter written by
me (M E. 4205). | am ever nearer to
retirement now and have sold my
Chinese lathe and am looking
forward to my next lathe which will
be British. In that letter I took issue
with Anthony Mounts very well
written series on fine tuning a
Chinese BH600 lathe that wasn’t a
fine tune at all!

Seven of the editions referred to
items which related to sloppy fits,
making oil grooves or
compensating for crude build ete.
Several readers wrote in to support
my views.
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This Chinese vs. British debate
has rattled around in Post Bag for
many years and has rattled many
readers also.

There are a few facts to take on
board. A Chinese lathe will be
worth a fraction of its bought price
within a wvery short time. Most
dealers won't touch them with a
barge pole for all sorts of wvery
good reasons.

1 want a lathe that I can plug in
and go. I don’t want to spend
dozens of hours getting a new lathe
up to an acceptable standard. There
are pages of advertisements in M.E,
offering a huge range of
machines and even more on the
internet including one company in
Hertfordshire the specialises in

re-built Colchester lathes
(usual disclaimer).
I hope this helps Brian

Thompson, it won't be an easy
decision but I've been there, I've
bought one but I won't wear the
T-shirt!

The next few editions of M.E.
should prove interesting reading.
Terry White, Hertfordshire.

More advice on lathes
SIRS, - Re: Post Bag (M.E. 4252,
22 July) - Choosing a lathe. | was
interested to read Brian Thompson’s
letter about choosing a lathe
because 1 went through a similar
process a couple of years ago and
nothing has changed since that
would lead me to a different
conclusion.

The first question that needs to
be addressed is what sort of models
do you want to build, as the
diversity of scale and complexity
has grown significantly in recent
years, so don’t fall into the trap of
under estimating your needs.

If you have already experienced
the flexibility, power and rigidity of
a Colchester Student [ can
understand you looking beyond the
confines of a Myford. There is a
good chance if you buy a good used
machine that you will get most of
your money back if you find you
have done the wrong thing and need
to sell it on. However, if you buy a
new machine you stand to loose a
lot more money if you find it
unsuitable for your needs.

After much soul searching 1
decided to purchase a new Chinese
lathe rather than a second hand
Colchester and have been very
satisfied with its capacity and
performance. Whilst the Craftsman
represents excellent value, it does
have very real limitations on speed
range and capacity if you are
looking to build the larger size

|

letters published in Post Bag should not be assumed to

hmwunhnwmlh those of the Editors, other contributors,
or Highbury House Communications Plc.
Correspondence for Post Bag should be sent to: -
The Edltor, Model
Berwick House, 8-10 Knoll Rise, Orplagton, Kent, BR6 0L fax: 01689-886666

Publication is at the discretion of the Editor.
'Ehemm:fkﬂuxmhedﬂadmmhmmdemﬂwmﬂubh

Correspondents should note that p

ammmhdmnfmwﬁurmdnbmulﬁrpnbhmn

In the mterests of security,

details are not published

correspondents’
unless specific instructions to do so are given.
Responses to published letters are forwarded as appropriste.

models. 1 decided to stretch the
budget and go for the Challenger
(Warco version GH-1440) for the
following reasons:

It can easily accommodate the
large quarter scale traction engine
that I am currently building, both in
terms of swing and bed length, but
it also has a useful speed range from
45 to 1800rpm. I am pretty sure it
will also meet my future needs. You
can purchase the machine with the
longitudinal travel hand wheel on
the right-hand side of the apron,
which I find more comfortable
especially when the hot chips are
flying. It has an excellent brake,
which seems to stop the machine
instantly, very useful for certain
screw cutting operations, and very
reassuring on the odd occasion
when things start to go wrong.

It not only handles the larger
work, but fitted with a 125 rather
than a 200 chuck, it handles the
smaller sizes very well at speeds up
to 1800rpm. It has a generous bed
length and large capacity spindle
bore. Clearance over the bed and
saddle is good and with the gap
removed it will easily accommodate
a 450 diameter face plate with room
to spare.

I run mine on a three phase
supply with the standard two speed
motor and find it responds to speed
change and reverse running very
well. The friend who kindly
recommended the machine to me
runs his with a three phase motor
and a 240 volt inverter which
delivers a very smooth soft-start
and variable speed control from 0
to 2000rpm. This inverter solution
to speed range and control would
be well worth considering if you
feel the Craftsman will meet all
your needs. I would suggest you
speak to Anthony Mount and read
the very interesting articles he
wrote on fine tuning his own BH-
600 lathe.

It would be nice to think that
these machines could be used in a
home workshop straight out of the
box, but they are far from ideal and
I ended up doing the following
modifications:

Made a replacement cross slide
to better fit the Multi Fix tool
holder system that | prefer and
extend the slide travel.

Fitted a large tool tray on top of
the headstock.

Made some long shaft chuck
keys to avoid clashes with the
headstock.

Fitted rubber slide covers to the
front of the tail stock to help keep
the bed contact clean.

Set the work light and coolant
delivery tube mount further back
with a blocking piece to provide
more comfortable clearance for the
tailstock. Also fitted a swivel elbow
where the rigid coolant pipe joins to
the flexible hose.

Removed the lead screw protector
coil spring to accommodate close up
working to the headstock.

Made a cover plate with an O-
ring seal around the tail stock barrel
to keep out stray particles, and
fitted a simple digital readout to
measure the barrel projection.

Put a rotary stop on the saddle
clamp handle to prevent it from
striking the tailstock when moving
down the bed.

1 shortened the power drive
selection lever on the saddle to
ensure full gear engagement.

Formed a front, rather than back
access for the coolant tank within
the lathe base, turned the tank
around, reorganised the plumbing,
provided a particle filter and a low
pressure air feed to keep the
contents sweet. Made the front
cover between the two cast iron end
columns a removable section and
fitted a sheet metal shelf for
additional storage.

Made cork faced steel pads and
fitted screws for levelling the lathe.

1 also made additional change
wheel gears in order to extend the
range of thread cutting option.

1 fitted a Newell digital readout
system.

With these modifications and a
comprehensive range of chucks and
tooling I find the lathe is a joy to use
for both large and small size work.
Stuart Walker, Surrey.

Even more lathe advice
SIRS, - In reply to Mr. Brian
Thompson’s letter (M.E. 4252, 22
July 2005) on choosing a lathe. I
found myself in the same position
back in 2002 when I purchased a
Craftsman lathe.

These Chinese machines seem to
be very good value for money, mine
is in use most days.

1 would however advise Mr.
Thompson to have an inverter

variable speed system fitted as this
will save messing with belts and
pulleys.

I have also purchased a 626
milling machine which I also run
off the inverter (but not at the same
time of course).

I hope this information is of
some use to Mr. Thompson.
Michael Dodd, Staffordshire.

We have received several letters
on this subject and the message
seems to be in favour of these
machines because of the cheapness.
The quality may vary but we have
also heard from one reader who
was unhappy and the supplier took
back the machine with no quibble. It
would seem that these machines are
good value and enable a workshop
to be set up very cheaply but it may
pay prospective purchasers to check
them thoroughly and te contact the
suppliers if you are at all unhappy
with what is delivered.

Dynamometer car testing
SIRS, - Your IMLEC Report issue
(M.E. 4254, 19 August 2005)
shows that Chuck must have been
with us in spirit sometime in early
May.

We had got the Dynamometer
car’s load-measuring assembly
fixed to a 2in. U-section beam,
wound up ever so tightly in the
long-suffering workshop vice.
Below this dangled two 56lb
weights, courtesy of a not-too-thick
bit of galvanised wire (did you
know that an old coat-hanger can
take 1ewt in tension? That’s a lot of
dirty macs). Even wearing safety
boots, we were very wary of
approaching the contraption to
discover  whether it would
accurately measure the addition and
removal of a 6oz pair of pliers. (It
did, thus demonstrating that it had
enough resolution to measure the
tractive effort of a small 3.5in.
gauge locomotive as well as that of
a narrow-gauge 5in. one, without
any form of range-changing).

May we take this opportunity of
thanking everyone for their
appreciative and complimentary
remarks about this project? We were
very pleased it did the job properly -
we had taken great care to design it
for reliability, but failure would have
been horribly public.

Incidentally, how are we to
convince our work colleagues that
we are NOT train spotters, now that
‘the old firm’ has appeared on the
cover of M.E. beside Ballan's
locomotive?

Carl Bailey, Garth Porter,
Northampton SME.
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This fine wheel-cutting engine was the work of Phil Bridgway of City of Also on the City of Newport SME stand was this friple expansion marine
Newport MES. engine by Julian Wood.

THE BRISTOL MODEL
ENGINEERING AND
HOBBIES EXHIBITION 2005

Neil Read making the wheels for larger types of clock. The  very tidy triple expansion marine engine by
reports on the many items to see C l':i}' of Newpo;t sta:;d] wasdwc]lh ;fockc:l wii(tjh a Jul}ai‘n Wooi_( photodZ ). ) . .

. wide variety of models and rubbing shoulders ¢ making and running of gas turbine

and enthrall at Thornbury this year. with Mr. Bridgway’s wheel-cutting engine was a  engines is a well-supported facet of the hobby

but the casual observer is not always

ow seemingly a permanent let into the secret of how such engines
Nﬁxturc in the model
engineer’s calendar, the
Bristol show appears to go from

strength to strength. This was the

are made. James Hill of the Gas
Turbine  Builders  Association
obviously feels this should change as
he had on display a selection of press

fourth in the current series and was tools for making axial flow

naturally a popular venue for those compressor blades for one of these

from the more south-westerly engines (photo 3).

regions of the British Isles. However,

there are many from other parts of

the country that make a point of

visiting this event and with the

It is always a pleasure to see the
Society of Omamental Turners at events.

quality and quantity of exhibits on

display at this year's exhibition this

Not for them a few lifeless exhibits on a
trestle table, they like to bring along their
is, perhaps, no surprise.
Let us start this report with a nicely

machines and show people what their
hobby is about (photo 4).

Adjacent to the host society's stand,

Bristol SMEE, was a small table

made wheel-cutting engine (photo 1). displaying the popular tool and cutter

This was the work of Phil Bridgway grinders found in use in model

of City of Newport MES. This looked some press tooling used by James Hill of the Gas Turbine Builders engineer's workshops. Amongst these

a sturdy machine and well suited to Association to make axial flow compressor blades. was a locally made one called the

The energetic members for the Society of Ornamental Turners gave The neat Colyer/Caseley tool and cutter grinder atiracted the attention of
demonstrations throughout the show. many visitors.
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Class D56 by Roy Simmons.

Colyer/ Caseley after the collaborating members
of Bristol SMEE who designed and made it
(photo 5). Apparently one member looked after
the grinding wheel head whilst the other produced
the work holding arrangements. Whether they
ever fell out about whose turn it was to have the
tool and cutter grinder that evening is not

recorded. Hopefully they both have one by now!

Seen on the Bristol SME stand was this 5in. gauge GER Claud Hamilton

The fine workmanship on Dave Parnell’s part built 71/4in. gauge Duchess of

Hamilton is evident in this photo.

Bristol SMEE members had rallied round and
had a most impressive display of their work on
display. I particularly liked the look of the Sin.
gauge GER Claud Hamilton Class D56 by Roy
Simmons. This model was built by Roy from the
works drawings (photo 6).

Adjacent to the Bristol stand was a display by
Dave Parnell who was exhibiting his part built

This fine clock is the work of Peter Heimann and
a series will appear in M.E. in the near future.

An example of the ever popular Gnome monosoupape 100hp rotary aero
engine by Charles Morgan.

An example of Galileo’s escapement made by
Hywel Lambert.

7/4in. gauge Duchess of Hamilton. The standard
of workmanship on this massive locomotive is very
high indeed and 1 can only hope my photo (photo
7) gives some idea of the standard achieved.

One of the nice things about travelling to
events like this is that you get to meet people who
otherwise would just be names on your

contributor list. I was therefore delighted to meet i

A handsome 2in. to the foot Fowler traction
engine by John Morgan of East Somerset SMEE.

N R =

balance plough and made by Jack Brunson.
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The neat light delivery van made by J. B. Prior of the Guild of Model

Wheelwrights.

up with Peter Heimann and have the opportunity
to photograph his latest clock (photo 8). Peter
has contributed several clock series to the
magazine and his many fans will be glad to hear
that this latest one has been written up and will
appear in the not too distant future.

There were several other clock entries on
display. Amongst several fine timepieces made
by Hywel Lambert was a link with the past in the
form of an example of Galileo's escapement to
the design of John Wilding (photo 9).

A very fine Fowler 2in. to the foot scale

have flown in 1848.

traction engine caught my eye on the East
Somerset SMEE stand (photo 10). This was the
work of member John Morgan who apparently
built it in the space of two years. A Gnome
monosoupape 100hp rotary engine (photo 11)
was also seen on this stand made by Charles
Morgan. Any relation 1 wonder?

The cable system of ploughing using two
engines pulling the plough between them will be
familiar to many readers and a superb miniature,
ploughing outfit (photo 12) was on display made
by Jack Brunsdon. Such an exhibit, of course,

Road locomotives in 1:3 scale are impressive machines and this McLaren by

K. Davies was superh.

The replica of John Stringfellow's first steam powered model aircraft said to

involves the maker in building not one but two
suitable engines and their implements so *hats
off” to Mr. Brunsdon for his endurance.

The Guild of Model Wheelwrights had their
usual display of finely made models of horse drawn
implements and vehicles. I do not recall secing the
light delivery van by J. B. Prior before and herewith
offer a photo (photo 13) so that readers can admire
its fine lines and sign written coach work.

The flurry of interest in steam-powered flight
that has recently appeared in M.E. prompted me
to examine the next exhibit with some interest. It

A &

Harry Paviour’s fine 31/2in. gauge model of the unusual Southern Railway
Bullied Class Q1.

On loan from the Bristol Industrial Museum were this Garrett threshing

LBSC’s legacy continues to live on. A delightful 21/2in. gauge Dyak exhibited
by Dennis Lock

machine and straw elevator built by F. G. Bettles in 1:12 scale.
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A fine display of the models designed and built by Anthony Mount and

described in this and other journals.

was a replica of the first steam powered model
aircraft built by John Stringfellow (1799-1883)
and believed to have flown in Chard, Somerset in
1848 (photo 14). It was built by past and present
employees of Rolls Royce ple, Bristol. This
model was the one featured in the BBC, Adam
Hart-Davies television programme ‘What the
Victorians did for us” but failed to fly on that
occasion due to engine problems. With an engine
based on that built by Stringfellow it has now
accomplished flights of up to 42 feet.

A walk back to the car to fetch something gave
me the opportunity to look around the outdoor
exhibits. The steam driven printing press printing
toy money was good fun but [ was also impressed
with the appearance of Mr. K. Davies’ splendid
1:3 scale McLaren road locomotive (photo 15). It
could almost pass for a full size vehicle in the
photo although the out of scale road fund license
disc holder on the canopy does rather give the
game away.

Returning to the hall I paused for a few
moments to admire the exhibits on the 212"
Gauge Association stand and in particular to
take another look at the new Ayesha. This
reminded me that I had passed another LBSC
designed locomotive earlier and returned to
photograph it (photo 16). This was a 2!/2in.
gauge Dyak by Dennis Lock and it is an
attractive little engine - perhaps another for
revival by the 21/2” Gauge Association.

I had always regarded our occasional
contributor and esteemed judge at the Model
Engineer Exhibition, Harry Paviour, as a
confirmed ‘road steam’ man. However, it seems

that Harry has catholic tastes and I was
introduced to his 3!/2in. gauge model of the
Southern Railway Bullied Class QI (photo 17).
This was a fine little model of this
unconventional locomotive and I will remember
not to jump to conclusions in the future.

It seems the organisers of the exhibition had
left no stone unturned in obtaining interesting
exhibits for the exhibition. Bristol Industrial
Museum had provided a couple of fine models in
the form of a Garrett threshing machine and
straw elevator. These were built by F. G. Bettles
and were in 1:12 scale (photo 18).

Also by Stan Compton was this 77/4in. gauge
del of Steph 1's Locomotion of 1825,

A close up view showing the attention to detail on Stan Compton’s La
France fire engine of 1900.

Few have done more to promote the modelling
of stationary steam engines than Anthony Mount,
whose name will be familiar to most readers.
Anthony was on hand at the exhibition to chat
about his designs and had all his models on
display (photo 19). A rare opportunity to check
out the many and varied designs conjured up by
our forebears.

The Hereford SME stand was always quite
busy and it was not till later in the day I paid it a
visit. It was worth the wait as amongst a number
of fine exhibits were two exceptional models by
member Stan Compton. The La France (USA)
horse drawn steam fire engine of 1900 was
magnificent and I include a close up which
hopefully shows some of the detail (photo 20).
Stan’s 7!/4in. gauge model of Locometion of 1825
was also built to a very high standard (photo 21).

Time perhaps for some more tooling and |
show a photograph (photo 22) of an interesting
tool post milling attachment devised by Maurice
Turnbull to enable him to thread mill some very
fine leadscrews, examples of which were on
display with the tool. How about a description for
the magazine Maurice?

Our final model (photo 23) is a neat little
tank engine, a 5in. gauge NLR 4-4-0 passenger
tank No. 48 to be precise and this was built by
Nigel Dickinson.

Well, we have run out of space before running
out of models. I hope readers have enjoyed this
brief visit to the Bristol Exhibition. If so why not
give this exhibition a try yourself next year. It

will run from 18 to 20 August 2006 so
make a note in your diaries now.

Maurice Turnbull’s tool post milling device with examples of threads milled
in the foreground.

Nigel Dickinson.

The neat little 5in. gauge NLR passenger tank locomotive No. 48 built by
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The four frame feet were supplied in an as
machined condition.

The feet were held between soft jaws in the
bench vice for polishing.

A foot after being polished. Progressively finer
grades of emery cloth are used then metal polish.

BUILDING THE FRENCH
GREAT WHEEL CLOCK

FROM CLASSIC CLOCK KITS

Ian Beilby

offers further advice on the hand
pelishing of the components.
@Part [ll continued from page 378
(M. E. 4257, 30 September 2005)

he four frame feet are shown in photo 27,

I and although the machining of the feet has

been done very well, the feet still require
polishing, hopefully to a mirror finish! It is no
good just polishing the feet with polish and a
cloth. The feet require a little more treatment
than that. They still exhibit slight turning marks
as can be seen in photo 27 and these will have to
be removed with emery cloth before any effective
polishing can take place.

I appreciate that model engineers would have
no difficulty in mounting the feet on a stub arbor
or mandrel on the lathe and performing the
finishing operation in this way, and this is
certainly the quickest and easiest way to perform
this task. However, as | said earlier I deliberately

Spot the difference? The machined finish on the
foot is good but is improved by polishing.

wanted to show how all the components of the
clock could be finished by hand.

I therefore chose to grip the foot in the jaws of
the bench vice as shown in photo 28 and remove
the turning marks with strips of emery cloth. The
cloth is applied in a seesaw fashion until the
turning marks are removed. The foot is rotated in
the jaws of the vice and the process repeated until
the whole perimeter of the foot has been
completed and is free from turning marks.

The secret is to use long thin strips of emery
cloth and work quite quickly. Quite a bit of
downward pressure can be employed, and the
work is not as laborious as imagined. Different
grades of cloth will be required, working down to
the finest. When you are confident that all the
marks have been removed, the polish can be
applied and the foot buffed-up with strips of
polishing cloth in the same way.

If all of the turning marks have not been
removed, the polish has the effect of highlighting
the marks, and it is simply a matter of working over
this area again, photo 29. A comparison between
two of the feet can be seen in photo 30. When all

four feet have been polished they can be screwed
back onto the frames as shown in photo 31.

The frame pillars are the next items to be
polished. Photograph 32 shows one of the pillars
and as you can see the pillars have been machined
very well, with the minimum of turning marks.
However, they do require polishing.

Again, | appreciate that readers with a lathe
could use it to speed up the work, however the
pillars can be polished just as well in the same
way that the frame feet were polished. The pillars
are gripped in the bench vice and fine emery
cloth used to remove any slight blemishes and
impart a satin finish.

Photographs 33, 34 and 35 show the process.
The pillars can then be polished. As before, the
polish will highlight any marks and the process
should be repeated until all the pillars are free
from any marks and a fine polish obtained.

The screws used to assemble the frames and
pillars are ordinary steel machine screws, and their
finish does leave a little to be desired. Photograph
36 shows one of the screws. However, they are not
difficult to polish and bring to a much more

i oy .:- .-p- # -

The frames after being reunited with their
polished feet.

A pillar being gripped ready for polishing in the
bench vice.
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acceptable finish. A pin vice and emery papers are
used as shown in photo 37. The head of the screw
is rotated against the emery paper that is pinned to
a wooded block.

Progressively finer papers should be used and
the heads of the screws finally polished with
Solvol Autosol. Photographs 38 and 39 show
some of the screws after polishing. A photo of
the assembled frames and pillars is given at
photo 40, and hopefully this gives the reader
some idea of the sort of finish to aim for.

The mainspring barrel rotates in two supports
screwed to the base plate of the clock; both
supports are independent of the frames of the
movement and are made from castings. The
supports were previously shown in photos 19 and
20. As you would expect from castings, the edges
of the castings are not as well finished as the
edges of the milled plates, and this can be seen in
photos 41 and 42. The castings will require
filing in order to remove some of the ragging and
any minor blemishes.

The click and screw are removed from the
front support, and any blemishes can then be
removed from the internal and external edges of
the casting with a No.6 or 4 half round file. The
edges can then be brought to a good finish with
fine emery papers wrapped around the file.
Photograph 43 shows the edge of one of the

The heads of commercial screws can be
improved by polishing.

The emery cloth can be worked to and fro to
remove the machining marks.

-
If any machining marks show after polishing
further work with emery cloth is called for.

A finished pillar. It important to be patient when polishing and not try to rush the process.

supports prior to polishing and you can see all the
casting blemishes have been removed.

In order to clean up the faces of the supports a
sheet of emery paper should be fixed to a flat

Here the screw is held in a pin chuck so the head
can be polished.

&

L
-

-
‘.: .-
&

A selection of screws with their heads polished
and ready for assembly.

The polished frames assembled with the feet,
pillars and screws.

surface. The face of the support can then be worked
first in one direction and then the other until all
marks have been removed. Both supports should
then be polished. Care should be taken to remove

A screw after some attention. Aim to keep the
head square and not ‘dubbed off".

Poﬁsm'n !h ng arbor supports. Some
filing was necessary to remove the cast surface.
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Some casting flash was still apparent on the
arbor supports.

The finish achieved on one of the arbor supports
after some polishing.

The finished arbor supports. The front one shows
the polished click and screw.

The fusee and spring barrel were not separated
for polishing.

any polish from the pivot holes in the supports. The
finished supports can be seen in photo 44.

The mainspring barrel and fusee are still joined
together by the steel fusee line as was shown in
photo 18. The line is knotted at both ends, and
although it does make it rather difficult to polish
both these components whilst attached together,
the line is perhaps best left attached. Tying small
knots in steel wire is not the easiest of tasks,
especially for someone not used to the job, and I
would recommend that the line be left in place.

On no account should the mainspring be
removed from the barrel. The spring is new and
has been correctly fitted and lubricated and there
is no need for its removal from the barrel. Without
the use of a mainspring winder to remove or insert
the spring this could prove to be most dangerous.

The barrel is placed between the jaws of the
bench vice where the periphery of the barrel is
finished and polished as before. The end-caps of
the barrel are easily polished. Care should be
taken to ensure that no polish enters the pivot
holes in the caps.

The fusee is very well machined and requires
no other finishing, however the surface and
grooves of the fusee should be polished. Old
toothbrushes dipped in liquid polish prove most
effective in applying the polish. The fusee should
be finally polished with a soft clock brush.

The fusee stop, which is made from steel,
should be unscrewed and polished. The pivots of
the fusee arbor are well finished and require no
treatment. The winding square however should
be well polished, and as the front of the square is
particularly noticeable, this should be brought to
a very high finish. Finally the fusee line should

The fusee was well machined but the grooves
were polished.

be run through a clean cloth to remove any oil or
dirt. The polished mainspring barrel and fusee
can be seen in photos 45 and 46.

After polishing, the components should be
handled as carefully as possible, as natural grease
from your fingers will tarnish the brass leaving
unsightly stains. I generally wrap the components in
acid free paper until the clock is finally assembled.

It now only remains to polish the wheel work
and several other small components before the
clock can be re-assembled. The motion work,
pallet arbor, crutch, fusee stop lever and dial bezel
are all straightforward items to polish, and require
no special treatment. The pallet faces were well
polished and required no further work. The body
of the pallets was cleaned up with fine emery
sticks. The pallets should not be removed from
the arbor. The fusee stop lever is made from steel
and may require cleaning-up with emery papers.

The great wheel, centre wheel and escape wheel
after polishing.

Polishing the escape wheel assembly on a
special, raised board.

All the steel components of the clock should
be brought to a polished finish, not just from an
aesthetic point of view, but also to prevent
rusting in future years. Some of the items are
quite small and care should be taken not to
misplace any of them.

Naturally the centre and escape wheels are ready
mounted on their arbors, and one of the best ways
to polish them is by mounting them on a suitable
board with drilled holes to take the arbors. The
wheels can then be polished with liquid polish and
brushes in order to achieve a highly polished
finish. A good quality soft clock brush should be
used for the final polishing, and the wheel tecth
should be carefully brushed to remove any excess
polish. Photograph 47 shows the escape wheel in
the process of being polished. The spokes or
crossings of the wheels should be burnished with
an oval burnisher. The steel arbors and pinions
should be polished with Solvol Autosol and care
should be taken to ensure no trace of polishing
compound remains in any of the leaves of the
pinions. Any residual polish can be removed using
paraffin or methylated spirit.

