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GREEN GRIT WHEELS & DRESSERS FOR TCT

DRILL GRINDING ATTACHMENT FOR

DRILL STOPS - METRIC

BENCH GRINDER- CAPACITY % - % OR IMPERIAL
N
CODE ITE PRICE ¢ CODE E PRICE
XC314 6" GREEN WHEEL £49.95 £18.00 CODE PRICE XC318 3456 810519MM  £4.95
XC315  DIAMOND DRESSER £7:95 £6.95 XC317 | £22:69 £12.95 XC319 Voot sk £4.95
XC316 BOTH THE ABOVE £27:90 £19.95 — R SOTH TS £8.00
RUST PREVENTION PRODUCTS HOME ULTRASONIC CLEANING SYSTEM DEBURRING TOOLS
Desidned with style for home use
CODE SET PRICE Compact size for desktop use
XC325 2 X TINS VCI EMITTERS £7.50 (140 x 195 x 200mm; net wt. 780g)
(enough for 6 cubic feet for 2 years) Wide-diameter transducer for best cleaning results - — /
Includes:
XC326 10 SHEETS RUST £5.00 Plastic basket CODE  SIZE / PRICE
INHIBITING PAPER by XC327 5XTHROWAWAYTYPE  £7.50
(each sheet 247 x 367) | epmutent § | o it atione: XC328 DEBURRER WITH 2 BLADES £4.50
\ d Ultrasonic frequency XC329 2 X SPARE BLADE £1,75
492 000Hz
Tank - shain!zss steel
GARRYFLEX (Ipint capacy 3 minate SET OF 8 CARBIDE BURRS
timer with auto cut-off -
ABRASIVE Power suc:ll; 93;\1', S0Hz
BLOCKS
APPLICATIONS
Jewellery & watches in cluding necklaces, earrings, brace-
m S}-'_AM P ICE L4 lamong rnngs, wi I 5, n nas ang coins
XC330 EXTRA COARSE £4.95 lEyL:'c({:t .'nc‘ljud.nsg'gla:t;:_fu:gléfse‘:,b;:ta:t I‘:ns
XC331 COARSE £4.95 accessories
XC332 MEDIUM £4.25 Daily personal care including dentures, combs, tooth- oD
XC333 FINE £4.95 brushes, table-wares, electric shaver heads, razor blades. XC355 1/8 B%I%Eo
XC334 SET OF 4 ABOVE £1550| [ XC321 £55:66  £49.95 XC336 1/4 £34.05

PACK OF 9 BI-METAL
HACKSAW BLADES":::-_@*’

VISION VISOR OPTICAL HEADBAND MAGNIFIERS

CODE TYPE PRICE

XC339 1%X £16:95 £12.00
XC340 2kX £16:95 £12.00
XC341 24X £+6:95 £12.00
XC342 FLIP DOWN LENS £405 £4.50

PROFESSIONAL DIGITAL ULTRASONIC CLEANER
High power transducer for superior cleaning

results Isolated-circuit design

Cooler fan for prolonged use o
Quiet, solid states circuitry

Specifications:

Ultrasonic frequency 42,000Hz

1375mi (2.4pint) Timer: 5 cycles (90s-480s)

with digital time display.

Unit size: 230x180x160mm

APPLICATIONS

lets, diamond rings, watch straps, and bands and coins
Eye care including glasses, sunglasses, contact lens
Daily personal care including dentures, combs, tooth-
brushes, table-wares, electric shaver heads, razor blades.

Designed with large tank for professional cleaning

for enhanced safety

Includes plastic basket CE i

approved

Tank - stainless steel (SUS303) with

Power supply 230v, 50Hz Power output 70W
Jewellery & watches in cluding necklaces, earrings, brace-
accessories

X(C322 £405:66 £89.95

VERTEX FLUORESCENT MAGNIFIER

o

Superb optical aid!
Designed with a magnifier lens on a
luminaire head.

3x magnification.

29 watt Daylight Circular Bulb,

Can be machine mounted with 4 screws
the optional table clamp Is also included!!
XC338 £19580 £59.95! .

DIAMOND HONE ON A KEYRING
coDE  me
XC351 £4.95

COME TO OUR GRAND OPEN WEEKEND

TEL: (01582) 471900 - 5 LINES

24TH-26TH NOVEMBER
ALL PRICES INCLUDE VAT & CARRIAGE (UK MAINLAND)

Ltd, Unit 18, Dukeminster Estate, Church St, Dunstable, Beds, LUS 4HU
(Prices are correct at time of going to press and are only avallable while stocks last)

FAX: (01582) 471920 WEB: www.chronos.ltd.uk EMAIL: sales@chronos.ltd.uk




TOS SELF CENTERING CHUCKS

SET OF 3 OR 4 SOFT JAWS FOR TOS CHUCKS

3 JAW

CopE  piA PRICE CODE 1O SUIT PRICE

R T XC107 BOMM3JAW  £93.00

XC103 195MM  £72.00 XC108  100MM 3 JAW £94.00 CODE SHANK PRICE
&AW XC109  125MM 3 JAW £26.00 XC123  1MT  £29.00
ook o st XC110  BOMM 4 JAW £93.50 XC124 OMT  £929.00
s m:M e XC111  100MM 4 JAW £24.50 XC125 3MmT £99.00
XC106  195ms  £70.00 XC112  125MM 4 JAW £27.50 XC126 RS £96.00

TOPS QUALITY KEYLESS DRILL CHUCKS 1-

TOPS QUALITY HIGH PRECISION KEYLESS
CHUCKS WITH INTEGRAL SHANK

|ER25 COLLET SYSTEM TO SUIT MYFORD MLT7 ETC

TOPS QUALITY KEY DRILL CHUCKS 1 - 13MM

CODE  SHANK/CAPACITY o PRICE
XC134  MT2- 13MM £42.95 — ' CODE SHANK PRICE
XC135  MI3- 124M £62.95 —-— XC127 1MT £16.00
XC13B  mMmr3. 16Mm £7495 XC128  OMT £16.00
XC137 8- 13mMm £72.00 CODE (1EM PECE XC129  3MT £16.00
XC152 CHUCK & SPANNER £87.00
XC138  r8- 16MM £84.00 X153 SET 15 COLLETS 1 . 16MM asoo | (XC130  R8 £20.00
40 PC POLISHING SET ACCESSORIES TO SUIT UNIMAT 3 4 LATHES
SUITABLE FOR MINICRAFT/ 105 PC GENERAL PURPOSE SET
DREMEL TYPE TOOLS 40 For cleaning, polishing, carving,
ASSORTED BUFFS, BOBS, Sanding & Grinding
WHEELS & STOMES
CODE PRICE PRICE
XC344 £895£7.50 XC3 43 l ' ”’ £7.95 £6.50
CODE TYPE PRICE ¢ l__
XC3341 4 JAW CHUCK £68:95 £49.05 ,.1. 11_
50 PC DIAMOND DISC & POINT SET XC3342  TOPSLIDE £36-75 £90.75 r 4 _
VERY VERSATILE XC3343  FIXED STEADY £32:55 £98,50 A
EACH ITEM HAS KC3344 MILLING TABLE £4:56 £34.05
A 3MM SHANK XC3345  MACHINE VICE £96.95 £10.05
XKC3346 DRILL CHUCK £43-80 £12.00 NEW! DEBURRING TOOL FOR
CODE  PRICE . iGW EU;E&NTRE o £44:25 é%‘;’s SHEET METAL FOR SHEET UP
XC345 £+5-06£1200 = 7 T xcscmyo i Ewn ; 6'(0um mﬁas:m e TO 10MM THICK!
XC3350  SETOF 6T NUTS £6:00 £5.00 CODE PRICE
XC3360 PR DRIVE BELTS £5:00 £4.50 XC346 £12.00
_SETS OF 3 RADIUS GUAGES
Y
CONTOUR GUAGE FOR
SET OF THREE DRILL FINDING AND MEASURING A M
DRIFTS MT1-MT2 & MT3 PROFILE OR EDGE
L. PRICE CODE PRICE CODE BRICE
XC347 1MM-25MM METRIC £19:506 £15.00 XC340 £7.05 XC350 £7.05
XC348 /21" IMPERIAL £49.50 £15.00

HSS SQUARE TOOLSTEEL - PACKS OF FIVE

=)

XC351A 1/45Q X 2 19" LONG £8-66 £6.00
XC352 1/15Q X 4" LONG £+475 £6.00
XC353 5465QX2 10" LONG £8:66£6.00
XC355 3/sQxXe 149" LONG £8-56 £6.00
XC356 34SQ X 4" LONG £1975 £16.00

HSS ROUND TOOLSTEEL - PACKS OF FIVE

SET OF 3 DIESTOCKS Whe-1"1%¢"

UNIVERSAL TAP GUIDE -
KEEPS TAPS UP TO %" STRAIGHT

CODE PRICE
XC364 £16.00

SET OF 12 NEEDLE FILES/NEEDLE FILE HANDLE

12 PC NEEDLE FILE SET
WOODEN NEEDLE FILE HANDLE
BOTH THE ABOVE

£405
£8.00

CODE TNLE
XC365 MODEL ENGINEERS HANDBOOK £10.50
XC366 ZEUSS TABLES

XC367 BOTH THE ABOVE

CODE SIZE PRICE

Wxs  amxeione  sumcno | | CODE  PRICE

X359 14RD X 2 15" LONG £8:00 £6.00 XC363 £11+85£10.00

XC360 14RD X 4" LONG £0.95 £8,00

XC361 545 RD X 4” LONG £43.00 £11.00

XC362 546 RD X 3" LONG £44:06 £9.00
MODEL ENGINEERS PUBLICATIONS OPTICAL CENTREPUNCH

CODE PRICE

PRICE

£6.50
£15.00

XC368 £87:95 £40.05

CODE
XC372

PRICE
£12:95 £8.00

ROUND BAR CENTRE FINDER

-

TEL: (01582) 471900 - 5 LINES

ALL PRICES INCLUDE VAT & CARRIAGE (UK MAINLAND)

Chrones Ltd, Unit 18, Dukeminster Estate, C
(Prices are correct at time of going to press and are only available while stocks last)
FAX: (01582) 471920 WEB: www.chronos.ltd.uk

hurch St, Dunstable, Beds, LU5 4HU

R8 MORSE TAPER
CONVERTORS

CODE IYPE  PRICE
XC373 R&MT2  £45-60 £12.00
XC374 R&-MT3  £19-95 £16.00

EMAIL: sales@chronos.ltd.uk
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PAGE 549

POST BAG
Letters to the editor.
PAGE 550

AUTOMATIC CYLINDER
DRAIN COCKS

Bob Thomas provides details on how to
make some effective drain cocks that will
operate automatically.

PAGE 5853

HIPP CLOCK DEVELOPMENTS
Frank Taylor describes some additions he
made to a clock design which made it more
appealing when given as a present.

PAGE 554

GILLING DRIVER TRAINING
WEEKEND

Lisa De-Vall presents her experiences of an
event regularly held in Yorkshire.

PAGE 558

MACHINE TOOLS FOR

MODEL ENGINEERS - LATER
COLCHESTER LATHES

Tony Griffiths looks at the later versions of
Student, Master and Triumph models.
PAGE 560

PETE’S PAGE

Peter Spenlove-Spenlove takes a look at
bifurcated rivets and leather aprons.
PAGE 564

STOWE

SOUTHERN RAILWAY ‘SCHOOLS’
CLASS LOCOMOTIVE

Neville Evans describes the inside
cylinders for this 4-4-0 locomotive project.
PAGE 565

SAVAGE’S UNIVERSAL CARRIER
The authors complete their description of
the valve gear and also reproduce a 1903
review for the wagon.

PAGE 569

A FREELANCE RADIAL

AERO ENGINE

Dr. Michael Ackerman provides an account
of his latest engine project.

PAGE 573

On the cover ...

Colin pape’s Step 3 overhead
valve steam engine is the next
development in this popular
series. This new variant is a self-
starting and reversible engine,
developed after the earlier
versions had shown that the OHV
system was viable. Description of
this latest version starts in this
issue, following useful notes on
building the compound Step 2
version. The article begins on

page 578.
(Photograph by Colin Pape)

DIGITAL VERNIERS FOR THE
MYFORD SUPERT CROSS SLIDE
S. Filipek describes how he fitted a pair of
cheap digital read-outs to his elderly lathe.
PAGE 576

OVERHEAD VALVE ENGINES
Colin Pape discusses the Step 2 and Step
3 type engines.

PAGE 578

ENGINEERING’S LOCAL
HEROES

This time it's the turn of Thomas Russell
Crampton of Broadstairs.

PAGE 581

CLUB CHAT

A review of what clubs and societies
around the UK and world are up to.
PAGE 582

CLUB DIARY
Forthcoming events .
PAGE 583

MODEL ENGINEER
EXHIBITION

Your entry form and details for the
Model Engineer Exhibition 2006.
PAGE 584

TURN TO PAGE 584 FOR YOUR MODEL ENGINEER EXHIBITION ENTRY DETAILS
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For the MODEL ENGINEER 3 3

[ ' SETS OF CASTINGS

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

LA
PRE-MACHINED KITS

Many of our engines are available JD[
m as Pre-Machined Kits allowing you -
-' ¥ | to finish the model with a set of TSR

spanners and simple hand tools.

-'Jl

‘Jn . 1" f A
For the COLLECTOR 6

READY TO RUN MODELS

The perfect choice for anyone who
- e has an interest in steam. These
= models are assembled, painted and
['X thoroughly tested in our workshop.

CATALOGUE - £5.00
80 PAGE FULL COLOUR

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

STUART MODELS
* DeprT. ME, Brave RoaD, VALE, GUErNSEY, UK, GY3 SXA -«

ART MODELS

‘”1 ﬂn‘)

*Taa 01481 242041 = Fax 01481 247912 » www.stuartmodels.com *



TRACY TOOLS LTD.

2 MAYOR'S AVENUE, DARTMOUTH, UTH DEVON TQ6 QNF
Telephone: (01803) 833134 + Fax: (01803) 834588 Credit Card Hotline: 01803 839500 s 510

ALWAYS AVAILABLE  Website: www.tracytools.com nmail: inhmmnls.m
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Afse: Setection of Dovelail Woodrufle, llafnose, Concave, Spoftacers, lrsaches, Knurts, Carbide Cemtrea, Cycle Taga & Dies, Boring Bars. Loft Hand Top & Dies, Mulling

Cutters, Reassers, Coumteruios. Gear Catiers, Sitting Sews, Acme Tapa, Dichesd Chasery, Socket Reamers, Moo v soadils Sefarer 50% 8 755 off ol prce A
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LIVE STEAM MODELS LTD STEAM & DIESEL CASTINGS

DRAWING, CASTINGS OR MACHINED CASTINGS
FOR A POPULAR RANGE OF TRACTION ENGINES

Drawings, castings, ﬁbreﬁlass
mouldings, motors and electronic
control systems available for the
following 5" Gauge locos:

o Class 10% * De-Winton (Pyfin)
*Class 20 (Ghopper)  * Planet Diesel
#Class 35 (Hymek)  ® Metropolitan®
*Class 37 * Dock Shunter

o Class 407 {Whistler)  ® Mk | Coach

* Class 42/43 (Warship) * Mk || Coach

loco from *# Class 45 (Peak) * 10 Ton Wagon
Oan Jeavons g DOCK SHUNTER Gy L DrpTcie
*Class 51 (Prairie @ Ridin
201562 754530 cis:(esem) *mvaigems-
emailsteamanddiesetcastings@yanos co.ux  * Class 55 (Deltic) & 74" Gouge
For detalk send 9.x 4, P Class 50p SAE, to:  Conpee bk ks, pre-madined i, g r davis spgied
Steam & Diesel Castings, 59 The Foxholes, Kidderminster, Worcestershire DY 10 2QR

* 3" MARSHALL 'S’ TYPE TRACTOR
* 3" MARSHALL ‘S’ TYPE ROAD ROLLER

4" RUSTON PROCTOR TRACTOR

* 3" FOSTER AGRICULTURAL ENGINE Jade Products, 65 limer Close
i Suamy Rugby, Warks. CV21 1TY
4" BURRELL SINGLE CYLINDER Tel: 01788 573056

4" BURRELL SINGLE CRANK COMPOUND Lathe & Mill DRO Systems
6" RUSTON PROCTOR TRACTOR c (
*INDICATES THAT DRAWINGS FOR THESE ENGINES
ARE ALSO AVAILADLE IN METRIC FORMAT 551‘910 2 & 3 Axis Display Consoles
FULL ENGMETEINS LETVCES 200 TECHNICAL SUPPOaT ATALAILE with features specific for application

Frsesstn ans Toereo Boes. Hows Puates, Tosses Siors ann Seonrs
Aul Lasgm-Cut. Foul WeETs Beiiding BOFnice (scaudine VULCANSES Russtn
TONEs. MACsATS PARTS. GUAR CUTTING. CRANCENAFTS. On Puwrs L83

WL NG Lamrs anD Fiaomg Inome.

3 series of Glass 5 micron linear scales
with reading lengths 70mm - 2,000mm
All necessary fitment accessories
supplied plus full installation & user
manual - 2 year guarantee

Visit us online, call or write for full details

PLEASE sung £3.50 (Cugosr Cano C4) Fon FuLl CATALOSUE Anp PRicE LisTs TO
Live STEAM MooELs Lo, DEFARTMENT ME, Uit 7, Ous HaLL MilLs,
LivTig Eavos, Dossy DE2Y SON
TEL (01332) BIOAI) Fax: (01332) 530050

£ Mol vessmommodelsizemer co.uk Web e wwwe livesstammodii co vk (- . www.digital-caliper.co.uk .|




Polly Model Engineering Limited

Incorporating Bruce | ngineenng

POLLY / MODEL For all yout mode] enganeening roguimorments
Manufacturers of the renomngs! Pully $
P pusacnpor hasding, coul Fead steam
oo ks, which dre cnaly ancmshlod with
] toosds anil mvimsemal SRl Poldly boco Rits
provade am wleal istroduction 1o the moded
eagincenng hobdn. Latest Polly VI Wlustrated
L price only £5995 jnc VAT

Manulacture v
complemented In ner Bruce Engineering
Madel Supplies birvimew, ghving a
comprebemsive range ol steam fittings,
sccewaries, materiaks, hooks, etc. We
specialive im vapphy of quality injectsrs

140 hiverien ), pressure gaages, ofc,
Statlomary engine kits: we prosduce a wide
range of over 48 different models. inclsding
desagns by Amshony Mount, ouwr own bupe REB
s engine, otc.., and sapply the fnll range of
Stuart Models,

Proctical Seale: Draw ings, Castings, boat was
parts, laser out frames, CNC rods, ONC

platework. etc for the renjge of locos designad by
Neville Evens and serialised in Model | ngineoe

Sow us it exhabitions or find these & other isoms m our
Supplics Catalogue £1.75 postad UK 3% sorkdwide
Polly Loco Kt Catalogee £3 Stuart Models Catalogue £5

Polly Model Engineering Lid (hnc. Brwce Enginecring)
Heudge Court, Brdge S0, Long Eaton, Nottimgham, NGO 400

a7y tel. 0115 9736700 fax 0] 1S 972725 =
(R 2 www pollymodelengineering.co.uk -

Highest Prices Paid For

Ra way Rellcs

MMII“ lcr
Posters

Locomotive Plates

WJ;' to cz.a for OWR cabaides

(= Y7606

Carriage Prints

Up to £150 offered

' WHrraY -
e 5

Cast lron/fEnamel Signs
Especially from smaller companies
Signalling Items &
Handlamps
Tablets,

Key Tokens,
Shelfplates etc.

Tickets, Handbills & Paperwork
Any quantities considered

IMMEDIATE COLLECTION & SETTLEMENT ANYWHMERE IN UK.
FREE VALUATIONS INCLUDING PROBATE/INSURANCE

PETER CLARK 01788 521491
9 Manor Road, Leamington Spa CV32 TRJ

Alec Tiranti Ltd

established 1895

Centrifugal Casting & Mould
Making Machines & White Metal
Melting Pots

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

Modelling Moulding Tools & Materials,
White Metals, Silicone Rubbers,
Polyester, Polyurethanes & Epoxy Resins,
Including Fastcasts, & Clear Resins,
Professional range of Cold Cure Silicone Rubbers.

27 Warren Street, London, W1T 5NB 0207 636 8565
and

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

SITUATION VACANT
ASSISTANT EDITOR - MODEL ENGINEER

MODEL ENGINEER WISHES TO RECRUIT AN
ASSISTANT EDITOR TO JOIN OUR SMALL TEAM
WHICH PRODUCES THE MAGAZINE.

THE JOB MAINLY INVOLVES PREPARING ARTICLES
FOR PUBLICATION. OTHER ACTIVIITIES WILL
DEPEND ON THE SUCCESSFUL CANDIDATE'S
BACKGROUND AND EXPERIENCE.
APPLICANTS MUST HAVE A GOOD KNOWLEDGE
OF ENGINEERING AND MODEL ENGINEERING,
AND IDEALLY HAVE SOME EXPERIENCE OF
MAGAZINE PUBLISHING. HOWEVER. TRAINING
WILL BE AVAILABLE FOR PEOPLE WITH A GOOD
APTITUDE FOR WRITING IN A SUITABLE STYLE,
EDITING, PROOF READING, AND DELIVERING TO
DEADLINES.

THIS IS A FULL-TIME POST, WITH SOME WEEKEND
WORKING.

SALARY BY AGREEMENT.

PLEASE SEND AN APPLICATION, BY POST, TO:

DAVID CARPENTER
EDITOR
MODEL ENGINEER
ENCANTA MEDIA LTD
BERWICK HOUSE
8-10 KNOLL RISE
ORPINGTON

KENT BR6 OEL




gandmtools

Pl‘aéa.é/& the best website /Er" rrachives q.av'a/ too/fn? v the maa’e/ eﬂ{yl-ﬂeerfﬁfy waf/a,.’

just a selection from our curent stock

go to the “new arrival” section of our website for the latest additions to stock

Lathes 4" Swivel & Tilt Rotary Table £ 12000 Herbert 20DX Die Head £ 200.00
Cowells MES) Pracision bench Lathe, Well Tooled, 3ph £ 650.00 63 Piece 14" Bore Arbor Spacer Set £ 7500 Coventry & Herbert Die Heads in Smaller Sizes ~ From £25.00 w£ 100.00
Lorch Bench Lathe with Drive Unit, Collets, Hand Rest, Centres £ 85000 Bilz Type 4-1211 Radins Tuming Attachment for Large Lathe £ 250.00
Boxford 125TCL CNC Bench Lathe, Iph £ 65000 Boxford Spares & Tooling
Boxford 240TCL CNC Lathe, 1ph £1250.00 Boxford 5™ 3 Point Steady £ 100,00 Milling Tooling
Boxford 280 Centre Lathe,5 %™ x 30” Tooled, VGC, 3ph £2995.00 Boxford Metric Top Slide, Complese £ 65.00 Vertex 4~ Swivel Milling Vice £ 68.00
Boxford 330 Centre Lathe, 6 % x 40”, Tocled, VGC, 3ph £2995.00 Boxford T-Slotted Baring Table, Takes the place of the cross slide, New £ 135.00 Vertex 5~ Swivel Milling Vice £ §8.00
Boxford BUD 5™ x 22" Cenre Latke Tooled, Iph, Immaculate £1650.00 Boxford T-Slotted Cross Slide Fits all ModelsA B.CAUDBUDCUD £ 8500 Vertex 6” Swivel Milling Vice £ 100.00
Beaford BUD 5™ x 22 Cengre Latke, Tooled, 3ph, VGC £1250.00 Bexford 67 4 Jaw Independent Chuck £ 110,00 New 5 Clamping Kit £ 43500
Baxford CUD 4 %™ x 22° Centre Lathe. 3ph, Choice of 2 £ 32500 Boxford 5 Catel £ 1500 ‘Centec Horizontal Arbor Suport £ 5000
Baxford CUD 5” x 22° Centre Lathe, 3ph, Choice of 3 £ 650.00 Boxford Lathe Main Spindle (Used) £ 3500 AB Creed 2 Morse Taper Boring Head £ 7500
Boxford CUD 4 %4 x 18™ Centre Lathe, 3ph, Choice of 2 £ 32500 Boxford 4 2~ & 5~ Tailstocks £ 125.00 ‘Elliont Mode] B Pracision Boring Head £ T5.00
Colchester Bantam 1600 Centre Lathe, 5™ x 207, Tooled £ 300.00 Bexford 41/2" Travelling Steady £ 4300 D' Andrea TS4 5 Morse Taper Boring & Facing Head £ 75000
Colchester Bantam 1600 Centre Lathe, 51/2” x 207, Tooled 3ph, VGC  £2250.00 Boxford 4~ Clck Backplate, Used £ 1000 D' Andrea TS3 50 INT Boring & Facing Head £ 95000
Colchester Bantam 500 5™ x 20” Centre Lathe, Tooled, 1ph £ 950,00 Boxford Change Gear Cover £ 3000 D' Andrea TS3 40 INT Boring & Facing Head £ 55000
Colchester Bantam 800, 5™z 307 Cenure Lathe, Grubby, 1ph £1650.00 Boxford Change Gear Quadrant £ 1500 Small RE Boring Head £ 6500
Colchester Chipmaster 5 x 20 Variable Speed Lathe, 5" x 20", 3ph £ 850.00 Small 30INT Boring Head £ 6500
Colchester Chipmaster 57 x 20™ Variable Speed Lathe, 5”x 207, 3ph £ 505.00 Boxford Change Gears FRawlyer Boring Head with W20 Shank £ 265.00
Colchester Master 2500, 61/2° x 40" Gap Bed Lathe, Tooled, 3ph £325000 These gears will fit all the bel: drive Baxford lathes, models, A, B, C, AUD, BUD, CUD. Woblhaupter UPA4 Boring & Facing Head £ 425.00
Denford Szrmm 4 CNC Bench Lathe, Iph £ 75000 “These will alco fit the simialr size Sourhbend machines. Clarkson 3 MT Antoloek Milling Chnck & 4 Imperial Collets £ 12000
Emeo Maximat V10P Lathe with Milling Head, Rough, 3ph £ 650.00 16T£10.00, 18T£11.00, 20T£11.00, 21T£11.00,22T£11.00, 23T£11.00, 25T£11.00, Clarkson 2 MT Antolock Milling Chuck & 4 Imperial Collets £ 11000
Emeo Maximat V10P Lathe , 3ph, Dinty £ 75000 26TELL.00, 27T£11.00, 28T£11.00, 30T£12.00. 31TE12.00, 32T£12.00, 35TE12.00, Clarison 30 INT Autolock Milling Chuck & 4 Collets £ 13500
Harrison 9~ Gap Bed Centre Lathe, Tooled, 3ph £ 650.00 36TE12.00, 3TTE12.00, 36T£14.00, 40T£14.00, S1TE14.00.42TE14.00, S4TEL4.00, Clarkson 40 INT Autolock Milling Chuck & 4 Imperial Collets £ 100.00
Hobbymat MD65 Bench Lathe, 1ph £ 35000 45T£14.00, 46T£14.00, 46T£14.00, 50TE15.00, 52T£15.00, S3TE15.00, S4TE15.00, Clarkson 40 INT Amolock Milling Chuck,
Hobbymat MD4S Bench Lathe with Milling Head, 1ph £ 75000 S6TE£15.00, S9TELS 00, 60T£15.00, 64T£15.00, TITE18.00, TSTE18.00, 79TE1R.00, Large Type, 2 Imperial Collets £ 8500
Myford ML7 Lathe with Gearbox, Iph, £ 95000 S0T#£20 00, 88T£22 00, 100T£25.00, 127T£30.00,100/127T Compound Gear £55.00, Clarkson 50 INT Amolock Milling Chuck & 4 Imperial Collets £ 6500
Myford MLTR Lathe with Stand, VGC, Tooled, 1ph £1650.00 127/135T Compound Gearf95.00, 54/18T Comp , T218T Comp Clarkson 50 INT Autolock Milling Chuck.
Myford Super7B on Stand, Tooled, VGC, 1ph £2850.00 Gear £35.00, 32T Tumbler Reverse Gear £12.00 Large Type 2 Imperial Collets £ 65.00
Pultra 1750 Lathe with Capstan Atachment £ 45000 Clarkson RS Awolock Milling Chick & 4 Imperial Collets £ 100.00
Pulira Capstan Lathe on Cabinet Sand £ 650,00 Myford Spares & Tooling 4 Morse Taper Horizontal Arbor £ 3000
Pultra Capstan Lathe with Stand £1250.00 Toalmex Quick Change Toolpost & 4 Toolholders, NEW £ 11500 4 Osbome Titanic Collet Chucks & Quantity Collets £ 150.00
Raglan Training Lathe. Curently Dissasembiled £ 20000 New Toolmex Quick Change Toolholders, Each £ 1650 T- Slotted Cast Iron Tilting Table, 5" x 7~ £ 5800
Schanublin 70 Centre Lathe 3ph £2250.00 LW Stines Milling Attachroens for Myford Super 7 or ML7 £ 175.00 & x 53 4 %" Cast Iron Angle Plae £25.00
Viceroy Plin Lathe, 240 volt £ 32500 Myford 3" x 11/2”x 2 Angle Plae £ 1500 Reeves Swivel Angle Plate Casting Set £ 2500
Myford 4 47 Catchplare £ 1500 3 MT — 2MT Open Ended Ejecting Adaptor £ 1500
Milling Machines Myford 4~ Chuck Backplates £ 1800
AEW Viceroy Horizon Vertical Mill, Swivel head, Power Feed, 30INT £ 975.00 Myford 5° Chock Backplates £ 2000 Magnetic Chueks Ete.
Deckal LK Jig Borer with Jig Grinding Head and Tooling & DRO  £3500.00 Myford 7™ £ 3000 Eclipse 10" x 57 Magnetic Chnck £ 7500
Denford Starmill CNC Vertical Bench Milling Machine, 1ph £1250.00 Myford Dividing Head & 2 Division Plates £ 375.00 Eclipse 18" x 8™ Magnetic Chuck £ 200.00
Dore Westbury Vertical Bench Mill, Iph, The Best we have had. £ 87500 Myford MAT3 V-Block £ 1500 ‘Eclipse A612 Magnetic Adaptor Plate, 10 x 5~ £ 8500
Emeo FICNC Vertical Bench Mill, 1ph £2000.00 Myford Metric Conversion Set £ 15000 Eclipse APS610 Magnetic Adaptor Plate, 200mm x 120mm £ 5000
Emeo Unimar 3 Mentor Bench Top Mill'Drill Iph £ 25000 Myford Berween Cenmres Boring Bar £ 2500 ‘Eclipse No 935 Demagretiser, VGC £ 10000
Gravograph Pantograph Engraving Machine, Type & Laminate,Iph £ 550.00 Myford Plain Vertical Slide £ 12000 Soba 4”3 7" Magnetic Chuck £ 60.00
Greenbank Horizontal Broaching Machine £ 85000 Myford Swivelling Vertical Slide £ 145.00
New SIP MillDrill, 3 MT, 1ph, £ 895.00 Myford g Vertical Sltide, £ 17500 Workshop Equipment & Spares Etc
Seripta SA Three Dimensional Engraver/Diesinker £ 675.00 Myford Super 7 Saddle Assembly £ 150.00 Smart & Brown Model A Topslide £ 7500
Myford VMC Tarret Mill, 3 ph £ 850.00 Smart & Brown Model A Tailstock £ 12500
Warco VMC Type X5015 Turret Mill. 1ph, VGC, 2003 Machine £ 95000 Lathe Tocling, General Smart & Brown 1024 Travelling Steady £ 7500
Tom Senios M1 Milling Machine, 3ph, Choice of 3, 3ph £ 600.00 New 2 Maorse Taper Live Centre £ Smart & Brown 9" Faceplate for Model A £ 4500
New 3 Morse Taper Live Cenmre £ 2 PCM Colets Holders with 1" Shanks & 17 Schanblin Collets £ 100.00
Drilling Machines Jomes & Shipman No 8144 Knurling Tool £ 7 Long Series Schaubiin Collets, 20mm Shank £ 5000
Stanrite Mercury Bench Drill, 3ph, 0d £ B500 Jones & Shipman No 2142001 Enurling Toal # % x 10mm Pultra Collets £ 100.00
Boxford Union Pillar Drill, Table Drilled, Rack Op Table, 3ph £ 15000 Puiltra 10mm Collets, Choice of Sizes Each £ Alexander 2C Engraver Cam Forming Attachment £ 7500
Elliott Progress Pillar Drill, Needs Quill Lock 3ph £ 7500 Pultra Smm Collets, 3 for £25.00 or Each £ Jomes d Shipman Internal Gringing Attachment £ 225.00
Progress 1S Bench Drill, Needs Quill Lock 3ph £ 7500 Set of 5 Jones & Shipenan Lathe Carriers £ Jomes & Shipman Radius Arrachment £ 125.00
Progress 1S Pillar Drill, Needs, Quill Lock, Handles & Spring. 3ph £ 35.00 Miller CNC Quriclonar] Enarling Tool £ Jomes & Shipman Grinding Wheel Balancer £ 350,00
Meddings LF] Pillar Drill, 4" capacity. 3ph £ 15000 Dickson Toolholders For Bantam Each £ Myford MG12 Wheel Dresser £ 4000
Progress 1S Bench Drill, Needs Spring & Quill Lock, 3ph £ 7500 Dickson Quick Change Toolpost & 3 Holders, (2 7/8" Square) £ Raglan Lathe 2 Potnt Steady £ 5500
Viceroy 20mm Pillar Drill, 3ph £ 6000 Arrand 127 Between Centres Boring Bar £ Deckel FP3 Horizonnl Overarm Support £ 100,00
Union Pillar Drill, Needs | Handle on Starwheel 3ph £ 7500 Armrand 2 Morse Taper Saw Arbor £ Deckel FP1 or FP2 Overarm for Vertical Head £ 22500
Jones & Shipman No 3142001 Knurling Tool £ Denford Startum § Tailstock £ 100,00
Milling Tooling Jones & Shipman No 1027 Kmurling Tool £ Jomes d Shipman 12 x 12" Precision Co-ordinate Table £ 450.00
Clarkson RE Autolock & 4 Metic Collets £ 10000 Jones & Shipman Type 8144 Enurling Toal £ “Tom Senior Vertical Milling Haad £ 55000
Clarkson 3MT Autolock Milling Chick & 3 Collets £ 12000 5 Straight Tail Lathe Carriers £ Viceroy 5~ Lathe Tailsiock £ 125.00
Clarkson 2 MT Autolock Milling Chuck & 4 Imp Collets £ 110.00 Soba 3 Marse Taper Tailstock Die Holder £ Viceroy Topslide & 4 Way Toolpost £ 150.00
Clarkson 30 INT Autolock Milling Chiuck & 4 Imp Collets £ 10000 Soba 2 Morse Taper Tailstock Die Holder £ Set of Vickers Machine Dials, Dual Metric/Imperial, Unused £ 3500
Clarkson 40 INT Amtolock Milling Chuck & 4 Imp Collets £ 10000 2 Morse Taper Driling Pad With Plain & V Head £ Hare 5B5 Power Press £ 35000
Clarkson 40 INT Auotlock Milling Chuck & 4 Imp Larpe Collsts £ 100,00 S Off 3 Morse Taper Collets £ Pirlkeo No 1 Bench Arbor Press £ 4000
Clarkson 30 INT Dedlock 150 Milling Cutter Holder £ 7500 3 Off 5C Soft Collets £ Denbigh No 3 Fly Press £ 15000
Clarkson 4MT Autolock Milling Chuck & 4 Imp Callets £ 10000 5/16” & 332" Square 5C Collets £ Smart & Brown H3 Toggle Press £ 185.00
Arrand 2MT Boring Head £ 7500 14 5C Collets £ Sweeney & Blocksidze Larze Flypress £ 350.00
Arrand 2MT Fly Cutter £ 3000 9 Boxed 5C Collets £ Alcosa Ceramic Chip Farge £ 275.00
Rawlyer Boring Head with W20 Shank £ 26500 Set of 5 Jones & Shipman Bent Tail Lathe Carriers £ 2500 Blacksmiths Leg Vice £ 4500
8 Shank Small Boring Head £ 6500 New Soba 2 & 3 Morse Taper Live Centres Each £ 2200 Blacksmiths Leg on Stand £ 125.00
30 INT Small Boring Head £ 6500 Moore & Wright Screweutting Gange £ 500 Emir Foundrymans bench with Sand Well & Cover £ 175.00
Venex 6~ Horozonzal/ Vertical Rotry Table £ 12500 Pultra 10mm Collets, We have 2 small range of sizes Each £ 1500 Flamefast D5330 Ceramic Chip Forge £ 425.00
Vertex 47 Swivel Machine Vice £ 68.00 Pulira Smm Collets, 3 for £25.00 or Each £ 1000 Small Berch Anvil, 7™ Long £ 5000
5"x 7" Cast Iron T-Sloted Tilting Table £ 5800 Coventry SDX Die Head, %™ Shank £ 150.00 Flamefast Wall Mounting Pume Extractor, For Use With Hearths Ete £ 2

TELEPHONE ENQUIRIES WELCOME ON ANY ITEM OF STOCK.WE HOLD THOUSANDS OF ITEMS
NOT LISTED ABOVE. ALL ITEMS ARE SUBJECT TO AVAILABILITY. ALL PRICES ARE SUBJECT
TO CARRIAGE AND VAT @ 17.5%.WE CAN DELIVER TO ALL PARTS OF THE UK AND DLEIVER
WORLDWIDE. OVER 7000 SQUARE FEET OF TOOLS, MACHINES AND WORKSHOP EQUIPMENT.

G AND M TOOLS, THE MILL, MILL LANE, ASHINGTON,WEST SUSSEX , RH20 3BX

e-mail: sales@gandmtools.co.uk

phone: 01903 892510

Opening times:9am=1pm & 2pm -5pm Monday to Friday.
9am =12am Saturday. Closed Sunday

web: www.gandmtools.co.uk

fax: 01903 892221



Visit the Shop That's

Got the Lot!

Castings,
Dmg‘l
Boiler Fittings,
Paint,
Transfers, Tl
Drills, Taps & Dies, AT St L
Bar Stock, :
Rivets,

Bolts, Screws,

& Washers,

Spring Steel,
Brazing & Silver
Solders

and much more.....