The great wheel requires polishing in the same
way, and the fusee click and click spring should
have been removed from the centre of the wheel.
The wheels, as received, are very well finished
and only require the minimum of work to produce
perfectly acceptable results. The three train
wheels after polishing can be seen in photo 48.

@75 be continued.

Classic Clock Kits can be contacted at 75
Foxley Lane, Purley, CR8 3HP; tel: 02086
685 559; website: www.classicclockkits.com
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LETTERS TO A GRANDSON

M. ]J. H. Ellis

discusses Dick Whittington and his
cat before returning to the subject
of length standards.

@®Number 81

ear Adrian, Before continuing the story
Dof standards of measurement, I would

just like to add a little to the tale of Dick
Whittington, with which I ended my last letter.
As you will have seen, the story is about a real
character, but what I did not say was that it has
become part of English folklore. Every little
child has heard it, and I think that like the fairy-
story ‘Puss in Boots’ it owes much of its charm
to the cat. Little children have a natural affinity
with animals. The story is such a favourite, in
fact, that it is a common theme for pantomimes.

Reverting now to the standard bars, the
Imperial Standard found its first home in the
Exchequer Office, but was later transferred to the
Board of Trade and has remained there ever
since. The lesson of the conflagration of 1834
was taken to heart, and four copies were kept in
different places. One was immured in the House
of Commons, and so far as | know in still there.
The others were bestowed on the Royal Mint, the
Royal Society, and Greenwich Observatory.

Subsequent legislation was more concerned
with the stability of the standard than with its
safety. The Weights and Measures Act of 1878
decreed that the three copies, excluding the one
walled up in the Houses of Parliament, were to be
compared with each other every ten years, and
with the Imperial Standard at intervals of 20
years, There is reason to think, however, that the
Imperial Standard in fact participated in the ten-
yearly get-together.

So far as I know, the stability of the Imperial
Standard had been taken for granted until 1923,
Then, Mr. J. E. Sears, Superintendent of the
Metrology Department of the National Physical
Laboratory, disclosed that a sixth bar, cast in
1878 (i.c., some 33 years after the 1855 bars),
and which would have been inscribed to be of the
same length as they were at the time when it was
made, had shortened with respect to them. This
was consistent with the hypothesis that all the
bars shrank with time, but the rate of shrinkage
diminished as time went by. This is illustrated in
my sketch (fig 1). This suspicion was confirmed
ten years later; I take it, on the occasion of the

Fig 1
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next routine comparisons. | believe that the
shrinkage over about 30 years was about
0.0002in., which works out at 0.0000066in. per
annum on average, or 0.000018%. Not very
much, but | imagine that it came as rather a
bomb-shell to the scientific community, that
there had been any change in length at all. T
wonder what caused it; and [ would be inclined to
suspect that it was some slow physical change in
the crystal structure of the metal.

What [ think it would have done is, to have
heightened the desire to find some truly
invariable physical constant, not relating even to
the earth itself. Later on, I shall expand on this
theme, but for the present, I want to turn to the
techniques used to sub-divide the standard yard
into feet and inches. One final thought, though. I
am reminded of a Latin ‘tag’ from my school-
days, “Quis custodiet ipsos custodes?” (Who
guards the guardians themselves?)

Before I found out how it was done, |
exercised myself by trying to think how it might
be done, but without hitting on the following
scheme which is used in practice, although there
may be alternatives to it.

Like it or lump it, it is necessary to work to an
ultimate ‘line’ standard; and a line standard does
have important advantages over an ‘end’
standard. The scribed lines are delicate, but they
are in no way damaged or worn through being
observed through a microscope. Moreover,
accurate copies of it are easier to make than
copies of an end standard. The ends of the latter
type would have to be hardened in order to lessen
the effect of wear, which would occur to a minute
extent whenever the standard was used. There
would also be difficulty in bringing it to the
precise length, because this would require
grinding of some sort, and the heat generated
would cause the bar to expand. As we saw earlier,
a small fraction of a degree Fahrenheit can be
critical. But or the other hand, when it comes to
sub-dividing the standard yard, which entails the
production of two 18in. long bars of equal length,
and between them, equal in length to a 36in. long
standard, it would only be practicable to do so if
all three were end-bars.

The method shows commendable resource.
First of all, it is necessary to derive an end bar
equal in length to the Imperial Standard. To this
end, use is made of a piece of specialised
equipment called a ‘line standard comparator’. It
comprises two microscopes, mounted on a
carriage a yard apart, and the carriage is able to
move sideways across a table, on which the line
standard bar and the end standard bar to be
compared with it are set side by side. No attempt
is made to bring the latter to a precise length; on
the contrary, it is made shorter than 36in. by a
matter of !/2 inch. At this stage there is no
necessity for precision. If you look at my
diagram, (fig 2) you will better understand what
I am talking about.

G is a gauge, nominally 3512in. long, and
having its two ends lapped flat and truly square to
the axis of the bar. A and B are blocks, finished
with their end faces nominally !/2in. apart, and
flat and parallel to one another. Now comes the
artful bit. Fine lines C, C|, are scribed on the top
faces of A and B, nominally half-way along. It is

these lines which will be observed by the two
microscopes. The distance between the cross-
wires of the two micrometers can be adjusted to
a limited extent, and it is possible to tell by how
much the difference between them differs from
the distance between the two datum lines on the
gold plugs of the master standard bar. The blocks
A and B are wrung onto the ends of G, and a
series of observations is taken, in the course of
which A and B are turned round end-for-end, so
as to cover all the four possible permutations.

Let the true length of the gauge-bar G be
denoted by g, and the true distance between C
and C,, and the ends of their respective blocks be
p. Q. . and s as shown. Then in the position
shown in the diagram (fig 2), if the distance
between Cand C,,is L,

Li=g+q+r (1

If block A is now turned round, in the same

way we have
Ly=g+p+r 2)

Let block B now be turned round, and the

process repeated; in the same way we get

Ly=g+q+s. (3)
and Ly=g+p+s. (4)
By adding equations (1) and (4) we get

2g+(p+q+r+s)=L;+L4
Sothatg+(p+q+r+s)=(L,+Ly)2 (5)
2

Similarly from, equations (2) and (3) we can
derive

g+ptatrts)=(L,+L3)2 (6)
2

Supposing now that blocks A and B are made
of precisely the same size, p + q =r +s, There is
no need, by the way, to know what this length
actually is, so they can be brought to the same
length simply by means of a comparator, another
piece of specialised equipment, capable of
detecting differences of the order of 0.00001 of
an inch.

Equations (5) and (6) can now be re-written

g+(p+q) =(L; +L)2=(L; +LyR2

It is now simply a matter of cautiously
reducing the width of the blocks until the
distance between C and C,, is the same as that
between the lines on the standard bar. The overall
length of gauge-bar G, with one of the blocks
wrung onto it will now be the same as that of the
standard yard. An advantage of this method is,
that if, in error, the width of blocks A and B is
reduced too much, the bar G remains intact, and
only the blocks have to be scrapped.

I do admire the simplicity and ingenuity of this
method. I wonder how the fellow who thought of

it sets about catching ducks.

Your affectionate Grandpa.

Fig2
End-gauge bar
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The engine cylinder block was cast from home made pattemns. It is of the
wet liner type.

and milling technigues.

AN AMERICAN STYLE
‘BIG RIG’ TRACTOR

Brian Proll

describes how his admiration for US
style trucks or ‘big rigs’ led him
into model engineering.

work in engineering. I was given the
opportunity, during 'quiet times', to make a
start on what was quite an ambitious project for a
beginner, which was to build a model US truck
tractor unit - a Peterbilt 359. A large bar of
aluminium alloy was bought at great expense (Sin.
x 2ft.). From this bar stock I started making the
rims, two front and four rear doubles. The chassis
rails were made as was the front axle and a V8
block with crankshaft.
Work stopped at this point and the call of beer,
cars and women regrettably pushed the project
into the background.

Phase 2

A few years passed and the construction bug bit
me again. Out came the parts that | had made
years earlier, these were checked for size and
found to be wrong by a mile. The so called 1:6
scale turned out to be 5.38:1, way out!

Phase 1 of this project started when 1 began

The bearing surfaces of the crankshaft were finished ground using a tool
post grinder on the lathe.

The amount of work required to restart would
have been colossal in terms of cost and time. In
any case the original model of rig (359) had been
superseded by the 379. The appearance of this
vehicle is almost identical to the original except
for minor tweaks.

The engine however, was totally revised. The V8
configuration has given way to a new, lighter, straight-
6 layout albeit being more powerful from less capacity.
This new layout is now used almost 98% exclusively
across the globe. This ‘dark horse’ replacement is the
3406 Caterpillar engine. This engine was available in
many guises (A, B, C and E) each having different
power/ torque characteristics and also OHV or OHC
options. I chose the 3406E model which, in full size,
offers 600hp and 2,010flb of torque and is no
lightweight at 1,250 kilograms.

Phase 3

Truck shows in the UK do not usually have
many 379 'Petes’ with 3406E engines, but one
did! This turned out to be quite a bonus. By
using plenty of grovelling and presenting an
embroidered version of the model story, 1
obtained the permission of the owner to crawl all
over this show truck armed with my trusty
camera and a small notebook and pen!

Caterpillar 3406E.

The finished crankshaft for the model's engine. The prototype engine is the

Much information later I was at home
turning out a copy of this chassis to scale with
roughly 95% accuracy. Now having a rolling
chassis it was here that [ started on the engine.
Caterpillar were very coy about giving me
information of any sort and were worried about
their trade secrets and the like. Much
perseverance and many departments later the
head of sales UK forwarded me some
computer generated specification sheets to be
going on with and these proved to be quite
useful when enlarged on a photo-copier.
However, more juicy information had to be
acquired before I could start planning out my
engine for the model. A few phone calls later,
I was directed to a Caterpillar dealer close by
and was told to approach them about my
project. A lot of begging to a ‘suit’ in the
office with my sad story had him telling me
that 1 was to ask in the parts department for
any such information I required. It was here
that [ was served by Jerry. He was full of
enthusiasm about my engine plans. As time
went by he served me all the time and each
visit was a gold mine of information. Soon I
was able to start construction of the cylinder
block pattern.
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One of the wheels its tyre made during phase 1 of
the project.

Phase 4

Time ticked on and the wife and I moved house
only to be sitnated across the road from my
friend Jerry! Eventually a pattern for the block
was made. This was constructed out of MDF
and soft wood dowel. The pieces were shaped
and glued together, leaving approximately
3/16in. extra on the faces to be machined. A
whole 300ml can of gloss black spray paint
was applied in consecutive layers to seal the
pattern and give a good finish for release from
the sand.

Next job was the core box and this was a tricky
little thing to make, but with patience and lots of
dust and decorators filler plus paint both were
ready to be taken to a known foundry dealing
with some low volume locomotive wheels, etc.

Two weeks past and then the casting was
ready. Trent Castings was the company in
Mansfield, Nottinghamshire; tel: 01623 622999.
They actually manufacture fire grates for our real
coal lounge fires!

Phase 5
Machining was carried out on the block, which
utilises wet liners married to cast in water spaces
in the block. The main bearings (7 off) were
constructed with mild steel caps and were drilled,
then line bored to size to ensure correct alignment.

The bearings were made from aluminium
alloy bar flat section bolted together then turned
and bored and parted off to form
shells. This material is soft enough
to withstand shock loads and
durable enough to wear slowly to
give good life.

The crank I feel is the most
loaded item in any engine.
Because of this 1 decided that a
'glued up' crankshaft was out of the
question. I have used Loctite many
times before for ‘lesser” items but
a ‘hogged out’ crankshaft is not
only much stronger but also gives
you a more rewarding feeling
afterwards. Making a drilling jig to
drill the 4 holes either end (radially
aligned) was the only drawback.

Machining the EN24B material
chosen for the crankshaft was a

nightmare but by using a spindle The set of pistons and connecting rods prepared for the engine. The model’s

The complex cylinder head was machined from
solid, continuously cast iron.

lathe and a blade type part off tool it was
eventually roughed out - despite there being
some funny noises and poor finishes.

Machining was finished and the timing gear,
already hardened, was Loctited in place and
then pinned. Holes were required in both ends
for fitting of the flywheel and pulley. This was
carried out using a drilling jig and the holes
were subsequently tapped.

The oil ways were drilled on a specially made
jig bolted on my vertical slide giving good
flexibility, a necessary requirement for the
drilling positions required for these items!

Con-rods were made from bright drawn ENS
flat stock and machined to shape using jigs again
to aid work holding and to give better
repeatability. Bronze wrist pin bushes were used
and, again, aluminium alloy shells were machined
to fit (0.02in. wall thickness!) for big ends.

A suitable donor was found for piston
material, an engine from a scrapped DAF
tractor unit. The pistons in my engine are to be
as per the prototype, and these are designed to
be, what I believe is called, articulated. This
required the skirt to be machined separate to
the crown allowing less heat transfer to the
skirt. This leads to less heat expansion allowing
a better fit in the bore (less slap when cold).The
donor material from the DAF pistons had to be
used in its original form, not recast or it loses
its properties.

speed of 80rpm maximum on the pjstons were machined from material cut from full size pistons.

A view of the vehicle’s chassis showing the rear
axle and drive arrangements.

Rings were made, and wrist (gudgeon) pins
were machined from silver steel, something
readily available and at 9mm dia. they will not
bend easily! They are also to scale. The head I
have now started is made from solid (continually
cast) iron. Its full of holes everywhere 24 valves,
26 head bolts, 24 block to head waterways, 6
injectors, 7 camshaft oil feed holes, 3 holes for
the 3 rocker shafts drilled from a main oil gallery
running the length of the head. The waterways
proved to be tricky also requiring a 3mm drill at
10in. long. To drill these required much patience
and accurate setting up as only 1.05mm per side
was to be left after drilling the length of the head.

An oil pump has also been made. This is a gear
type pump running under the crank and driven
from the timing gear on the crank. It has a self
contained pressure release valve that allows oil to
re-circulate. This is operated by a spool that is
forced open by output pressure. I have set mine
to cut out at 20psi (roughly scale at Bdpsi).

Valves are next, to be made from Allen cap
head bolts, roughly 8mm head dia. and 2Zmm
shaft. From here the rockers can be made
(utilising roller followers). The camshaft is also a
real headache with an additional lobe per
cylinder to drive the injectors. I will produce this
using my rofary table on the milling machine
giving flat flanks but slightly radiused near the
point of maximum lift because, by using a roller
follower, it takes the sting out of the initial rapid
acceleration giving satisfactory
results. The full size engine also
has roller followers.

I now conclude these notes for the
time being and say that my wife
and I are now (at the time of
writing) proud parents of a one
week old baby boy so my progress
rate will be somewhat slower from
now on.

Oh yes, if asked, the tyres were
made from scratch using a mould
made from sewer pipe (new!) 10in.
dia. aluminium alloy for the sides
and centre hole in a cast iron pipe.
The filling was polyurethane
giving quite pleasing looks and
rubber like grip after bedding in.

I would hope that my pictures do
better justice to the project ﬁ
than my clementary text. .

MODEL ENGINEER 28 OCTOBER 2005

501




Cutting the material for the ram mounting bar to size using a slitting saw
mounted on a between centres arbor in the lathe.

Marking out the ram mounting bracket on the surface plate using a surface
gauge. Note the cork to protect the scriber points and prevent injury.

POWER SLOTTING
ATTACHMENT

D. L. Walters

continues his description with the
assembly of the ram head bracket.
®Fart I continued from page 384
(M.E. 4257, 30 September 2005)

plate by three cap head screws 2BA x 1/2in.

long. and loosely tighten. Make absolutely
certain both are square and finally tighten and
check squareness again. Fit the sole plate by three
hexagon head 2BA x ¥8in. long screws, the first
of which must be shortened to 7/16in. long. Then
fit the 2BA x !/2in. countersunk head screw
ensuring the head is !/32in. under flush. The head
of the sole plate must be flush with the T-slot and
head plate as shown on the side view of the G.A.
drawing. File if necessary.

Ensure all the screws are dead tight. Set up the
bracket assembly under the drilling machine and
drill through the No.14 hole in the bottom of the
T-slot into the front edge of the sole plate.
Change to a 3/16in. dia. reamer and ream the hole
to full depth. Blow out and fit a dowel, which
must be a light drive fit, to finish !/16in. proud of
the surface.

Fix the driven T-slot to the front of the head

No photo is shown of this assembly as it was
thought best to describe the procedure with
reference to the G.A. drawing. It may sound
complicated but in reality it only needs careful
work to ensure that it is dead square and rigid.

The ram can now be screwed to this bracket by
two 2BA x 3/4in. long cap head screws,

Ram mounting block. This can be made from
black or bright mild steel. Perhaps even cast iron
could be used should a large lump be in the scrap
box. However, mine came into being from bright
mild bar size 2!/2in. (63.5mm) square . Cut off a
slice 19/8in. (42mm)long. Mount it up in the
large 4-jaw and machine one side down to 2!/4in.
(57mm). Next take out and set up to face down to
1!/2in. (38mm) thick. This face is to be square to
the base by 0.001in. (0.025mm). Mark out for the
3/4in. dia. hole. Mount in the 4-jaw chuck and
pick up the marked centre and centre drill. Drill
through and open up to 3/4in. diameter. The
location recess is then bored. Remove from the
chuck and mark out the two tapped holes in the
sides for the locking screws and pegs.
Photograph 5 shows the block. Put aside now
and wait for the mounting bar.

Ram mounting bar. I made my bar from a bit of
black bar in the scrap box size 40mm x 25mm cut

..

Drilling the ram mounting bar holes in the lathe. Note the use of a back
plate on the lathe mandrel nose to act as a flywheel.

-

165mm long. Photograph 6 shows how I cut mine
to length in my lathe. A 6in. dia. x ¥32in. wide
slitting saw was mounted on the Myford, between
centres milling arbor with the bar on a bit of paper
firmly clamped to the cross slide. It was run in
second back gear speed and “brush suds’ lubricated.

Next, mark out all the holes and centre them.
The bar can now be put up in the drilling machine
or packed up to the required height and drilled in
the lathe as shown in photo 7.

T usually fit a chuck back plate or similar to act
as a flywheel when using large drills in my lathe.
The two large end holes must be deburred 2mm
x 45deg. on both sides. The four small holes are
to be drilled tapping size. Clean off the bar and
ram mount block with petrol or similar.

Line up the centre of both components by the
lines with the faces dead flush as shown on the
G.A. drawing and fix with Araldite Rapid
leaving overnight to ensure a good bond. Next set
up square under the drill as photo 8 and drill
through using the four centre holes as a jig. Drill
tapping size x lin. (25mm) deep.

A sharp blow with a lead mallet will part the
two. The four holes in the block can now be tapped
to 3/4in. (19mm) deep then counter bore dia. ¥/8 x
5/16in. deep for !/4in. UNF cap head screws.

Spotting the ram mounting bar holes into the ram mounting block using the
mounting bar itself as a drill jig.
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Scrape off the glue residue from both surfaces
and screw together.

I think it a good idea to mention once again to
try and get the two brass locking pegs that lock
the taper on the base of the ram base plate if you
can. Otherwise we will have to fiddle them as 1
did. Turn a bit of brass bar to just fit into the

thread of the two lock screw holes say !/2in. long,
cut the one end off at the same angle as on the
Boxford base plate, then file a radius down the
centre. At least mine seem to work alright!
Mounting base plate. This plate was made
from black mild steel 2in. (50mm) x !/2in.
(12mm) because it was in the scrap box, however

it does have the advantage of not rusting like
BMS although it will finish up painted. Cut it
7'/sin. (185mm) long. Check that it is flat, or
flatten it on an anvil if necessary.

Mark out, drill the two outer holes tapping size
and tap through 3/8in. BSF making sure they are
square. You can start the tap off as shown using
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Tapping the holes in the base plate using the mill/
drill to start the tap square.

the key to bar the chuck around. Back
off frequently (see photo 9).
Similarly, the two alternate screw
holes in the centre, drill 4mm dia. and
the dowel holes No.l4. The clamp
screw hole is drilled through 3/gin.
diameter. Put aside for the time being.

Mount base location plate. This is
best made from Dural as it will be
less likely to damage the shears when
fitting the attachment to the lathe, just
in case it may be inadvertently
bumped down.

Cut it from Dural plate or strip
13/gin. wide x 2!/gin. long x 3/8in.
thick. Roughen one side and apply
two spots of Super Glue. Align the
centre line with that of the mounting

basc plate so the front edge is flush . ... g the threads on the pilf
mandrel handle.

and clamp up so the mount plate is
square to the bed ways as in photo
10. Allow at least an hour then drill
4mm dia. through the alternate screw holes and
No.14 through the dowel hole. A sharp tap with
a nylon mallet will separate them. Open the
screw holes up to !3/64in. dia, in the mount base.
Tap these holes 2BA in the location plate. Screw
the two together by 2BA x 3/4in. long cap head
screws. Ream the No.14 hole through 3/16in dia.
and light drive fit the dowel. Drill the 7/16in. dia.
centre hole.

Clamp plate. Make this plate to drawing from
Dural (for the same reason as the location plate).

Checking the alignment of the base location plate
on the base plate before joining together.

The screw is steel hex. head by 2!/4in. long and
threaded for its entire length.

Collar. This is made from ENIA steel (20mm
dia.) in the usual way.

Pillars. I mrned the pillars between centres in
order to get the end threads concentric with the
body. This can be seen in photo 11 although the
driver and centre are partly shielded by the
Perspex guard. Both ends were then screwed 3/8in.
BSF using the tailstock die holder and mandrel
handle as in photo 12. Screw the short thread into

lars using the tailstock die holder and lathe

The pillars were turned between centre to give
good concentricity and parallelism.

J the outer holes in the mount base plate
and ensure it is about !/32in. under
flush. Remove, treat the thread with
Loctite 270 or 601 and screw firmly to
fit flush on the top surface and be at
90deg. to the plate.

Pillar adjusting washers. These
large washers are to vary the height of
the ram setting. The ones in the photos
of the prototype were used as spacers
and being surplus to the job were
acquired as [ thought they might be
useful one day. They are turned from
40mm or 50mm dia. ENIA steel bar.
The overall thickness is important to
prevent height variation between the
pillars. Both faces must be parallel
and at 90deg. to the bore which could
be drilled **/64in. diameter. If any
large hexagon bar is available this
could be used but do not use material
less than 30mm across flats or the
assembly may lose rigidity. A mix is suitable as in
the prototype.

I suggest that they you sort out the stacks into
two piles to within 0.002in height. Those in one
stack can all be marked with a centre punch on
the periphery.

Pillar top washer. Made from 25mm dia.
ENIA bright mild steel bar.

Pillar nut. Standard commercial quality
hexagon steel nut.

@710 be continued.

Alan Clark’s Aircraft
Gauge 1 Locomotive
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D.A.G.Brown and Mark Smithers
now come to the final parts of the
locomotive starting with the
mechanical lubricator; with
connections between engine and
tender being held over until the
tender is described.

@®Part XXI continued from page 388
(M.E. 4257, 30 September 2005)

ou will recall that in the construction of
i the steam pipe work within the
Smokebox, the two flanges at the base of
the Main Steam Pipe each contained a short
length of 3/32in. dia. pipe, which at the time was
flagged “fit oil injection pipes thus". This is their
big moment. These pipes are connected to the
delivery side of a twin ram variable output
lubricator. All those who have driven my Hunslet
agree that this design provides just the right
amount of oil where it is needed, without causing
faces blackened by oil smuts, a desirable
property these days when many people have
forgotten that odd habit of steam locomotives.
An oil pipe terminating in the middle of the main
steam pipe causes the oil to sparge into the fast-
moving stream of steam, that is to say it breaks
up into a fine mist, rather than crawling along the
surface of the metal.

Starting with the tank, when fabricating it
from brass sheet, make sure that the top and
bottom panels are cut, say, !/8in. too big. They
can be trimmed to size after silver-soldering and
the solder can be applied on the outside of the
box, with all the other bits and pieces in place for
treatment at the one heating.

The fixing member of the Tank is constructed
from a 4in. length of brass angle, machined to fit
within the tank body and on its bottom edge to
bring it to 7/8in. high, with holes drilled by co-
ordinates and fitted with blind bushes. Going
back to the original buffer beam drawing, you
provided a short length of | x lin. angle with two
matching holes for these bushes, so that the
whole caboodle can be detached easily.

The top of the Tank has a large hole in it for
access and for a hinged Lid. The hinge is made
from copper tube, silver soldered to both the Tank
Top and the Lid. Each of the five segments of
hinge is ¥/8in. long, two being soldered to the
Tank Top, so cut one tube 11/8in. long and silver
solder it into place perched on the Tank Top.
Remove the middle 3/8in. of material, cutting the
supporting metal of the Tank Top itself away, both
in this gap and at the two ends, where the mating
bits of hinge will eventually fit. Carry out the
same procedure with the Lid, but starting with a
17/8in. long tube and making two gaps after silver
soldering. You now have a good dirt tight
assembly. It remains to thread a silver steel rod for
a hinge pin through the five pieces of copper.

Although I have not specified the gauge of the
brass, | have used 20 gauge and found it to be
rigid enough after softening by silver soldering.
You will appreciate that an oil tight assembly
must be fabricated, but this should not be
difficult if the joints all start close.