9:00am- 4.30pm Monday - Friday
9:00am-12.30pm Saturday

Tel: 01827 830894

Fax: 01827 830631
Sales@ajreeves.com
Http:fiwww.ajreeves.com

Reeves 2000,
Appleby Hill

Austrey, Warks,
CV9 3ER

**NEW**
26th Edition Catalogue

_

WODEL ENGINEE, 5

2000

CATALOGUE

20TH

EDITION

“THE WORLD'S LARGEST
STOCKISTS OF
MODEL ENGINEERING SUPPLIES"

26th Edition Catalogue

Rest of World: £12.00 inc p&p
New Price List: 4x 1st Class Stamps

UK: £7.00 inc p&p
Europe: £8.00 inc p&p

{QEEVE

Blong ez
flexible spout
Oil cans
now

available

from

DEL ENGINEE e i

ﬂO

Hunslet 0-4-0 NG Tank Loco in 5" Gauge

We have commissioned a small batch of these
locomotives and availability is extremely limited, Apart
from beln? beautifully made, durable and usable they
represent an excellent investment.




SPECIAL ()} ER! LIMITED ,‘n'.‘u..‘q BILTY

BURRELL
AGRICULTURAL
1" SCALE

GAS FIRED p— }_
READY TO RUN

£2675 %

Catalogue £3.50 !

wWww. max:trak co.k

MAXITRAK LTD 10 &11 Larkstore Park Lodge R
Kent TN12 0QY Tel : 01580 893030 mt M ‘;
Emali info@maxitrak.c

12 & 24V MOTORS AND SPEED CONTROLLERS
SPROCKETS AND CHAIN . GEARS

SPEEDO’'S . AMMETERS . BATTERY CHARGERS

PNEUMATICS INCLUDING VACUUM/PRESSURE PUMP
BATTERY CARE PRODUCTS . SPRINGS . BEARINGS
WHEEL BLANKS . SIGNALS . FUSES .LED'S .SWITCHES

TEL:0870 9089373 (national rate) FAX:A01282 613647

EMAIL: psclectronics@ btinternet com FOR YOUR FREE LIST

PARKSIDE RAILWAYS

UNIT 2e & 3J, VALLEY MILLS, SOUTHFIELD ST.
NELSON. LANCS. BB9 OLD

THE MOST VERSATILE TOOL FOR TURNING & FACING

It's easy to see why our biggest selling tuming tool is the SCLCR. It can
twrn and face a bar without altering Lhe toolpost, and the B0" nose angle
gives much more strength than a 60* (triangular) inserl
The NJ17 insert culs steel, stainless, cast iron, phosphor
bronze, brass, copper, aluminium elc. Please state shank “
size required - 6, B, 10 or 12mm square section. Spare =
inserts £5.00 each for 6-10mm tools, £5.89 for 12mm

SPECIAL OFFER PRICE £32.90 (MRRP = £61.12)

USE THE OTHER 2 CORNERS FOR ECONOMY!

Our SCRCR rough tuming ool uses the same inserts as the 6,8 & -y
10mm sq SCLCR tool above, and the boring bar below. The good __— |
news is thal it uses the other lwo corners! These very strong 100*
corners are rigid enough for rough or intermitient turning. The
insert is mounted at 75 deg to the lathe axis. 10mm sq section only,

SPECIAL OFFER PRICE £34.90 (MRRP = £61.12)

PROFILING WHEELS or SHAPING AXLES & PILLARS?

If you need to create complex shapes, our SRDCN bultton tool is invaluable.
The 10mm square shank holds a Smm dia cutling insert, anﬂ gives greal
versatility, superb strength and excellent tool life.

|Mr D Hudson of Bromsgrove SME has used lhese tools
since 1995 to profile the special form of tyre treads for his
self-steering wheel sels with great consistency. Spare
inserts just £4.31 each.

SPECIAL OFFER PRICE £32.90 (MrRRP = £59 89)
TURN SMALL DIAMETERS with LIVE CENTRE IN PLACE!

The SDJICR tool uses a 55° insert, allowi to small di t
icomponents when using a lailstock centre. I'lmalm profile back-angles.
(The NJ17 insert culs steel, stainless, cast iron, &3

sphor bronze, brass, copper, aluminium elc. Shank
: 'ne 10mmlquembon Spare inserts just £5.09 each.

SPECIAL OFFER PRICE £32.90 \MRRP =£561.12)

A TOP QUALITY BORING BAR FOR YOUR LATHE

Here's your opportunity to own a top quality boring
bar which uses our standard CCMTO06 insert. Steel
8 mm 10mm _Ishank boring bars can gencrally bore to a lenath of |

10 mm 12 mm__|approx 5§ times their diameter
Please state bar dia required - 8,

BarDia. | Min Bore

MAKE YOUR OWN CASTINGS
JOHN WINTER & CO. LTD.

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

MODEL ENGINEERING
AND SMALL SCALE
FOUNDRY WORK

Crucibles/Tongs
Sands/Binders

Safety Wear

Casting Fluxes

Refractory Cements & Bricks
Oil Bonded Sands

Full range of “Smooth-on™ Liquid Rubbers and
Plastics for Model Reproduction NOW IN STOCK

APPLY TO CAROL WHITE FOR FREE
CATALOGUE / PRICE LIST

12 mm 16 min

10, 12 or 16mm, Spare inserts
16 mm 20 mm _|just £5.00 each

SPECIAL OFFER PRICE £35.90 (MRRF = £78.04)

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

The ociginal and famous Kit-O-Cut parting lool fits the vast majority of ME
lathes, including MLT & ML10 machines, regardiess of . The
|tr.m4 can effortiessly part through 1.5/8" dia. bar.

It comes complete with key to insert and sject the
tough, wear resistanl insert. Culs virtually all
materials. Spare inserts just£7.93 each

SPECIAL OFFER PRICE £48.50 mrrP =£75.T1)

55° NEUTRAL THREADING and PROFILING TOOL

Ouwr SONCN tool with neulrally mounted 557 insert allows Whitworth,
BSF & BSP throads o be generated, as well as profile turning - both
towards and away from the chuck. The 10mm square shank comes
as standard with 0. 2mm poinl radius inserl Inserts also available
with 0.4mm or 0.8mm radius al the same price of £5.09 each

SPECIAL OFFER PRICE £34.90 (MRRP = £61.12)

mmdcmml thmdlnu tools use the industry
] o " 16 mm triangular (3-edged) inserts.
Bymhqluuqll fully ground H5S inserts, coated with

nium nitride for wear resistance and smooth culling,
hreads can be cut at slow speeds - aven by hand-
revolving the chuck! Tooks are right handed as shown in
ipicture. Insert not inchuded - order separately at £12.74,

SEE OUR WEBSITE FOR MORE INFORMATION

Please add £1.50 for D&D irrespective of order size or value

/1 é;\
( \
| —

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-lools.co.uk
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BOLTLESS
Clarke SHELVING

ple boftiess

mecl

« Weight loading per shel[ |.p o 150KGs
» strong 9mm fibreboard shelves

=

6 SPEED METAL
LATHE WITH

12 SPEED

HI.L DRILL -cL50oM

» Quick assembly
unit

- -

Pwailable in red, drak gre

L

&hhnfmm

only £35.25 Ing VAT £29.98 Ex VAT

Full range
of accessories

@ 430mm between centres available
« Compound slide with 4 way tool post

® Power fed screw cutting facility

» Forwandireverse fathe operation

@ Clutch for independent mill/drill operation
Shown with optional floor stand & fray

ONLY £119.98 EX VAT £140.98 INC VAT
ALSO AVAILABLE

CLA30 - As above but without the MIVDril head
£539.98 EX VAT £634.48 INC VAT

MODEL SHELF DIM{WD|

s Ultra compact precision lathe
wVariable speed control 100-2000mpm

* Kit Inchudes: Tapered spindle,
Coloured mop for indiadl |
cleaning pure cotton mop

for high polish finigh
*f" & 8° avalable

FROM ONLY
£

Includes: » Gas regulator
» Earth clamp = Face
mask » Welding torch

MODEL DUTY WHEEL EXVAT INC VAT
mmmse £15.26

s SUPERSTORES

3 *ONLINE

Yoy "s MAIL ORDER
IN-STORE
see address detalls w—lp

ORDER ONLINE

www.machinemart.co.uk
see the full 6000 product range

BOLTON 1 Thynme Streat

CARDIFF 44-46 City Road
CARLISLE 85 London Road
(CHESTER 4345 51 James Sireet
COVENTRY Bishop 5t.
[COLCHESTER 4 North Station Poad
OYDON 423427 B
DARLINGTON 21 4 Nerihy

[ MAIL ORDER mm:t?;im Sirset
qus 450 130 Mon-Sal | [ RSmTIe

8:30-6pm

BRADFORD 105-107 Manningham Lana
BRISTOL 1-3 Church Road, Laswrence Hill

on R, South Croy

EDINBURGH 163-171 Piarsfiold Tanace

CAPACITY EXVAT INC VAT
(35150 800x300x] 500mm 150

(55350 1800 350kg

£26.99 £3054
£4499 £6286

226 732 27

01206 762831

{11 325 380841

(304 373 434

111332 200931

(1382 225 140
M3 6605010

Maximum call charges from a BT line are 3.4p/min to 0845 numbers, and é.7p/min to 0870 numbers
For security reasons, calls may be monitored. All prices comect at time of going to press. We reserve the right to change products & prices at any time. All offers subject to availability, ES0E.

on 020 6763 0640

o= T
ICHES

tonal :!dramr unli
ONL\'ﬂ‘B% EH& £93,98 [NC VAT
EX VAT INC VAT
£119,98 £140.98
£159.98 £187.98

.mm-lmmmm.mwm
stand with clamp »40x accessaries‘consumables

lﬂ-_.'h

® Powerful 3
dioptre 120mm
pracision lens

® Universal G-Clamp
for quick fixing to desks
® SAMTS only

£17.61 Inc VAT

£14.99 ExVAT

GATESHEAD 50 Leblsy HIl Road
GLASGOW 280 Gt Western Rd
GLOUCESTER 2214 Barion Strast
GRIMSBY Elis Way

HULL 210 Holderess Road

T 400 2520
U141 332 8231

LONDON & Kondal Parads, Edmonton N18

LONDON 503-507 Lea Eridge R, Layton, E10 020 8558 6284
LONDON 100 The Highwasy, Dockdands 020 7488 2120
MAIDSTONE 57 Uppsr Stone Straat 622 760 6572
MANCHESTER 71 Manchester Rd, Altrincham 161 941 2666
MANSFIELD 160 Chesterfiad Road, South 01623 622160
MIDOLESBROUGH Mandde Tr 01642 677881
RORWICH Keigham Street (1603 766402

NATIONWIDE

CIarks DRILL PRESSES il
© Tables it 0-45° left and right

[Vl I@A A £149.98 £176.23
=LA £169.98 £187.89

I JI"]&‘-JI&I['HLIHM AN
1l

FROM ONLY
£7 5%
£93%:

DIY KIT - CABTH

* Sqra att adsble

" ONLY £7.99 EX YAT

o £9.39 INC VAT

(&‘_, - CAB2Picte)
 Double action trigger for accurate aivpaint contrl

# Precision machined nozle & Special jght hose:

REDUCED! WAS £28.14 Inc.VAT
NOW ONLY £20.99 EX VAT 524.66 INC VAT

|u-u g

FROM DNLY
£1297
LT3

MDDEL AMPS ELETFIJII EXVAT NCVAT

25/80 £129.08 £162.73

[ [, "YBLAST CABINETS

*Blast away paint,
surface rust, scale,
burrs, carbon & dirt &
revitalise aluminium

1,020 itr/h Max
pump rate

® De-solder suction ool
ramlennfm]mm
» Scraper/probe fod « Spare qun tip

» |deal for low cost,
efficient heating in

workshops,

warehouses etc.
MODEL __ OUTPUT BIU EX VAT INC VAT
UTEDEAL 35,000 £69.08 £82.23
L O T £99.98 £117.48
13 [ I 13998 £164.48
umm_wu_ £169.98 £189.73

V|S|T YOUR LOCAL SUPERSTORE OPEN MON-FRI 8.30-6.00, SAT 8.30-5.30

BARNSLEY Pontefract Foad, Basmsla
B"HAM GREAT BARR 4 Birminghem Foad (121 368 TOT7
B"HAM HAY MILLS 1152 Covantry Rd, Hay Milis 0121 T71 3433
{0l 204 365700
0 274 300062
0117 0G5 1060
(120 2046 5424
{0 228 681 666
0 244 311258
024 7622 4227

WOTTINGHAM 211 Lowes Paiamert Strsst 0715 066 1811
PETERBOROUGH 417 Lincoln Road, Millisid 01733 311770
PLYMOUTH 58-64 Embankment Road (1752 254050
POOLE 137-130 Boumamouth Poad, Parkstona (1202 717813
PORTSMOUTH 277-283 Copnor Roa, Coper 023 0265 4777

PRESTON 53 Blackpool Road 01772 703263

SHEFAIELD 453 London Rond, Hesley 14 268 0831
‘SOUTHAMPTON 516-518 Portswood Foad 023 8055 7788

SOUTHEND J241130-1141Loodon Ad, Laigh on Saa01702 483 742
STOKE-ON-TRENT 362-306 Watarloo R, Hankey 01782 287321

SUNDERLAND 13-15 Ryhaps Ad, Grangetown 0101 5108773
SWANSEA 7 Samiat Foad, Lianssamist 01702 702060
SWINDON 21 Victoria Road 01703 481717
TWICKENHAM £3-85 Heath Acad (120 8802 8117
WOLVERHAMPTON Parkfishd Roed, Bifston (01902 404186
WORCESTER 42a Upper Tything 01005 723451

)3TV £370.08 £446.48

£103.-lﬂ ] CMD{225C
Precision angineered with cast
head, base & column

100-2150rpm
® % Hp, 230v,
1 Ph motor -
© Accessories (]
available
& §3mm milling cutter
« 16mm chuck
© Table size 5851 %0mm

150w/230v mator
o Variatie speed

1000-2000rpm

# T2 Spindle Taper

#Face mill capacity 20mm,
end mil 10mm

® Table cross fravel S0mm,
lmﬂﬂtr!veﬁﬂhn

Clarke 8mm
air hose {10m long)
FROM ONLY £9.98 EX VAT
1 Belt Driven £11.73 INC VAT

MODEL MOTOR CFM TANK EX VAT ING VAT

8/450/1 15Hp 6.3 248 IR )
TR VLT £129.98 £16273
Panihe i [VIE7] £16098 £199.73
m

EX VAT INC VAT
£12.89 £15.26
£23.99 £28.19
£24.99 £29.36
£26.99 £30.54
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GOOD BOOKS GOOD READING

QUALITY INFOR

(great presents?)

MATION?

How to Run a Lathe {1942} [South Bend] £7.75
The Amateur’s Lathe [Sparey] £10.60
The Compact Lathe [Bray] £9.95

Using the Small Lathe and its special applications
to clockmaking [Wilding] £26.35
Improvements & Accessories for your Lathe £15.60

Building a Small Lathe [Mason] £10.95
Using a Small Lathe [Mason] £10.95
Chucks Review & Restoration {1913-17} £5.85
The Amateur's Workshop [Bradley] £10.60
Fitting and Adjusting Bearings {1923} £6.95
Babbitt Bearing Techniques {1912-1925} £5.85
How | pour Babbitt Bearings [Gingery] £7.70
Milling [Bray] £24.75

Running a Milling Machine {1941} [Colvin] £ 7.90
Milling Machine Operations {1937} [Barritt] £9.90
Shaper Operations {1937} [Barritt] £8.40
How to Run a Metal Working Shaper & Drill Press

{1961} [South Bend] £ 6.85
Shapers {1943} [Stieri] £9.45
How to Do Aircraft Sheetmetal Work {1942} £13.45

Sheet Metal Technology [Gingery] £11.50
Gear Cutting Practice [Colvin & Stanley] £14.40
Gear Calculations Gear Cutting {1921} £ 6.95

Machine Shop Essentials -Questions and Answers
[Marlow] £33.05

Advanced Machine Work {1925} [Smith] £30.50

Elements of MachineWork {1919} [Smith] £17.90

Model Engineers Handbook [Tubal Cain]  £11.60

Metalworking Tools and Techniques [Bray] £24.80

Soldering, Brazing & Welding - a Manual of

Techniques [Pritchard]

“Workshop Practice”Serles:

Mo.| Hardening, Tempering & Heat Treatment

£16.94

[T.Cain] £7.95
Mo.2 Vertical Milling in the Home Workshop

[Throp] £7.95
No.3 Screwcutting in the Lathe [Cleeve] £8.90

No.4 Foundrywork for the Amateur [Aspin] £7.95
MNo.5 Milling Operations in the Lathe [T. Cain]

£7.95
MNo.6 Measuring & Marking Metals [Law] £7.95
No.7 The Art of Welding [Vause] £7.95
MNo.9 Soldering & Brazing [Tubal Cain] £7.95
Mo.10 Saws and Sawing [Bradley] £ 6.95
Mo. 1 | Electroplating[Poyner] £7.95
Mo. 12 Drills, Taps and Dies [Tubal Cain] £7.95
MNo. 13 Workshop Drawing [Tubal Cain] £7.95
MNo.15 Workholding in the Lathe [T.Cain] £7.95
MNo. 16 Electric Motors [Cox] £7.95
MNo.17 Gears and Gear Cutting [Law] £7.95
Mo. |8 Basic Benchwork [Oldridge] £7.95

Mo.19 Spring Design & Manufacture[T. Cain] £ 7.95
No.20 Metalwork Machining Hints and Tips

[Bradiey] £ 795
MNo.2| Adhesives and Sealants [Lammas] £7.95
MNo.22 Workshop Electrics [Weiss] £7.95
MNo.23 Workshop Construction £7.95

Mo.24 Electric Motors in the Home Workshop
£7

MNo.26 Home Workshop Hints & Tips [Smeed]

£6.50
Mo.27 Spindles [Sandhu] £8.30
MNo.28 Simple Workshop Devices [T. Cain] £ 8.30
MNo.2% CAD for Model Engineers [Brown] £7.95
MNo.30 Workshop Materials [Weis] £7.95
Mo. 31 Useful Workshop Tools [Bray] £7.95
Mo0.32 Unimat Hll Accessories [Loader] £7.95
MNo.33 Making Clocks [Bray] £7.95

No. 34 Lathework: A Complete Course [Hall]£ 8.95
Mo. 35 Milling: A Complete Course [Hall] £7.95
Mo. 36 Photo Etching [King] £7.95
Mo. 37 Dividing [Hall] £7.95
Mo. 38 Tool and Cutter Sharpening [Hall] £7.95
A Treatise on Oiling Machine Tools [Lautard] £ 5.95
The EDM How-To Book [Fleming] £13.85
Electromechanical Building Blocks for the Model
Engineer [Addy] £15.35
Practical Mathematics for Home study {1919}

[Palmer] £15.35
How to Build a Slip Roll Machine [Gingery] £ 9.80
How to Build a Pipe Bending Machine [Gingery}

£ 8.7
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#8 Machine Shop Essentials -
{ Questions and Answers
= = Marlow « £33.05

An exceptionally good recent
book on the basics of engineering
practice, covering hand tools,
the lathe, the milling machine, and
the vertical drill. The quality is
evident the moment you open it,
there being vast numbers of drawings of set-ups,
rather than photographs and, as the text is based
on '‘Questions and Answers', it is very much to the
point; it is also strong where practices have
changed, notably on fastenings. Whilst American, a
whole host of manufacturers have been consulted
in its preparation, including Colchester and Myford,
and variations in practice between countries are
covered. The spread of this book is well illustrated
by the Chapters: Measurement Tools, Layout & Job
Planning, Basic Hand Tools, Filing & Sawing, Grinding,
Reaming, Broaching & Lapping, Drills & Drilling
Operations, ﬂlmads & Thrwdmg, Turning Operations,
Milling Operati hods, Machine Shop
Steel Mewﬂurg}r Safety & Good Shop Practices, Other
Shap Know-how and Sharpening Steel Lathe Tools. OK
- this isn't a cheap book, but the quality of the
information is priceless, especially if you have just
shelled out large sums of money for rmr.hlnerl

the newcomer to model engineering this book will
be invaluable - even if you have been in the work-
shop man and boy you will find parts of it useful.
Highly recommended - as if you couldn't guess that.
518 pages. 497 drawings, plus tables. Paperback.