As I have drawn things, the 7/16in. hole to
support the mechanism is on the right side of the

T
Lot

ANNA

A MANNING WARDLE LOCOMOTIVE
FOR 7°/4in. GAUGE

box only. Not drawn are two !/4in. dia. holes for
union connections for the two oil delivery pipes.
These are best positioned in the rear wall of the
tank after the mechanism has been fitted.

Mechanism from the bottom up
First take a look at the General Arrangement at
the top left corner. All the various bits are
flagged to aid identification, so we shall start
with the Cylinder Block, a neat piece of solid
brass. From the four views of this, the finished
size is 1.000x1.030x1.464in., so you can
determine the stock size from which it can best
be taken. The block is furnished with two
cylinders and glands and two pairs of valve
chambers associated with them, not forgetting
the associated short lengths of passages.

Start by producing the finished overall sizes
then hold in the machine vice and mill a ¥/gin.
slot 0.344in. above the bottom face to a depth of
0.375 inch. The sole purpose of this slot is to
provide accommodation for a couple of 2BA
nuts which hold the mechanism together. Now
here is a fine design point. If you look at the
position of the 3/16in. dia. holes, which break
into this slot, there is more than enough room to
house washers under the nuts. It enables an open
ended spanner to operate easily; this is just one
of the detail points which [ hold dear to my heart
for ease of assembly.

Next hold the block in the upright position,
mill away !/Sin. to leave the step in the top
surface and establish datum points for the hole
positions. The task is to place two sets of three
holes at precisely 0.500in. apart. Those into the
slot, which we have just discussed need no
amplification but the others should finish 3/64in.
from the bottom surface to allow the eventual
drilling of the passageways without wandering.
The ‘cylinders’ should be drilled 4mm to this full
depth and reamed ¥/16in. dia. with a D-bit fitted
with a depth stop. Follow this up with a 5/16in.
dia. slot-drill, again with its depth restrained to
form the O-ring seating. Finally enlarge to
11/32in. dia. with either an appropriate slot-drill,
or a boring head, before putting in the /8in. x 40
thread with a plug tap, again restraining its depth
with a suitable stop.

In order to carry out these tricky operations to

depth, say with a slot-drill, I set the vertical
micrometer dial to 0 and bring down the quill on
the milling machine so that the cutter just
touches the work. I then lock the quill stop at this
position and check that there is no appreciable
tool contact when the spindle rotates. The cut
depth is then applied by means of the vertical
micrometer, and the actual cutting process is
controlled by moving the quill up to its stop. It is
quite easy by such means to achieve accuracy of
+/~ 0.001in. on depth, thus suitable for the likes
of O-rings.

Should your 3/8in. x 40 plug tap not be up to it
you should be prepared to re-mount the job in the
4-jaw chuck and screw cut as discussed before.
The other holes are similarly treated, save for
their bottoms, which should be formed by a
7/32in. D-bit as a ball seating. This size allows for
tapping !/4in. x 40 for the outlet nozzle, which in
itself is a straightforward job requiring no further
comment. Having finished the six holes in the
top surfaces of the Block, turn it through 90deg.,
pick up the co-ordinates again and drill and tap
the two horizontal holes, first with a No.32 drill
to a depth of 15/16in., followed by opening up
with 13/64in. dia. for D-bitting to finished depth
for the ball seats, finally reaming !/8in. dia., and
tapping !/4in. x 40 for six threads.

The Block should now be mounted upside
down for the drilling of the two oil inlet holes. [
hope the wisdom of rotating the Block 90deg. at
a time while holding it by the two side faces
makes itself clear. By so doing you need set up
the (Y) datum once only, and all the holes will be
an identical distance from the datum face. The
logical complementary step is to align the piece
with say the left edge of the vice each time so
that, again, only one X datum setting is needed.

The various other pieces need little
amplification; just stick to the dimensions drawn
and all will fall into place. The short spigot on
the bottom of the Outlet Nipple fits a light
spring which keeps the delivery ball in place
when not pumping.

I have specified a very light spring for the Inlet
Plug, to keep the ball in place after the induction
stroke. Just a word about what this means should
clear the air. The purpose of this spring is to keep
the ball on its seat most of the time, but to lift
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whenever oil is required to pass the
valve on its way to the piston.
Atmospheric pressure achieves this,
so it follows that the valve must lift
under a pressure difference of less
than one atmosphere (14.7psi at sea
level). Now the valve seat has a
diameter of 0.125in., which means an
area of?

7t x 0.1252/ 4 =0.01227in?

Such an area requires a pull of:

0.01227 x 14.7 x 16 = 2.8860z. to
pull a vacuum and stop the flow of oil.

In practice it makes sense to limit
the strength of the spring to no more
than 11/20z., or 40g and it is easy to check the
strength of any unsuspecting spring on a set of
kitchen scales. On a practical note we are best
looking for a spring wound from steel wire of no
more than 0,010in. diameter, or a flimsy bronze
spring cannibalised from an old carbon brush set.

The top of the Piston is fitted with a Cap
whose purpose is to maintain upwards pressure
from a compression spring and to ensure that the
piston always returns after every power stroke.
The bottom of that spring reacts against the top
of the Piston Guide and this component also
maintains a seal from the O-ring fitted beneath
it. The Top Block is fitted with two 8BA cap
screws and these can be adjusted to limit the
stroke of the Pistons, and hence the volume of
the pump delivery.

Crankshaft

This component, from !/2in. dia. silver steel, has
two cranks of dia. 3/8in. and throw !/16 inch.
Since it is essential that the two throws are
180deg. apart, here is a suggested way of
achieving it. Start with a 2%4in. length of
material and hold in a V-block so that you can
gain access to both ends. Mount the V-block in a
machine vice with the silver steel vertical; pick
up the centre of the bar as a datum, move
0.063in. and sink a No.1 centre-drill. Move the
slide by 0.063in. the other side of the centre-line
and sink the centre-drill to make the other hole.
Taking advantage of the symmetry offered by
the V-block, turn it through 180deg. in the vice
and repeat the operation on the other end of the
work. Now hold the embryo shaft in a collet and
turn the three concentric sections, starting with
the longest one, but avoiding the end !/din. of
shaft. The presence of these two extra end bits
gives scope for the collet to hold material of
adequate length to avoid wander; a wide parting
tool is probably the best thing to achieve the
desired results.

Now mount the piece between centres and
form the two throws, reducing the diameter
locally to 0.375 inch. You can now remove the
extra end bits and form the 2BA thread and
3/16in. square on the business end. To hold the
shaft for these operations, drill a %/gin. length of
5/gin. dia bar and ream 3/16in. dia., slit three-
quarters of the way through it on centre-line and
use it as a slave collet just for this purpose.

Ratchet drive

My choice of a traditional ratchet drive reminds
me of my days developing ICI's film extrusion
processes. Molten polymer was extruded under

A fine example of Anna under construction. This one is by Bob Thomson of
Bristol SMEE, photographed at the Bristol Exhibition this year.

high pressure through a die, before being drawn
continuously into film. It had, on the way, to be
filtered through sintered bronze elements and
filter life greatly affected the number of days
before an expensive shut-down. So I designed a
significant improvement in the filtration area,
but had to get the idea through Owen, the fiery
Welsh section manager, whose word in these
matters was law. He had his own idea, which was
actually daft, but three days of arguing with him
would not dent his resolve. So in the end he came
up with a Celtic compromise, in his own
inimitable words: “Okay boy-o, do it both ways,
but do it my ****** wqy first!” So that is just
what we did. His filter fell to pieces as it came up
to pressure and mine lived up to its promise,
significantly extending filter life. You can
imagine the stories that went around the plant
after that episode. One of the process operators
was a cartoonist and he had a whale of a time at
our expense. Yes, there are many ways of
skinning a cat.

Back to the drive, the only piece worthy of
comment is the wheel, whose tecth are cut with a
60deg. dovetail cutter approaching the job on
centre line, whilst it is held in a dividing head. 1
have not found it desirable to harden the ratchet
teeth, although that should be done for the pawl
tip. The crank is furnished with several holes and
I have left you to figure out how best to link it up
to the valve gear, but my preference is for a
simple rod fixed flexibly to one valve spindle.
The only disadvantage here is that as the gear
links up, so the rod travel reduces, thus it is
necessary to choose the hole which just gives one
click when in the fully notched-up position. It is
acceptable for no oil to be pumped when in mid
gear. When setting the ratchet to operate, make
sure that it swings equally on both sides of the
mid point, so that the click is “in beat’, rather like
you do for a clock pendulum.

Lead the deliveries from the Outlet Nipples by
means of ¥/32in. pipes to the steam pipe flanges,
providing suitable joints to allow for subsequent
stripping for maintenance. You will notice that
the two 8BA screws in the Top Block project
down to touch the upper surfaces of the Piston
Caps; this enables you to limit the upwards travel
of the pistons every stroke, thereby controlling
the rate of oil delivery. I find that, by imposing
perhaps a 30% restriction on the stroke, a tankful
of oil is good for at least 40 or 50 miles running.
In practice I never let it get less than 50% below
full capacity.

Having completed the lubricator, it is
necessary to bleed the lines until it feeds reliably

on each stroke. Start with a thin oil
(say spindle oil), which will find its
way through the tortuous passages.
When that is working, tip out the thin
oil and fill the tank with steam oil,
checking that it will still feed on both
barrels. This is not a job to be carried
out on the drawing-room carpet; you
are sure to land up with some sort of
a leakage before being satisfied with
the result. Since the locomotive is not
superheated it is quite correct to run
it on the thinner grade of steam oil
and this is certainly easier to feed
through the system.

Steam brake equipment

The locomotive is fitted with a steam brake,
which is very useful for working on its own,
although the tender is going to be fitted with a
vacuum brake, piped through to the train. I
know that a combination valve is possible, to
control both braking circuits from the single
lever, but that is not the way I have gone at
present. Maybe I shall be persuaded one day to
design one! So here are details for a progressive
steam brake valve, which enables the driver to
control the steam pressure in the system from
zero to boiler pressure.

The Valve Block is a brass masterpiece, all the
holes being drilled and reamed to coordinates, as
per drawing. Above the Block the Cover
supports the Operating Lever and Cam. A pin
sticking out of the side of the Cam operates the
relief valve when the Lever is just past the
vertical position and limits the clockwise
movement when it comes up against a stop pin in
the position shewn.

The Right Spindle pushes down on a spring
which keeps the ball on its seat. It follows that the
spring is compressed when the Handle is in the
vertical, or running position and the cam is
pointing downwards. Turning the handle
clockwise lets the spring extend and the valve
admits steam. The Inlet Valve, with its Locknut
enables adjustment to be made to the pressure,
which is required for the steam to lift the ball. 1
have chosen a stock size of spring that has the
correct rating, so don't try and guess it! The relief
spring is similar, only cropped to length. I leave
the fixing to the constructor, but 1 favour
somewhere near the Reversing Lever.

In plumbing up the device, steam is taken from
one of the supplies on the top of the dome, the
other being destined to feed the Vacuum Brake,
which will be dealt with under the Tender Design
in the next couple of parts of this series. Set the
compression on the valve so that 90psig just
keeps the valve on its seat; when pulled about 3/4
of the way down the available stroke, the braking
effort will be as great as the steam pressure will
allow. Lead the left hand delivery line, in !/din.
pipe, directly to the brake cylinder with a T off
for a pressure gauge; finally the exhaust line
should squirt down towards the track.

If you feel so inclined engrave the curved
cover plate with “Off, Run and On’ at positions on
the drawing of 11, 12 and 4 o'clock. A nick in the
cam surface at bottom dead centre will guide you
to the Running position with a reassuring feel.

@10 be continued.
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A small grit blasting unit made to the design of a friend of the author and
utilising a plastic storage container.

Mick Appleyard

now deals with the preservation of
model components.

@Part Il continued from page 398
(M.E. 4257, 30 September 2005)

ne of my biggest frustrations has been
Othe making of components in the early

years of the project without thought to
the long-term storage or when will they be
required, only to find many years down the line
that they are of no use because of deterioration.
These components then required remaking.

As | have already stated, the building of the
model can take many years. It is therefore
important that components manufactured in the
carly stages are properly preserved and stored in
order that they will be suitable for use when
required. The problem that the builder faces is
getting a balance between painting items early
and risking getting some scuff/ chips on the paint
or allowing nature to rust them. I am a great
believer in painting as you go and giving the
paint a final touch up at a later stage.

I was fortunate to purchase a book called
Finishing Touch by Robert G. Shepherd
published by Robert G. Shepherd and purchased
through Precision Paints. This book is a must
when you come to paint your model. It deals with
all aspects of the painting from beginning to end,
it is well written and easy to follow. It is also the
best book that I have read on the subject and will
give you all the information you require to paint
the model to a professional standard.

Preparation

In addition to the information detailed in the
above book I offer the following additional
information. All the components made will
require protection of some type. In order to
achieve a good level of protection it is essential
to have good preparation. Remember here that if
you have any defects in the surface finish the
paint will not fill them up, in fact they look ten
times worse than they are. It is therefore essential
to fill these and rub them down and remove all
dust before thinking of painting. The basic

A view inside the grit blasting unit showing the rubber gloves used to hold

the work, the grit and nozzle.

CHANGING HINDSIGHT
INTO FORESIGHT

The author is available, at reasonable times, at
17 Aintree Road, Lords Wood, Chatham, Kent
MES 8PY; tel: 01634 669875; e-mail:
mickapple@aol.com

The articles can be obtained in book form from
the author together with a CD-Rom containing
the photographs.

preparation is not difficult to achieve providing

you follow a few basic rules.

1. Remove all mill scale.

2. Paint and varnish does not like adhering to
sharp corners. Get into the habit of removing
these as a matter of course during manufacture.

3. Clean the surface using files, a wire brush,
emery cloth or grit blasting as necessary.

4. Carry out an initial preparation of the
surfaces of the batch of items for painting.

5. On the day planned for painting reclean the
surfaces of the batch of items and degrease
with cellulose thinners and do not touch the
surface to be painted. Allow items to dry
for about 30 minutes.

6. Apply the coating as soon as possible after

your preparation.

Cellulose thinners is an aggressive cleaner. If
you do not use gloves it will dry up your skin
very quickly. I use surgical rubber gloves when
cleaning as they fit tightly and are less bulky than
others. They can be purchased at your local
chemist. You should also wear a suitable face
mask since the fumes are very strong but make
sure that it contains the correct filter.

Cleaning should be carried out in a well-
ventilated area, preferably outside in the open air.
The method that I use for degreasing smaller
items consists of using two suitable glass jars.
The components are put inside the first jar and
the thinners are poured in, and the lid replaced.
The items are swilled around for a few minutes
before the lid is removed and the thinners
decanted off into the second jar and its lid
replaced. The items are then poured onto a clean
piece of industrial paper towel where they are
spread out to dry.

Grit blasting

The best form of preparation for painting is grit
blasting. If you do not have access to this facility
try talking to your local garage. You will be
surprised what interest you will get when you
mention scale models. If you are fortunate to be
allowed to use this equipment remember
electricity does not come free and offer to pay for
it. Having my own compressor, | have made a
small blasting cabinet out of a plastic storage
box; the design came from a very good friend of
mine. Details can be supplied through my friend
at a small cost.

The grit blasting process gives the surface a
very good key for the paint to adhere to. Note:
when blasting steel flash rusting will form within
one hour. It will therefore be necessary to prime
the steel with a stabilising primer.

Which paint

Non-Ferrous materials:

These will require a coat of self-etching primer
before the top coat can be applied. A note here is
self-etch primer cannot be applied over other
paints as it will cause them to lift.

Steel:

Some enamel paints can be applied directly onto
clean steel without the use of a primer. Check
with your paint supplier. If you choose to grit
blast the items then a coat of rust stabilising
primer will need to be applied due to the flash
rusting that will take place.

Varnish
For those items to be finished as natural steel,
brass, copper, etc. complete the component, and
polish/ draw file as necessary. Degrease as detailed
above. [ spray mine with a varnish product called
Frigilene. This is used for finishing clock and
silver materials and dries to a clear finish.

When dry, wrap in old cotton material and seal
in a container. Frigilene is manufactured by a
company called MacDermid of Birmingham (tel:
0121 236 8621). This company will only supply
in quantities over 5 litres. If you give them a ring
they be able to give you the name of a local
supplier. In my case this was H. S. Walsh & Sons

Ltd, Beckenham Road, Beckenham, Kent BR3
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An example of the lining applied to one of the author’s model fraction
engine wheels. Note how the templates described in the text are used.

4TS (tel: 0208 778 7061). They were able to
supply Frigilene and the special Frigilene reducer
in 125ml cans.

Grease and wrap

Apply light grease to the component, wrap in old
cotton material and seal in a container. When the
component requires painting or varnishing
thorough degreasing will be required before this
can be carried out. Do not place unwrapped
items into the container as the trapped moisture
in the air will cause rusting. No not forget to
periodically check the condition of the items.

Painting

Plan to paint components in batches. Complete
the components, remove sharp edges and
degrease with cellulose thinners.

I aim to grit blast components in the morning
(as applicable) and prime in the afternoon with the
topcoat applied after 24-48 hours depending on
the primer used. These are then left to dry for a
couple of days. After any preparation always
prime as soon as possible and certainly within 24
hours after preparation. My advice is to always try
to complete the whole process. Do not just prime
and leave the top coat to a later date as this will
mean that the item will have to be at least
degreased, before repainting, an unnecessary step.

You do not need to purchase an expensive
airbrush for this operation; I have obtained very
good results with a basic Badger airbrush at a
cost of £12. If you do plan to purchase a better
one make sure that it will paint wide bands, say
adjustable up to lin. wide will do. This will
ensure you get a good coverage. If you are not
experienced in painting make sure you read the
book detailed earlier.

When [ was preparing to paint my model I was
unable to find the correct paint and went to a
local supplier and had some paint mixed. | was
fortunate to notice an advertisement for Precision
Paints before [ collected the mixed paint. After
giving them a call I put the mixed paint in the
garage. Remember that the model will take many
years to build and will cost many thousands of
pounds to produce so do not fall into the trap,
which I nearly did in skimping on the paint.
Authentic paint might be a little expensive but it
goes a long way and when finished looks
excellent together with the fact that it is an
authentic colour.

Lining
Nothing sets off the appearance of your model
more than good quality paint lining. This you

may be surprised to know is not that difficult to
do. The key to its success is the manufacture of
good guide templates, together with having a
good quality lining pen. I make my templates
from 0.020in. Plasticard. They are cut with a
Stanley knife and filed to shape. On the back of
the template I glue a piece of Plasticard about
!/16in from the edge all round. This is to lift the
template off the surface such that when paint is
applied through your lining pen it will not
smudge. Do not forget to make a couple of
straight templates of different lengths. Note that
when you paint your first components prepare
several pieces of steel/ brass plate and paint
these in the batch. Now when you are ready to
line the model you will have something to
practice on. I purchased a Bob Moore's Master
lining pen - New Park Works, The Old Forge,
Stapleford, Melton Mowbray, Leicestershire.
LEI4 2SF; tel: (01572) 787261. This comes with
full practical instructions and tips on how to line
your model and without this advice I could not
have achieved such an excellent standard. I
mainly use the 0.020in. pen, and a 0.035in. pen
that I manufactured myself. This is very easy to
use and you will find that after about 30 minutes
practice you will be keen to have a go. Go steady
do not rush and follow Bob Moore's
instructions. If you do make an error, then wipe
it off with a rag with thinners. Leave this to dry
before relining.

As | have mentioned the making of the
templates is the key to success therefore spend a
little time to get them right before you start.
Remember that where you are lining a double
line around a radius then you will need a separate
template for each radius. When lining always line
the outer radius first, you can then line the inner
one without waiting for the other to dry. You can
also use your templates for cutting out masking
tape shapes e.g. where we have a black band
around the edge of a component then place low
tack masking tape around the edge, place the
template on top and, using a small modelling
knife, cut around the template. You can now
remove the tape from the section to be painted.
When the background paint has dried and the
masking tape removed the same template can
now be used for drawing your first line.

As a note of encouragement, 1 had never used
a lining pen before but have lined both my
complete traction engines without any mistakes
and to a very high standard. As I have mentioned
above one of my lines was 0.035in. wide and a
pen is not available in this size, however the
author can supply one at a cost.

N

. d

A

Further examples of lining templates. It is recommended that these
templates are cut from Plasticard.

Workshop preparation

Here are a few more notes on preparing to paint
your components to accompany the Finishing
Touches book. They have been detailed as a
reminder; since you will be surprised how many
one forgets when spraying is infrequent.

1. Clean up the workshop area where the
components will be left to dry.

2. I have assembled a drying rail (a piece of
1/2in. square bar supported on two angle brackets
(about 3ft. long). Here I can hang small
components on wire hooks. In addition I have a
pair of car axle stands which I span with a piece
of bar for the same purpose.

3. Make about 50 wire hooks (S-shape) before
painting commences. Old wire coat hangers are
good for this.

4. 1 have made several wooden blocks and
picces of sheet material for painting small items
on. These have a series of holes drilled in them
in which to stand small bolts/ rods, etc. Another
item is a flat board for laying nuts and flat
objects on. The items are placed into position on
them and then all painted together. Also have a
piece of flat board to use for test spraying, you
will find that you can use this to set the spray
width and paint quantity before component
spraying commences.

5. Consider what items are being painted and
how you will hold them during painting and
drying. You may have to make special supports
for these.

6. Collect a few small food jars for decanting
and mixing small quantities of paint and a plastic
milk bottle for collecting used white spirit for
disposal. On those jars which will be used for
mixing paint, place a piece of masking tape up
one side then fill the jar attached to your air
brush with water and decant into the jar. You can
now mark the level of one airbrush jar on the
side. Repeat with a couple more jars full. You
could sub divide these say into four to gauge the
amount of thinners to be added.

This will now make it easier to judge how much
paint and thinners to mix up. Unless you are
using small cans of paint and intend to use it all
then do not add thinners to the tin. Always decant
the required quantity and add thinners to this.
This will keep the original paint in good order
and never add any left over thinned paint to the
original tin.

7. Check that your airbrush connections fit the
compressor and that the hose will reach the
spraying area.

8.  Make sure that you have a suitable holder to
hold your airbrush. This will prevent the air hose
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from causing the brush to tip and fall on the floor.
9. The day before painting I vacuum clean all
surfaces and the floor. I have an old vacuum
cleaner for this - do not use the household one. Any
dust disturbed will settle before painting starts.
10. Cover any other dusty areas with polythene
dust sheets. You can purchase these from your
local DIY store very cheaply.

11. Prepare an area to mix your paint.

12. [ use surgical rubber gloves when spraying
as they fit tightly and are less bulky than others.
Suitable gloves can be purchased at your local
chemist. You should also wear an appropriate
face mask.

13. [ install a portable fan in the workshop to
blow out paint fumes from the drying process. 1
cannot stress too strongly the need for good
ventilation. I tend to leave the fan running for
three to four hours after painting and do not work
in the workshop until the next day.

14. 1 always carry out my painting on a plastic
covered Workmate bench outside the workshop

to prevent a paint fume build up. The only
disadvantage is that you need a dry day without
too much wind.

15. When spraying in batches it is inevitable
that, at some stage, you will get a blocked spray
jet. 1 keep a jar of cellulose thinners and a piece
of 5-amp fuse wire (0.010in. dia.) handy for
cleaning nozzles. Place a piece of masking tape
on one end of the fuse wire so that you can locate
it. If possible purchase a spare nozzle.

16. When you purchase your paint/ varnish/
thinners always ask for the Control of Substances
Hazardous to Health (COSHH) technical data
sheet. This will detail any special safety
precautions to be taken when using the product.

Preservation containers

Modern day food packaging includes a wide
range of plastic containers, which are very good
for long-term storage. Some of the most useful
are the two and four litre ice cream containers. I
suggest that you build up a supply of various

types. I have found it best to have a container for
each major area, i.e. smoke box, front axle,
cylinder etc. You will also need to label the
container with its contents. Most supermarkets
sell self-adhesive food labels, which are good
for this purpose. Do not store unprotected items
in these as the trapped moisture in the air will
cause rusting.

Paint storage

Remember if your workshop is a wooden, shed-
type building then your paint can see extremes of
temperature, which can cause damage to it.
When not in use store it in stable temperature
conditions.

Photographs
If your model is a copy of a full size machine
try, if possible to photograph it. These photos
will be invaluable when it comes to fine details
and painting.

® 7o be continued.

DIVIDING BY
CO-ORDINATES

Tutor
describes a method applicable to
any number of divisions.

circle can be divided into any number of
Adivisions using the following method.

For example, assume we would like to
make a dividing plate to give 67 divisions for an
authentic scale model gearwheel. “Oh dear”,
you might say (or words to that effect). “No
dividing device in the workshop can do that".
Ah, but there are several ways of getting around
that problem with varying degrees of accuracy.

The most accurate way, however, is to use
calculated co-ordinates to position the hole
centres on a vertical milling machine or lathe
attachment fitted with suitable index dials. All
we have to do is to position the machine’s table
so that our index plate finishes up with all of its
holes in a circle. Yes, that is all! It is however,
necessary to do some sums to achieve this. 1
know that many of you can do the sums, but let
us help those who have got a bit rusty around
the memory box,

We need a scientific calculator or a computer
to do the calculations, as | am not going to use
trigonometrical tables. Look at fig.1, try to stay
awake, then look at these formulae: -

X =r(sin a)

y = r(cos a)

Set the calculator to radians mode. This is
important as we require the correct answers for a
complete circle including the conventional x and
y axis signs. As an example we are going to do
the sums for a dividing plate with 67 holes and a
6in. pitch circle diameter.