.

“1 have seldom been as pleased with a purchase
as thisl The book paid for itself after
half an hours browsing”

Mr.DK. Sweden

/ POST & PACKING: \
Prices shown INCLUDE post & packing
within the U-K. If you buy more than
one title, you save and any excess
payment will be refunded. Overseas

customers please allow 10% extra

\ for surface mail delivery.

OUR GUARANTEE:
All books are guaranteed. If a book is not
what you wanted, return it immediately for
credit or refund; we don't expect you to keep
and pay for items that arent what you
expected. We want you to enjo tg the books
you buy from us, and to feel that you can
deal with usin confidence -

there is no other way to do business....

FREE BOOKLIST!

The books here are a small
part of our range of model
engineering and related titles.
All are described in our
ENLARGED full colour illustrat-
ed Booklist (now 96 pages),
sent with all orders. Write,
phone, fax or view our web-
site for a copy if you would
like to see the list before buying - it is FREE!

Tel: 01373 - 830151

FREEPOST (BA 1502)
Fax: 01373 - 830516 On-line ordering: www.camdenmin.co.uk

Airbrushing and Spray Painting Manual [Peacock]

£10.30
Learning the Lost Art of Hand Scraping {I1880-1919}
£ 4.95
Deep Hole Drilling {1910 - 1927} £5.75

Popular Mechanics Drilling and Thread Cutting

Handbook {1924} £7.65
English and American Toolbuilders {1918} [Roe]
£18.40

English and American Lathes {1912} [Horner] £13.65
The Charcoal Foundry [Gingery] £7.70
Building a Gas Fired Crucible Furnace[Gingery]

£12.05
The Artful Bodger's Iron Casting Waste Oil Furnace
[Peck] £16.60

Metal Casting: A Sand Casting Manual for the
Small Foundry Vol. | [Chastain] £15.70
Metal Casting: A Sand Casting Manual for the
Small Foundry Vol.2 [Chastain] £15.70
Practical Wood Patternmaking {1943} [Hall] £14.35
How to Teach Yourself Blacksmithing with Clay
[Meador] £8.50
Hand Forging and Wrought-lron Ornamental Work

{1911} [Googerty] £ 8.60
Teach Yourself Electricity and Electronics
(FOURTH edition) [Gibilisco] £25.79

Electrical Things Boys Like to Make {1954} £ 8.40
Clockmaking for the Model Engineer £13.95
The Clock Repairer’s Handbook [Penman]
£15.39
Practical Clock Escapements [Penman]
The Construction of an English Dial Clock
[Wilding] £31.65
An Introduction to Stirling Engines [Senft] £ 9.90

£29.64

Building Stirling Engines without a lathe £8.10
The Stirling Engine Manual Vol. | [Rizzo] £32.75
The Stirling Engine Manual Yol. 2 [Rizzo] £29.30

Stirling & Hot Air Engines [Darlington & Strong]
£34.75
Making Simple Model Steam Engines [Bray] £22.35
Model Engineering - A Guide to Model Workshop
Practice {1915} [Greenly] £17.35
Model Steam Locomotives {1954} [Greenly & Steel]
£19.35
Experimental Flash Steam {1973} [Benson &
Rayman] £16.30
Building the Bentley BRZWorld War | Rotary Aero

Engine [Blackmore] £17.90
Building the Maltese Falcon [Shelley] £20.45
Building the Shay [Hiraoka] £43.75
Building the Allchin [Hughes] £20.35
Locomotive Valves & Valve Gears {1921} £21.90
The Model Injector [Crawford] £7.25

‘LBSC’ His Life and Locomotives [Hollingsworth]

£26.50
The Tesla Disc Turbine [Cairns] £ 6.90
The Non Rotative Beam Engine [Kelly] £8.90
Early Flying Machines {1909} £9.60

Home Built Model Turbines [Schreckling] £16.60
FEDDEN - the life of Sir Roy Fedden [Gunston]
£16.95
The Complete Book of Locks and Locksmithing
Roper & Phillips] £24.79
Sundials - their Theory and Construction [Waugh]
£10.60

The Ditcher’s Stage [Grasby] £9.99

Yo MAGAZINES Vv e

The Home Shop Machinist Sample Copy £ 6.65
Machinist's Workshop Sample Copy £ 6.35
Two excellent American magazines published bl-monthly,
and opposite each other, concentrating on workshop
techniques, and tools - their use and construction.
Live Steam & Outdoor Model Railroading

Sample copy £ 7.45
The American equivalent of Model Engineer, this Is a high
quality bl-monthly magazine with articles from around the
world, not Just the US.A
Australian Model Engineering Sample Copy £ 5.45
Very good and broad magazine, produced on a voluntary
basls, by Australian model engineers, for model engineers
world wide. Rather like ME was In the 1950s & é0s.....Well
worth trying!

MAIL ORDER (no stamp required in the U.K.) to: CAMDEN MINIATURE STEAM SERVICES

Rode Frome BAIlIl6UB




Derek Brown's Anna is now nearing completion, and looked splendid at the recent Midlands Model
Engineering Exhibition. Derek reports that there is just the boiler to be done before the locomotive is
completed. Many others are building this powerful 7114 in gauge engine, and some more details of his

build will appear shortly in Model Engineer.

Maxitrak ready to roll

Maxitrak Owners Club magazine Road’n’Rail
reports that the company has taken delivery of
the first batch of lin. scale Burrell traction
engines from China. The original design has
been updated, and now includes a 100psi boiler,
opening smokebox door, and draining cylinders.
They sell at £2675, ready to run. Purchasers will
need to have them boiler tested.

It also reports from the factory that the big
Sentinel lorry seen at the Harrogate exhibition,
minus boiler, is to go into production, and
customers can choose a copper gas fired boiler,
or steel coal fired version.

Swan upping
Swan Precision Castings had acquired Prop
Shop, and will relocate the business from

Malvern to Swan’s Banbury works. Swan was
founded in 1947 and it is a family owned and
managed business centred on its iron foundry. It
also has engineering interests in Poland. Prop
shop specialises in model propellers, and Swan
will now develop its lost wax casting techniques
to other model engineering castings. It will also
extend the range of alloys to include bronze,
aluminium, grey and ductile iron and steel. This,
says the company, will allow Swan to offer the
model engineering trade a full range of alloys,
pattern making and moulding processes. Tel:
Keith Shephard on 01295 263134 or see www.
swangroup.co.uk for more information.

Big stuff
We hear that a new magazine has been launched
dealing with miniature railways from 7'/2in. to

15in. gauge. Appropriately called Miniature
Railway, it seems to be published three times a
year, and costs £2.50. The second issue contains
articles on the sadly failed Oakhill Railway,
pioneers Greenly and Haywood, and building a
Maxitrak Opal. We wish them well in this
venture. See more at www.miniature-railway.com

In the bag

As you cannot have failed to have notice, Arc
Euro Trades brand new catalogue is ‘bagged’
with this issue of Model Engineer. A number of
new (we think) items caught our eye.

Definitely new is the model CO Baby Lathe
which sells for just £165, including VAT. It has a
swing over the bed of 1 10mm, and the distance
between the centres is 125mm. Cross slide travel
is 50mm. It is powered by a 150W DC variable
speed motor. A range of useful accessories is also
available, which are also said to suitable for other
tiny lathes. This machine comes only in factory
prepared condition, and so will require cleaning,
adjustment and lubrication, before use. unlike
many other Arc Euro Trade machines which can
be supplied fully prepared.

The popular Super X1L milling machine, the
one with a 2MT spindle, now has a larger table,
measuring 400mm by 145mm, with longitudinal
travel of 330mm.

Among the small tools, the expanding mandrel
sets in different guises will doubtless prove
useful to many, as will a new tapping fixture
designed to help use those smaller taps up to
1/4in. dia. A universal radius turning attachment
for tool post mounting will find plenty of takers,
as will a competitively priced Mini Drill with a
host of accessories.

A wide range of ball and roller bearings is
listed, and much more. See also the website
www.arceurotrade.co.uk

/é,’/ :.I Al
e —

Thomas Russell Crampton (August 6 1816 to
April 19 1888) is best known for designing the
Crampton locomotive but had many
engineering interests including the electric
Telegraph and the Channel tunnel for which he
designed a boring machine. See our local
heroes article on page 581.
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Easy starting ‘'mowers
SIRS, - The petrol I used to use in
my 17 year-old car was ‘4 star’ and
naturally I also used this in the
lawnmower. This meant I could tip
the remains of the can into the car
at the end of the mowing season
and begin with fresh petrol again
the next year.

Now we are in the 21st century
and I have a new car. This uses
unleaded petrol so my mower now
does too.

The difference in ease of starting
the mower is incredible. It used to
take at least 2-dozen pulls of the
starter cord, but now regularly
starts first time.

Can anyone explain this?

Neil G. Heppenstall, Cheshire.

Casting and drawing
quality

SIRS, - Eric Clark’s letter to Post
Bag (M.E. 4274, 26 May 2006)
regarding castings quality certainly
provided some interesting
comments. | hope readers included
my own in this category? However,
on re-reading my contribution
again | feel | should have written
about the ‘introduction” of the
computer and not the inventor -
there was no single person
involved.

R. J. Grave's disgust at having a
*solid pulley’ and being refused
replacement with a correct one
(M.E. 4280, 18 August 2006)
suggests to me that the supplier
has lost the core box having
ignorance of the necessity of
keeping a tight rein on sending
patterns and core boxes to
foundries and checking that all the
various parts are returned. This
was one of my tasks in my later

years of employment and I really
had to be ‘on the ball” in this
regard so to speak.

John Day comments on being
charged a greater amount than an
advertised price (M.E. 4280, 18
August 2006). The supply
company that | worked for had, in
the “Terms of Trading " of their
328-page catalogue the statement
“We reserve the right to
invoice/charge at prices ruling at
date of despatch or collection of
order.” 1 assume his supplier
operates on the same principle? If
John has their catalogue and it
does not say something to this
effect, then [ suggest a legal
challenge to the supplier.

John’s further comments about
“nearly an A4 sheet of mistakes in

the drawings " raised
another interesting
point of failure in
regard to hobby supply. To the best
of my knowledge, and I would be
happy to be proved wrong, there
was only one supplier over the last
four decades who employed
someone especially to answer
customer queries and complaints.
That employee was me. | did my
best. Occasionally ‘ruffled
feathers " had to be smoothed down
when the reply was not what the
customer expected or demanded
but on the whole I believe
customers’ continuing faith in that
supplier was justified. | hope Mr.
Day’s sheet of mistakes were not of
one of my designs done while that
employee?

In retrospect I should never have
done any design at all in the
environment of a busy hobby
supplier with an almost incessantly
ringing telephone plus the dozens
of other distinctly separate daily
duties required. Design requires
total concentration: impossible in
such an environment.

Further to this, I was able with
the copyright designs of my
employer, to make corrections fo
master tracings, though even that
task was fraught with unknown
dangers. One professional builder
of a 71/4in. gauge tank locomotive
with outside Walschearts valve
gear brought his chassis to us and
demonstrated various major
discrepancies in the design as he
had constructed it. Unfortunately
my company lacked a metrology
department; could not actually
measure this customer’s work, and
took it in good faith that he was
right. Over a period of months
‘corrections ’ were made, an
advertisement put into Model
Engineer and free replacement
drawing sheets supplied to
customers who had already
purchased drawings provided that
they returned the originals so they
could be destroyed. Then, one of
the company directors built two of
these chassis to the original
drawings and they assembled
almost perfectly!

I was allowed to keep records of
who had purchased drawings sets
of the two major locomotive
designs | wrought and could
retrospectively advise them of
problems; probably a unique
situation in our hobby.
Unfortunately the worst drawings
suppliers of all in this regard were
Model Engineer plans services
known under various names such
as MAP Plans, Argus, Nexus etc.

Prior to Ted Jolliffe taking on as
Editor of this magazine, | was
interviewed for that post but for
several reasons declined the offer
of employment. However, during
my visit to the then Hemel
Hempstead offices my worst fears
confirmed that the world’s largest
suppliers of hobby drawings (many
hobbies, not just model
engineering) did not have a
drawing office. At that time it was
possible to have some corrections
made by the late Martin Evans’
wife who worked at their home.
‘What happens in the 21st century |
know not. Again | believe, but will
be happy for a correction, that few
other suppliers have or have had
such a facility either of which
would explain Mr. Gay’s problems,
but not to even acknowledge
receipt of his letter and
information is, to my mind,
insulting and damaging to the
future well being of that company.

While writing in response to
this same Post Bag may I thank
John Boothman for completing
details of Tangye origins in
[llogan, Cornwall, though I did
say at the start of my series 1 did
not intend to cover Tangye history
in depth. I visited Portreath
several times in the 1970s and
1980s noting the spectacularly
steep gradient referred to.

David Piddington, Birmingham.

Nemett comments;

As someone who has just entered
the realm of engine design and
producing drawings, I can only say
that with modern CAD produced
drawings it is easy to make
corrections and, if a record is kept
of those who have sets of drawings,
equally easy to send out
corrections. To those who say that
this is a never-ending task, I would
counter by saying that once a few
examples of any design have been
built and assuming the builders do
notify the designer of any problems
Jound, any errors soon get put
right and then the drawings do not
need to change. This situation is
obviously more difficult for those
suppliers who do not actually
produce the drawings, but should
still be possible if things are
organised properly.

IMLEC results - a plea
for sanity

SIRS, - I would like to make a plea
for some sanity in reporting the
IMLEC results sheet (M.E. 4280,
18 August 2006). No calculation
can ever be more accurate than the
least accurate factor used in that

calculation. To quote the efficiency
to ten significant figures when all
the key inputs (weight of coal in
kg, conversion of kg to Ib and
distance run) are measured to only
four significant figures is
nonsensical. If we alter the last
figure of any one of these by just
one digit only the first three
significant figures of the efficiency
will remain unaltered.

For example, if we take the last
line on the results sheet shown on
pages 200/201, by increasing the
amount of coal used by just one
gram and who's to say that we can
weigh coal that accurately, we alter
the efficiency from 0.02717647961
to 0.02713889112. In other words
it affects the fourth significant
digit: the remaining six digits are
meaningless. The same argument
goes for all the other columns that
show the results of a calculation.

Sorry to sound like a grumpy
old pedant but with my eyesight |
find it very hard to sort the wood
for the trees with so many digits
on the page.

Roger Curtis, by e-mail.

‘Ordinary’ sleeve valve
engines

SIRS, - Referring to Mr. Ted
Wale’s letter on sleeve valve
engine details (M.E. 4277, 7 July
2006). Strictly I.C. Magazine
(www.strictlyic.com) ran a
construction article on the Barr
and Stroud single-cylinder sleeve
valve motorcycle engine by Peter
Dekker. The engine is a little over
lce capacity, six inches tall and
does not require castings. The
very detailed construction series
ran in volume 14, issues 83 and
84. Back issues are available in
the UK from Camden Miniature
Steam Services (Barrow Farm,
Rode, Frome, Somerset BAI11
6PS, tel: 01373-830151).

I am pleased to see that Peter
King made a point of the difference
between aero and ‘ordinary’ sleeve
valve engines, there seems to be
very little information on the latter.
Is this an indication of such engines
not being well disposed to
‘ordinary’ use?

Sleeve valve aero engines of the
time were fed on aviation grade
methanol with, | believe, a small
percentage of water and were
maintained by aircraft industry
technical engineers and fitters,
‘ordinary’ engines would not fare
so well.

With the grade of petrol of that
period, a de-coke was a regular
thing. One would normally remove
the head, when studied, this is the
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most crucial part of these engines,

once bedded in, leave well alone.
For the unwary, removal of the

junk head may well equal a junk

engine.

Stephen Lockie, Dorset.

Thanks

SIRS, - In answer to my recent
letter on sleeve valve engines

(M.E. 4277, 7 July 2006) 1 received
a helpful letter from Richard
Newport who unfortunately did not
include his full postal address so |
cannot thank him by return. |
therefore hope he sees this.

Ted Wale, by e-mail.

Romulus valve gear

SIRS, - I am building a pair of
Romulus 7'/4in. gauge locomotives.
After talking to fellow model
engineers | am not very happy about
fitting Hackworth valve gear, as
shown on the original drawings. |
have seen photos of several examples
of Romulus fitted with Walschaert
valve gear, which I am sure, will give
a much improved performance as
well as looking the part.

Please, are there any model
engineers out there with designs for
Walschaert valve gear for Romulus?
This is a somewhat urgent matter as
I'am now approaching the time
when I will need to begin work on
the valve gear.

I can be contacted by email on:
vanthahan(@hotmail.com
Harold Pearson, Cambodia.

Shardlow micrometers
SIRS, - In M.E. 4277, 7 July 2006,
there is mention of Shardlow
micrometers. Readers may be
interested in one | obtained for
only a few pounds at a car boot
sale. It is marked ‘GKN Shardlow’
and appears to be as new in a fitted
wood box. It is an internal
micrometer with a range of 5 - 25
mm. The design is one I have not
seen anywhere: it is very accurate
and is made to a very high
standard of precision.

On another matter, in M.E. 4278,
21 July 2006, a writer wonders
about the demise of the Juneero
Company. When I was a young boy
a school friend’s father worked for
Juneero and obtained free kits for
his son and me. So if other workers
were taking free samples maybe it
hit the firm’s profits too much!
Jolm Korber, Surrey.

Old model engineering
societies

SIRS, - Following our
conversations at the Bristol

Exhibition regarding the ages of

Model Engineering Clubs/
Societies, may I be permitted to
respond to the comment (M.E.
4279, 4 August 2006) from the
Cape Town Society of Model and
Experimental Engineers, and its
reaching the age of 100 in 2007.

Per chance, I have been in
contact with David Proctor, the
Editor of dustralian Model
Engineering on the very same
subject since the Sydney Society
of Model Engineers is 100 years in
2006. But the question is, who is
the oldest Model Engineering
Club/Society in the world?

I believe it to be Edinburgh
Society of Model Engineers who
reached its 100th anniversary in
1994, with SM&EE reaching its in
1998, unless there is somebody out
there who knows different?

May I emphasise that [ am only
referring to model engineering, 1
am sure there are organisations out
there of different disciplines of a
similar age.

Brian Thompson, Chairman,
Southern Federation.

More on casting quality
SIRS, - I write in response,
principally, to David Piddington's
letter (M.E. 4280, 18 August 2006).
Like David, I have in excess of 40
years in the hobby, and can
remember when the Midlands
abounded in small foundries and
workshops. | have over the years,
bought castings from a number of
our suppliers, and, judging by the
comments of others, must have been
lucky, because I have encountered
very few problems. There were a
couple of very hard castings, but
they were thin cover plates, exactly
the sort of thing which you might
expect to have chilled.

We might complain to the
suppliers, but most, if not all, of
them have no direct control over
casting quality, because the
castings are ‘bought in’, and their
choice of foundries, like ours, is

increasingly limited.

I solved the problem with my
hard castings by annealing them in
the embers of an open fire
overnight, and then taking a light
pass over the surface with an angle
grinder. Not very scientific, but it
seemed to work. Silver steel tool
bits, hardened, but not tempered,
and very low speeds can be
effective on hard spots, but don't
let the tool rub, get in under the
skin as much as possible.

In reply to David’s challenge at
the end of his letter, for my
current projects (a planing
machine and a largish gas engine)
I have made patterns, and had
castings made by local foundries.
The casting sizes range from
small flanges weighing a few
grams up to 20kg for the planing
machine table, and some of the
patierns are quite complex (by my
standards anyway) with external
detail and multiple cores. Both
the foundries which I use have a
minimum charge per moulding
box of around £40, so that six
small flanges might cost nearly as
much as a 10kg, 14in. dia.
flywheel. Without going into too
much detail, my experience is that
for items such as chuck back
plates, angle plate castings, plain
wheels, etc., I cannot, by making
a pattern and going directly to the
foundry, beat the prices which our
suppliers charge.

For small items, such as flanges,
I now buy a suitable piece of
continuously cast iron from one of
our suppliers, and cut them from
the solid. A bit laborious, I agree,
but cheaper, and it certainly
overcomes any problems with
blowholes and hard spots. With the
larger castings, | am usually
pleasantly surprised by the
reasonableness of the price, given
their size, and to date have had no
quality issues.

Finding a foundry prepared to
make castings from loose wooden
patterns is increasingly difficult,
and, at one of the foundries which I

Jolm Krober's Shardlow internal micrometer.

use, there is only one moulder, now
approaching retirement age, who is
entrusted with such work.

In fairness to the foundry trade,
both foundries which I use (family
owned concerns) have been
extremely helpful, and I am sure
that the quality of the finished
product owes much more to their
moulding and casting skills than
mine as the pattern maker. At
both, the Production Director has
given very good advice concerning
the arrangement of cores, split
lines on patterns etc., for future
work, and I am sure that if their
time was costed against my
castings, they would have made no
profit at all out of the work.
Richard Wilson, Staffordshire.

More on casting quality 2
SIRS, - The letters regarding
Casting quality (M.E. 4280, 18
August 2006) make sad reading, |
was left with the impression that
model engineers will just have to
expect to pay more, and put up
with faults in their castings. I really
do not see why we should accept
this without looking at alternatives.
I fully appreciate the difficulties
model engineering suppliers are
having in finding foundries in
Britain willing to take on small
orders. However, foundries do not
stop at the English Channel.

A friend of mine in New
Zealand gets good quality castings
done there at considerably less
cost than in this country. Even
allowing for carriage costs to the
UK they are far cheaper. I feel
sure that Eastern Europe, India or
China would be lower still.
Shipping costs in real terms are
very cheap today which is why
machine tools made in the Far
East are available at reasonable
prices. | do hope suppliers who are
so necessary in the hobby take a
look at this source of supply.
Before someone tells me it is not
economic and cannot be done,
(small orders, customs and excise,
etc.) please think about it, because
if you do not, some enterprising
chap surely will.

There is another way for the
model engineer, and that is to go it
alone. First of all to see how much
can be fabricated. These days |
make items like locomotive motion
brackets from steel. The first job is
to go to a small local steel
fabricator and look in his skip.
Normally a couple of pounds in the
tea moneybox provide enough off
cuts to last a long time.

I am not a good MIG welder, but
I can tack together a fabrication
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with a few spots, and then silver
solder it to produce a part at a
fraction of the cost of a casting. In
the long run the job is often a good
deal easier as the machined parts
can be made in the lathe, avoiding
the difficult chucking procedures
with castings, and then added on.

I buy a length (about 10ft.) of
continuous cast phosphor bronze
generally !/2in. dia. for fabricating
fittings. It is cheaper that way.

There are though, parts that
really do need castings unless one
is prepared to do a lot of chewing
out from the solid. Locomotive
wheels, flywheels and cylinders for
instance. I was lucky enough to
spend a small amount of time,
while I was an apprentice, in a
brass foundry. However, most of
my limited knowledge on casting
and indeed all my ‘know-how’ on
cast iron has come from Terry
Aspin’s articles in the Model
Engineer, his books, and simply by
‘having a go”. I cannot claim to
have produced large quantities of
castings but at least the system
works despite the odd failure,
which is returned to the pot.
Maybe I've been lucky but hard
spots have not been a problem.
Whilst casting can be done solo, a
bit of help makes things a lot
casier. As a club activity it is well
worth considering. If the help of a
retired moulder is available so
much the better. One of the
benefits of this approach is the
satisfaction of producing your own
castings, and having learnt at least
something about a different skill.
Further you have the freedom to
build exactly what you wish. I am
not suggesting that it is all easy, it
is not, but it is worthwhile.

The great LBSC, who wrote in
these pages years ago, always did
his best to make the hobby
affordable. This encouraged those
of limited means to ‘have a go’.
We should do the same in order to
keep costs within the reach of as
many as possible.

Mike Casey, Isle of Man.

Ricardo’s engine
SIRS, - In M.E. 4281, 1 September
2006, Peter King refers to the
Crecy engine, the most powerful
engine that never flew, as Ricardo’s
engine. Page 245 of The Magic of
a Name indicates the Crecy engine
to be Rolls-Royce Project P1. Only
a few engines were built before
piston problems and the advent of
the gas turbine resulted in
cancellation of the engine.

Harry Ricardo, as the foremost
authority on piston engine

combustion and cylinder head
design at that time, was probably a
project consultant on the Crecy.
For those interested the Rolls-
Royce Heritage Trust publish a
booklet on the Crecy engine in
their series on piston engines.

Serious researchers requiring
information on past Rolls-Royce
engines and the company, should
address their enquiries to: Rolls-
Royce Heritage Trust, Rolls-Royce
Plc., PO Box 31, Derby DE24 8BJ.
Peter Neal, Derbyshire.

Ice cores

SIRS, - Mr. Robinson in his letter
(M.E. 4279, 4 August 2006) refers
to Antarctic ice cores found in
1992 containing 20 times the
current amount of carbon dioxide.
The amount of CO; in today’s
atmosphere is 380 parts per
million, so 20 times that amount
represents a concentration of 7600
ppm, enough that is to bring about
a catastrophic rise in temperature,
kill off all life on Earth and cause
the seas to boil away. The cores
taken at Vostok Station in the
Antarctic reveal that over the past
400,000 years the highest
concentration of CO, never
exceeded 300 ppm.

For further information on the
Vostok cores | refer Mr. Robinson
to a paper published in Nature,
June 3 1999 by J. R. Petit et al.
Neil Macnaughtan, Edinburgh.

Boat design
SIRS, - If Mr. David Eve (M.E.
4279, 4 August 2006) wants to
make a start into boat design, he
could do no better than to buy a
copy of How to Design a Boat by
John Teal, published by Adlard
Coles Nautical. This is really for
full sized boats but the principles
are the same. Just read inches
instead of feet. The book deals with
all aspects of boat design including:
displacement, buoyancy, lateral
areas, stability and even conic
projection for hard chine boats.
Another book which might
interest him is, Dampjf 11 by Udo
Mannek published by the Neckar
Verlag GmbH, Klosterring 1,

78050 Villingen-Schwenningen,
Germany.

The author describes his
successful use of ‘low-tech’ mono-
tube boilers in model boats.

I hesitate to call these ‘flash
boilers’ they are not made red hot
like those used in tethered hydro
planes. They are copper tube
boilers run at ‘normal’ boiler
temperatures with steam pressures
of around three bar.

Even if he cannot read the
German text this book should
spark off a whole lot of ideas for
his own development.

With regards to Ron Isted’s
problems with Welsh measurements,
surely these are just a result of
mistakes being made with the very
complicated units being used. Were
there 14in. to a foot? Or was it 112
links in a British standard chain?
2240in. in a furlong? Not to
mention rods and poles, which did
not equate to a whole number of
something or other. Sorry, but I
couldn’t resist a dig back at the
‘anti-metrics ’, for a change.

Len Woods, Germany.

ASynchronome and Shortt
clocks

SIRS, - Being something of a
Synchronome addict, I read with
interest Patrick Williams' article A
Synchronome Clock (M.E. 4281,
01 September 2006). I could
comment extensively but thought it
would be of particular interest to
enlarge on just one aspect of the
article. Patrick notes that a Mr.
Shaw claimed, when writing in an
issue of M.E. of February 1993,
that a Synchronome clock was
used for generating Greenwich
time pips until the quartz crystal
came on the scene. This is only
indirectly correct and other clocks
were involved, not only the Shortt
master clock which I will comment
on as follows. Although the
Synchronome gravity escapement
was a huge step forward, not least
for ensuring reliable contact
closure, this type of clock still
suffered from a number of defects.
Firstly, the pendulum has to
advance the count wheel which is
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subject to variable drag from a
change of oil viscosity: secondly,
although an invar rod is used for
temperature compensation this is
far from perfect and, finally, but
not least, time keeping is affected
by a change of barometric
pressure. Although these effects
were almost irrelevant, for
example, for station clocks, they
were far from irrelevant for
observatory purposes. A little after
the appearance of the
Synchronome clock, a Bill Shortt,
in conjunction with the
Synchronome Company, developed
a far freer pendulum than that of
the Synchronome clock. It was
housed in a vacuum of 18mm of
mercury in a temperature
controlled environment. But,
equally importantly, it did not have
to advance a count wheel every
second. A Synchronome clock was
paired with a Shortt clock, with the
former as a slave, in such a way
that the half minute impulse from
the Synchronome clock was the
trigger for releasing the gravity
impulse lever in the Shortt clock.
When the impulse was complete
the Shortt master clock sent a
synchronising signal back to the
Synchronome slave clock to keep
them in step. In brief, this
synchronisation was achieved by
setting the Synchronome slave
pendulum to run about 7 seconds
slow per day. The synchronising
signal from the Shortt clock then
caused the engagement of a very
weak leaf spring, about every other
thirty seconds, to impede the
outward swing of the Synchronome
pendulum thus minutely advancing
its time. It was the combination of
the Shortt and Synchronome
clocks, installed at Greenwich and
other observatories all over the
world, which was responsible for a
quantum leap in time keeping
accuracy. Such was the accuracy of
this combination, that it was
possible to observe a change in
time rate with a change in the
gravity which causes maritime
tides!

There is a superb description of
the detailed working of the
Synchronome/Shortt combination,
and animation, at www.electric-
clocks.nl. Select Shortt's free
pendulum at the bottom of the first
page, read all about it and then
select animation. If Patrick would
like to contact me on any aspects
of Synchronome clocks, then |
would be pleased to hear from him
through M.E.

Roger Castle-Smith,
Milton Keynes.
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Bob Thomas' neat automatic drain cocks fitted to his 21/2in. gauge locomotive.

AUTOMATIC
CYLINDER

DRAIN

Bob Thomas

in the United States gives details of
an effective design of drain cocks
which operate automatically, and
how to make them.

2005, Colin Roberts expressed interest in
‘automatic’ cylinder drain cocks. My
personal experience with these clever devices
goes back to 1979, when I fitted them to my 2.5in.
gauge Baltimore and Ohio 4-6-0. The idea was

In his letter published in M E. 4252, 22 July

COCKS

passed to me by my father, who had successfully
used a larger version for many years on his lin.
scale 4-4-0. The basic concept came to us from
Bill Van Brocklin, a prolific New England builder
of more than 30 3/4in. scale locomotives, most of
which employed his automatic cylinder cocks.

On his drawing (fig 1), Bill recommendeds
them for engines with cylinders up to 1.5in. bore,
although they have been applied to locomotives
with even larger cylinders. Most importantly, Bill
cautiously recommended them only for engines
with slide valves to avoid a possible disaster with
piston valves should the drains fail to be
‘automatic’ — of which more later.

1/4-32 THD.
OR TO SUIT _.250
047 DIA,
SILVER 046 = = » -
T SOLDER T i b=
[ SMEAA B
=t 094 DIA " I - .
AN REAM B 7/ SN 4 H £ SN0 S— .
{ £~ \\ —_— > ]
{ '\ i,‘___).' ! ~L == ;/ \1' l | &g gg
\\_\‘_{f / 2774 o B UA. N ANNN )
1/4-32 - - 125
THD 125 DIA. BALL
- 438 - STAINLESS STEEL
© Fig. 1 Bill van Brocklin design for 3.5" gauge

At first glance, these drain cocks might be
expected to perform like snifting valves, simply
closing rapidly upon initial application of
pressure, preventing free exit of water. In
practice, however, when condensate is present
there is enough turbulence of steam and water
in the valve chamber to bounce the ball around,
preventing it from seating permanently until all
the water droplets have been cleared. The
combination of a small ball in a long, large
diameter horizontal chamber, enhances the
effect of this turbulence. When starting out for
the first time after initially raising steam, it is
prudent to open the regulator slowly — just as it
is with manually-opened drain cocks -
allowing the driving wheels to turn slowly for a
few revolutions until all condensation is
expelled.

From then on, whenever the regulator is
opened after a short stand, the drain cocks can
be heard emit a short “pff-fft”". and are
thereafter silent and tightly closed. Bill’s tests
indicate the drains will close with
approximately 51b pressure.

The reference to snifting valves above has
some relevance to automatic drain cocks in that
they also function to admit air to the cylinders
when the engine is drifting with the regulator
closed. That might or might not be an
advantage because air directly enters the
cylinders and cools them somewhat, however,
on the positive side, free coasting is enhanced
due to the release of cylinder compression.

The smaller version (fig 2) used on my ten-
wheeler was described in the National 21/2in.
Gauge Association Newsletter in 1980. Note that
they are “backward’ from Bill’s, with a thin ball
seat permanently fixed to the outside edge of the
body and the rather bulky hexagonal plug
screwed-in from the back. That modification
makes them less conspicuous on small engines,
although somewhat more difficult to construct.
For 3/4in. scale and larger locomotives, the Van
Brocklin design, in addition to being more
straightforward to manufacture, would be
preferable because they are easier to maintain if
the balls need to be replaced.

My 2!/2in. gauge locomotive is built to typical
LBSC dimensions of '3/16in. bore and 1.125in.
stroke with 3/8in. dia. stainless steel ringless
piston valves lapped in drawn bronze liners.
Despite my flagrant disregard for Bill’s well
founded advice, as well as my own reservations
about using them with piston valves, the
automatic cocks have never failed to drain
condensate properly, without a hint of hydraulic
lock, nor have they ever opened improperly in 25
years of passenger hauling service. That is not an
endorsement for applying them to all piston
valve engines, especially large ones, but they
have worked flawlessly on my small passenger
hauling locomotive.

Fabrication of the two styles of drains is
similar. However, assembly of the smaller type is
slightly more complicated, so it is the one that
will be described. The best approach is to make
cerfain parts one at a time, initially using a full
length of stock to facilitate handling. The
partially machined part is then cut off the parent
length for final machining. The procedure I used
is as follows...
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Chuck a length of !/4in. dia. bronze rod and face
the end for the drain cock body.

Remove the rod from the chuck. Drill a !/8in.
dia. hole !/8in. deep in the side of the rod using a
fixture to accurately position the hole.
Temporarily leave the rod full length; do not cut
off body at this time.

Chuck a length of 3/16in. dia. bronze rod and
turn down end for 5/32in. x 40 thread !/8in. long,
Drill a /16in. dia. hole 3/8in. deep. Cut off about
5/16in. from end. Hold unthreaded section tightly
in a collet chuck and turn 1/8in. dia. spigot, using
fine feed, for push fit into body. If a collet chuck
is unavailable, make a stub chuck tapped 3/32in.
x 40 to hold the short piece for this operation.

Push the spigot of the bush (step 3) into drilled
body (step 2) and silver solder.

Once again chuck the length of /4in. rod with
partially completed body on its end. Drill
0.094in. dia. about 1/2in. deep. Tap six threads in
hole with !/8in. x 40 tap.

Cut off body assembly !/2in. (full) from faced
end of rod. Reverse in chuck and turn length to
0.343 inch.

Drill body 0.141in. dia. part way then finish
hole to 0.234in. depth with a 0.141in. D-bit or a
drill with end ground square. Remove from
chuck and run '/&in. x 40 tap through previously-
started threads at end of body.

Repeat above for required number of body
assemblies. (Ditto Repeato, per LBSC!)

Make a plug from 3/16in. AF hex rod (brass
may be used). Thread one end !/8in. x 40 x 0.109
long, allowing relief at shoulder to permit
drawing up plug tightly in body.
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Fig. 2 Miniature version
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Chuck 316in. dia rod. Drill and ream !/16in.
dia. hole about !/din. deep. Turn shoulder 0.141
dia. x 0.032in. long. Part off to !i6in. total
length. Biff valve seat with a 3/32in. ball.

Push valve seat (step 10) into body (step 7)
and then soft solder. To avoid applying excess
solder, first hammer solder to about !/édin.
thickness, then snip off a very small piece (about
3/32in. square) and apply to heated and fluxed
body/seat assembly.

Lap seat with a 3/32in. ball, using scouring
powder or automotive rubbing compound for
abrasive. The lap is made with the ball epoxied
to the end of a short length of rod or tube.
Twirl the rod between fingers as ball is pressed
against the valve seat.

Thoroughly clean body, drop in a new stainless
steel ball, then screw-in and tighten the end plug.

Try each drain cock individually in a pre-
tapped cylinder hole. If necessary, run a 3/32in. x
40 die over bush to extend threads so that the
drain cock screws into cylinder tightly and with
desired discharge orientation.

Although the photos show our drain cocks
oriented for side-discharge typical of US
prototypes: more polite forward-discharge can be
casily achieved with appropriate positioning of
the outlet hole. In any case, these fittings can be
recommended where unobtrusive cylinder drain
cocks without mechanical linkage are desired,
and where reasonable care in locomotive 0
operation is exercised. o

HIPP CLOCK
DEVELOPMENTS

Frank Taylor

describes the development work
that went into two presents, one
for each of his sons.

@Part]

y wife and I have two sons and both
Marc good, innovative engineers in their

respective fields. Their much needed
skills have made good contributions to society
and this gives us much pleasure. In early 1998 [
thought it would be nice to make something for
each of them to commemorate the Millennium.
Items with an engineering flavour would
undoubtedly be appreciated especially if they
would last for the rest of their lives. The best idea
seemed to be a couple of long case clocks.