Our formulae are now:

X = 3(sin(2n( 1/67)))

y = 3(cos(2n(1/67))) for hole 1
and:

x = 3(sin(2n(2/67)))

y = 3(cos(2n1(2/67))) for hole 2

Now we just keep adding one to the
multiplier in the brackets until our last position
is given by:

x = 3(sin(2n(67/67)))

y = 3(cos(2n(67/67))) for hole 67

The results can now be tabulated for ease of

use. For those with the facilities, these
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calculations could be done on a computer and
printed out neatly in a table.

To drill the dividing plate, set its central
hole precisely under the machine’s spindle and
adjust the index dials to zero, noting the
backlash directions. Now measure out the
calculated positions for the first hole by
turning each handle the appropriate amount.
Do not re-adjust the dials again, as we may
need to find our original start position again if
we get lost on the way round the circle. Most
of us get lost somewhere trying to keep the
backlash eliminated.

Now for some hints and tips:

1. Note that all calculated dimensions are from
the centre lines of the circle, which in our
case is a dividing-plate blank. This means that
backlash in the slides must be allowed for.

2. It is quicker to use a centre drill to spot all
the holes and then drill them all through
on a drilling machine but accuracy may
well be reduced.

3. The blank should have a central hole. Use it
to set the blank up under the centre of the
spindle and set the index dials on the x and y
axes noting the backlash direction. This will
give you a datum to reset to if you get lost.

4. This dividing method can be used on
objects that will not fit into your other
dividing devices.

5. You could set a datum position outside
the work piece and just add it to the
calculated co-ordinates to keep the index
dial readings always in the same
direction to reduce backlash headaches.
The method would work well with the
digital readout systems that measure
slide positions directly and thus
avoid backlash issues. .
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RHOMBIC HOT AIR ENGINE

Les Kerr

of Australia continues the
description of this delightful engine
starting with the top rhombic link.
®PFart Il continued from page 374
(M.E. 4257, 30 September 2005)

most critical parts as it connects the
piston to the rhombic drive. If it is off
centre then the piston will bind in the cylinder.
To keep the weight down it is made from
aluminium alloy. I found a piece of plate in my junk
box that was very close to 0.3in. thick. Using my
saw and the vertical milling machine I cut out a
piece 0.98in. wide x 21/4in. long. In this operation,
I took quite a bit of time to make sure the sides were
parallel and the whole piece was true. Next I
mounted the piece in the milling machine ensuring
it was level by using the dial gauge. The two holes
to mount the ball races were then drilled. Their

The top rhombic link is probably one of the

centres being found using an edge finder and
rotating the milling machine dials to the correct
dimension. A centre drill was used first followed by
a 3mm drill and finally a 3.2mm drill.

Using a dial gauge and 4-jaw chuck mount the
piece so that it is concentric with its axis. Turn
down the !/4in. dia length for lin. and drill the
4mm hole.

Bottom rhombic Link

This again is made of aluminium alloy in a similar
way to the upper link. It is fitted with an M3 x
3mm grub screw that anchors the displacer rod.

Displacer rod

This is a length of !/8in. dia. stainless steel. Make
sure it is exactly true, as any warp will cause
binding of the displacer or power piston. Use a
collet or 4-jaw chuck to hold the piece when
machining and cutting the thread.

Balance weights
Two of these are required. Chuck a piece of cast

iron greater than 1.4in. dia. and for a length of
3/4in. turn down the diameter to 1.4in., part off.
By mounting the piece end on in the 4-jaw chuck
turn down its width to half diameter. Transfer the
piece to the milling machine and cut out the 5/8in.
groove. The holes for the screws are drilled later.

Crank webs

Two off required. Mount a piece of 3/4in. square
brass horizontally in the milling machine vice.
Face the protruding end. Using an edge finder
pick up the end then drill and ream the !/8in. and
3/gin. holes. Using a "/16in. long series end mill
reduce the sides symmetrically for at least lin.
until the piece just fits into the balance weight.
From the end for a length of !/2in further reduce
the width symmetrically to !/4 inch. Finally
machine the top from the end to 3/8in. thickness
for a length of 3/16 inch.

To drill and tap the holes for the screws, fit the
balance weight and mount the assembly in the
milling machine vice. Use a small diameter slot
drill to produce a flat surface for the screws to
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mount on. Do this before you drill the holes so  Web stud steel pipe with a nominal I/D of lin. and wall

that you have a flat surface for the drill to start on.

Gear

Two required. Material cast iron.

Gear Bush

Two required. The balance weight bush is a
simple turning job. I made mine from !/2in. dia.
brass.

Gear collar
Made from brass.

Pulley

The pulley was made of brass and as the
manufacture of similar ones have been described
in these pages before I won't bore you by
repeating it. The only thing to note is that the
hole for the M4 grub screw is drilled 15deg. from
the vertical. To start the drill first make a flat
with a small slot drill.

Gear shafts

These were made from !/4in. 304 stainless steel.

Rhombic spacer bush

Two required. Both were made from brass. If
when you assemble the engine and the height of
the cylinder is slightly out from the height of the
centre line of the rhombic drive then the variation
can be removed by altering the thickness of the
spacer bush.

Two required. Mine were made from brass. Mild
steel could be used.

Rhombic link bolt
Two required. Made from 3/16in. hexagon mild
steel.

Displacer tube

This was made from a length of stainless steel
tube lin. O/D with a wall thickness of
approximately 0.025 inch.

Displacer end caps
These were made from brass. The internal boss
being turned with the tool shown in photo 2.

Displacer cylinder
This was made from a length of 304 stainless

0.750
0.875

 —— —L

&
d
1120

HOT CAP

thickness of !/8 inch. Mount a 4'/8in length in
your 3-jaw chuck. Use a fixed steady at the end
if you have one. Face the end then bore out to
1.07 inch. As the wall thickness of the pipe for
2.238in. has to be reduced to 0.015in. this
operation has to be performed in 3/8in. sections
one at a time, starting from the tailstock end.
This way you will avoid the tool digging in and
destroying the job. In other words set the fixed
steady back 3/8in. from the end, and then reduce
the diameter of that to the right of the steady to
1.110in. diameter. Now move the steady back
towards the chuck a further 3/8in. and reduce the
exposed section to 1.110in. diameter. Repeat
until the whole 2.238in. is reduced. Polish the
surface with emery cloth. Reduce the remaining
dia. for 1.2in. to 1.3in. diameter.

Hot cap

The hot cap was made from brass so that it is a
slide fit onto the displacer cylinder. To leave a
space for the silver solder to penetrate, the bore for
a !/4in. from the end was enlarged by 0.01 inch.

Heat sink mounting bush

This was made from brass. The mounting holes
were drilled after it was fitted to the heat sink. Its
internal hole should be bored so that it is a slide
fit on the cylinder.

Heat sink
The heat sink was turned from a length of brass.
Using a parting off tool cut the grooves first then
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bore out the internal diameters. These should be
a slide fit for the heat sink mounting bush and a
slide fit for the displacer. Fit the heat sink
mounting bush, transfer to the dividing head and
drill and tap the 6 x 6BA mounting holes. To
increase its thermal properties the assembly was
sprayed mat black.

Pulley mounting base

Mine was made from, so-called, 10mm
aluminium alloy plate that turned out to be
0.38in. thick. The spacing of the holes for the
gear bearings is critical and precision drilling
should be used to achieve the required accuracy.
If you have made your own gears, as I did, check
that they run smoothly when set at a centre
distance of 1.563 inch. In my case I found I had
I had to increase this dimension by 0.0lin. to
achieve this. It is important to keep the other two
holes equally spaced about the centre as this
effects the alignment of the cylinder in the
horizontal plane.

Pulley sub-assembly support

Again this was made from 0.38in. aluminium
alloy plate. It has two grooves milled into its
surface. The one that the spacer plate fits into
should be exactly symmetrical about the centre
line as it effects the alignment of the cylinder in
horizontal plane.

Spacer plate

I made it out of 0.38in. thick aluminium alloy. Its
width should be adjusted so that it is a tight fit in
the groove of the pulley sub assembly support
(see plate assembly drawing).

Cylinder plate

Again this was made out of 0.38in. thick
aluminium alloy. The position of the hole for the
cylinder mounting bush is very critical as it
effects the alignment of the cylinder. Before
boring out this hole check its height as detailed in
the assembly section under driver sub-assembly,
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which will be dealt with next time. PLATE ASSEMBLY
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Stephen Atkinson

now begins the fitting out of
the cockpit starting with the
dashboard and steering wheel.
@Part VI continued from page 391
(M.E. 4257, 30 September 2005)

he dashboard is a feature which is quite
I prominent in an open top sports car such
as our MG TC. It is an appealing
component which can really become a centre of
attraction to oneself and to other viewers. The
original was made of walnut, or perhaps walnut
veneer, but it really is too small to consider
veneering in this scale with all the problems of
edges around the instruments etc. A piece of
solid walnut then with as small a grain pattern as
possible is the only possible choice. It needs to be
around 3/16in. thick and made to fit accurately
around the inside of the shaped top of the
bodywork at this point. First, however, make a
wooden background to support the dash panel
and fix it inside the body at the appropriate
position. The fit of this is not important
providing it is well hidden by the final
dashboard. Set it inside the shell of the body
slightly more than ¥/16in. from the top edges.
This piece can have a straight lower edge
finishing just above the lower edge of the dash
panel. An epoxy resin adhesive is the most
suitable for fixing pieces like this one.

Now for the dash panel itself. I have given a full
size drawing which | used for my model (fig 25).
Do check against your bodywork (the car’s that
is!) by pressing a piece of paper against the curved
upper edges which surround the dash. Shape your
piece of walnut to this template and check that it
will fit nicely into its space. Around the upper
curves of the wood there is to be a piece of trim
sandwiched between the wood and the metal so
leave just a fraction for this to be inserted.

The instruments are next, the two large and
two small dials are first. Turn these from brass
rod. A recess of approximately 1/32in. is made at

The dashboard on me car.

BUILDING A
1946 MG TC

the front to accommodate the paper dial and a
thin piece of clear plastic. The body of the
instrument is then !/16in. in total. On the back of
each one turn a short spigot 3/32in. diameter and
slightly less in length than the thickness of the
dash panel. The centre shaped piece which is
finished in black has a very thin edging which
like all the instruments is chrome plated. I went
to our local model shop and purchased a piece of
extremely thin brass sheet which was stocked
amongst their fine tubes and rods. I also got at
the same time a length of very thin brass rod
from which the edge was produced. The sheet is
0.010in. thick and the rod 0.020in. diameter, they
come from USA. Cut the brass sheet to
approximately the required shape but about
1/16in. larger all round. You will need to use very
sharp scissors or jewellers snips for this so that
there is no distortion of the sheet. Now bend a
piece of the thin rod to the outer shape required.
Join the two ends with a minute amount of silver
solder. This is probably the most delicate of
silver-soldering job you will ever have tackled so
take great care, remember that thin brass in sheet
and rod will melt if overheated. I leave the excess

Figure 25
THE DASHBOARD

(© Stephen Atkinson 2005

AUTHOR'S TEMPLATE (FULL SIZE)

INSTRUMENT
DIMENSIONS

sheet around the outside so that I can apply the
solder here so keeping the internal cavity clear.
Once soldering is completed the spare sheet can
be cut away leaving a nice round edge of wire.

There are various bits and pieces, six in all
apart from the two small dials to be fitted inside
this small panel. Details can be obtained from the
photograph of the dash. Little pieces of black
plastic rod will do to make most of these
switches, all having a spigot at their rear for
gluing into holes in the panel. Do take extreme
care when drilling this panel as a drill could soon
distort it and ruin all your work to date. I found
that if it were fixed to a piece of scrap wood with
double-sided adhesive tape it could be drilled
with a little more safety, but do be careful.

There are two lights which are placed one on
cither side of the centre panel. They are
straightforward turning in brass with a shaped
piece of thin sheet placed onto their spigot before
finally gluing into position (photos 47 and 48).

Now all these metal bits and pieces for the
dash will require chrome plating along with
numerous other pieces from around the car. It
might be a good idea to visit your local plater and
talk about what you are doing. They may offer to
try out their work on the pieces for the dash and
then you can assemble the whole thing and set it
aside for a final assembly much later. Some
firms | find, require all the small pieces to be
connected by a fine brass wire before they will
undertake the work, others prefer to do this
themselves. If connection is requested, a very
small touch of soft solder onto the backs of
pieces is what is needed. Do keep it small as it
needs to be melted apart when the plating is
completed. The centre panel of course needs to
be carefully painted black, avoiding the brass
wire edge. The wood of the panel has to be
varnished to a first-class gloss. I would fill the
grain after all the necessary drilling is done, use
a sanding cellulose sealer for this, it dries very
quickly. Follow this with two or three coats of
glass varnish, rubbing down between when
completely dry. Once finished I am sure you will
be pleased with your dash panel, it really sets off’
the interior of the car.

A short anecdote about my walnut dash. Many
years ago [ used to devise and present programmes
on local TV on DIY and craftwork. In one series |
covered lots of woodworking techniques, one of
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The fashboard on the author’s model.

which was turning when [ produced a bowl. After
the transmission I had a call from a person who
asked if I would like a walnut tree for further bowl
making. He had a tree which was close to the
runway of a small airport which was expanding.
Air traffic control people said that the tree had to
go when the runway was extended. The outcome
was that I agreed to buy the huge tree. I had it
felled and converted into planks of various
thicknesses and that is where the dashboard of my
MG TC came from. That tree has produced many
items of furniture that I have made over the years,
not forgetting numerous wooden car models,
Gold Medal winners many of them in the
International Woodworking Exhibition at
Alexandra Palace each year sponsored by sister
magazine The Woodworker.

Carried away with my walnut [ am forgetting
the dials needed on four of the instruments. |
drew these out from the dash photograph in
Indian ink onto a piece of thin white card. These
drawings were quite large so that [ could produce
the detail. A visit to my friendly photocopy shop
enabled me to have these produced to the correct
size. They did come out well and were then
punched from the paper with the appropriate size
of wadding punch. Clear plastic sheet was also
punched out and then the whole was fixed with a
tiny spot of super glue.

Steering wheel

This item caused me quite a few problems and 1
must confess that originally I did consider
producing an alternative to the Brooklands type
of wheel which was on the car I was trying to
replicate. However, that is the sort of thought
process to quickly dismiss even though some of
the original cars did have a much more simple
wheel cut out from plate material with wooden
sections attached onto the rim.

The Brooklands wheel with each of its four
main spokes built up from five thin rods makes a
truly impressive feature. Start by cutting a length of
3/32in. inch brass rod to 6.20in. long. File each end
square and then bend it roughly round and silver
solder the joint. At this stage providing the ends
meet nice and true do not worry about the shape of
the circle to be. Clean up the joint after the pickle
in acid and a good wash with clean water.

After that is the time to beat it into a true
circle. Use a length of round bright mild steel
somewhat less in diameter than the inside of the
finished wheel say 1!/2in. diameter and long
enough to hold in the vice with a bit hanging out
of one side. Use a wooden mallet and slowly
revolve the loop at the same time tapping the ring
onto the former. If the tapping becomes solid and
on the same spot on the former you will end up
with a true circle. There really is no need to have

a former of exactly the inside diameter of the
finished rim you are making. You will be able to
find the joint but not because there is a bump or
other fault but just by the line of the solder. This
is important when the time comes to solder the
spoke sockets onto the inside of the rim.
Important because the rim joint should be
positioned between any two of the sockets.

Now to the really interesting part, drilling the
sockets and the spaces through which the spoke
rods pass on their way from rim to hub.
Obviously both these parts are too small to firstly
cut to size and then drill. The way I found
possible was to prepare a length of brass for each
of these, long enough to produce the required
four and then quite a bit as spare and for practice.

The rods which build up to make the spokes
were from 0.4mm diameter hard stainless steel
wire. It will be remembered that the wire used
for road wheel spokes was annealed 0.4mm
stainless wire as this had to be threaded in and
out of the hub and rim. Both these types of wire
were supplied by Messrs. Knight Precision Wire
of Potters Bar, Herts, tel: 01707-645261. 1
found this firm most obliging in supplying
small quantities for this work. The drill used in
cach case was (.5mm conventional one. You
will be either very skilful, or very lucky, if you
drill the 40 holes required without breaking a
few of these little things.

The method I employed was to clamp the strip
of brass to be drilled in the vice on the vertical
slide so that accurate height could be adjusted.
The small drill was

slight taper required so that the rods are wider
apart at the hub than at the rim. When the drilling
is completed, cut the sections apart and prepare
the rim sockets for soldering to the rim. Set the
whole thing out on a fire brick and flux each joint.
If sufficient silver solder is used it will produce
the nice curved fillet required at each position.
Do remember about where the joint is located
between two sockets. By this time even if your
silver-soldering was not up to scratch when you
began it will be improving by the time your
steering wheel is finished.

Cut lengths of 0.4mm wire to fit into the
sockets, thread through the intermediate bars and
meet at the centre leaving sufficient space for a
6BA screw to pass in between them all. Prepare
the hub from a bit of brass rod with the upper half
drilled and tapped 6BA and the lower half tapped
5BA to take a !/8in. steering column. Make a
washer the size of the top of the hub with a deep
countersink to take a 6BA c/s screw.

Before final assembly paint the rim and the
hub black after a spray of etching primer. Space
out the thin rods properly onto the hub and then
clamp them into position by means of the washer
and screw. The spokes and spacers remain
unpainted of course. An alternative for the
spacers is to make them from stainless steel
although it presents more of a problem with the
drilling. There then is your Brooklands steering
wheel of which you should be justifiably proud.
will deal with the octagonal MG badge for the

centre of the hub towards the end of the series.

Wooden parts
As with the frames inside the doors the drawing
that will appear next time shows other parts of
wood which have to be fitted to the inside of the
body. These can all be glued into position with
epoxy glue. These parts should be 3/16in. thick and
made as good a fit as possible in their situation.
Beech is a good and suitable hardwood for this
job. This really completes the bodywork of the car
then leaving us with other bits and pieces.

@70 be continued.
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found it unnecessary
to use a centre drill
when high speed
was employed and
the most judicious
pressure  via the
carriage. Accurate
spacing  between
each of the holes
making up a set of
five is probably the
most important
feature. For the
sockets which are
soldered to the rim a
space of 0.03in, was
found to be required,
whereas the spaces
for the centre
spacers were 0.04
inch. This increase
in size gives the
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THE MODEL ENGINEER
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Please return completed form to:
Model Engineer Competition, The Leys,
Church St., Twyford, Bucks. MK18 4EU

ENTRY FORM - COMPETITION
& LOA.N MODELS CLASS ENTRY NO.

PERSONAL DETAILS (Please print)

SUMAME ..o e eeseniee e eeeeees. FOTENAMEB(S) vt it e s AgE ......c......
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Post Code .....cccevvecvceeeee.. Home Tel: e, Daytime Tel: e,
METE) CIUID: OF S BOC TIONY 001 i aisiansiian o o 4 s L e A N A A S A A SRR
Have you entered before? (Y/N) .........

Do you purchase or subscribe to a Highbury House Communications plc magazine? (Y/N) ...

How many years have you been @ MOAEIBI? ...t easaem st ses e s saes s eas
Mail Order Protection - please tick this box if you would prefer not to receive mail from other companies which may be of interest to you |:|

MODEL DETAILS - PLEASE TICK BOX IF MODEL IS FOR LOAN []

Entry Class (Competition onties ONlY) -w.ccuaaimiinais st it o at sins i s iiisssisis

Model Title (to be used for catalogue and display Card) ..........ccciiiiiie i e e s s

MOAEI DESCIIPLION ....cieiiiit ittt et ettt et et stes s eae e ssaes sasesessee s eaes sesetesnsse s ess e ehsaesssaasnbes 2ae esssan eabeaasssnesanas

Model Scale .............. Length .................. WidHh o Maiaht s Weight ..............

TYPE OF CONSIIUCTION ..o eetiiie ettt e e et et e e s saae e e saae e e sbe ees sseetas s asssaes s sssaes aessse sass sbaesansnnssaesnnnnnanss

Parts not made by youand commercial Hems  uuannusinmiasnniiiaamism s

Have you supplied a photograph? (Y/N) ....cccocveernnnne.
Are you supplying Judges Notes? (Y/N) ...cccovvevivnnnnens
Value of model (Highbury House Communications plc will not insure the model unless a value is entered) £ ..........

Nameé: and addross OF 10Cal NOWBPBDON s ssissiiiissicivsenssasisivsisssissssss oy ssmsssvessss s ssrsiss ssssisesvssampsiss

NB Please make a copy of this form and any photographs enclosed for your own reference. Please note that Highbury House Communications plc
will not accept liability for any loss of documents or photographs submitted with this form




TO HELP YOU GET THE BEST FROM
THE MODEL ENGINEER EXHIBITION

These notes are written purely for guidance. Full information is co

If you have an item and are unsure as to the Class htowl'llch Rshwld belmh
competition exhibit into another chass if they feel that by doing so its

please indicate this by writing Loan on the
form in the box identifying the Class. Loan
models are not judged but carry all other
privileges associated with competition entries.
Part built models are particularly welcome
in the Loan Section; visitors like to see work in
progress, and entry does not preclude the item
being entered in competition when completed.
The classes listed below are those
associated with mainstream model
engineering.

Club exhibits

Where a club is exhibiting, each model should
be entered on a separate entry form and
clearly identified as a club exhibit by entering
Loan/Club in the class section box. This
ensures that we have a full record of all
models on display during the show and
facilitates matters of administration and
insurance.

I fthe item is offered as a Loan exhibit

Additional forms

If you do not wish to deface your copy of the
magazine we are happy to receive
photocopies of the entry form, one for each
model. We will be pleased to send out extra
forms if required, so if you know of a modeller
who is not a reader of one of our magazines
butwho you think may wish to participate,
please advise them to contact our Exhibitions
Office , or simply photocopy the entry form for
them.

The success of the show depends largely
on the number of models on display. Your work
could well be the stimulus which inspires
someone else to start in the hobby. There can
be no doubt that this event is our showcase on
the world of modelling in all its aspects. Every
modelling discipline needs more and more
participants, and it is by displaying not only the
créme-de-la-créme, but also examples of
work of a more achievable standard, that
people are encouraged to join into the
wonderful world of modelling, in whatever
aspect.

We look forward to seeing a sample of
your work at the show!

COMPETITION CLASSES

Engineering Section

Al Hot air engines.

A2  General engineering models (including

stationary and marine engines).

Internal combustion engines.

Mechanical propelled road vehicles

(including tractors).

Tools and workshop appliances.

Horological, scientific and optical

apparatus.

A7  General engineering exhibits — not
covered by the above

&% EB

Railway Section

Bl Working steam locomotives 1in scale
and over.

B2 Working steam locomatives under Tin
scale.

B3 Locomotives of any scale,
experimental, freelance or based on
any published design and not
necessarily replicas of full size
prototypes, intended for track duties.

B4  Scratchbuilt model locomotives of any
scale, not covered by classes Bl, B2, B3,
including working models of non-steam,
elactrically or clockwork powered

steam prototypes.

B5 Scratchbuilt model locomotives gauge 1
(10mm scale) and under.

B6  Kitbuilt model locomotives gauge 1
(10mm scale) and under.

B7  Scratchbuilt rolling stock, gauge 1
(10mm scale) and under.

B8  Kithuilt rolling stock, gauge 1 (10mm
scale) and under.

B9  Passenger or goods rolling stock, above
1in scale.

B10 Passenger or goods rolling stock, under
1in scale.

B11 Raiway buildings and lineside
accessories to any recognised model
railway scale.

B12 Tramway vehicles.

Marine Models

C1  Working scale models of powered

vessels (from any period). Scale 1:1 to

148

Working scale models of powered

vessals (from any period). Scale 1:49to

1:384

Non-working scale models (from any

period). Scale 1:1 to 1:48

Non-working scale models (from any

period). Scale 1:49 to 1:384

Sailing ships and oared vessels of any

period - working.

Sailing ships and oared vessels of any

period - non-working.

Non-scale powered functional models

including hydroplanes.

Miniatures. Length of hull not to exceed

15in for 1:32 scale; 12in for 1:25 scale;

10in for 1:16 scale; 9in for 1:8 scale. No
limit for smaller scales.

C9  Forany model boat built from a
commercial kit. Before acceptance in
this class the kit must have been readily
available for at least3 months prior to
the opening date of the exhibition and at
least 20 kits must have been sold either
by mail order or through the retail trade.

Y

9 8 8 8 @

Scale Aircraft Section

D1 Scale radio control flying models

D2  Scale flying control-line and free flight

D3 Scale non-flying models, including kit
and scratch-built

D4 Scale flying radio controlled helicopters

Model Horse Drawn

Vehicle Section

G1  Carriages & other sprung vehicles.
(Omnibuses, trade vans etc.) Wagons,
carts and farm implements. Caravans.

Junior Section
J1 Forany type of model, mechanical or
engineering work, by an under
14 year old.
J2  For any type of model, mechanical or
engineering work, by an under
16 year old.
J3  For any type of model, mechanical or
engineering work, by an under
18 year old.
All entries will be judged for standard of
craftsmanship, regardless of the modelling
discipline, i.e. a boat will not be competing
against a military figure. Providing a model
attains sufficient marks it will be awarded a
gold, silver or bronze medals

fors’ Infon'naﬂon booklet which is sent to evel
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Model Vehicle Section

Kt Non-working cars, including small
commercial vehicles (e.g. Ford Transit)
all scales down to 1/42

K2  Non-working trucks, articulated tractor
and trailer units, plus other large
commercial vehicles based on truck-
type chassis, all scales down to 1/42

K3  Non-working motor bikes, including
push bikes, all scales down to 1/42.