I was confident about most things, including
building nice hardwood cases, but found the
prospect of producing a reliable escapement
very daunting. With no previous experience this
would be inviting trouble and trouble is not what
I wanted to give them. It looked like the idea was
‘dead in the water’.

I remember the joy when my copy of Model
Engineer for 11-24 September 1998 (M.E.
4076) arrived. Within it was an article by John
Wilding describing the construction of a Hipp
clock. This clock was unusual in that the
pendulum was powered by electromagnets and
the pendulum drove the clock by ratchet and
pawl. There was no escapement! My early
working days were spent in the old Strowger
clectromechanical telephone exchanges. Here,
almost all of the equipment was electromagnets,
ratchets and pawls and straight away [ felt “at
home’. It was John's articles that opened the
door for me and made it all possible with the
help of our favourite magazine. However,
delivery was rather late for reasons discussed
later. Work started in late 1998.

It is not my intention to add to John’s adequate
instructions but to concentrate on my add-on bits
and pieces, which made the clocks appealing
presents. During the construction [ came across
the problem of the trigger blade catching the tip
of the notched blade and causing malfunction. It
appears that this problem is endemic with this
type of clock. An investigation and a discussion

giving the nature and solution to this problem is
offered. It is hoped that this could be useful for
people who have made these clocks. It is
proposed to look at the differences and extra
features of my clocks first and put the
investigation and solution part at the end.

Photograph 1 is a general view of one clock
just standing on a stool. The clock is powered by
mains electricity and the voltage regulated power
unit is housed in the left hand part of the
extension at the bottom of the clock. On the right
hand side is a small drawer containing
everything (I hope) the new owner will ever
need. The top of the clock is made to open to
provide access for oiling and to allow certain
repairs to be done without removal of the
mechanism from the case. Also housed within
the top is the lighting, which illuminates the dial
and the mechanism, with a soft, yellowish light
that seems to enhance the look of the brass.
There is no visible wiring, which is hidden in
channels cut in the backboard. For the curious
the two round stick on labels at the bottom of the
glass were to play a part in a little lottery to
marry a clock to a son.

Photograph 2 is a closer look. In the lower
part of the photograph it can be scen that the
trigger blade is mounted on the contact strip in a
special fitting which enabled the blade to be
placed easily and accurately (detailed later). This
was much appreciated during later experiments.

I have a very old clock which belonged to my
father. This clock struggles along but its face has

554

MODEL ENGINEER 10 NOVEMBER 2006



A Hipp clock, one of a pair built by the author for
his two sons

been spoiled by my finger nail as | push the
minute hand round to adjust the time. To avoid
this problem with these clocks a turn button is
provided on the minute hand shaft. While the eye
is on the turn button you will perhaps notice that
the gears do not look quite right.

Hanging on a hook in the tool cabinet in my
workshop were two home made gear cutters
which were made for other work. These were
asking to be used. The cutters were 20deg.
pressure angle 48DP No.3 and 48DP No.5. These
were reasonably close to the cutter that John used
and provided separate cutters for pinion and
wheel. Small adjustments were made to the
outside diameters of the gears to accommodate
these cutters. The cutters would not produce a
genuine clock gear but I felt that I could get away
with it as this clock already had a worm and
worm wheel in its train. There would be slightly
more friction but the clock would have plenty of
torque as it is geared down from the power source
as against ‘up’ for a conventional clock.

While talking of friction in the clock it was
lack of it that caused me a small problem which
resulted in my fitting a tiny adjustable weight to
the pawl which works the count wheel. This is
just visible in the picture.

During construction a thought came to mind
that somehow I was going to have to deliver the
two clocks to separate addresses 80 miles away. |
did not want to remove the pendulums or disturb

View of the face of one of the clocks and showing, in the lower part of the picture, the specially made
trigger blade and contact strip.

the mechanisms in any way. In addition to this
my sons would not want to do this when
decorating or moving house. The answer to this
problem was a pendulum clamp which proved
very successful and can be seen in photo 3. This
photo also shows the little drawer in an open
position. This concludes the general changes
made to the published design but there is more,
which will be in the detail that follows.

Safety device

When doing things like polishing brass
components the brain box is idling and looking
for something to think about. I thought about the
pendulum suspension spring bending backwards
and forwards day and night for years on end. It
has a hard life and surely at some time it must
give up. The heavy pendulum would drop. The
amount of damage would depend on your luck
and the position of the pendulum when it
happened. | decided that all damage should be
prevented and all major adjustments preserved.
The outcome from this is shown in fig 1 and 1A.
I call the device a ‘safety fitting’. This was made
from a small piece of scrap plate. It consists of
three pieces, which were bent to shape and silver
soldered together. The joins where the curved top
meets the sides were dovetailed. The centre areas
of the sides are cut out so that there is access to
the top clamp screw, shown by the unlabelled
arrow in fig 1. The device is fixed by the lower
clamp screw to the pendulum hook. The fixing
holes in the fitting are slightly clongated to

provide adjustment so that the top curved portion
is very close but not touching the top of the
suspension bracket. When the suspension fails
the pendulum is supported by the fitting on the
top of the suspension bracket. The device is
shown fairly well in photo 4. Here the top plate
of the clock has been removed and we are
looking down into the clock with the fitting in
the centre.

Photograph 5 was taken from a little higher
looking straight down through the clock with the
lighting switched ‘on’. The bulbs look very
bright but they are in fact dim with a yellow light.
The brightness is due to the time exposure
needed to see the rest of the parts. The picture
gives another view of the safety fitting from the
top where it can be seen how it oscillates over the
top of the suspension bracket. The mains wiring
for the bulbs comes up in marked and labelled
channels within the backboard on the left of the
picture whereas the low voltage to the magnets
and contacts uses the right hand side keeping
them well apart. The wiring also includes the
necessary earth for the metal top plate and the
brass bulb holders. I am satisfied that the clocks
are electrically safe with the enclosures,
warnings etc. but using mains for the lighting is
not what | would recommend and was not my
first preference.

Lighting
When I first started looking into this [ intended to
use low voltage lamps run from a transformer but
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centre of the picture.

when confronted with the life expectancy of
around 1000 hours for most catalogued low
voltage lamps it was decided to use mains lamps
of the Pygmy variety. | was given an additional
nudge in this direction because I had a gross (144)
of these lamps, which had been lying around
waiting to be used. The clocks had to be nearly
complete before experiments with the lighting
could be carried out. The best light was obtained
| Dby placing the two mains lamps in series where
they consumed a mere 7 Watts. Run like this they
would probably last forever. It was then realised

One of the clocks ready for transport with the that if I had done this with the low voltage lamps
pendulum clamp in place. the life expectancy would have been in excess of

Looking down into the top of the clock mechanism. The pendulum safety device can be seen in the

10,000 hours. It was too late to make the change.
It is therefore my recommendation that anyone
adopting the idea to use a pair of low voltage
lamps in series experiments with the voltage to
get a nice yellow light. One final point on the
lighting. A dissipation of 7 Watts, although very
low, will cause a rise in temperature within the
case. | made the top plate from Y4in. thick
aluminium alloy checkered plate which took away
the heat very nicely.

Bottom enclosure and contents
The power unit and the spares drawer are housed
in the bottom enclosure and this is shown in
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The clocks can be illuminated by soft yellow lights to enhance the appearance of the brass
components.

Underside of one of the clock’s cabinet. The power unit is to the right whilst the spares drawer fits in
the left hand side of the cavity.

photo 6. The bottom has been removed and lies
to the right of the picture and the view is directly
upward from underneath of the clock. The power
unit can be seen in the right hand cavity. The unit
consists of a transformer and a voltage
regulating unit where, within a limited range, the
desired Voltage can be selected. The unit keeps
this Voltage constant under all conditions. |
purchased this as a kit from Maplins after
finding it in their catalogue. It was just a case of
soldering a few bits in a circuit board. [ found
that the clocks worked best with a little over 3
Volts so | adjusted the continuously variable
control to give 3.5 Volts. In the left hand division
the view is of the underside of the spares drawer
which is inserted from the left.

Spares drawer and contents
The drawer is pictured in photo 7. A small brass
bound book has been produced to fit the drawer
and lays on top of the spares. The book contains
all the information about the clock, which is best
shown by a quote from its contents page:

Contents

2: General description

3: Fitting the clock

3: Starting the pendulum

4: Stopping the pendulum

4: Setting the time

5: Regulating the clock

7: The pendulum clamp

9/10/11: Circuit and electrics

12/13: Clockwork mechanism/ oiling/ removal

13/14: Pendulum details

15/16/17: Trigger and contact mechanism
adjustment

18/19/20: Pendulum/ suspension/ spring
replacement

20/21: Clock case/ glass replacement

22: Notes page followed by figs | to 4

Photograph 8 shows the book opened to show
one of the figures. The very small print was
obtained by using the smallest font on my old
computer and two stages of reduction on the
photocopier at the local library.

@10 be continued.

The spares drawers contain spares and instructions to help the owners The small instruction booklet presented with each clock and stored in the

maintain their clocks. spares drawer.
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Doug Willis is seen here instructing Les Henser on John Heslop's LMS 2-6-4 Tank with Lisa De-Vall
tentatively taking her first solo trip on Doug Hewson's Y4,

Deeks from Glasgow and Ingrid and Peter Cole
from Herts, and Peter Layfield, one of the
instructors. It was interesting to hear about
different quirks with the models. Despite being a
person with limited knowledge of engineering
(very limited) I can relate to some of the terms
being used. Derek has obviously been reading
and expanding his knowledge. It has to be said
that if you are building a kit or building from
scratch, a healthy attitude to problem solving is a
prerequisite. Derek asks questions and picks
other people’s brains to get to the bottom of an
issue. Whatever you are building it is well worth
getting in touch with people of experience. We
found that all the instructors and drivers at
Gilling to be very open and friendly. After a long
evening of food, drink and chatter we retired
from the pub to get a good night’s steep and to
allow ourselves to get ready for our day of
action!

When we arrived at Gilling in the morning it
was exactly as | had remembered it from before,
when we had visited a main line rally. There is an
amazing set-up of signals and track with a fully
working signal box complete with lever frame.
Kath and Simon Willis were ready with cups of

GILLING DRIVER
TRAINING WEEKEND

Lisa De-Vall

presents her experiences of this
popular event while Doug Hewson
provides some photographic
highlights.

illing East is a quiet and beautiful little
Gvillage in Yorkshire. When you drive

through it, unless you know what you are
looking for, you won't find the gem of a Sin.
gauge railway there. My husband Derek and [
decided, having a big interest in steam railways
and model railways, to sign up for a Driver
Training course being held at Gilling. We arrived

Doug Willis instructs Beverley Henser, the late Peter Cole and his wife Ingrid on
the intricacies of lighting up and oiling round on John Heslop’s LMS 2-6-4 Tank.

on the Friday evening so that we could meet
Doug Hewson (who was the ring-leader in
organising the course) and the other trainee
drivers at the Fairfax Arms in Gilling,

It was a long drive from Kent, and we had
watched the sky anxiously hoping that it would
stop raining for the Saturday when the course was
due to start. It was by joining the Ground Level 5
Society that we had found out about the course.

We got to the Fairfax Arms around 8 o'clock,
after having dropped all our bits and pieces off at
our bed and breakfast in Sproxton. Doug Hewson
gave us a warm welcome and we met the other
trainees; Howard from Bedford, Beverly and
Leslie, John Clarke, Peter J. Brown, Edward

hot tea (nectar), coffee, and plates of biscuits and
we all sat down round the table in the village hall
to hear the briefing. We had been sent sets of
rules and regulations in an information pack.
Doug Hewson explained these to us again. It
wasn’t a formal briefing, but covered the safety
points. He reminded us that we were here to learn
but also to have fun. The basic premise was listen
to what you are told when you get to drive, pay
attention to those who are instructing you and
make sure that you perform checks yourself to
make sure the locomotive is ready to drive.

We went outside into the cold, and were
arranged into two trainees per instructor. Derek
and I were with Doug Hewson and a couple of

Derek Waldron now having graduated to Bill Sharp's LNER K1 on the Down
Main with Lisa taking a break on the back just going for the ride!
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Charles Ledden from the North London Society has his first run with Ballan
Baker’s Y4 shunting some wagons in the Up Yard.

people who had come just for the Saturday.
Young Jonathan (whose Dad had brought him
along) and Lindsey (from down the road) were
with us too as there were quite a few subscribers
to the day. A number of the Ryedale club
members and others had kindly brought their
locomotives along for us to use under their
watchful eyes! Doug explained the principles of
lighting a good fire. He emphasised that you do
this after checking that you have a good full tank
of water and plenty of coal. I won’t explain what
was explained to us in detail because I expect the
majority of readers are experienced locomotive
drivers and [ don’t want to bore them. | am sure
that Doug would be happy to supply people with
the details if they are interested.

My initial impression as a complete and utter
novice was that there was lots and lots to
remember, keeping the water topped up, the
boiler in steam, the fire nice and bright, and
keeping an eye on the signals as well as other
people. I have to say that [ was bit confused and
a little overwhelmed. Oh, and worried about the
driving because I had been warned how
dangerous these things can be if you don’t
operate them correctly—just like the real thing!

Jonathan was first on the locomotive and
raring to go. We started on Doug Hewson's Black
Y4. Initially the locomotive seemed to be quite
juddery and we couldn’t work out why. Then
Derck asked about the handbrake. Our local
model railway society at Maidstone use the
brakes supplied on the seat van to stop their
locomotives - the idea of having a handbrake on
the locomotive was new to both of us. It turned
out that the brakes had been applied on Doug’s
locomotive - though he couldn’t work out why!
Someone had played with them. Gremlins! [ had
the chance to drive the locomotive too. It was my
first experience of driving and my inclination
was to keep the locomotive at quite a low speed.
Dave in the signal box later told us that people
don’t realise how fast they are going, and that
people often drive at non-scale speeds equating
to 150mph. No shunter ever goes that fast!

Once | had had an opportunity to digest the
information about balancing water, fire and
steam, things started to become clearer. Doug
was happy to let me ride up and down and the
fact that he had confidence in me made me feel
a lot happier too. Others around us were also in
the process of learning and some were
obviously more at home than others. We were
split into two groups effectively; those on the
mainline were using the larger locomotives and

moming's proceedings.

those on the smaller locomotives were in the
yard doing shunting and marshalling of trains.
The locomotives were of various ages, Doug
Willis had a Red Stanier 2-6-4, Colin Carton a
Green Y4, Ballan Baker a Black Y4, Peter
Layfield a North Eastern Railway T1 class
which was originally described in Model
Engineer by LBSC and called Netta, Bill Sharp
a LNER K1 (Black 2-6-0) and Barrie Purslow
had a completed Winson Britannia. All of them
were being lovingly cared for by their owners
and all were given a good oiling before being
run which is essential maintenance for a
locomotive.

We spent a happy couple of hours taking
turns driving Doug’s Y4 and stopped only to
have lunch in the village hall. Kath had
prepared a hot and cold buffet and we had a
wonderfully warming portion of apple bake and
custard. After more hot cups of tea and coffee
we were back outside. This time Derek and I
were assigned to Peter Layfield and his Green
0-8-0. This locomotive was a lot easier to
manage; the water tank was larger and once you
got it underway it wasn’t necessary to top up the
water and fire quite so frequently. I drove
around the track a couple of times, but found
that leaning forward was quite a strain on my
neck (which I had hurt earlier that week). Derek
was more than happy to take the controls and we
went round lots of times with me being his
passenger. By this time I grasped the principles
of locomotive driving and unfortunately was a
bit of a back seat driver! Peter kindly left us to
it and we enjoyed the locomotive for quite some
time. I began then to appreciate the track layout
and the signals as we made full use of Gilling;
collecting a marshalled train and driving
to signals.

In the late afternoon Derek and I went and
joined Dave Myers in the signal box. Gilling
has an impressive arrangement in its lever
frame, some signals are automated and the
track has two level crossings. People were
starting to thin out so Doug Hewson decided to
go on the mainline with his goods train. We
watched him proceed around at the appropriate
scale speed. Very slow! Derek had a go at
changing the signals and points when people
and their locomotives started returning
to the goods yard and sidings under Dave’s
watchful eye.

Although we were aware of the weather and
the brooding dark clouds overhead, it did not
spoil our enjoyment of the day. This wind of

Enjoying the lunch break with all of the team exchanging views on the

opportunity doesn’t come along too often - to
be surrounded by friendly, helpful people who
were willing to share their knowledge and
entrust us with their locomotives - made for a
great day. As with full-size locomotives it is
hard to believe that these machines are not alive
in some way as they are all quirky and
individualistic. Each one was a character; very
much like their owners! | would recommend
this course to anyone who doesn’t mind getting
stuck in and getting dirty and loves
locomotives.

We rounded the evening off with a meal at
the Fairfax Arms. We had had a really good day
and what’s more the weekend didn’t end there,
because we went back for more practice on the
Sunday before driving home to Kent with big
smiles on our faces!

I am looking forward to the day when we can
go back to Gilling with a 5in. gauge ‘9F'. We
have now joined the Ryedale Society as well as
the Maidstone Model Engineering Club and
with the help of the skilled and experienced
members of both, Derek hopes to one day be

able to drive his own locomotive on the

track at Gilling.

Peter Layfield gives Simon Ledden final
instructions before he leaves the Up Yard for his
first trip on the Main Line with a 20 wagon
Mineral Train.
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Tony Griffiths

Looks at later versions of the
Student, Master, and Triumph
models.

Student 1800 and Master 2500
Constructed in the style of the established and
very successful 7.5in. centre height Triumph
2000 and 8.5in. Mascot 1600 models, the 6.5in.
(165mm) centre height Student 1800 (together
with its close cousin the Master 2500), continued
Colchester's traditional use of two names that had
long been synonymous with lathes ideal for both
training and professional workshops. As with
older Students and Masters the two lathes shared
the vast majority of their components and had
only small but nevertheless significant
differences in their specifications - all of which
centred on the robustness of the headstock and
drive system.

The model number of each lathe referred to its
top speed that, in the case of the Student 1800,
was reached with a 2.2kw (3hp) motor and a
direct drive by twin V-belts into an all-geared,
splash-lubricated headstock.

The 9.5in. (230mm) wide bed, induction
hardened and ground-finished as standard, was
of the usual Colchester 'V and flat’ type with
separate pairs of ways for the carriage and
tailstock. It was available in two lengths that gave
either 25 or 40in. (635mm and 1000mm)
between centres and both could be had with or
without a detachable gap piece that allowed
material up to 19in. (480mm) in diameter and
4.5in. (115mm) thick to be swung on the
(optional-extra) 12 or 18in. (300 and 460mm)
faceplates.

The headstock casting could be adjusted
laterally on the bed (although before altering the
settings the owner was strongly cautioned to
consult the owner’s manual) with the gears
lubricated by splash with the same oil directed,
unfiltered, to the Gamet Super Precision, pre-
loaded and self-adjusting taper roller bearings.
The 1.625in. (40mm) bore, 4in. DI Camlock
nose spindle was especially rigid and had been
designed in conjunction with the British Machine
Tool Industry Research Association.