K4  Non-working emergency vehicles, fire,
police and ambulance, all scales down
o 1/42

K5  Non-working vehicles including small
commercial vehicles (e.g. Ford Transit).
Scale from 1/43 or smaller.

K6  Any available body shells including
Concours, in any scale or material, to be
judged on appearance only.

K7  Functional model cars/vehicles which
must be able to move under its own
power of any type. Can be either free-
running, tethered radio controlled or slot
car, but must represent a reasonable
full size replica

DUKE OF EDINBURGH

CHALLENGE TROPHY

Rules and Particulars

1. The Duke of Edinburgh Challenge
Trophy is awarded to the winner of the
Championship Award at the Model
Engineer Exhibition.

2. The trophy remains at all times the
property of HIGHBURY HOUSE
COMMUNICATIONS PLC.

3. The name of the winner and the date of
the year in which the award is made
will be engraved on the trophy, which
may remain, at the discretion of
HIGHBURY HOUSE COMMUNICATIONS
PLC in his/her possession until required
for renovation and display at the
following Model Engineer Exhibition.

4. Any piece of model engineering work
will be eligible for this Championship
Award after it has been awarded, at
The Model Engineer Exhibition, a
Gold or Silver medal by
HIGHBURY HOUSE COMMUNICATIONS PLC.

5. Nomodel may be entered more than
once.

6.  Entry shall be free. Competitors must
state on the entry form:

(a) That exhibits are their own bona-fide
work.

(b) Any parts or kits that were
purchased or were not the outcome of
their own work.

(c) That the model has not been
structurally aftered since winning the
qualifying award.

7. HIGHBURY HOUSE COMMUNICATIONS
PLC. may at their sole discretion vary

the conditions of entry without notice.
COMPETITION RULES
1. Eachentry shall be made separately on
the official form and every question
must be answered.

2 Competition Application Forms must be
received by the stated closing date.

LATE ENTRIES WILL ONLY BE ACCEPTED AT

THE DISCRETION OF THE ORGANISERS.

3. Competitors must state on their form the
following:

(a) Insured value of their model.

(b) The exhibit is their own work and
property.

(c) Parts or kits purchased.

(d) Parts not the outcome of their own
work.

(e) The origin of the design, in the case
of a model that has been made by
more than one person.

NOTE: Entry in the competition can only be

made by one of the parties and only their work

will be eligible for judging.

4. Models will be insured for the period
during which they are in the custody of
HIGHBURY HOUSE COMMUNICATIONS
PLC

5. Ajunior shall mean a person under 18
years of age on December 315t in the
year of entry.

6. PastGold and Silver medal award
winners at any of the exhibitions
promoted by HIGHBURY HOUSE
COMMUNICATIONS PLC. are eligible to
re-enter their model for the Duke of
Edinburgh Challenge Trophy."

Past winners at any of the exhibitions

promoted by HIGHBURY HOUSE

COMMUNICATIONS PLC. will not be eligible

for re-entry into the competition unless it has

been substantially altered in any way.

7. HIGHBURY HOUSE COMMUNICATIONS
PLC. reserve the right to:

(a) Transfer an entry to a more
appropriate class.

(b) Describe and photograph any
models entered for competition or
display and to make use of any such
photographs or descriptions in any
way they may think fit.

(c) Refuse any entry or model on arrival
atthe exhibition and shall not be

required to fumish a reason for
doing so.
8. Entry into the competition sections is
not permitted by:

(a) Professional model makers.

(b) Anyone who has a financial interest
in the direct supply of materials and
designs to the public.

NOTE: If unsure, please contact the

Competition organisers, prior to the show.

9. The judges’ decision is final. All awards
are at the discretion of the judges and
no correspondence regarding the
awards will be entered into.

10.  Exhibitors must present their model
receipt for all models collected at the
end of the exhibition and sign as
retrieved.

11.  The signed release for each model must
be presented to security staff when
leaving the exhibition complex with
display model(s) after the close of the
exhibition.

IMPORTANT NOTE PLEASE MAKE COPIES,
INCLUDING PHOTOGRAPHS, OF ALL
INFORMATION RELATING TO YOUR MODEL, AS
HIGHBURY HOUSE COMMUNICATIONS PLC
WILL NOT ACCEPT LIABILITY FOR ANY LOSS.

CLOSING DATE 12TH DECEMBER 2005
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Keith Wilson

starts with some photos of interest
particularly to GWR fans before
discussing the making of the
injectors for Lillian.

@Part XIV continued from page 402
(M.E. 4257, 28 September 2005)

Ithough I am not over keen on shewing
Aphologmphs of my own work unless they

illustrate some point of construction,
methought that the photos herewith might please
any steam man, particularly Great Western
enthusiasts. The multiple one (from left to right,
King, Hall, Bulldog, small Prairie. I plead guilty
to King and Bulldog) was taken recently at
‘steam-up’ on the Weston Park Railway; 1'/4
miles long, 71/4in. gauge. The other was taken at
an event in Lancaster. Since the last Bulldogs
(Skylark and Starling) were scrapped in 1951,
this is the first time for over 50 years that a
Bulldog piloting a King has been photographed.
For many years, it was customary for a Dog to
pilot the King on the Cornish Riviera Limited
from Newton Abbot to Plymouth, and of course
back again. Strictly, the picture is a fake, for only
the King was in steam. However, it was too good
a chance to miss, so the owner of both
locomotives took the photograph.

Injectors
Now for a small, but somewhat important matter -
drinking. Not alcohol (I never touch the stuff
anyway) but nice clean water into our boiler(s).
There are several ways of doing this, good
bad, and indifferent. Much has been written and
spoken, some most vseful and some most
‘tripeful’. The most ridiculous was a claim that
the tender hand pump was the best and the
injector by far the worst - on grounds of
efficiency. According to this article (not in
‘ours’) the injector was only 2% efficient and the
hand pump 100% efficient because it did not take
anything from the boiler! True, but those who
want to frantically waggle a hand pump all the
time to keep water levels reasonable are welcome
so to do. Include me out! For if the pump is big
enough to feed a heavy teapot it is going to give
you plenty of arm-ache - and how! If on the other

Takenata's ;n‘l’f"; t Waston 1

Park, left to ight King, Hall,
Bulidog and small Prairie.

>

_".- e :h

LILLIAN

A NARROW GAUGE
LOCOMOTIVE

for 71/4in. gauge

hand it can be operated easily by hand, then no
way will it put enough in.

Of course, I could be wrong, and someone
might just about manage to design and fit such a
beastie, but I feel rather doubtful! I am of course
referring to gauges from 5 to 7/4 inch.

A mechanical pump is possible, and in the
case of GWR locomotives, the air pump for the
vacuum brake system can be used, but there is a
snag. If you want it for air-pump purposes, then
of course nothing doing unless you double up.

However, for practical purposes, an ejector must
be used, and since its capacity is much greater
than an air pump, it is unlikely that a pump would
of much use. For if you don’t know it now you
soon will, a vacuum brake system is a lot of leaks
tied together with pipes.

Early locomotives were fed by pumps, because
the injector hadn’t been discovered. It was
‘known’ to be impossible, so no one bothered
until it was found largely by accident. It is by far
the best method of water input. For if running

MICROSOFT XL CHART
A B C D
1 A DELIVERY 0.0469
z PPM. CAPACITY 2.75
K D COMEBINE 0.058625
[ B STEAM_ 0.07035
C 0.0469 4]
D 0.058625 54
E 7035 11
F 26264 C1'5.
G 06566 =
H 16415 C1%
1 J 6566 C1"14
12 K 8442 C1™]
13 L 1574 B7+B11+B12-C1
1 M ).3283 -|
1 C% 7973 Bi2-Ci " ~ ;
i ; T S gl -~ - e o
3 ELCONI \ E____‘ - - & = . s
One for GWR fans, this photo shows a Bulldog piloting a King; a sight not seen in full size since 1951.
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ek 9/32 % 40 206 }
‘dry’, the only possible energy loss is heat ‘\:t T_ Rl
radiated by the device itself plus a bit from the T “J S | ]
pipe work, it therefore follows that the squirt, E e % r—-r0.219
jigger, ‘putterinnerovver’ or injector is about 98% ¢.219 Reom L ag =7
thermally efficient or even better. There are other e 489 =]
big advantages for it is quite easy for a driver- 25
fireman, who has to do everything, to get a bit low (| PN
on water when limping back to the station. Result
is with injectors you can fill up “at leisure’ when —1 0.375 =
578 —=—

steam demands are low (engine stationary). I

Now with gentle disagreement with many
former writers of articles on injectors, they are
not quite so vitally accurate as is often suggested.
Many have been put off by the thought of super-
accuracy (including me). Of course the nearer
you are to design specification the better, but
squirts are not quite so finicky as may be
thought. 'Cos if they were, they would not have
been discovered in the first place, for the odds

LILLIAN
250z INJECTOR BODY

against bits being put together precisely in the

first place are astronomical. Also, if I can make
them to work so can you. However, | have one or

—-—I 5 hex r-— ae

two tips for making them easier, especially if yon 128 75
make a batch of several (recommended). a1e }'A 226 _135%
The little chart herewith is for Microsoft XL. 1 4 I o o l'_ iy
If you load it in, but not quite as shewn, then the N~
cofnputer will do all theqimportant calculations T -5 . °'25 Ream L e
for you. The formulae shewn in column D below 8.375 —
row 4 should be entered into Column C, each one : B —
being preceded by the ‘=" sign. If you then input 9.25 J_ ] I I L—-—- 25
into C1 the size of the delivery cone, C16 will 55 ] 2% '
shew the theoretical capacity in pints per minute. ; 788 I—-———i 5/16 x| 40
Alternatively, load desired capacity into C2, the T 5 ——
required delivery cone size will appear in C17, . cas b— 25—

likewise either will print out the theoretically
correct important dimensions in Column C.
Might be useful. Clearly, some rounding off will E

be necessary - such as to nearest drill sizes.

To start with, a casting may be used. I prefer to
silver-braze from turned parts as it is a bit easier.
The reference letters refer to those shewn on the
attached drawing, in the long run, but needs care.
If I describe how I've just done eight (should be
enough to see me out) it may well serve to ©
encourage others.

Az Drown for Lefl=Hond mide of | tive,
for Right=hend side, put cpper plpe 01 other side of body.

1/4"coppe pipe LILIIMN
400z INJECTOR BODY

Begin with a piece of square brass bar. Chuck

in lathe (self-centring 4-jaw is a very useful 1,696 5/16 x 40 Plug |.._,s-,_...|-L
animal for these jobs) and turn one end down to e .
required diameter, thread 3/8in. x 26, or ¥/16in. X | q! I .188
32, (as required) centre and drill through '¥64in. . .188 ;ﬂ_
or 13/64in. by 2in. deep for the present. Part off at Glu T 1 TF i 7S
correct distance from the end, repeat thread ’ EF:; o o, 23“.:"1'
operation on other end after trimming - ] AWi=N 7 /16 x 26
preferably to exact length. g ! e’ |
The next stage is to locate three holes along r T
the square part. I used the milling machine |
(t'mill) as a jig borer to get easier accuracy. Make l | L—3/8 X 40
these holes /16in. dia., reamed if possible, *twill L 77— L : “’1::
help later. Make sure the holes break through into 25 L P
the bore, note that one needs to go right through 23262
and out the other side,
Prepare the bits that will be permanently ©.563
silver-brazed to the body. Leave a little spigot on
the end of each one; this should be a light push _‘
fit into the main body. Note that the water feed 1T
into the body is into one side. This has several ey
advantages, of which perhaps the best is the fact ©
that the *bottom entry’ position is near the " .
track; it follows dlalt-ywhpgsn (not iﬂ[;}’r:nydcrailment ; Maoppe R LILLIAN

occurs, pipe work can be nastily damaged. | N e 550z INJECTOR BODY
Therefore, side entry preferred. Admittedly, this
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Milling the side of the tapered reamer to achieve

the D-section. Care is needed fo avoid damaging
the work.

"
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means right and left hand injectors, but better
that than crunched-up pipe work. I write from
experience - as usual. To make the part that will
be the overflow, use square brass and machine a
‘scallop” along one side for a better fit. Easiest
done with a 1/2in. dia. ball-nosed slot-drill.

Silver-braze the bits together - and you will
soon see the advantages of the little spigots and
the push fits. The water input is a short piece of
!/4in. copper tube bent - or rather curved - to 90
degrees. This is fitted to point towards the steam-
end of the injector. It takes feed direct from the
tender, or from the tanks as desired via a piece of
transparent plastic tube.

After the silver-brazing operation (and
pickling) some more machining is called for. The
I/4in. dia. hole in the top part might well need
cleaning up, and the overflow holes need drilling
out and partial plugging. After dealing with all
the side or top holes, then is the time to ream out
the main bore, this should be done last.

It is as far as | know a discovery of mine

Two injector reamers fitted with colfars to maintain the correct depth of penetration in the cone.

getting things done, rendering accuracy as not
too difficult.

Only two cone reamers are needed. Although
most designs shew the delivery cone as diverging
with a 6deg. angle, the squirt will still work with
9 degrees. | have discussed this with D. A. G.
Brown; he reckons that the 6deg. cone is a bit
better when ‘fine-tuning’ an injector for
absolutely best performance. My discovery that
this angle was not very critical - like the injector
discovery itself - was purely accidental. I had not
noticed that I had picked up a 9deg. reamer by
mistake, the squirts worked perfectly well and it
was some time later that 1 realised the error.
Since by far the main purpose of the jigger is to
put water into the boiler, the fact that it may not
be quite so good by a small degree (nice pun!)
doesn’t really matter. It saves making another
reamer; also the smaller angle means a longer
and thinner reamer - ugh! 1 have doubts as to

whether or not 13deg. is important for the steam
cone, for LBSC had good results with a plain
hole on the input side - i.e. no converging taper.

To make these reamers, a piece of 3/16in. dia.
silver steel is required. You can of course use
1/4in. diameter, personal choice. Set the top-slide
over to half the required angle; turn the end of the
rod down to a bit smaller than the smallest bore.
Do not part off, for it is far easier to hold the
reamer in the flame of the blowlamp or torch (for
hardening and tempering) in the hand.

When turning is finished, the taper part must be
reduced to a “D’ shape by filing or milling. Milling
may seem a bit drastic for such a thin object, but if
tackled gently there is no problem. Use, if
available, a 3/16in. dia. end mill, run it at about
820rpm and take cuts just 0.010in. deep. By
choosing which side to mill, cutting is clearly
much safer - arrange so that the point of the reamer

is never fed into the cut. The photograph will help.

that the ideal overflow size is about 4!/2
times the steam cone bore in diameter. This
means that the injector is self-starting, or in
other words connect the water pipe to a
bucket of water a few feet below the squirt,
turn on the steam and watch the water run
up the pipe (hence desire for transparent
pipe) until it hits the cones (a few seconds
is all that is needed) and the injector picks
up and feeds. It also means that if the squirt
cuts out due to sudden braking or
acceleration causing a surge in the supply
line, just leave it alone and it will restart of
itself (providing of course that there is
water in the tender or tanks!).

Let me make it clear that - apart from the
last paragraph - no credit is due to me for
this design work. It is entirely the work of
C. M. Keiller, who passed his research to
Martin Evans, who in turn passed it on to
me via his book ‘Manual of Model Steam
Locomotive Construction’, a worthy
reference book for all. I will accept being
‘kicked” for my own errors but not for
others. Also, I will not take credit for other
people's work, so there!

A conical matter

The cones are the main cause for concern;
they need to be ‘pretty near the mark’.
However, there are ways and means of

©

FOR BODIES SEE DWGS

Lns 1 "BODIES™
‘.______-_ 24 154 l-- - LT —-*-—::_-l e
LRV
e.0} 25 oz
8119 LILLIAN
. INJECTOR
CONES

The entry for the steam cone (on left) should be 13 degrees. The exit from
this cone (left to right) is 9deg., as are all other angles
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Wilson’s Words of Wisdom
The truth makes you free when
falsehood has lost its fascination.
H. Spencer Lewis.

Take several final traverses at the same setting,
and for choice reduce the depth of cut to only
0.005in. when getting near the final size, which
should be just half the diameter. In other words,
if you arrange the job so that the cutter just
touches the embryo reamer shank and take feeds
as suggested above, the total depth of cut is just
0.093in. (for 3/16in. dia. silver steel), and it
doesn't take as long to make as it did me to write
how to do it. The photo above shews the best way
to mill the flat.

Harden only the conical part - ‘officially’
temper to light straw colour. With a small job like
this, it is well to remember the flame temperature
of the oxy-acetylene torch is a long way above
the flame temperature of the gas blowpipe or
paraffin ditto; so heat with care. Quench in cold
water. To temper, rub off some of the scale
caused by heating so that you have a bright
surface (fine emery paper recommended) then
apply heat to the stock just short of the taper.
Heat gently, and watch the change in colour as
the heat runs up the tool. When the blue colour
reaches about half way up the taper, remove from
heat and quench in the water. You will note a
discrepancy in this paragraph, to wit ‘light straw’
and ‘light blue’.

Now I am fully aware that the theoretically
correct temper colour for a reamer is light straw or
*full golden yellow’. However, in making this batch
of cones, | made a total of eight off 9deg. reamers,
tempering to light straw. They lasted on average
one cone each. The tips invariably snapped off,
since the reamer was only about '/32in, dia, at the
tip, one half removed for good measure, the tip was
only too eager to snap off. Being somewhat *##****
off by this, I left one unheat-treated. This did one
delivery cone, and on trying another it turned (the
reamer) into a splendid corkscrew. So | tempered
the last one to dark blue - recommended for
screwdrivers and punches, cold chisels etc. Itis still
going strong - sighs of relief.

If done with reasonable care, the reamer will
require naught but cutting off the stock bar and a
quick rub on an oilstone or fine emery paper. It
has only to cut brass after all; nothing is to be
gained by making cones out of anything else.

An interesting article has been forwarded to
me by one Frederic Livesey; it appeared in M.E.
3537, May 21 1976, page 508. Using a slide-
mounted grinder, 3-lobed taper reamers can be
made direct from pre-hardened steel, even a
high-speed tool bit. The article was written by
Basil Palmer and he refers to some work by one
Eric Rowbottom. The method looks good to me,
and would avoid distortion caused by heat
treatments - all too easy.

Make a couple of collars to fit the reamers,
locate them with a setscrew, 6BA seems about
right. To get the precise location of collar for
setting depth of cut, drill a hole in a piece of
metal, the diameter of the hole being the same as
the larger end of the cone you are about to ream.
I shew these sizes on the drawing, but take care
to read them aright (Oh, all right then, I didn't).

Now if the tapered end of the reamer is inserted
into this hole, it is quite easy to set depth of
taper, this being quite important. In general,
the combining cones (the two small ones

roughly halfway along) are best made
separately; it is easier in the long run. Made as
one and parted later, it needs a carefully
ground parting tool to get the right gap, or
some extra re-sets in the lathe.

I do not think that there is anything to be
gained by a complete description of machining
the cones so I will just mention one or two hints.
A very small centre drill, plus preferably a new
drill of required size, is recommended, as is high
speed in the lathe. Steam and delivery cones
should be a close fit in the injector bodies, but no
need to be tight. Combining cones however, must
be rigidly fixed; the easiest way is by using
Loctite 601. Make sure the outsides of these
cones (and the main bore) are clean (acetone
recommended) and then insert them as follows.
Using a piece of /4in. dia. metal (brass or steel)
turn it tapered to match the combining cone
angle (9deg.). If the larger one of the two cones
is placed on this taper, it is then easy to locate the
exact position of the collar so that when both
cones are 60l-anointed, they can be pushed
straight into the bore (get them the right way
round!) and will remain there. A tiny touch of
grease on the 'inserter’ is not without merit, and
later on a weeny drop of 601 can be put onto the
joints at the ends of the cones by means of a
piece of wire.

Astute (or even awake!) readers may have
noticed that a *bell” shaped reamer has not been
mentioned, for belling out the ends of cone
bores. Careful here. The entry end of the steam
cone, both ends of the delivery cone, and the
entrance end of both combining cones should be
belled out. Only a tiny bell in the combining
cones, but a good big one on the others. This is
easiest to do by hand, using one of the taper
reamers as a hand-held graver. - [ think that’s the
right name. In fact, on both of my lathes
(Myford long-bed ML7 and Colchester Student)
a taper cone reamer lives permanently nearby, [
have yet to find an easier way of removing sharp
internal edges.

A good test for a jigger is to supply steam in
the usual way, but water from a bucket on the
ground well below the injector, connected by
transparent pipe. Turn on the steam and watch
the water suck up the tube until it picks up. A
point to note here is that the location of the
combining cones is set by their inside tapers,
much more accurate than by measuring from

their ends. And, of course, it is the tapers that are
of greatest importance.

The admission of air into the water supply will
cither prevent the thing from working at all, or
coughing and spitting whilst working, depending
on the amount of air However, do not be too
worried about a tiny stream of bubbles secen
travelling with the feed water. The explanation is
quite simple, for the water coming to the injector is
pulled along by quite a powerful suction. This
means of course that it is at lower than atmospheric
pressure. A certain small amount of air is dissolved
in the water, and the pressure reduction means that
some of this air will be thrown out of solution -
hence the bubbles. It is a good plane to have an O-
ring round the water valve stem, to reduce the air
intake - it will if it can!

In drilling and reaming these tiny holes to a
relatively great depth - great depth relative to
drill diameter - a capstan fitting on the tailstock
will save much money in the shape of broken
drills, ‘gnurgled’ reamers, and lost time. Keep
backing out after every !/16in. or so - it will pay
you well.

Although this is a lengthy article, a few words
on pipe sizes may not come amiss. For any
71/4in. gauge locomotives, !/4in. diameter copper
pipe is about right, both for ‘scale’ appearance
and capacity. I find that to offer the squirts more
water and more steam than they actually need
leads to success; after all, they know best! A
steam valve of about 3/32in. diameter, and 3/16in.
for the water valve should be okay. Have a fine-
gauze filter just before the water valve, make it
like a 3/8in. diameter cylinder about 3in. long,
more than enough. There is no need to worry
about cleaning the filters, just open the water
valve and blow back through the outlet either
with steam or with compressed air. A filter on the
filler to the tender is okay but no substitute for
the valve filter. It is not a bad idea to have jiggers
of different sizes; a 250z is big enough for
normal work, a 40 for times when water is
urgently required in large quantities!

In the case of hard-water areas, the cones may
fur up, in which case the easiest treatment is to
disconnect it and leave overnight in citric acid
(lemon). Vinegar will do it too, but citric is
probably best.

There is no need to mount the injector in any
way; the pipe work is adequate.

@710 be continued.
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at Sandown.

SMEE Exhibition Organiser Ron Hough chats to visitors to the SMEE stand

of on-lookers.

SIMIEE GOES TO SANDOWN

As we look forward to the next one,
Mitch Barnes outlines the work
involved in setting up and running
the SMEE stand at the Model
Engineer Exhibition 2004.

Engineers and the Model Engineer

Exhibition have been inextricably linked
since the earliest of days. The Model Engineer
Exhibition started through the efforts of Model
Engineer magazine editor and SMEE founder
member Percival Marshall.

The aims of the Exhibition are many but one
of the most important is to introduce newcomers
to the creative pastime of model engineering. It
does this by show-casing the work of model
engineers and, in so doing, it also offers support
to those already converted and inspires them to
persevere and finish their ongoing projects. In
addition, of course, where else can one find all
those drawings, castings, metal billets, tools and
machines under one roof?

When wandering around any show seeing
those stands seemingly running with clockwork
efficiency, it can be hard to appreciate the sheer
effort that goes into putting up each stand. The
weeks, and often months, before the event being

The Society of Model & Experimental

SMEE members busy themselves preparing the
stand during build up day.

peppered with many late nights and weekends of
preparation. Organising the SMEE stand is
always a team effort and but it runs more
smoothly if proper preparation takes place. The
person who really should take credit for
organising our stands at exhibitions in the
southern half of the UK at least, is Ron Hough,
for many years Secretary to the Society and now
Exhibition Organiser. Under his avuncular
leadership SMEE’ attendance at exhibitions is
deceptively easy, relaxed and largely trouble-free.

But how does one go about organising a stand
at Sandown Park, and what is involved? For
SMEE it usually starts three months or so
beforehand, with a ‘gee-up’ from George Evans
to members who want their, yet to be completed,
models or other displays to be at the show. Why
so long a lead-time? Why, the Craftsman’s
Golden Rule of course: “If always takes at least
twice as much work to complete the project than

you thought it would".

In the weeks running up to the Exhibition, in
addition to members models, a selection is made
from the Society’s extensive collection of
models and tooling built or donated by members
past and present. Being careful to avoid
repetition from recent shows, we make a
particular effort to show some unusual items
whose operation (or lack of, in the case of our
perpetual motion machine) one can explain to
the public. We try to show a varied cross-section
of these at each exhibition we attend but if there
is particular interest in a model we will often
give it a ‘repeat’ showing — a particular favourite
is the Wimshurst machine, always popular with
the crowds, especially if we can generate
lightning between its contacts.