Not all the gears in the headstock were
hardened, only those under the greatest strain,
but all were ground finished on Reishauer
machines. Sixteen spindle speeds were available
that spanned 30 to 1800 rpm with selection by a
pair of concentrically mounted paddle levers
working through an ingenious and compact
mechanism, with (for a machine tool) an almost
foolproof system of colour coding to indicate the
settings. Once the motor had been switched on,
by a headstock-mounted push-button starter,
electrical control of stop, forward and reverse
was by a single lever pivoted from the right-hand
apron wall and working through a 'third shaft'
parallel and below the feed shaft and leadscrew.
The control rod was connected by links to a cross

shaft that passed through the bed, just in front of
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Colchester Student 1800

the headstock, before coupling with the electrical
switchgear at the back. The lathe was also fitted
with a headstock-mounted emergency stop
button that operated through the obligatory ‘no-
volt’ release (to prevent the motor restarting after
a power cut) and a motor-run warning light to
alert the hard-of-hearing, or those working in a
noisy environment, that things were ‘active’ and
the controls not to be played with casually.

While the Student was a perfectly capable
machine, and ideal for instructional use, the
Master 2500 was intended for more serious work
and the drive system beefed up with a 3.75kw (5
hp) motor driving through 2 V-belts to an instant-
acting forward and reverse wet-type multi-plate
clutches (made by either Matrix in England or
Ortlinghaus in Germany) mounted inside the
headstock on the rearmost layshaft. While the
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Student 1800 saddle.

spindle speeds were selected in an identical way
to those on the Student — with the same type of
apron-mounted lever used for electrical control -
on the Master 2500 the headstock-mounted
clutches allowed the motor to continue running
and the change from forward to reverse
becoming almost instantaneous. The lubrication
system of the Master’s headstock was also
improved with an impellor-type pump (driven
from an extension to the main-motor spindle)
mounted on an oil tank fitted inside the
headstock-end plinth. From the tank the oil was
taken to a ‘distributor block’, fastened beneath
the headstock’s top cover, and from there by
pipes to the required locations. To check that all
was in order a flow-indicator sight-glass was
fitted to the front headstock face.

With the Master capable of rotating heavy jobs
at high speed a powerful and easily operated
spindle brake was essential and the mechanism
used on previous models — where a combined
stop/start/brake lever of limited leverage was
fitted to the front face of the headstock — was
judged inadequate. The company’s first attempt
at a redesign was hardly an improvement, an
automatic ‘spring-applied’ brake that brought the
spindle to a halt when the apron-mounted control
was returned to neutral. The second attempt was
far better and employed powerful automotive-
type expanding brake, controlled by a full-length
foot pedal (interconnected with the headstock
clutches) that was able to bring the heaviest job
to a rapid stop

Like the Student, 16 spindle speeds were
available but with a top speed of 2500 rpm — high
enough for the makers to warn against the use of
other than the dynamically balanced, ductile-iron
chucks with hardened scrolls that had been
specially commissioned from Burnerd. As a note
of caution, should a new chuck be fitted it would
be unwise to use anything other than one
recommended by a reputable Western
manufacturer.

The drive to the oil-bath dual Metric/English
screwcutting gearbox (common to Master and
Student) was by splined 1.5 MOD 20PA metric
gears. The box was totally enclosed, fitted with
hardened and ground gears throughout and
operated by three conventional levers plus one
that moved through an unusual, 8-position
vertical gate. A wide range of pitches and feeds
was provided for without the need to alter any of
the changewheels — the threading range
comprising: 39 Metric from 0.2mm to 14.0mm;

Student 1800 headstock - top removed.

18 Module from 0.3 to 3.5m; 45 English from 2
to 72 tp.i. and 21 Diametral from 8 to 44 D.P.
Sliding power feeds varied from 0.00lin. to
0.040in. (0.03mm to 1.0mm) and surfacing feeds
(at half the sliding rate) from 0.0005in. to
0.020in. (0.015mm to 0.5mm) - all per revolution
of the spindle. Special shear pins, the
specification of which was outlined in the
manual with strict instructions not to vary the
material used, protected both the leadscrew and
the powershaft.

The apron was doubled-walled, with all shafts
supported on bearings at both ends and the base
closed off to form an oil bath. Although not listed
as standard, or even on the options’ list, some
Student 1800s have been found

Drawing of Student 1800 headstock gearing.

so that neat ‘slide-on’ T-slotted and plain blocks
could be fitted to hold a variety of items
including hydraulic profiling units and parting-
off and other special tools. While the top slide
could be rotated through 360 degrees its standard
tool post was, unfortunately, a very simple and
barely-adequate slotted block able to hold just
one tool.

The set-over tailstock had a No. 3 Morse taper
barrel engraved with metric and inch graduations
and, happily, a large-diameter zeroing
micrometer dial on the handwheel.

The stand was constructed around two cast-
iron plinths with a slide-out chip tray between. A
minor but irritating point — and one that left the

with the apron-mounted, hand-
plunger-operated pump (that fed
lubricant to the bed, cross-slide
and cross-slide feed screw) that
was listed as a standard only on
the Master.

The power feeds were selected
by a push/pull button and
positively engaged by a flick-up-
and-down lever that allowed the
drive to be stopped instantly
regardless of how heavy a cut was
being taken. A thread-dial
indicator, mounted on the right-
hand face of the apron, was fitted
as standard. The carriage traverse
handwheel could be pulled out to
disengage it when power feeds
were being used - though it is
unclear if this provision was
standard during the whole of the
production run.

The compound slide rest was
ground all over and fitted with
taper gib strips that allowed a
very precise fit to be obtained -
while giving far superior support
in comparison with the cheaper
‘loose-strip’ type. The 8.25in.
travel cross-slide was especially
wide and fitted with a cross-feed
nut that could be adjusted to
reduce backlash. Although the
slide was devoid of T-slots and
tapped holes - and hence
appeared to be incapable of

COLCHESTER LATHES

COLCHESTER

4
e

R

mounting any accessorics - the
edges of the slide were machined

Master 2500 catalogue.
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Master 2500 saddle.

Gearbox

Master 2500 gearbox and diagram.

operator with nowhere convenient to store tools
and small jobs in progress - was the lack of any
storage in the stand, even through it would have
been simple to engineer. The 25in. Capacity
Student 1800 weighed approximately 790kg
(Master 2500 840 kg) and the long-bed 40in.
version around 840kg (Master 2500 890 kg).

Student 3100

Using the same bed, carriage and screwcutting
gearbox as the Student 1800 and Master 2500 the
expensive (and hence rare) Student 3100 was
intended to fill the niche vacated by the popular,
long-serving 3000 rpm  variable-speed
‘Chipmaster’~ a lathe that continued in
production until 1983, long after the demise of its
1950s contemporaries. Unfortunately, the appeal
of the tough little Chipmaster had always been
always restricted by its limited capacity: a centre
height of 5.5 inches and 20 inches between
centres making it suitable for only smaller tasks
in a commercial workshop. Designed to
overcome these limitations the Student 3100 was

Student 3100 - a
replacement for
the ‘Chipmaster’

not only
m u c h
larger. but
also with an
improved
and more
reliable  variable-speed
drive system that employed three *geared” speed
ranges. The provision of fixed-ratio ranges
allowed seamless bands of speeds to be selected
between 20 to 120 rpm, 90 to 540 rpm and 500 to
3100 rpm - and also ensured that a good
proportion of the motor’s power was available at
slower revolutions. Claimed by the makers to be
‘maintenance-free’ the variable-speed section of
the drive used a pair of ‘expanding-and-
contracting’ pulleys that were moved further
apart, or closer together, by threaded rods turned
by limit-switch protected electric motors.
Electrical control of the operation was by push
buttons with a digital read-out on the headstock.
The fixed speed ranges were provided by a
simple gear set within the headstock.

Once the motor had been switched on by a
headstock-mounted push-button starter, and the
speed set by the push-buttons, the starting and
stopping of the spindle was by a single lever
pivoted from the right-hand apron wall and
working through a third shaft parallel to and
below the feed shaft and leadscrew.

Although the lathe was capable of rotating
heavy jobs at high speed it was not possible,
because of the variable-speed drive system, to fit
the same sort of powerful spindle brake that was
used on conventionally driven Colchesters. An
automatic ‘fail safe’ brake, with a manual release
button, was used instead. Also included was the
usual kind of ‘no-volt’ release starter and a
motor-run warning light to alert the hard-of-
hearing, or those working in a noisy
environment, that things were ‘active’. The lathe
was available in two bed lengths that gave either
25 or 40 in. (635mm and 1000mm) between
centres but it could not (wisely, because of its
size and very high top speed), be ordered with a

gap-

Colchester Triumph 2000

Although lathes larger than the Colchester
Student and Master might be considered too
massive for many model-engineering operations
there is still a place for them, especially for those
undertaking a larger project or have other
interests ‘on the side’ where some extra
machining capacity might prove a useful little

earner during
evenings or weckends.
One of the very best all-round
lathes for this sort of task is the Triumph 2000,
with the first being built during February 1968 at
the Companys Essex works to replace the long-
lived ‘round-style’ model that had its origins in
the 1930s. The 2000 was not the first of
Colchester’s new-style lathes - that was the very
much bigger and heavier Mascot 1600,
manufactured from November 1965 — but it
shared with that model a revolution in styling and
specification that, with distinctive lines,
ergonomically designed controls and bright
finishes made competitors suddenly look
distinctly dowdy and old-fashioned. However,
the Triumph 2000 was much more than a mere
styling exercise for this was a tough, well-made
machine with a combination of capacity, high
spindle speeds and ease of use that made it ideal
both as a both general-purpose lathe for industry
and, because of its modest price, affordable by
smaller machine shops who needed a good all-
round workhorse.

Despite the model’s novel appearance it lacked
mechanical novelty (no bad thing in many
peoples’ opinion) and was a strong reminder that
even prosaic machine tools are subject to the
vagaries and whims of fashion.

Needless to say, with its modern looks and high
speeds, so successful did the model become that,
for some time after its introduction, demand
outstripped supply and used examples were so
difficult to find that good ones fetched almost list
price.

The bed was 1lin. (280mm) wide, induction
hardened and ground-finished as standard; it was
of the usual Colchester *V and flat” type, with
separate pairs of ways for the carriage and
tailstock, and available in two lengths that gave
either 30 or 50 inches (760mm and 1270mm)
between centres. Both beds could be had either
with or without a detachable gap picce that
allowed material up to 23in. (580mm) in
diameter and 6.125in. (155mm) thick to be
swung on the (optional-extra) 14 and 2lin.
(355mm or 535mm) diameter faceplates.

The lathe was powered by a 5.6kw (7.5 hp)
base-mounted motor that drove through 4 V-
belts to quick-action forward-and-reverse ‘wet’
multi-plate clutches of Matrix manufacture
mounted inside the headstock on the rearmost
layshaft. The headstock casting could be
adjusted laterally on the bed although, as with all
lathes so fitted, reference to the manual is
essential before making any changes. The
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The larger
Colcester
Triumph 2000

lubrication
arrangements for the headstock reflected the
harder work that the lathe was expected to
perform and employed exactly the same system
as the Master 2500 described previously where
oil was lifted from a tank within to a ‘distributor
block® beneath the headstocks top cover and
from there by pipes to the various bearings and
gears with a flow-indicator sight-glass on the
headstock’s front face.

The 2.1875in. (55.5mm) bore spindle, with a
hardened 6-in DI Camlock nose, was
especially rigid (another collaboration exercise
with the British Machine Tool Industry
Research Association) and all the gears in the
headstock, and not just those responsible for
the main drive as on less heavily stressed
Colchesters, were hardened and finish ground
on Reishauer machines. 16 speeds were
available, from 25 to 2000 rpm and again,
because of these high revolutions, only
dynamically balanced chucks of the right
material should be fitted as replacements.

Concentrically mounted paddle levers on the
front face of the headstock selected the spindle
speeds and worked through an ingenious and
compact mechanism, with the (by then)
standard Colchester method of colour coded
speed ranges. On the Triumph two spindle-
speed control levers were fitted, one in the
normal place on the right-hand face of the apron
and another by the screwcutting gearbox. This
easily operated and safe system allowed the
operator to control the spindle from either the
vicinity of the tool post, or the headstock. The
up-to-speed times for the spindle was
impressive for the era - the makers quoting a
figure of 4 to 5 seconds to reach 2000 rpm with

chuck and a stop time of 2
to 3 seconds.

Because the lathe was capable of rotating

heavy jobs at high speed a powerful and easy-
to-operate spindle brake was essential; the Mk. 1
and Mk. 2 Triumphs had also been fitted with a
brake that, like those on the Student and Master,
relied on a shared control with the electrical
stop/start lever. On the 2000 the problem was
fully addressed by mounting a more powerful
brake, interconnected with the control for the
spindle-clutch, and activated by a full-
length foot-operated bar hinged along
the front of the stand.

The dual Metric/English
screwcutting gearbox was totally
enclosed, lubricated from an oil i
bath and fitted with hardened and :
ground gears running on ball-
race supported shafts. Three
conventional levers, and a 6-
position joystick that moved,
with a rather uncertain action,
into locations around a circle,
swapped the ratios. The box was
able to generate a usefully wide
range of pitches without
dismounting or changing any of the
changewheels; the range of threads
comprised: 39 Metric from 0.2mm
to 14.0mm; 18 Module from 0.3
to 3.5m; 45 English from 2 to 72
t.p.i. and 21 Diametral from 8
to 44 DP. The range of
sliding feeds wvaried from
0.001in. to 0.040in. (0.03mm
to 1.0mm) and surfacing
feeds at half those rates (and
thus) from 0.0005in. to
0.020in. (0.015 mm to
0.5mm) - all per revolution
of the spindle.

The apron was doubled
walled, with its shafts

a 12in. 3-jaw

supported on ball bearing at
cach end and with all gears
hardened and ground; the
base was closed off to form
an oil bath to splash
lubricate the internals and
at the top of the front face,
just to the right of
cross-feed screw,

was a push-rod
operated plunger
pump that fed

lubricant to the bed,

cross-slide  ways
and cross-feed nut.
While the power
feed selection and
engagement
mechanisms  were
the usual well-tried
Colchester ‘safety-
apron’ type (as
previously described
on Student and
Master) a second
push/pull  button
provided a means of instantly

reversing either feed while a knurled-edge
dial, on the apron's right-hand face, allowed the
operator to adjust the trip-disengagement force -
so providing a handy means of knocking the feed
off when turning up to a shoulder. A thread-dial
indicator was fitted as standard.

When power feeds were being used the
carriage traverse handwheel could be pulled out
to disengage it - though its use on the earliest
models is doubtful.

Like the Student 1800 and Master 2500 the

compound slide rest was ground all over,
fitted with taper gib strips and
could accept, courtsey of
its machined sides,
‘slide-on”  T-slotted
and plain blocks to
hold various kinds of
tooling.
The set-over tailstock
/' had a hardened No. 4
/' Morse taper barrel
engraved with metric
and inch graduations,
and a large-diameter
zeroing micrometer dial on
the feed handwheel.
All but the most perverse would
have been happy with the
combination of feed and leadscrew
combinations offered by the maker for
the lathe was available with an English-
pitch  leadscrew with feed-screw
micrometer dial graduations in inches or
millimetres, or with a Metric leadscrew and
millimetre dial graduations.
The 30in. Capacity Triumph 2000 weighed
approximately 1170kg and the long-bed 50in.
version around [1280kg.

Find out more about Colchester lathes at
www.lathes.co.uk

Rigid spindle developed in conjunction with the
Machine Tool Industry Research Association.
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Peter Spenlove-Spenlove
describes what bifurcated rivets are
and how to fit them without drama,
before discussing the use of
leather aprons.

hen leather items break with use they
Woﬂen give way at a rivetted joint.

Leather is often joined with a rivet
having a split shank: in effect two legs under a
thin, domed head. Rivets of this type are known
as bifurcated rivets and they are often sold in a
box of assorted sizes for the home user.
Bifurcated rivets made of steel are usually copper
or nickel-plated but, despite this, they tend to rust
in time and cause the leather in contact with them
to weaken. One can buy copper bifurcated rivets
but these are weaker than the steel type.

When two pieces of leather have to be joined
most of us would use a leather punch to make a
close fitting hole for the rivets in each piece of
leather. If for some reason it is not possible to
punch such holes then it is permissible to
hammer the rivet through the leather provided a
soft wooden backing is placed behind the work to
prevent damage and fearing. However, if your
rivets are short this is not an easy procedure. If
you are unlucky like me the rivets will simply go
flying across the workshop and hide in
inaccessible corners! You quickly realise that you
need a device to hold the rivet upright while it is
struck with the hammer.

The last time I saw such a device was in the
1930s. A little tin 1 acquired contained a
collection of 50 assorted rivets plus the wire
rivet holder seen in the photographs. This rivet
holder is made of hard, 16swg (!/16in. dia.) steel
wire and has proven to be indispensable over the
years. [ have never seen such a tool in any of the
rivet packs bought since World War I and must
assume that today’s users of these rivets just
have to put up with bashing their fingers whilst
trying to fit them. Such a gadget may also be
useful for holding small screws or panel pins
when lining them up to screw, or drive them,
into a piece of work.

ON BIFURCATED
RIVETS AND
LEATHER APRONS

Once through the leather the bifurcated rivets
need to have their two legs spread sideways and
flush with the work. This can be assisted by
resting the head of the rivet on the same soft
wooden backing used whilst driving it home.
Sometimes it is appropriate to place a close
fitting washer over the legs before spreading
them. However, the use of a washer can make the
legs stand rather proud and lead to the scratching
of parts in contact with the leather/ washer
assembly so be prepared to glue a thin leather or
canvas patch over the area to avoid this.

Leather aprons

1 have in the past recommended the use of

protective gloves and goggles when carrying out
operations where there is risk to the hands or
eyes. Always buy reputable protective gear
marked with the appropriate standard for the

country you live in. Goggles need to be made of

a material which cannot shatter.

When you are required to work at a forge for
any length of time your tummy can become very
hot. Sparks can burn holes in clothing or even a
piece of you. Foundry work, and also some
soldering and welding operations, can expose you
to the risk of burns from sparks or molten metal.

If you do such work regularly look out for a
leather apron. These are usually supplied with four
brass eyelets as shown in the photograph. Two in
the upper chest position allow a tape to go round
the neck. Two further eyelets in the hip position
carry a tape which ties at the rear of the wearer. In
this way there is nothing in front to get caught up
in machinery such as a rotary wire brush or mop.

The leather resists hot sparks and molten metal
splashes. However, most are not long enough to
protect the ankles or feet. A local brass foundry
near to me provides its employees with high
ankle boots and leather gaiters. Welders who
work in tricky environments where there is a risk
of sparks falling on their heads are often issued
with a protective leather skull cap.

A well made leather apron is a valuable safety aid
when working with hot or molten metal.

The leather apron is not really suitable for
machine tool operations. It will easily absorb
lubricating and cutting oils, which could become
rancid and smelly over time. Proper machine tool
protective gear which can be washed regularly,
like well-made overalls, should be used
when machining work is being undertaken.

Two bifurcated rivets shown with the pre-World War Il rivet holder referred

to in the text.

The loop of spring wire enables the rivets to be gripped firmly when it is
necessary to drive them in with a hammer.
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STOWE

© Simon

Bowditch

SOUTHERN RAILWAY ‘SCHOOLS’
CLASS LOCOMOTIVE

Neville Evans

now discusses the inside cylinders
and associated parts for this
attractive locomotive.