Of course, not all display items are completed
by the time they are shown — it is just as
interesting and useful for the model engineer to
see a part constructed model, and on our stand for
the last couple of years we have shown the steady
progress of Maurice Turnbull’s model of a Head
Wrightson, vertical boiler, 0-4-0 locomotive. Last
year it was also joined by a maquette of one of its
accompanying coal wagons.

All these exhibits, of course, do not find
their own way to the show, so another part of
our preparation is collecting the models from
various places around the country and bringing
them together for the Exhibition. This is an

even more demanding task for SMEE than
many other exhibitors as we are a society with
worldwide membership. Our displays are
comprised of models from all over the UK and
overseas. Virtually all, engineering models
have one thing in common - just like the real
thing, they are heavy! Someone has to haul
these models from storage, load them into
member’s cars, trailers and vans and drive them
to the venue then heave them over to the stand
once we arrive. To ease this heavy burden,
some of the members who plan to man the
stand bring exhibits with them and take them
home again afterwards.

Build up day

On arrival at the exhibition space on build up day
it is easy to wonder how, in the space of the few
available hours, this area can be transformed into
a model engineering heaven and not to get
disheartened by the awesome task ahead. The
recipe for success lies within the acres of
anonymous boxes and packing crates disgorging
the exquisite results of countless evenings and
weekends of not going to the pub or sitting in front
of the TV, as that team of willing helpers for each
stand engages in a frantic blur of activity. Trade
and club members alike give each other a hand if
required: the show is not only a team effort from
each exhibitor but also a team effort as a whole.

A live steam exhibit is always a popular attraction
with the public.
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7 lathe loaned by Myford Ltd.

Every society seems to have a hard core of
helpers who somehow appear as if by magic
when the need arises and SMEE is no different.
This regular team always comes to the rescue, all
of them giving their time freely and
enthusiastically with rarely a word of complaint
whatever the task required.

Some hours and lots of backache later,
everything is in place at the end of the build up
day, the very last task being left for the moments
prior to opening. A quick removal of the covers
the following morning and we are ready to start
meeting and greeting the Great British Public.

In common with other society stands, SMEE
likes to showcase members work - showing
superlative models is also of course part of the
Model Engineer Exhibition. But this is never to
say “I'm better than you" — it is intended as a
never-ending quest to inspire others to improve
their standards or to give model making a try.
After all, every medal winner was a beginner
once and our displays include exhibits of all
standards, made by members with every level of
experience from beginner upwards.

Live exhibits

Engineered models come to life when they
breathe vapour into their cylinders and
movement is always an eye catcher for the
general public, many of whom are captivated by
the often hypnotic motion of valve gears and the
quietly described motion of glittering connecting
rods, crankshafts, eccentrics and flywheels. At
the very least we try to have some exhibits
running on compressed air when power for that
supply is available. At Sandown, the hypnotic

Care is taken to ensure a balance of exhibits on the SMEE stand. Both old

and new items are usually displayed.

Exhibition stalwart Tony Phillips giving a turning demonstration on the series

Arlon . ‘X

il - L
Derek Brown was available to help Exhibition visitors with problems they

might be having with tool and cutter grinding.

motion of the little wall engine transfixed many
people, and several asked if we ever ran models
on live steam too. Imagine their surprise when
one pointed out that just to their right, on the end
of the stand was one of our vertical boilers,
driving a very well engineered Stuart No.4. Most
of those unaccustomed to live steam are
surprised at the quietness with which its power is
put out. In direct contrast, when Tony Phillips ran
his hit and miss engine, most of the visitors at the
other end of the building could hear it too and
this would also bring the crowds to our stand.

New blood

To demonstrate to the uninitiated that *having a
go’ is not necessarily as frightening as one might
think when confronted by a milling machine or
lathe, for many years a key aspect of the SMEE
stand has been the workshop demonstration. To
help us do this we are frequently kindly loaned a
lathe by Myford Ltd. and this year a mill by
Warco. Various tasks were demonstrated on both
machines and this year we were blessed with the
presence of Derek Brown on hand, showing how
to use his tool and cutter grinder.

Of course, club stands are at the show to
increase their membership and SMEE is no
different. In their centenary year of 1998, when
the Exhibition was held at Olympia, I joined and
this was the best move | ever made. Up to that
time I had not been aware that SMEE was keen to
take beginners under their wing but actually itisa
priority — without new blood, it is hard to expand
and spread the knowledge that keeps our hobby
alive. SMEE has many members with a
breathtaking amount of knowledge they are happy

to divulge and the society holds basic courses for
beginners to get them over those first hurdles.
Almost every task one has to tackle on any given
project has been done before and there is always
someone happy to proffer a guiding hand.

Lectures
Perhaps it is not on every visitor’s agenda when
attending the exhibition to listen in on a lecture,
but this is a popular feature and SMEE is always
happy to contribute. Standing room only is often
the order of the day, because the subject matter is
so interesting and useful and a wide range of
subjects have been covered over the years.

It is worth remembering that SMEE’s lectures
are a regular event at our monthly meetings on
the first Saturday of most months at SMEE's
Marshall House headquarters.  Anyone
contemplating membership is welcome to turn
up and have a look around and enjoy whatever
presentation is being given.

A feature of the SMEE’s exhibition
involvement for many years has been the
miniature railway track, rides on which were
given in exchange for a donation to charity. Last
year the tsunami disaster in the far east was
helped by a total of £1363.33 raised by kind
donations from the public during the show. It was
also gratifying to see the Exhibition’s organisers
sending two of the retailer’s stewards around the
stands to swell the charity coffers.

But what do the visitors think? It’s great fun
talking to members of the public who like me,
take photos of models on show, to act as
inspiration for their own projects and to help
them choose their next (or sometimes, first)

The lectures are an important part of the Model Engineer Exhibition. Here
Peter Haycock talks to a packed house about nut and bolt manufacture.
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model. It was at the first Model Engineer
Exhibition I was able to visit, in 1988, that I
caught the model-engineering bug, a condition
known to be incurable. The purchase of a Stuart
10H machined kit after that show resulted
in a successfully completed model and I
was hooked!

All good things come to an end and what has
been set up has to come down. The moment the
exhibition closes, as the last visitor turns his or
her back on the closing doors and makes their
way home, a frenzy of activity takes place once
again within the venue’s walls.

Always popular, the miniature railway raised
much money for the tsunami appeal.

Our team of helpers once again materialises
as if from nowhere, and for about two hours
the hall is a blur of activity the public never
sees, as all those anonymous boxes reappear to
swallow up their exquisite charges once again
for safe passage home. Myriad boxes, trolleys
and crates criss-cross the floor as they make
their way to a fleet of waiting vehicles as
stands and displays come apart in a concert of
frantic activity.

And at the end of December, it will all
happen for us again. Long may Model Engineer,
the Model Engineer Exhibition and ﬂ
SMEE continue.

Q0000000 0Q

n of 8 weeks notice is

for diary entries. Clubs and Societies O

required
include a telephona number for the assistance of would-be visitors.

OOT OBER 5 Paterborough SME. Guy Fawﬁes Hun Firework Display & Barbecue.
Southern FMES. Myford Open House. Contact Tony Meek: 01778-345
Contact Brian Thompson: 01920-830629 (eve). 5 Romney Marsh MES. Bonfire Nrght Steam-Up & Barbecue.
28 Chichester DSME. OGM and Speaker. Contact Brian Bird: 01243-536468, Contact John Wimble: 01797-362295.
28 North London SME. Workshop Evening. 5 SMAEE. Paul Harding: Caught on Camera.Contact David Boote: 01202-745862.
Contact David Harris: 01707-326518. 5 Stockholes Farm MR. Bonfire Night. Contact lvan Smith: 01427-872723.
2 Brighton & Hove SMLE. Last Trackday of 2005. 5 York City & DSME. Bonfire Steam-Up & Running Day.
Contact Mick Funnell: 01323-892042. Contact Pat Martindale: 01262-676291.
20/30 Fumess MRC. Hazel Grove, Stockport Exhibition. 6 Frimley & Ascot LC. Public Running. Contact Bob Dowman: 01252-835042.
Contact Fred Firth: 01228-821192 or Colin Elums 01229 837079. 6 Leicester SME. Bonfire Night Run. Contact Raymond Wallis: 0116-285-8824.
29/30 Fumess MRC. Huddersfield Exhibition in Holmfirth. 6 Reading SME. Public Running. Contact Brian Joslyn: 01491-873303.
Contact Fred Firth: 01229-821192 or Colin Burns 01229 837079, ] South Durham SME. Running Day. Contact B. Owens: 01325-721503.
29 Guildford MES. Halloween Night Run. Contact Dave Longhurst: 01428-605424. 7 Peterborough SME. Bits & Pieces. Contact Tony Meek: 01778-345142,
2 Northampton SME. Running Night. Contact Pete Jarman: 01234-708501 (eve). 9 High Wycombe MEC. Bits & Pieces. Contact Eric Stevens: 01494-438761.
2 North London SME. Halloween Evening. Contact David Harris: 01707-326518. 9 Hull DSME. Table Sale or Auction. Contact Tony Finn: 01482-898434.
29 Southern FMES. Autumn Models & Hobbies Show. ] St. Albans DMES. Dr. Peter Brandham: Train Come - No Speak.
Contact Brian Thompson: 01920-830629 (eve). Contact Roy Verden: 01923-220500.
29 Tyneside SMEE. Track work day. Contact lan Spencer, 0191-2843438. 10 Cardiff MES. Forum. Contact Trevor Jenkins: 029-2075-5568.
2 York City & DSME. David Hulse: Mill Engines & Housing. 10 Leyland SME. Graham Whitehead: The Railways of Peru.
Contact Pat Martindale: 01262-676291. Contact A. P. Bibby: 01254-812049.
30 Leighton Buzzard NG Rly. Halloween Haunting. Enquiries: 01525-373888, 10 N. W. Leicester SME. The History of A. J. Reeves & Co.
30 Maidstone MES (UK). Last Public Running Day. Cantact John Elliott: 01455-847040.
Contact Martin Parham: 01622-630288. 11/148  Furness MRC. Pendle Forest Nelson Exhibition.
30 MELSA. Sunday in the Park. Contact Graham Chadbone: 07-4121-4341. Contact Fred Firth: 01229-821192 or Colin Burns 01229 837079.
30 Portsmouth MES. Last Day of Running Season. 12 Cardiff MES. Steam-Up and Family Day.
Contact John Warren: 023-9259-5354., Contact Trevor Jenkins: 029-2075-5568,
Eal Frimley & Ascot LC. Halloween: 6.00-8.00pm Evening Running. 12 Glasgow & S.W. Rly Ass'n. G. A. Davidson: Poor but Honest - aspects of the
Contact Bob Dowman: 01252-835042. LNER, Contact Bruce Steven: 0141-810-3871.
NOVEMBER 12/13  Hutt Valley MES. Tauranga Open Weekend, Contact Gavin McCabe: 567-4487.
1 Romney Marsh MES. Jerry Ames & Arthur Wigley: Ashford Railway Works. 12 SME&EE. Training Seminar. Contact David Boote: 01202-745862.
Contact John Wimble: 01797-362295. 14 Bedford MES. R101, the story of a disaster. Contact Ted Jolliffe: 01234-327791.
1 South Durham SME. Running Day. Contact B. Owens: 01325-721503. 14 Saffron Walden DSME. Ciub Night. Contact Jack Setterfield: 01843-596822.
1 Taunton ME. Robin Goodchild: Braille Engineering Tools. 15 Chesterfield MES. P. Crawley: Settle & Carlisle,
Contact Don Martin: 01460-63162. Contact Mike Rhodes: 01623-648676.
2 Andover DMES. Meal to celebrate 60th Anniversary. 15 Nottingham SMEE. Noel Coates: The Lancashire & Yorkshire Railway:
Contact John Berry: 01960-882616. Contact Graham Davenport: 0115-8496703,
2 Bradford MES. Meeting. Contact John Mills: 01943-467844, 15 Taunton ME. Auction. Contact Don Martin: 01460-83162.
2 Leeds SMEE. Bonfire Night Steam-Up and Supper 16 Andover DMES. John Berry: Coastal Engineering.
Contact Colin Abrey: 01132-849630. Contact John Berry: 01960-882616.
2 Tyneside SMEE. Guy Fawkes Steam-Up/ Soup & Hot Dogs. 16 Leeds SMEE. Jumble Sale. Contact Colin Abrey: 01132-649630.
Contact lan Spencer, 0191-2843438, 16 MELSA. Meeting. Contact Graham Chadbone: 07-4121-4341.
3 Cardiff MES. An Evening with Tony Bird. 17 Cardiff MES. Cynil Chandler: Film Night.
Contact Trevor Jenkins: 029-2075-5568. Contact Trevor Jenkins: 029-2075-5568.
3 SM&EE. Visit to Young's Ram Brewery. Contact David Boote: 01202-745862. 17 East Somerset SMEE. Meeting. Contact Roger Davis: 01749-677195.
3 South Lakeland MES. Meeting. Contact Adrian Dixon: 01229-869915. 17 Frimley & Ascot LC. AGM. Contact Bob Dowman: 01252-835042.
4 Maidstone MES (UK). Photo Competition. 17 Isle of Wight MES. AGM. Contact Ken Stratton: 01983-531384.
Contact Martin Parham: 01622-630288. 18 Canvey REMEC. Meeting. Contact Brian Baker: 01702-512752.
4 North London SME. Our Section: Video Group. 18 North London SME. Work in . Gontact David Harris: 01707-326518.
Contact David Harris: 01707-326518. 18 Romford MEC. Photo Talk. Contact Colin Hunt: 01708-709302.
4 North Norfolk MEC. Doug Hewson: More GLS topics. 19 Chesterfield MES. Running Day. Contact Mike Rhodes: 01623-648676.
Contact Gordon Ford: 01263-512350. 19/20  Furness MRC. Hazel Grove & New Mills Exhibition.
4 Portsmouth MES. Bits & Pieces. Contact John Warren: 023-9259-5354. Contact Fred Firth: 01229-821192 or Colin Burns 01229 B37079.
4 Rochdale SMEE. Bits & Pieces. Contact Mike Foster: 01706-360849. 19/20 Furness MRC. Alsager Exhibition. Contact Fred Firth: 01229-821192 or
4 Romford MEC. Competition Night. Contact Colin Hunt: 01708-709302. Colin Burns 01229 837079.
5 Brighton & Hove SMLE. Halloween Run & Fireworks. 19/20  Kew Bridge Steam Museum. Live Steam Model Railway Show.
Contact Mick Funnell: 01323-892042. Information: 020-8568-4757.
5 Cambridge MES. Bonfire Night Steamn-Up. 19 SME&EE. Rummage Sale. Contact David Boote: 01202-745862.
Contact Rex Mountfield: 01284-386128. 19 York City & DSME. Jack Dee: Vacuum Technology.
5 Cardiff MES. Fireworks Display. Contact Trevor Jenkins: 020-2075-5568. Contact Pat Martindale: 01262-676291.
5 Erewash Valley MES. Bonfire Evening. Contact Jim Matthews: 01332-705259. 20 Frimley & Ascot LC. Club Running. Contact Bob Dowman: 01252-835042.
5/6 Fumess MRC. Bolton Exhibition. Contact Fred Firth: 01228-821192 or 20 Furness MRC. North Turton O gauge test track in operation.
Colin Burns 01229 837079, Contact Fred Firth: 01229-821192 or Colin Burns 01229 837079.
5 lckenham DSME. Public Running. Contact David Sexton: 01895-630125. 20 N. W. Leicester SME. Public Running. Contact John Elliott: 01455-847040.
5 Isle of Wight MES. Track and Pond Afternoon. 21 Model Steam Road Vehicle Soc. Quiz Night.
Contact Ken Stratton: 01983-531384, Contact Geoff Miles: 01869-247602.
5 Malden DSME. Bonfire Night. Contact John Mottram: 01483-473786. 21 Peterborough SME. Quiz Night. Contact Tony Meek: 01778-345142.
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gandmtools

Probably the best website in the

model engineering world
email: sales@gandmtools.co.uk

LATHES

Smart & Brown 1024 Toolroom Lathe, Toolad, 3ph.....£1250.00
Boley & Lainen WWW Instrumant Lathe, Sc rmwnlmu

Tooled, 1ph, VG 750,00

£ 57500
Nunndnr Singla Lip Grindar, 3ph ...£ 75000
Cllrlstan 05-8 Drill Point Grindar, 3ph, VGC.. - £125000

fiold Eagle Surface Gnndcr Coolant Unit, Mag Chm:t

Pultra lmBm:hLaﬂla Dniva Unit, Collets, I:Ilunka,Tooinn_
1ph, Vi £1500.00
Putra 1'Mﬂon:huﬂw Motor, Well Tooled, Collats, lph,\l'Bl:

3ph
Vicaroy Double Ended Grinder, Pedestal Stand, 3ph, VGC
£

500.00 Christan 05-8 Drill Point Grindar, 3ph, Lots of tooling ....£1250.00
FAE 1IZIBIGEn IR S SR RGO c“’{“s‘m By 2825 Dl o Grndor on Cabt Sand Some
] ng,
an;:‘f:rr%.ﬁm &0i" x 18" Lathe, Tooled, New Single thmm ?*mnm“;:"ggﬂu;‘x;:"ﬁmm : s
e icaroy e Ende ishoer,
Boxford CUD #'4" x 18" Latha, 3 Jaw Chuck & Tmbﬂsl‘, Bph Tumor 6" x 16" Hao Duty Balt Linisher, Spare Balts. 3F|I
Boxford CUD 5™ x 22° Lathe, Wall Tooled, anlnPhnsa Ve . £ 50000
f£145000 Hauser Jig Grindar, Well Toolad, 2ph..... £1750.00
Boxford Model A#' 1" x 18" Latha, Stand, Bearbax, PI:F Jones & Shipman 540 Surfac e Grinder, 3ph
Tooling, Singla Phasa £1250.00 £1000.00
Myford Super 7 Banch Lathe with Stand, 3 Jaw and Tnulpﬂe'. Canning 2HP Polishing Spindla, 3ph ... £ 350.00
Iph £100000 BOXFORD SPARES & TOOLING
Myford Super 7 Banch Lathe, Gaarbax, Tooling, 1ph...£1050.00  Change Gears (Alsa Fit Southbands)

Myford MLT Latha on Stand, 1ph, 3 Jaw & Toolpost...£ 475.00
Myfard ML7 Lathe on Stmd, 1ph, 3 Jaw Chuck and Twlpuﬁ
450,

l.'.olchmﬂnumph 2000 Gap Bad Lathe, 74" x 507 Sph,

Cﬁln hestar Chipmaster 5™ x 20° Lathe, Metric, Tooled, ﬂmat
VGC, 3ph
Colchester Bantam 1600 5° x 20, {Late Type) Chucks, !_a\m

Op Collat Att, Coclant, GCTP Elmds, Light, Mlnnll,!ﬂ'l, V&L

£2500.00
Colchester Bantam 1600 5" x 20° Tooled, Coolant, QCTP, VGC,
3ph £1450.00

16T-£10, 18T-£1, 20T-E11.21T-E11, 22T£11, Z8TE11, M4T-EN1,
WT-£11, 27T-£11, 26T-£11, 30T-£12, 31T-£12, 31T-£12, BT-£12,

00 37412 37T£12, 38T-£14, 40T-£14, 41T-£14, 4IT-£14, 44T£14,

45T-£14, 46T-£14, 48T-£14, SOT-£15, 52T-£15, S3T-£15, SAT-£15,
S6T-£15, 59T-£15, B0T-E15, 64T-£15, T1T-£18, 75T-£18, 79T-£18,
80T-£20, B8T-£22, 100T-£25, 1277T-£30, 1001 27T Compound
Geoar-£55, 127/135T Compound Gear - £95.00, 54/18T Compound
Goar-£30.00, 72/18T Compound Gaar-£35.00, 32T Turnbbl
Revarsa Gear.

Boudford Manual "Know Your Lathe” New Copies & []rumnns &
Parts List 1500

Colchestor Bantam 2000 54 x 307, Tooled, 3ph, VBC.£215000 Bodord 47 Chu:t Hs:lmlm, Dnind Ueod . . . .E 1000
Colchester Bartam, 8005 x 20” Toolad, 3ph, Choice of 2, Each  Boodord 57 Ch £ 2000
£ 95000 Boxford 5"" hpl £ 1500

Harrison 280 CNC Manusl/CNC Trairéng Lathe, Faults, £2000.00
Harrison MJII 6" x 25" Gap Bad, Well Toolad Inc Lever Op
Collat Chuck, 3ph £2750.00

Pratt Bumerd 4™ & Jaw Chuck.oooo
Toolmax&” 4 Jaw Independant Chu ck Fittad Bm:ford

Harrison M300 87 x 25" Gap Bad, Toofing Inc Taper Tuming
At 3ph £1500.00
Hamison 11 Cantra Lathe and Tooling, 3ph. £ 750.00

for Mary Small Lathes

Harrison 442" x 25 Centre Latha with Tooling, 3ph ... £ 750.00
Pultra 1770 Cabinet Mounted Micro Lathe, Dnve Unit, Wall

Toolad, 3ph £1250.00
Chestar 820 Bench Lathe with Tooling, 1ph.......o.. £ 550,00
DRILLING MACHINES

Fobeo 7 Eight Pillar Dril,aph VEC, Choice of 2..

Elliott Prograss 15 Pillar Dnll, 3ph

Pollard Fillar Drill, 3ph

Baxford Unéon Fillar Drills, Rack Op Tabla, 3ph..

Boxford Union Fillar Dnll, 3ph, Excellent Condition.....£ 450.00

Thoka Arbo Ne 26 Station Turret Drll Head, 3MT..__E 175.00

gf:t:“ Auailable for Fobco Star, 7/8 and 10/8 Pillar & Ba nc|i,|(J
i 4

Startrita Marcury Banch Drll, 3ph £ 15000
Meddings Pacera Pillar Drill £ 3500
MILLING MACHINES
Eolahnd Camm 3 PNC3000 Banch Engraver, 1ph, [‘.‘une of B,

ac
Boxford 190VMC CNC Bench Mill, Tooled, 1ph....... 22250 uo
Boxford 260VMC CNC Milling Machine, Tmlad 1ph, Stand
£2500.00
Sixis VarticalHorizontal Milling Machine, Tooled, 3ph_£1250.00
Marlow Vertical Mil, 3ph, Power Faed, 3 MT Spindle .€ 850.00
Hobbymat BFEGS Vartical Banch Mill, 1ph ... £ 550.00
TEP CNC Bench Engraver, 1ph, Unused, As New ___._€ 75000
Aciara F3 Vertical/Hori Telroom Mill, 3 Axis DRO, Well Tmlad

3ph 3500.00
Tom Senior M1 VarticalHorizontal Mill, 240 whﬁnnh Fhasu
‘Work! T15.00

Bridgeport Vanispaad Turrat Mill, 42” x 9" Tabla, Pm Fﬂad
3ph 250.00

Bridgeport Turrat Mill, 3ph ..o e i BSNW
Alaxander 2A Dia SinkerfEngraver, Single Phasa, 240 \"DFL \"BC

Adcock & Shiplay Vertical Mill, 40 INT 3ph........... _E asnuo
Boxford 165HMC CNC Horzortal Machining Cantra..._£1450.00

A Bouford Cross Shida Stop

44" & 5" Talstoo

Boudord Change Bear Quadrant..
Booford Topslide A
Boxford T-Slotted Boring Tablo, 8Y," x77, Fits in Place ufl:wss
Shida, NEW £ 13500
Boxford Power Crossfeed Saddla Assemb 250,
Boodord T-Slotted Cross Stide, NEW, Fits AUD, BUD, CUD,
TUD, Modals A BEC i 3
Boudord Taper Tuming Attachment, Bomplm
Beodford Screw Cutting Gearbax & Leadscrew....

MYFORD SPARES & TOOLING

Changa Gesrs:

20TE7.00, 21T£7.00, 22TE7.00, 24TE7.00, 25TE7.50, 26TE7 50,
27T£7.50, 268TER.00, 29TE8.00, 30TES.00, 31TER50, A2TER50,
337850, 34TER. 75, 365T£9,00, 38TES.00, 37TED.50, 38TEI50,
39TE950, 40TES. 50, 42TES.T5, 43TE10.00, 44T£10.00, 45T£10.50,
46TE11,00, 47TE11.00, 46TE11.00, SOTEIG50, STTENA50,
53TE14.50, 54TE14.50, 5STE14.75, S6TE15.00, 57TE15.00,
S8TEN5.00, 58TE15.50, BOTE1S. 50, 61TE16.50, 62TE16.50,
B3TE17.00, BATE17.00, BSTENE.00, BETE18 50, TOTENE.50,
75TE19.50, B0TE21 50, B1TE21.50, B5T£24,00, 30TE24.00,
91TE25.00, 95T£26.00, 100TE27.00, 127TE35.00

Matric Conversion Set, Comprises Quadrant, Gears, Spacers
and Studs, NEW.
Myford 3 Point Staady, NEW......
Myford 2 Point Staady, NEW.....
Myford ML7 Long Cross Shde, NEW..
Myford Super Manual Inc Gaarbox Info.
Toalmax 100mm 3 Jaw, Myford Maunt, NEW..
Toolmax 160mm 4 Jaw Ind I.‘.huck Myford Diract Nbunt, NE‘W

Burke Machine Tool Co. Small Horizontal Mill, tld___i‘ muo et £ 14500
BCA Jig BoregMill, Stand, Collats, 3ph, .............. Myford i‘. Facepl £ 3000
Boxford VM30 Variabla Speed Vorica Ml 30 INT Sanndhs, Myford 8° Faceplats £ 4000
Collat Chuck, Tph 00 Myford 447 C hplate.. £ 1500
Tom Senior Vertical Milling Head, 2MT. .....l m W Myford 4™ Chuck Bacipl £ 1800
SIP MillDrill, NEW, 1phy, 3MT ... & ...£ 79900 Myford 5" Chuck £ 2000
Stand For Above £ 14500 Myford MAT3V Block .o ssrmanes 1200
Mikron 79 Gear Hobber, f 45000 Myford Cross & Top Slide Fitted Single Toolpost, Late T\rpa_

$ k Goar Hob S £ 35000 Unused £ 21500
Alaxander 2B 4 Spindla Engraver, 3ph. . 75000 Myford Super 7 Tailstock £ 17500
Bachler Pinson Laaf Cutting Machine . £ 30000 Myford ML7 Saddia/A £ 12500
Thiel 158 Duplex Universal Milling Machine, Well Equipped, Myford MLT/Super 7 Lathe Bad fwell used)............ £ 4000

3ph £2500,
AEW Vicaroy Horizon Vertical Mill, Power Feed, 30 INT, Vica,
£120000

POWER !Wmm

Qualtars & Smith H B 3ph £ 87500
Axminstar Power Tools Metal Cutting Bandsaw, 1ph...£ 150.00
Startrita Matora 10° Cut Off Saw, 3ph 500
Midhage H5804 Pracision Circular Saw, 150mm Bladm Bph

GRINDERS LINISHERS POLISHERS
Victa EadBHand' Faed Surface Gnndar, Mag I:huck,!]uul

Dials, 3ph, VB
RJH Vertical li Linisher Mountyed on Dust Collaction Unn,

00 Myford Super 7 Cabinet Stand with Cupboard, Rusty Botiom

Edge Long Bed ...E 20000
Myford Super 7 Saddla, Apron & Cross Siide............£ 250.00
M\fhni Dividing Head & Tailstock, 2 Division Plates,

£ 400.00
Myford Part No 1430 Senas 7 Loadscrew Handwheel &

Pairttar. £ 2500
Myford Swivelling Vertical Slida £ 21500
Myford/Toolmex Quick Chenga Toolpost + 4 holders...£ 115.00
Myford Quick Change Gearbox & Leadscrew........ £ 57500

web: www.gandmtools.co.uk

Leg Type Bench
Vice,
Good Condition,
£45.00 plus vat.

Hobymat BFEES
Vertical Bench
Mill, 1ph,
£550.00 plus vat

Mariow Vertical Milling Machine, Swivel
Head Power Feed Table, 3ph, Needs
Cleaning,
£650.00 plus vat.

Colchester Bantam 2000 Centre Lathe,
Tooled, 3ph, VGC,
£2250.00 plus vat.

Pultra 1770 Instrument Lathe, Viery Well

75000 Myford Handwheal Operated Cut Off Slide, with 2 Toolposts,

VGC £ 20000

Telephone 01903 892510

Inc Vertical Slide, Cabinet Stand,
Drive Unit Etc, £2500.00 plus vat.

Boley & Leinen WW83 Instrument Lathe Full

Box of Accesories, Change Gears, 1ph, Very

Good Condition,
£4750.00 plus vat.

Myford Super 7 Bem:h I.nthn Genrhﬂx

Chucks, F late, C

1ph,
£1050.00 plus vat.

Boxford 190 VMC CNC Vertical Bench
Milling Machine, Tooling, 1ph,

£2250.00 plus vat.

Boxford 260 VMC CNC Vertical Milling
Machine, Toolholders, Vice, Chuck, 1ph,

£2500.00 plus vat.

Harrison M300 6 x 25" Gap Bed Lathe,
Tooled, Including Taper Turning, 3ph, VGC,
£2350.00 plus vat.

All items are subject to availability. All items are subject to postage and packing and vat @ 17.5%.
Opening times Monday-Friday 9am-1pm & 2pm-5pm. Saturdays 9am-1pm only
G AND M TOOLS, THE MILL, MILL LANE, ASHINGTON, WEST SUSSEX, RH20 3BX
emails: sales@gandmtools.co.uk web: www.gandmtools.co.uk

fax 01903 892221
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Advertisements

Send to Model Engineer Classified Department, Highbury House Communications,
4th Floor Berwick House, 8-10 Knoll Rise, Orpington, Kent BRE OEL.
Fax: {01689) 886666, Email: trobertson@highburyleisure.co.uk
All advertisements will be inserted in the first available issue. There are no reimbursements for cancellations.
All advertisernents must be pre-paid.
The Business Advertisements (Disclosure) Order 1977 — Requires all advertisements by people who sell goods in the
course of business to make that fact clear. Consequently all trade ads in Model Engineer carry this ‘T’ symbol

MODELS AND MATERIALS

ALL LOCOS AND STEAM ENGINES REQUIRED 31/,” - 5” - 71/,
Part built or Finished in any condition. Complete collections purchased
FOR CASH - Distance no object, available 7 days a week

Please telephone Kevin on 01507 358808 for a friendly and informal chat

" (PHOENIX W PRECISION] |

The ilway Livery Specialists
for authentic colour paints and watersiide transfers

Monday - Friday 10 am - 4 pm
Except Exhibiion Weekends

Sand SAE and 50p (siamps 8 coopled) for & copy of our full cailogus -

PHOENIX PRECISION PAINTS LTD
P.O.Box 8238, CHELMSFORD Essex. CM1 TWY
\ il mbegunangcen s Tat (C1245) 424050 witaln www oy S 1L sauk Y

BA FASTENERS IN BRASS
STEEL & STAINLESS

SPLIT PINS, TAPER PINS,

ROLL PINS, TAPS, DIES,

DRILLS, NUTS WASHERS,

RIVETS, MATERIALS

Send Stamped addressed envelope plus two first class
stamps for 28 Page List (Overseas £1.50) "Quote Me'

“ITEMS"” MAIL ORDER LTD,
46, ST. MARTINS ROAD, NORTH LWITON

RETFORD NOTTINGHAMSHIRE DN22 OAU
Telephone 01427 884319 Fax 01427 884319

FREE ADS FOR
READERS

Myford

New and high quality, refurbished
lathes and milling machines.
Pre-owned machines
have a 12 month
Myford warranty

0115 925 4222

or visit our showroom at
Wilmot Lane, Chilwell Road,
Beeston, Nottingham, NG9 1ER

PHOENIX LOCOMOTIVES LTD

Class 52 Western and
Class 50 Hoover in 5" gauge

Battery Electric
www.phoenixlocos.com

Phone 01704 546 957

L SOCKET SCREWS
%  Cap. Csk. Button, Set (Grub ). Shoulder
METRIC. BA. BSF. BSW. UNF. UNC
L= Hexagonal & Slotted Screws Nuts & Washers,
Dowel & Spring Pins. Dormer HSS Taps & Drills. Draper Tools.
NO MINIMUM ORD PROMPT SERVICE
Send 4 x 1st class stamps for cur ltest catalogue
Special offer ** ** * Workshop Discount Pack *** =~
30 different packets of socket, hex. and slotted screws

Pack 1.BA  8BA 10 28A. R
Pack 2. Metric M2 to M. ‘ \ﬁiggs f/

Tek 01634 717256 www.emkaysupplies.co.uk  Mail Order Only|

PARTBUILT MODELS BOUGHT. All
locomotives, at any stage of
construction. Completed models also
bought regardless of condition. Traction
engines and all Stuart stationary
engines wanted — beam, vertical,
horizontal etc, part built or complete.
Will travel any distance. Please
telephone Graham, 0121 358 4320. (T)

Winter Model Engineering Tour to Sinsheim
Exhibition. In Germany in January xmad coach air)
individuals or groups tel: 01980 621418
www. his hamony.com.

Holbrook G13 gap bed lathe 61/2" x 36". Good
condition, 3 jaw, no motor, offers around £550. Tel:
0116 277 5097 (Leicester)

CVA AK10X20 lathe. Model AK195. Metric. 12X
swing. Excellent condition. Three phase. £495.00
o.n.o. Elliot 10M shaper. Single phase. £195.00
0.n.0. Genuine reason for sale. Tel: 01279 503803
(Bishops Stortford)

Emcomat V8 lathe. Nice M/C 3 & 4 jaw chucks, 3
PH M/C but comes with converter if required. Then
240v SP. £600 on.o. Tel: 0118 9597623 (Berks)

Milling machine Henery-Milnes 10" x 30" table
quill feed. Powered table. Swivel Head, 3 phase.
Offers. Tel 0174 327205 (Kent)

Myford vertical imperial swivelling slide for sale.
£65. Little used. Tel: 01425 277328 (Dorset)

Th a[dgh
L 4 3.Exggnc‘:.£m *

Whether you are bulding your own CNC Machne/
converting an exiniing machng or you have simply
boughl 8 Rt The Rowlout CNC software and Stepper
motor drivers will enablo you 10 control your new addtion
10 e workshop from yout PC wilh ease

% Three 2.5 Amp Microstepping
Stepper motor Drive Boards

‘*Routout CNC Software

¥ Easy LPT Breakout Board

Only £120.00

Tel (01260) 841230
Order Online www.routoutcnc.com

Tool and cutter grinder with attachments and
wheels. 3 phase (easily changed or Jaguar
converter available separately). Dismantled for
storage in dry warm garage. Bargain at £150. Tel
0114 271 2731 or 01226 759204 (South Yorkshire)

Colchester student lathe round top 3 phase.
Offers. Tel: 01474 327205 (Kent)

ATTENTION MODEL
MAKERS

A wide selection of used workshop
machinery Boxford, Viceroy, Colchester
& Harrison Mills, drills and wood
lathes.

BBC MACHINE TOOLS LTD
Carluke, Strathclyde, Scotland.
Tel: 01555 751121
Fax: 01555 751682

STATION ROAD STEAM

Good prices paid for live steam models in any
condition, broken or part-built through to
exhibition quality. Collections purchased.

Locomotives, traction and stationary engines,

bought, sold and part-exchanged

* Locomotives from gauge 1 to 10 1/4 inch »
« Miniature railway equipment, rolling stock etc »
* Traction engines from 3/4 inch to half full-size =
« Stationary engines from table-top models to
full size, including designs by Stuart Turner, Westbury «
* Spirit, gas and coal-fired boilers in all sizes »
= All types of restoration projects & part-built models «
Fully serviced and tested locomotives and raction
engines supplied with ow renowned
"no quibble" written warranty
Large range of items in stock, available for inspection and
trial at our premises at amy time, by appointment
Comprehensive workshop and test track facilities on site.
Advice, valuations and driving tuition freely given
Waorld -wide mail-order service, goods supplied on 7 days
approval, competitive shipping rates.

Fully illustrated and priced catalogue online at
www.stationroadsteam.com
Telephone Lincoln 01526 320012

COWELLS SMALL MACHINE TOOLS LTD

Tendring Road, Little Bentley, Colchester, Essex, CO’
TelFFnl 144 (l]} 1206 251797 E-mail salesi tm:lll.cnm
MANUFACTURERS OF PRECISION SCREW CUTTING LATHES,

SMM HOROLOGICAL COLLET LATHES AND MILLING MACHINES.

www.cowells.com




BOOST PHASE CONVERTERS

* PRICE GUARANTEE
* PERFORMANCE GUARANTEE

* 3 Year WARRANTY

* WorLowiDE DELIVERY
* QursTanpinGg DEesiGN
* COMPREHENSIVE SUPPORT

Boost Energy Systems
Park Farm, West End Lane,
Warfield, Berkshire RG42 5RH
Tel: 01344 303 311
Fax: 01344 303 312
Mob. 07952 717960
www.boost-energy.com
info@boost-energy.com

HiGH QuaLITY UK PHASE CONVERTERS SINCE 1957

example.

engineering.

Fax (01425) 622789

B.C.A. Mklll Universal Jig
Boring B Milling Machine

RCM ENGINEERING LTD.

Machine Tools. Taps & Dies.
Hand Tools. Materials.
B.A. Nuts & Bolts. Machining Service

23 Egerton Road, Dronfield,
Sheffield S18 2LG
Tel: 01246 292344
Fax: 01246 292355

Mon-Fri 8.30-5.30
Sat 10-3
Sun CLOSED

(Out of hours appointments also available)

A precision & robust machine for producing many types of
components. Milling, boring, drilling, indexing operations for

Swivel R&F head + 10 Spindle Speeds * 8" Rotary Table on
compound slides + X.Y.Z. Movements - Many other features

Widely used in all types of manufacturing and model

Used Models - choice available.
Ring for information & inspection by appointment.

Telephone (01425) 622567

a Eng Co Ld
cghine Tool Div, Britannia House

Stem Lane Ind Estate, New Milton,
Hants UK. BH25 5NN

WANTED

Complete Workshops Purchased or Single Machines &
Models, Clock making Equipment & Other Engineering
Equipment. Prompt Attention, Instant Decision,
9 Immediate Payment and Removal. For a professional

service from a company with over |7 years experience
in the model engineering field call:

G and M Tools,
The Mill, Mill Lane, Ashington, West

Sussex. RH20 3BX
Tel: 01903 892510 or

e-mail enquiries@gandmtools.co.uk

Paul Gammon

Technical Services
STAINLESS STEEL
SUPERHEATERS
WATER PIPE CONNECTOR KITS
PAINT LINING PEN 1—-4

‘Trevi’, Whitby Road,
Pickering, North Yorkshire
YO18 7THQ
Fax + Tel: 01751 473472

Email: pgtecser@yahoo.co.uk
SAE all enquiries please

Steam engine 71/4" gauge Marie Estelle, three
years old. Copper Boiler - Test Certificate expires
September 2006. £3,500 on.o. Tel: 01835 637933
(Middlesex)

5" gauge Thompson B1 Boiler castings include
driving/tender wheels, axleboxes, horns, cylinders,
chimney, dome, saddle & door etc. Buyer collects.
£950.00. Tel: 07968 396245 (Plymouth)

Ground level test track 31/2/71/4". 4 x 8 foot
sections £80. New pressure gauges 3/4" dia £10.
Tel: 0121 7434002 (Solihull)

WHY
NOT
CALL
TODAY!!

Wanted: 65/55-tooth change gear (Part No. 1329)
for a Colchester Bantam lathe and a 240-volt motor
with gearbox for Rapidor Manchester saw. If you
can help please telephone Gabby. Tel: 01255
224105 (Essex)

Myford vertical slide swivelling type, includes
machine vice with pivotting loose jaw, and angle
plate. Little used. £150. Tel: 01934 624675
(Weston-Super-Mare)

Tom Senior milling machine, very late model in
excellent condition, full history. Converted to 240

'ﬂ
i WESTERN STEAM

Model Engineers

Founder Member Assn of
Copper Boller Manufacturers [ME)

COPPER BOILERS
For Locomotive, Traction, Marine &
| Stationary engines, Silver Soldered
J throughout Test certificate issued
) No VAT
Write or phone:

Helen Verrall
Unit 4A, Love Lane, Burnham-on-Sea

Somerset. TAS IEY

‘ Tel: 01278 788007

.- Visit Website: wuwan westernsteam.co. uk

PLEASE NOTE NEW
ADDRESS

AND TELEPHONE NUMBER

([ PRECISION ¥ TRANSFERS))
Waterslide Railway Transfers

Lots of new transfers in our Catalogue No.6

For full catalogue send a stamped, self addressed pe,
together with 2 first class stamps to-
The Precision Transfers Company
P.OBox 876 CHELTENHAM, GL52 3WF
E-mail:- sales@precisiontransfers. co.uk
N S

GB BOILER SERVICES

COPPER BOILERS FOR LOCOMOTIVES AND TRACTION ENGINES etc

MADE TO ORDER

Constructed to latest European Standards

71/4" gauge and P.E.D. category 2 Specialist
NO VAT
Enquiries, Prices and Delivery to:
Tel: Coventry 02476 733461
Mobile O7817 269164

volts, could be reconverted to 3 phase. Original
motors available. Sensible offers around £1500,
space required. Tel: 0114 2649383

Pillar drill, bench top, five speed 240 volts, £25.
Mini Precision drill bench top, £25. Tel: 01452
728384 (Gloucester)

Bergeon clock bushing equipment complete with
700 Bergeon bushes. Offers over £150. Tel 01793
770539 (Swindon)




ALL 7".” GAUGE
LOCOS WANTED

Hunslet, Hercules, Jessie, Romulus, Bridge,
Dart, Holmeside, Paddington, GWR Mogul-
43xx, GWR King, Black Five,A3, B, Britannia-
all BR type standard gauge tender engines, etc,
and Narrow Gauge engines.
PARTBUILT OR FINISHED in any condition.
For a friendly and personal service, any distance.
Please telephone Graham

0121 358 4320

“CALL 01689
886650 TO
PLACE YOUR AD
HERE”

ALL TRACTIONS
ENGINES WANTED

Minnie, Royal Chester,
Thetford Town, Burrel
Compound, Roller, Steam
Wagon, Burrell, Alichin, etc.
I” upto 3”
PARTBUILT OR FINISHED in
any condition. For a friendly
and personal service, any
distance.

Please telephone
Graham

0121 358 4320

Model Engineering
Products (Bexhill)

www.model-engineering.co.uk
Email: diesel@17bexhill.fsnet.co.uk

Manufacturers of 5" and 7'/,” diesel outline
battery electric locomotives and rolling stock.
Visit our shop to see the stock.

Colour brochure inc. p&p £1.75
PHONE/FAX. 01424 223702
MOBILE 07743 337243

17, SEA ROAD, BEXHILL ON SEA,
EAST SUSSEX. TN40 1EE.

PUBLICATIONS

CLOCK CONSTRUCTION & REPAIR

Books by John Wilding and W.R. Smith
Free Catalogue
01420 487 747

www.ritetimepublishing.com

ALL 5” GAUGE
LOCO’s WANTED

Hunslet, Jinty, Simplex, Speedy, BR Class 2,
Horwich crab BR 8400 tank, Maid of Kent,
Black Five, Jubilee, Royal Engineer, Bl
Springbok, Torquay Manor, Castle, A3/A4 etc.
Partbuilt or finished. Nationwide Coverage. For
a friendly and personal service, any distance.

Please telephone Kevin
01507 358808

Model Engineer selling due to ill health. Myford
ML7R Westbury mill. Lots of tools etc. Tel: 01273
559449 (Sussex)

Boiler, 5" Speedy, brand new unused, made by
Western Steam Model Engineers professional, with
boiler certificate, would normally cost £1482, offers
please. Tel: 01225 812155 (Wiltshire)

Ajax 040 Shunting loco rolling chassis. 5" gauge.
Castings by Reeves. Unfinished project. Comes
with chassis, all wheels and linkage assembled,
pistons, plans, etc. Also rolling road available.
Offers. Tel: 01225 812155 (Wiltshire)

Myford Super 7B lathe with gearbox, power cross
feed, accessories. Really super original condition.
Obviously looked after and not used much. £3250.
Tel: 01225 812155 (Wiltshire)

= Carr's Solders =

Cadbury Camp Lane,
Clapton in Gordano, Bristol. BS20 7SD
Tel:01 275 852 027 Fax:01 275 810 555
Email: sales@finescale.org.uk
www.finescale.org.uk

to mount, plug in and gao!

NEW! - Lower cost, compact, high performance

speed controller and motor combination.

The new CL range features start,
stop and emergency stop buttons
and speed confrol with forward,
reverse and jog. It comes complete
with high quality motor and is ready

L e o
( r Z7: =SS
|t'Jf n")'/f;//"/:'-; Rt i

The Driving Force in Automation

Unit G18, Warrington Business Park, Long Lane, Warrington, Cheshire WA2 8TX, UK

ALL 3',” GAUGE
LOCO’s WANTED

Tich, Juliet, Rob Roy, Firefly, Jubilee, Maisie,
Doris, GWR Hall, Britannia, Hielan Lassie,
etc. Partbuilt or finished. Nationwide
Coverage. For a friendly and personal
service, any distance

Please telephone Graham

0121 358 4320

PLACE YOUR
AD HERE!!

a PENNYFARTHING

® TO()LS Ltd- The Specialist Tool shop
Quality Secondhand
Machine Tools
at Sensible Prices
We purchase complete Workshops,
Machines, Models and Hand Tools.
Agreed settlement on inspection -

Distance no object

Tel: Salisbury 01722 410090

Web Site: www.pennyfarthingtools.co.uk

Bidwe s

Myford Super 7 on stand £1275,
Centec Mill 2A £775, Boxford &
Myford Vert Slides £p.o.a., Medding
10SP. Pillar DR £395, Boxford Lathe
BVD QCTP £875, Various 6" 4 Jaw
chucks, Myford £p.o.a., various wood
M/C's. Ask for details

Contact Mike on
Tel: 01245 222743 (Essex)

se=arg Call us now for more information
and friendly advice on

01925 444773

or visit www.newton-tesla.com

4 From only
£390 inc vaT

www.arceurotrade.co.uk

Unbeatable Value Engineering Products by Mail Order

Shop on-line or call us on 0116 269 5693 for Catalogue No.4

Arc EuroTrade
T——




“HAVE YOU SEE MODEL ENGINEER
WORKSHOP YET!

VENSON

NGINEERING

-
Machine Sales
NEW MACHINERY IN STOCK ©One Only left Boxford 1130 Lathes 5'/," x 30™ G/Box. Fully tooled. with Emco milling
Hamson M300 long bed/gap 3 jaw Jpt steady face place the deanist machine we haw haad, like now cond. £2275
2500 Viceroy Sarp Edge Grinder for plane blades & chisels ofc. As neW. .rnnimsiinnninnnn 8275
Boxfowd ME10A fully tooled with t/scot arss slide Q.C.T. new in 1987 1 phase dudlnaly Br ort mill x 9" Table power feed. D. R 0. Beit head 1986. +s-£ 2850
|immaculate with imperial gear box £1800 I ter Student R/H 6”x24" with tocling @ £1000
Tomy Senior vert/horiz mill in good condition, 1 mark in table 1 phase ... £1200 Hﬂrnlm LSA Lathe Ofﬂox and Tooling £1,200
|Garbo metal sheer with sland £180  Versatool Tool Cabine £150
Vco;dv vnricnl mill 30 int excellont height under spindle £1400 Close Pole Magnetic Bqﬂu POA
| / tri lever cab/stand ful lodad phase ond £1000  Colchester Triumph R/H Taper Turning Attach: £400
-Myfont ML7R Long bed lathe with ox, (ub}flhnd !|.|II)|I loolsd 1 phase 3 point skeady for Dean Smith and Grace lathe. £200
|excellent £1850 Union Graduate bowl tuming lathe, oiti £675
Myford MLY on cab/stand, 1 hul-n.gwd £750 Bri ort mill with dro vari head - r foe llent condifion £2250
|Harrison M250 gap bed 1987, runs lovely but noedl painting & slight surface rust...£1400 3 Harrison LSA lathes and 2 Bo. s plus workshop tooling coming in soon, Ex ( Grammer
Cokhester Master complete but untidy £650 School / %
2 off Boxford pillar drills ecellent condition 1 is probably unused and modern..£400 - £600 4 Small electric / g L EPOA
—
1NEW TOOLING IN STDC!( Boxford (&
b, oo o apeor turning attachment a. £150
Harrison M300 coppy turning P :“5 HMylord Minicop wpy hnrmng lathe on cabinet frresirseere POLAL
|Kenedy power hacks 175 Type N.H. with lots of 100lNG  «oviseeerresfoogteapleseasss
Tom Senior slotting head £300  harrison LS Lathe r.iup ‘Bed with Tooling D £800
Duplex 226 tool post frinder as new (small) £300 3 x Haurison L5 lathes tooled ]
::m g::vm&:h:;iﬂ sotinc 18 collots most as new :!’?lg Grmﬂen et floce ﬂu“‘i‘ m Epﬂng Phlu: 2 z cempoxnd hﬂu & L.
] ford compound vertical slide £125 Cokhaster mastor straight the with clutch. Has aloctrical fou )" :
MISCELLANEOUS j /
Abwood wr!-srb\dla surface grinder 18”x6” mag chuck, hand rated, little used ol £500
LBridgeport mil head, 2 speed motor R8 power quill {ﬁts mest mills, ie Adeock & Shipley 1ES) - £850
Eclipse magnetic chuck 19" x 127 £300
Cekhnllar Chipmaster lathe (breaki £350
Collnr chu:kl ox hlodu, vices, ang plcmu, surface plates etc Please phone
Hort Pvchi‘ul Sander 15 Disc Ex Uni £350
WE ALSO PURCHASE QUALITY MACHINES & TOOLING + DELIVERY SERVICE AVAILABLE PLEASE TELEPHONE BEFORE TRAVELLING - WEEKEND & EVENING VIEWING AND DELIVERY SERVICE

More machines always in stock. Tel: 01274 402208 & 780040 Mobile 07050 272169 4 Duchy Crescent, Bradford, BD9 5NJ

READERS GET FREE FOR SALE OR WANTED ADS!

Seen My CAT!

Now on-line

Models, Machinery, Misc.
www.theengineersemporium.co.uk

DRAWINGS AND CASTINGS

4” scale Tasker “Little Giant” Steam Tractor
3” scale Rider-Ericsson Hot Air Pumping Engine
3” & 5” x 4” Marine Compound Engine

For full details send a large SAE - or see our website.

THINKING OF SELLING YOUR LATHE,
MILL OR COMPLETE WORKSHOP

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

Tel 0115 9255944 Fax 0115 9430858

Camden Miniature Steam Services
Barrow Farm, Rode, Frome, Somerset. BA11 6PS
www.camdenmin.co.uk Tel: 01373 - 830151

Ortec

Ortec are manufacturers of low cost, high quality, precision digital
readout - DRO for machine tools such as milling machines for the
hobbyist and model engineering user. We offer a complete range of

R.A. ATKINS

r'mdol;l;‘s from 1 to 3 axis in a variety of encoder lengths. ::gg;i‘;g? 'Lﬁ*lgﬂmgm E:::
+ = MYFORD SUPER 78 LATHES FROM £975

one +44 (0)1481 235708 MYFORD SUPER 78 LATHES. PXF CABINET £1975
www.ortec. freeserve.co.uk BOXFORD TS. 1020 LATHE TOOLED £1950

MYFORD VM-A HEAD SUIT 254 or 7 LATHE £995

FOBCO BENCH/PILLAR DRILLS 1/2 CHUCK £195

NAEROK RDM 350 MILL DRILL TOOLED £450

PINNACLE PDM 30 MILL DRILL EXCELLENT £575

TOOLS PU RCHAS ED DORE WESTBURY VMILL P/LONG TOOLED £495

SENIOR M1 UNIV MILL VERI HEAD EXCELLENT £975

TOOLCO Hand Tools and Machinery, whole or part MYFORD /G TOOL POST orto

I Al r MYFORD Q/C TOOL POST SET NEW £110

The home of good quality used tools and machinery ; ry : pa MYFORD VERI SWIVELL SUDE NEW £1g8
www.toolco.co.uk collections - old and modern. Will call. MYFORD L/OP COLLET CHUCK £110

or send for full itemised stocklist.
Unit 4, Ebley Ind Park, Ebley, Stroud, Glos GL5 4S5P
Impoertant: Phone for opening times before travelling.
(Just 4 miles J13 M5 Motorway) Tel 01452 770550
E.Mail: sales@toolco.co.uk Fax: 01452 770771

Tel: Alan Bryson.
Tel: 01823 288135 (Taunton).

WE ARE CONSTANT BUYERS OF MODELLING ENG WORKSHOPS.
PROMPT INSPECTION SETTLEMENT. ESTABLISHED OVER 35 YEARS.
HUNTS HILL HOUSE, HUNTS HILL,
NORMANDY, GUILDFORD, SURREY GU3 2AH
Tel: (01483) 811146 Fax: (01483) 811104




LYNX MODEL WORKS LTD.

Dovecote House, Malthy le Marsh, Alford, Lincs LN 13 0JP
Tel: 01507-451565 Mobile: 07899-806689

Website: www . lynxmodelworks co.uk

Email:  nfo@ lvnxmodel works co uk

/J/,_ "“J

ALL YOU NEED
FOR YOUR
WORKSHOP

www.warco.co.uk

MODEL MAKING METALS GALL

Yein. to 12in. dia. bright steel stainless steel, bronze,
TODAY!

steel, brass, aluminium, silver steel, steel tubes, bol!s. W&
Little Samson Z‘ﬂ’odels

screws, lap dies + drilis, white melal casting alloys. Fine
materials, chain, p'lasbc..ul ml:ﬂ d‘masaﬂ equipment,
E s ~¥
Scaur Moon ,f 4 -
Thacrios Ewcs wff r

Drses ez Contrmucnon

ALL 5” GAUGE -

LOCO’s WANTED | |t

Hunslet, Jinty, Simplex, Speedy, BR Class 2,

WORKING SCALE MODELS AND SPECIALIST SERVICES
Lynx Model Works - 5 Specialist Engineers working togetber to not only build beautiful
Working Live Steam Locomotives from gauge 0 to 10 '/y, Traction Engines from ¥, to 6
Scale, and Stationary Steam Plant Engines. We will also complete your unfinished project for
you or renovate the one youive just bought, inherited or simply wish to rejuvenate in our
Restorations Division,

We have expertise in building, completing and renovating the very beautiful and elegant
Clarksonis of York range of Working Steam Models and cumrently have 4 of these highly
respected locomotive designs being built as specialist commissions for clients.

Lynx Model Painting and Machining Services will give your cherished model that
professional, lined finish and also help you by manufacturing Specialist parts to assist you
complete your current or planned project.

Lynx Model Boilers sells a range of Fully Certificated and EC Compliant Copper and Steel
Boilers, some ex-stock.

We are also Agents for Stuart Models and build the ones that Stuart don™t !

Visit our Website (www. lynxmodelworks.co.uk) or contact us today with your requirements
for a no-obligation quote or discussion. A full colour A4 Brochure shortly available -
telephone or email for further details.

Renowned Quality & Service Together at the Right Price
ALL MAJOR CREDIT AND DEBIT CARDS ACCEPTED

Call John Clarke on 01507-451565

Mail order nationwide and worldwide cailers Mon.-Fri. 9-5pm.
Access/Visa welcome
Send now for a free catalogue or phone:
Milton Keynes Metals, Dept. ME,
Ridge Hill Farm, Little Horwood Road, Nash, Milton Keynes,
MK17 OEH Tol: (01206) 713631 F.u. (o-ma: 0713032
Web: k Emait

.couk

Little Samson Steam Tractor
Available in 3" and 4" scale

Universal Carrier Steam Lorry
Available in 3" scale
Both Models serialised in the Model Engineer
Machine cut gears including differential
Fully tested and certified boilers (Bell Boilers)
Comprehensive sets of laser cut components
Lost wax castings, name plates, spun brass chimney caps
Book £35 inc p&p (UK), signed on request
All normally in stock and posted by return
Cast wheels option saves weeks of work
Catalogue £2.50 post free (UK) Sorry cheques only

38 Wheatsheaf Way, Linton,
Cambridge (BI 6XD
www.littlesamson.co.uk

Horwich crab BR 8400 tank, Maid of Kent, ! email:

Black Five, Jubilee, Royal Engineer, B edward @ littlesamson.co.uk

Springbok, Torquay Manor, Castle, A3/A4 etc.

|Partbuilt or finished. Nationwide Coverage. For
a friendly and personal service, any distance.

Please telephone Graham

0121 358 4320

Laser cut parts for locomotives and traction
engines. All scales and gauges. Frames, Tenders,
Hornplates, Spokes, etc. Tel: 01302 721611
(Doncaster)

Complete run of “Model Engineer” 1898 - 2005,
1898, 1991 bound. Rest in Binders. Offers. Tel:

Scale Model Traction Engine Building featuring
“Minnie” by L C Mason 1971. Hardback edition in
mint condition. Offers invited. Tel: +353-51-380049
(Ireland)

Selection of past ME's for sale -
volumes. Tel: 0208 651 0230

including 6

KITTLE HOBBY

Sharp milled (not rolled) brass
sections from Imm to 10mm.
Sold in metres.

Send sae for list to:

PO BOX 5, YSTALYFERA,
SWANSEA, SA9 1YE
TEL: 01639 731005

www_kittlehobby.com

01295 812160 (N. Oxon)

ALL 3",” GAUGE
LOCO’s WANTED

Tich, Juliet, Rob Roy, Firefly, Jubilee, Maisie,
Doris, GWR Hall, Britannia, Hielan Lassie,
etc. Partbuilt or finished. Nationwide
Coverage. For a friendly and personal
service, any distance

Please telephone Kevin

01507 3588080

ALL 7" GAUGE
LOCOS WANTED

Hunslet, Hercules, Jessie, Romulus, Bridge,
Dart, Holmeside, Paddington, GWR Mogul-
43xx, GWR King, Black Five, A3, B, Britannia-
all BR type standard gauge tender engines, etc,
and Narrow Gauge engines.
PARTBUILT OR FINISHED in any condition.
For a friendly and personal service, any distance.
Please telephone Kevin

01507 358808

LIFOReS

GRAND OPEN WEEKEND

25th - 26th - 27th November
Friday Saturday Sunday

- 4 MANY SPECIAL OFFERS

=" & DEMONSTRATIONS
‘1‘ | ¢ FREE GIFT FOR EVERY VISITOR
S ¢ REFRESHMENTS

PLENTY OF FREE PARKING AND
VERY NEAR TO THE A5 AND M1 (Junction 11)
OPEN FRIDAY 7am - 5pm SATURDAY 9am - 5pm SUNDAY 9am - 3pm

CHRONOS LTD - UN!T 14, DUKEMINSTER TRADING ESTATE, CHURCH STREET, DUNSTABLE, BEDS LU5 4HU
TEL (01582) 471900 (5 Lines) Email: sales@chronos.ltd.uk  Web: www.chronos.ltd.uk




NEIL GRIFFIN
- St.Albans, Hertfordshire
Engineering Services
Machining for Model Engineers

From drawing, sketch, pottern efc.
Friendly personal service.
Telephone / Fax: 01727 752865
Mobile: 07966 195910

" Unit 32, Heysham Business Park, KI‘M Road, I'!Iﬂh- ﬁla..m m

’ " Non-Ferrous material supplied in all forms, h
- tailored to your need by size & quantity.
Aluminium, Brass, Copper & Stainless steel,
Silver steel, Gauge plate, B.M.S. steels.
Catalogue free.

= {) }
www.modelsteamenginesulccom _ (4A@mne
= — :
P.L. Hill (Sales) Ltd

2, West Street, Bradford, BD2 3BS
Tel/Fax: 01274 632059

- Email: plhillsales@aol.com www.plhillsales.com
All large steam engines
wanted MENTION
Practical Scale - Drawings, castings,
Anything considered from 4” to 15" traction M E laser cut frames, etc for designs by
: : : Neville Evans (including the Highland
engines, locos, boats, stationary engines. Any Eocos = Leth & Jores Goodes Paritios
condition. Finished or unfinished projects. WHEN Grange and the forthcoming Schools
: : Class) are now available from
Distance no object. Will call and pay cash. YOU Polly Model Engineering Limited.
) Tel: 0115 9736700
Tel: 01507 358808 CALL!! ApsT e
(Kevin) | www.pollym 2ngi ng.co.uk
----------------------------------------ﬂ

LINEAGE/SEMI DISPLAY COUPON (Model Engineer) Advertisement Dept.
Highbury House Communications, 4th Floor, Berwick House,
m 8/10 Knoll Rise, Orpington, Kent, BR6 OEL.
ENGI No reimbursements for cancellations.
PLEASE TICK ONE 80X ONLY

WORKSHOP MODELS & BOOKS &
EQUIPMENT MATERIALS D PUBLICATIONS D SERVICES D GENERAL

PRIVATE SALE/TRADE SALE (DELETE NON-APPLICABLE)

TEL. NUMBER
ALL ADVERTISEMENTS MUST BE PRE-PAID. NO REIMBURSEMENTS FOR CANCELLATIONS. Nanis
| enclose my C e/Postal Order* for £ for insertions,
Y, Shan Address
made payable to Highbury House Communications
(*Delete as necessary) or Please debit my Mastercard/Barclaycard No. Expiry Date
Post Code ......ccccorurenns
ENEEEEEEEEEEEEEE ENEEERE
email ..... @
1 E for insertions. Signature Date
L-------------------------------_-----—--J
PRICE GUIDE - Tick one box . Private ad, in box, full colour, endless
18 words or less 18-25 words, in colour 26 words + _ wordcount- 25x1 £25
FREE! (private sales only) j only£10 y in colour £15 J 3x1 £30

35x1 £35




SUBSCRIBE

HUGE REASONS TO SUBSCRIBE

® PAY by Direct Debit or make a one off Payment and save 28%

® DELIVERY direct to your door

® NEVER miss an issue

® AVOID price increases throughout the year

® EMJOY your favourite magazine, containing the very best
model engineering features, detailed projects plus event news
and reports from fellow model engineers around the world.

Subscribe now by calling 0870 8378600
or visit www. subscnptlon.co.uklmdelvogs

- - S S e -

— |

I E5! | would like to subscribe to Model Engineer for £11.70 every three months

DIRECT
by Direct Debit — please fill out the form opposite (UK only*), Instruction o your bank or bailding seclely to pay by Direct Debit G)'”h“

HIGHBURY [

PTION | | 1. Name and full postal address of your bank 5. Instructions to your bank or building society. | |

e — or bullding soclety Please pay HIENDLTY Housa Communications Fic.
| would like to subscribe to Model Engineer for myselffas a gift (please desginhpslac i i

i circle) and save 28% with a one-off payment by To: The bank/building society manager subject to the safeguards assured by the Direct Debit :
- Cheque (made payable to Highbury House Communications Plc) Address | that this ) My remain H
' and write V091 on the back With Higniury House Communications Fic and, If so, detalis I
! Posal order (lesacude rekVOss) =00 | eeeeeeeeen " Will be passed electronically 1o my bank/bullking sockty. 1
| lsues UK Eurcpe (nc.Bie) LIS Alrmall Signat i
! R sasvssini s smsosnsvons s ssubomasdoras satvons

| 2% £46.80 £57.60 £61.00 £61.90 5
! Date.. [
: Mistarcard Visa Switch 2. Name(s) of account holder(s) i
! l l Originator's identification number i
ot 4[o]4]e[5]s] |
: 3. Branch sort code 4[0]416]5(8
| Cardno | | | l I | l | I I I I I ] l [ I [ ] l l l l I l l [ Reference number (official use only) |
: Expiry date coee e e SWitch Issue nolvalld date: oo }

4. Bank/bullding society account number Banks and bullding socleties may not

; Signed: Date: accept direct debit Instructions for some | |
! l l l l l l l l [ l types of accounts. !

]
]
!
- Please allow 28 days for delivery of your first issue. We cannot accept responsibility for orders lost,
'
I

' Title: Initials: Surname:

Address: delayed or damaged in the post. Details of the Direct Debit Guarantee are avallable on request i
: EASE RETURN YOUR COMPLETED cou N T0O: Model Engineer, ‘I
' Tower House, Soverelgn Park Market Harbomugh Lelc LE I6 9EF |
! Postcode: Country: f AN SL YOUR COMPLE \ONTO !
: Tel: E-mall: Model Englneer Subscrlpdons,\'\"lsemvl Wcrldnlde P‘uhllcatlons 5674 El Camlno Rea! Sulr.e D Carisbad
i jitions: Offer valid unul 20th November 2005, Subscriptions will begin with the first ~ CA 92008-7130 US.A. Tel: 760-603-9768 Fax: 760-603- 9?69 emalk mfo@mowlmagaﬂnescom i
i mlabh i:sun Pleasa aliow 28 days for delivery of your first issue.* No obligation offer - If you do = = - T e !

' not wish to continue recelving coples of Model Engineer after the subscription term, just contact us

. atleast 30 days before the subscription term s due to end. However, take no action and continue to
, recehve regular coples every quarter.

Please tick this box if you do not wish to recelve any furthar informatien from HHC Ple

Phease tick this box If you do not wish to receive any further information from third party com-
panies selected by us

e o S S A S S S S S A S e S e - - - - - - - - - - S




See us at the Model Engineer Show at Leamington Spa
14th-19th October and at Sandown 29th-31st December

Online Catalogue - www.chronos.ltd.uk

| | PHONE FOR OUR FREE 8-PAGE
ENGINE ERINGESURBELES XMAS GIFT IDEAS LEAFLET!!

™ " "SET OF 38 TCT LATHE TOOLS!! ﬁsw_ SET OF T STUDS, T STRIP & CLAMPS ! | NEW TOOLMEX 100MM 3 JAW - THREADED !

SUITS MYFORD ML7 MACHINES nn FOR MYFORD ML7 & SUPER 7 .
(INCLUDES 6 T STUDS, 2 X T NUT STRIP + 2 CLAMPS)
I Fumusllc I
value Code MX119 Screw strulgl'd onl
K PRICE JI reqm
me '£22.00 H

¥P19 5{ 16 £24.00
BXP20 38 £27.95
I)_u’zl /2 £34.00

NEW 3" RO.MI TABLE HZNT-I
EXCLUSIVE®
TO CHRONOS I

r SOBA 6" ROTARY TABLE
TAILSTOCK & DIV PLATE SET

(L)

Zfa}

‘JL._'_.‘JL._-_IJLI_-_-JL-—-_'J

| |
L
r
|
|
I Code SZE = PRICE I Iovmu HEIGHT - 1 1/2"
% 2MT CENTRE HOIE " MX&40 8OMM DIA £110.00 B # CENTRE HEIGHT - 1 1/2"
L DETAILED MANUAL Code XP1 L . MX650 10OMMDIA  £125.00 o LCode XP2 _ £74-95-tnell- £69.95
T I T .- H I T B P N T S - h H HE D D E D S e
I 'GOOSENECK HALOGEN MACHINE LAMP | I~ 2"BORING HEAD C/W 5 Hss ToOLs | ISET OF 9 TCT BORING TOOLS
[ | = -’ =)
I Code MX109 I SUPPLIED IN A I I
WOODEN iE
: P = . SPRACEBCh Code SHANK PRICE
| 0 || b KBS e ||T0 3 o200
MXI00  2MT S ges.00 A AXPI61 172 - £15.00
" B OMXI01  3MT £2000 £6500 = aXP162 10MM  £12.00
L TRANSFORMER INCLUDED L MXx1012 R8 £20.00 £65.00 XP163 12MM  £15.00
r 52 PC MILLING MACHINE CLAMP KITS | I~ "VEeTEx K TYPE MILLING VICESH 'l I' MINI Mmlc P & DIE SETH

!! IMMm =323

Code slot STUD PRICE Code PRICE l I
[, CG43A 3/8 5/16 £32.95 G6é £69.95!! 1MM - 2.5MM
" CG44 1/2 3/8 £36.95 G7 m £79.951 u & Code PRICE

.. | B | Rwemepeaney | SNt ARaRETE | SY—.

CG45 5/8 1/2 £39.95 SH00  £99.001 3 MX38 S £20.001
0 S D D . 0 O " I 0 N D S ) O b OO N N D I T N R - e
rl—l—l_l—l_l r._ _I_I_l_l1rI—l_l_l—l_I
APEX MODEL ENGINEERS TAP & DIE SET 1/8 R8 COLLETS TAPPED 7/16 UNF NEAL PRECISION VICES FOR DRILLING
D = 5/32,3/16,7/32,1/4X40 & 5/16,3/8X 32 & & £6.95 EACH! " & LIGHT MILLING -
- [ [ ] !pi [ N |
SIZES
| I 1/16-3/32-1/8-5/32-3/16-7/32- ” Code  SIZE PRICE
1/4-9/32-5/16-3/8-7/17-1/2- Mmxigo 3" 85885 £16.00
. Code PRICE B 3MM-4AMM - 6MM - BMM - TOMM & 12MM B 8 MXIBI 4" £3400 £21.00
L. M2 8600 £85.00!! L. . USE CODE MX17] PLUS SIZEREQURED _ | | _MxIs2 & £2000  £26.00
I O I O I b . O . I D I I DD § I D o I DI I U S O I 0 I .
rl—l_l_l_l_l rl-l_l_l_l_lﬂrl—l—l—l—l—I
DIAL GAUGE & MAG BASE SET NEW GLANZE MINIATURE INDEXABLE NEW MEDIUM CLAMP TYPE KNURLING TOOL
' . 8 BORING BAR - 5.5M SHANK ne SISMMXSMSQUARESHANK CAPACITY UP TO
INCLUDES EITHER A 0-1° 100MM LONG - 1 '/2" - MED DIAMOND KNURLS FITTED
| NPT ||‘-.==_||
GAUGES PLUS A 60KG
: : mummmmmc . Code MX121
BASE C
I PLASTIC swom;ec,mss l I I I
PRICE PRICE
o MXT647 MET0-10MM £3460 g18.008 = # MX'I36K BORING BAR & INSERT  £22.00 # ®
LMX1657 MPO-1" £3400 £18.008 § | MXI36A SPARE INSERT £3.25 L
E EEm— O e " - E——— O - D - R I I I .

ALL PRICES INCLUDE VAT & CARRIAGE (UK MAINLAND)

© CHRONOS LTD UNIT 14, DUKEMINSTER TRADING ESTATE, CHURCH ST, DUNSTABLE, BEDS, LU5 4HU
TEL (01582) 471900 — 5 LINES FAX (01582) 471920
e WEBSITEWWW.CHRONOS.LTD.UK
EMAIL SALES@CHRONOS.LTD.UK
GRAND OPEN WEEKEND 25TH-26TH-27TH NOVEMBER




END OF YEAR SALE
HOME AND WORKSHOP MACHINERY

QUALITY USED MACHINE TOOLS Mtent
144 Maidstone Road, Foots Cray, Sidcup, Kent, DA 14 SHS. equipment
Telephone 020-8300 9070 — Evenings 01959 532199 — Facsimile 020-8309 6311 Fut 1 i
www.homeandworkshop.co.uk stevehwm @btopenworld.com
Opening Times: Monday-Friday 9am-5.30pm — Saturday Morning 9am-Ipm
10 minutes from M25 — Junction 3 and South Circular — A205

ALSO DOWN IN PRICE
Marlco notch broaching fixture from £425 to £200
Asquith radial drill from £3950 to £1750
Elliot Surface grinder from £2250 to £1950
Mikron 79 gear cutting machine £250
Myford dividing head £375
Smart and Brown lathe £600
Loads of machines and parts ‘in house to
callers only’ including steel stock

Elliot powered suface grinder “as
good as it looks"

—

milling/
drillin

: Flamefast PB250
DP gear cutters + more We have a good selection [ T power burner
of bench vices from £12.50 | Colchester Chipmaster 5" x 20", crucible furnace

RJH 4" linisher

including the Record No.23
complete on dust

a ice example with dual
at £75 each i A .ﬁ,;,p ool

L] Tom Senior - o0 extractor cabinet -
‘E' type milling 3 speclal £2050 £275 sach
machine, | - ' "
gl | _Fo
aﬂer \ ( _“ &’iﬁ Asquith
A 14-54 001

RJH
pedestal
grinder

Henry Milns
6 Ijin x 48"
red
d|
o S ge:rhox
and gap
s bed

C
@

i PO 4 rada_al
' ;‘:ﬁl & b ;T::i?“ LD0-LO-D13 + 3 collets

+ tooling
: just in off

Boxford CUD Mk Ill centre
lathe 5" x 22" in very nice
order

Easi Blaster (sand) cabinet +
2HP compressor

Boxford 1130, 5 1/2" x 30"

By et ™

Presto BSP set off taps
and dies '/;" - 1" boxed

}-Iarrison M250
athe complete
“ﬂll: :;:snd 4
jaw chucks, extra
imperial reads to . Igaars with the

onioto st bend M1 iy feaciine o high
complete still box t ed
(last few available)  Very mios order  207TECTR MO

Mercer dial gauge

Lorch precision
£645 lathe complete
with collets

Myford Super 7B precision

e
o I'h?r . (gearbox) screwcutting lathe +
L w ! power crossfeed, cabinet stand,
3 drip lm[!:. blocks and rare
) ' dened Bed

Harrison M300 lathe - Raglan 5"x24" lathe

TN EarA v ridgeport variable ] complete gearbox, com) ith gearbox, Pral‘l': Bn:nen:rﬂr;l::rd“f smus:::: EI;T ni':al
NEW Sfmﬁr::&“mm & ﬁﬁd&:awﬂk POIS{‘::I?:; ]al;g }:Illl{:lmﬂ nﬁ:;r;:z'::%}h :;Eler cu‘:ﬁ?‘:f? ‘Ii:w clmck: i 36“:8‘! m{:i E‘:E:Eiﬂ::#h
- + Mitutoyo read out
& | PLEASE PHONE 020 8300 9070 TO CHECK AVAILABILITY OR TO OBTAIN OUR LIST gftaet)
DISTANCE NO PROBLEM!!  DEFINITELY WORTH A VISIT  ALL PRICES EXCLUSIVE OF VAT, e

Just A Small Selection 0f Our Current Stock Photographed!!




Chester UK Lid

"Turning, Milling and Drilling in One!"

£1187.23

+VAT & delivery

£936.17

+VAT & delivery

(shown with optional tray)

£548.94

+VAT & delivery

EMAIL

CUWYD CLOSE

CHESTER Uk LTD

Centurion 3in1

Long Bed

Standard Accessories

125mm, 3-Jaw Chuck

1-13mm Drill Chuck & MT3 Arbor

Set of 5 Carbide Lathe Tools

Combined Vice/Compound Slide
Specifications

Centre Height 210mm
Distance Between Centres  800mm
Spindle Taper MT4

Milling Table Size 475x160mm
Lathe Motor Yahp
mm ?-d'p

Net Weight 300kgs
Dimensions 1570x480x955mm
Centurion 3in1

Standard Accessories

125mm, 3-Jaw Chuck

1-13mm Drill Chuck & MT3 Arbor

Set of 5 Carbide Lathe Tools

Combined Vice/Compound Slide
Specifications

Centre Height 210mm
Distance Between Centres  520mm
Spindie Taper MT4

Milling Table Size 475x160mm
Lathe Motor Yahp
Milling Power Yahp

Net Weight 250kgs
Dimensions 1270x480x955mm

Model B Super 3in1

Slandard Accessories

3-Jaw Chuck

1-13mm Drill Chuck & Arbor

Dual Purpose Compound Slide/Machine Vice
Set of 5 Carbide Lathe Tools

Specificalions

Centre Height 210mm
Distance Between Centres  520mm
Spindie Taper MT3

Milling Table Size 300x150mm
Motor ¥ hp

Net Weight 155kg
Dimensions (HxWxL) 930x6090x1 090mm
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