®Part VI continued from page 448
(M.E. 4284, 13 October 2008)

point must be made concerning the
main frame width and material
measurements. The important thing is

that the outside of the frame is spaced at 4.375
inches. Not too difficult in the days when the

Empire ruled, but nowadays when it has become
harder to source steel in imperial sizes, one may
have to use metric and make allowance for
correct size in the finished job. A prime
example is, of course, width over the inside
cylinder assembly. Allowance has to be made
for four lots of plate and the thickness thereof.
If we use 1/8in. thick plate for both frames and
the outside cylinder back plates, then there is no
problem, we can machine the inside cylinder
castings to 1.125in. width and things will work
out fine. If we are using 3mm plate however,

which should be 0.118in. thick plate

throughout, then fo achieve a final width over
frames, the casting has to measure 4.139in. in
total width. I have just ‘miked’ up the steel to be
assembled into my ‘Loch’ tender, and some of it
is in fact 0.115in. thick. A long way off 3mm
and even further from !/8 inch. As it happens it
doesn’t really matter in a tender, but if it were
used for the main frames by mistake instead of
1/gin. plate, it would throw the outside cylinder
width quite a way out. The point of this blurb is
that it is essential to measure the material used
and to make appropriate allowances for same.
Sermon over.

The three types of wheel pattern needed for this model

Computer simulation of the driving wheel pattern.
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Cylinder covers

The front covers require no description. The
operations that are necessary for both ends
include the positioning of the stud holes and
fairing in the top of the spigot to allow free
passage of steam. Note that both covers are
handed by the bolt holes. When turning the
spigot I make a practice of making a small
groove with a very fine knife edge tool at the
appropriate radius and marking out the stud holes
from the inside. I say stud holes because studs are
the correct practice. However, as our little
cylinders won’t have the covers taken off and
replaced as frequently as in full size, most people
find it easier to use hexagon headed or even
countersunk screws in this application. You can’t
see them because they are hidden under the end
cover cleading.

What I do is drill the holes in the cover the
correct tapping size for 6BA which is No. 43,
place the cover on to the cylinder in its correct
position, and drill through one of the holes with
the No. 43 drill to a depth of ¥16in. or so. I then
remove the cover and, using a cordless drill set to
the lowest speed and with the most sensitive
setting, put in a 6BA taper tap followed by a
bottoming tap. I next open up the corresponding
hole in the cover to clearance size, that is No. 34,
and fit one locating screw to hold the cover in
place, the rest of the holes in the block are drilled
No. 43 and tapped as before. I remove the cover
and open up the holes with a No. 34 bit to
clearance size. Using this method I find that I can
put 48 holes in two sets of covers in a quarter of
an hour or so without breaking taps or having
sore fingers.

The back cover carries a gland as well as the
hole for the piston rod. Make sure that said hole is
drilled and reamed 5/16in. without disturbing the
cover in the chuck to ensure that the hole is
concentric with the flange. The full size Southern
glands contained metallic labyrinth seals, and so
were bolted up flush as can be seen from the
photographs. This means that a squeezed up
gland containing steam packing is inappropriate,
We can either use an O-ring, as detailed, in Viton,
Silicone or Nitrile rubber. 1 would choose Viton
for this application. We could also employ my
favourite method, which is to use a lip seal as
detailed in diagram No. 2. These seals are
available from your friendly local bearing
suppliers and are now stocked by Bruce
Engineering. I haven’t given an exact
measurement for the press fit, as the seals, which
have a steel case, may vary slightly in dimensions.
Just give them 0.00lin. interference fit and
squeeze them gently in. Don’t fit them the wrong
way round as you’ll find it rather counter
productive. The obvious snag is that to fit lip
seals, you have to take off the piston or the cross
head. The up side is that they last an awfully long
time, they certainly shouldn't need looking at
between ring examinations. O-rings, of course,
can be renewed by cutting them in half,
discarding and reassembling with new ones cut
with a razor blade and stuck back together when
assembled  with  superglue. To  avoid
embarrassment, lightly smear some oil on the
piston rod first, otherwise the O-ring might stick
to said rod. The third drawing of the cover may be
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The inside connection rod assembly.

of interest as it details a lipped seal on the inside
of the cover. This idea came from the late Eddie
Cooke who was a professional builder of O-gauge
locomotives. His engines were very close to scale
and were marvels of efficiency. I would say that it
would be extremely difficult to pick one up
nowadays as they are treasured like the
masterpieces they are. Eddie’s idea was that you
placed the O-ring on the inside of the cover as you
could then use a scale stuffing box. I have tried it
on an Atlantic tank chassis and find that it works
wonderfully well. I wouldn’t even consider using
any other method in a smaller scale.

Both front and rear covers are lagged and
housed in a sheet metal fairing, for want of a
better word. In the smaller sizes this covering can
usually be made from aluminium alloy bar,
which can be machined to the

The inside and outside rods,

artefact is held onto the flat top of the block by
sixteen 8BA countersunk screws and carries the
blast pipe, which is held onto the top by means
of three 6BA countersunk screws. The manifold
top is also flat and is level with the top of the
cylinder block mounting flanges. The bottom of
the smokebox is held onto these flanges by
twelve 6BA screws and the blast pipe and inside
cylinder steam pipe go through into the
smokebox by means of two large holes in its
bottom. They are secured and the smokebox
floor sealed by O-rings and appropriately sized
nuts. Note that the blast pipe base and the nozzle
will have to be screw cut 40 threads per inch. All
should be made clear by a brief perusal of the
accompanying artwork.

Due to the complicated nature of these

cylinders, they have taken far longer to think out
and draw than [ anticipated. I shall have to leave
such essentials as the cross heads, valve guides,
slide bars and outside motion brackets until the
next gripping instalment. The valve gear has
also taken far longer than anticipated, in fact
such luminaries as Charlie Dockstetter in
America and, of course, Simon Bowditch have
been wrestling with problems such as outside
motion with weigh bar in the normal position
above the eccentric rod, and inside motion with
weigh bar underneath coupled to the outside by
a system of cranks and levers. All has now been
made plain however and the results of our work
will shortly be displayed for your inspection and,
I hope. approval.

@710 be continued.

required thickness with no problem.
In this case however, there is the flat
part on the outside to deal with,
which means fabrication from
tinplate. Note that the pieces are held
on by means of small screws, which
may be of either hexagon or slotted
shape. The screws holding the main
cylinder lagging are always
hexagonal and will be detailed at the
proverbial later date. These screw .
heads are pretty minute in 5in. gauge, ‘
and | will be interested to find out | |

exactly how small they are when I &
next see a “Schools’. H

Inside cylinder block ]
The innards of the inside cylinder are ¥
similar to those of the outside, except | -+ .

that the exhaust ports are situated on | * g =

top of the valve chest instead of at the
side. The exhaust system is similar to
that of the full size locomotive but,
for ease of pattern making and of
manufacture, 1 have made the final
collection of exhaust steam by means
of a detachable manifold. This
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The late Stan Nipper and
Martin Wallis

complete the description of the
valve gear for the Savage
Universal Carrier.

@Part XXVI continued from page 452
(MLE. 4284, 13 October 20086)

he sliding eccentric is the last part of the
Tvalvc gear, and indeed the last part of the

engine, leaving just the gears and
differential before the ‘box of tricks” under the
chassis is complete.

The sliding mechanism that moves the
eccentric will probably need a little thought
before the way it operates becomes apparent; it
certainly took me more than a few minutes with
the works drawings before [ had figured it all out.
However, 1 believe photos 257 and 258 plus
Stan’s excellent colour arrangement drawing will
do the trick.

Slippers and eccentric
When complete the eccentric sheave, with its
attendant slippers, must be a close sliding fit on
the 0.656in. square on the crankshaft. If the
eccentric is a loose fit it will move around in
service resulting in unnecessary wear and loss of
valve travel. If tight it is likely that it will bind
and it will be difficult for the pin to do its deed in
the diagonal slot.

First of all source a piece of 0.188in. thick gauge
plate. Gauge plate is high carbon steel so it can be
hardened and tempered. If a suitable piece of gauge

Savage’s combined Steam Sanitary wagon. The body or tank could hold either 1,000 gallons of water or
1t facilitating unloading. Taken from The Implement and

4 tons of refuse, a simple tipping arrang

- e

Machinery Review, 2 September 1903 - see the article on page 572

SAVAGE’S
UNIVERSAL CARRIER

The two slippers are identical and, at this
stage, they are not handed until the 0.156in. x
45deg. chamfers are added. The 31deg. angle for
the slot has a degree of tolerance but must be the
same on both slippers. Either take a sheet of A4
paper and, working across the whole width, cut a
31deg. angle and use the paper as a template, or
use an adjustable protractor if one is to hand, to
fix a substantial length of bright mild steel to the
milling machine table. Set two further smaller
pieces of bar to the table adjacent to the steel
strip so that the slipper may be just dropped into
place without wobble or slack. Thus the slipper is
held at 31deg. to the axis of the table and, if both
the slippers are identical, one may then be
substituted for the other easily enough. The first
slot may then be machined and the table travel
stops set to the extent of the travel, the second

slipper may then be substituted in the knowledge
that the angle and length of slot will be identical.

If the slipper is gauge plate put a slither of
brass sheet under it. If the slipper is bronze or
gunmetal put a slither of steel under it; that way
once full depth of slot has been achieved you will
know as the material will change colour.

Eccentric sheave
Turning the eccentric should be routine. The
eccentric strap, since it is in two halves, may be
offered up and used as a gauge both for the
diameter and the width of the slot. A small centre
drilling in the middle of one of the faces is worth
adding. It will be needed in establishing the
middle of the sheave in the next operation

Next place the two slippers one on each side of
the slotted crankshaft flats and carefully measure

plate is not readily available slices of
phosphor bronze or even gunmetal may
be substituted. Likewise there is no
reason why case hardened mild steel
should not be used, remembering to
case harden the faces of the slot as well
as the flat face that bears on the
crankshaft.

Cut two rectangles out and polish
the sides on a piece of smooth wet and
dry paper on a surface plate. Gauge
plate will be ground on both sides so
certainly ought to be of uniform
thickness but if bronze or gunmetal are
the choice check for uniform thickness
very carefully with a micrometer.

The sliding eccentric valve gear, note the pin in the diagonal slot (photo:
Stan Nipper).

258

The pin, now hidden at the other end of the slot, has moved the eccentric
from forward gear to full backwards (photo: Stan Nipper).

across the assembly. This is the
reference dimension for the width of
the slot in the eccentric sheave. Once
the 1.031in. dimension for the hole
has been checked a start may be
made on making the square hole in
the eccentric.

The set up Stan used is shown in
photo 261. The eccentric sheave is
first mounted axially on a rotary table
and using a centre in a collet or a
wobbler the quill is set axially above it.
If the milling machine table is then
moved exactly 0.64in. to one side the
centre of the 1.03lin. square is

established at 0.064in. offset from the )

The right hand bearing housing with the sliding eccentric operating gear
(see end view in photo 269) on the crankshaft (photo: Stan Nipper).
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middle of the sheave. Another [‘
way to achieve same would be fo
insert a piece of 0.064in. packing
between one of the jaws and the
work before setting the sheave
axially to the quill, then remove
the packing and allow the sheave
to move over the prescribed
amount.

The square may then be
roughed out and then carefully
taken to size machining one
side of the square at a time,
turning the rotary table 90deg.
between each cut. Notice the
middle piece has been left in
sifu, there being no advantage
in removing it. The 0.156in.
radius in the corner could be
reduced to 0.125in. (i.e. 0.25in.

02%4

hatl MS

ECCENTRIC COLLAR

dia. cutter), or metric
equivalent, if the builder
prefers. The radius does need to
be maintained as without the

0.625

corner would be dangerously

close to the circumference of
the sheave.

Each slipper requires a single
4BA threaded hole for a fixing
which holds it in place. The hole

ollar <E

should be spotted through from

the eccentric, see photo 262, The
drawings call for a countersunk
fixing, an Allen screw by choice,
as they are high tensile steel and
much stronger than a standard
countersunk screw. Builders may
just be able to fit in an ordinary
cap head Allen screw by
machining the head back a bit.
One side of the sheave offers
more metal than the other so
each screw may need to be
different. The ordinary cap head
has a noticeably bigger hexagon
hole so may be ‘torqued’ up a bit
tighter.

The last operations on the
slippers are the 45deg
chamfers. These should be
machined on for maximum
accuracy, but if you are a dab
hand with a file that would of
course be fine. It is unwise to

harden the slippers until the '-

S8a45 Chly

mechanism has been proven,

is heated to red and quenched,
then tempered to straw.

JE2S

5

but when ready the gauge plate l
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Eccentric collar

The eccentric collar is machined and parted off
from a piece of bar, the hole needs to be a close fit
on the crankshaft. A light push fit is best. This
probably means boring rather than reaming, but that
depends on the exact diameter of the crankshaft.
The collar is then pushed onto the crankshaft until
it is against the slippers. It may then be drilled the

tapping size for the SBA grub screw, allowing the
drill to just run through and form a shallow dimple
on the crankshaft. It is then removed and threaded.
When back together again the grub screw should
locate in the dimple and, when tightened up, should
not throw one of those annoying burrs that can
cause so much inconvenience when disassembling
at some later stage.

Reversing bobbin and rod

The machining of the reversing bobbin is illustrated
in photos 263 and 264 and is retained on the end of
the eccentric operating rod by a 0.25in. BSF thread
or M6 if preferred. Once beyond 2BA (¥/16in.) I
find the metric threads very satisfactory; BSW
(British Standard Whitworth) is a bit too coarse and
chunky, conversely BSF (British Standard Fine) is
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The retaining hole on the slipper being threaded
{photo: Stan Nipper).

rather fine. Since the metric threads look the part I
tend to use them, and of course 5/16in. and 8mm are
dimensionally much the same.

The 4BA thread in the far end of the eccentric
operating rod is for a grub screw which may be
tightened with an Allen key. The screw is
accessed through the 0.094in. hole in the centre of
the crank web especially drilled for the purpose.

Eccentric pin

The eccentric pin is not a very exciting piece to
make. It needs to be a close sliding fit in the
slipper slots, and likewise the slots in the
crankshaft. To get a rolling rather than rubbing
action between the pin and slot, and thus minimise
the effort needed to push the pin, a sleeve that can
be dropped over the pin was considered; but there
is very little room to fit a sleeve and a method to
prevent it coming out was needed so it was
rejected. Stan and I both suspected that the Savage
designers probably considered a rolling sleeve
arrangement, or perhaps a square block to fit the
slot with a hole in it for the pin, but like us, found
it difficult to fit into the space available. However,
since the full size engine worked perfectly well
with just a pin it was not pursued on the model.

A rear parting off tool was used to put the groove
in the reversing bobbin (photo: Stan Nipper).

The square hole being milled in the eccentric
(photo: Stan Nipper).

Reversing fork and lever
The reversing fork and lever are both silver
soldered fabrications in steel. The clever CAD
worked out that if the centres on the top and
bottom arms of the reversing fork are drilled at
1.178in. centres then, once bent, they will be
1.1251n. as called for on the drawing.

There are very limited clearances for the fork
and bobbin in its housing on the full size

The fixing hole being drilled in the eccentric and
through into the slipper (photo: Stan Nipper).

drawings, and once scaled the clearances will, of
course, be even smaller. It is therefore highly
likely that on assembly a little extra clearance
will be required in some area or another so the
bearing housing may need to be returned to the
milling machine or lathe for an extra skim.

A pair of bronze slippers completes the job.
They are the sort of little part that seem easy to
make, which they are, but do take much more
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The bobbin was mounted on a stub mandrel to
complete the boss (photo: Stan Nipper).

The reversing lever was drilled prior to reaming
{photo: Stan Nipper).

time than might have been anticipated. The
reversing lever is cut from a piece of 3mm or
0.125in. plate and silver-soldered to a length of
0.25in. bar, see photos 266 and 267. The
reversing fork, slippers and the bobbin may
then be coaxed into the bearing housing and the
reversing lever dropped through. Initially a
grub screw may be used to fix the reversing rod
to the reversing fork but a taper pin or small
roll pin should be added for additional security.
Do not use a pin much over 0.062in. in
diameter as it will unduly weaken the 0.25in.
dia. rod.

After assembly a tum of the reversing lever
should move the eccentric sheave across the square
on the crankshaft. Check there are no undue tight
spots. [nvestigate as

The bearing housing may need re-visiting to gain
the required clearances (photo: John Thompson).

A completed and ready to fit reversing lever
(photo: Stan Nipper).

The reversing fork, slippers, and bobbin (photo:
Stan Nipper).

necessary and, if there are
not, engage full gear and with
any luck a little compressed
air will set the engine
spinning. Since there is no
flywheel do not expect it to
turn over smoothly at slow
revs, the more so as
compressed air does not have
the expansive properties of
steam.

The gears, differential
and two sprockets are the
only parts of the engine unit
left to make. A start will be
made on them next time.

@70 be continued.

The assembled reversing mechanism mounted in the crankcase (photo:
Stan Nipper).

1903 Review of Wagon
If our worthy editors deem there is space a
review of our wagon, in the The Implement
and Machinery Review published on 2
September 1903 has recently been brought to
my attention. It is largely based on a speech
given at a dinner for ‘Borough Engineers’ in
Kings Lynn, their correspondent being,
presumably, one of the invited guests. A
number of interesting figures and other
assorted picces of information have come to
light: it seems the wagon burnt ‘gas coke’
rather than coal, which accounts for the
absence of smoke in all the photos I have.
The cost of the wagon was £575 in 1903, and
the engine was rated at 30bhp at 450rpm.

The document recounts what was
undoubtedly a marketing exercise by Messrs.
Savage Bros Ltd. A common use of our wagon
was for ‘Steam Sanitary’ purposes (road
cleaning), such uses being extensively detailed
in Mr. E W. Savage’s speech. The Borough
Engineers were repeatedly reminded of the
great economy to be had by changing their
street cleaning arrangements from horse to
steam. Quoting from part of his speech:

“Steam is certainly a more up-to-date method
of lecomotion, and one cannot get away from the
fact that it is certainly more safe, reliable, and
cleanly method of locomotion than horse power.
Horses are largely used in the cleaning of our
streets, but they contribute in no small way to
their uncleanlyness. We claim for our wagon that
in point of safety and cleanliness it is a great
advantage over horse locomotion; it will do the
work of four scavengers or four water carts; it
will make in one journey that which requires four
Jjourneys by horses, thus saving time, and wear
and tear of road. Three men (driver and two
attendants) will collect as much refuse as four
horses, four carts and eight men.”

Mr. Savage then gives some financial details.
I am neither an economist or a mathematician
but to attempt a present day context the site
http://www.parliament.uk/commons/lib/
research/rp99/rp99-020.pdf translates the
purchasing power of £1 in 1913 to no less than
£65 today. The following figures taken from The
Implement and Machinery Review in 1903 are
reproduced, and present day values are added in
brackets (1903 figures multiplied by 65).

Cost of equipment, Horses:

Five horses each £60 (£3,900)
Four water carts each £70 (£4,550)
Four scavenging carts cach £40 (£2,600)
Five sets of harnesses each £8 (£520)

One machine brush £35 (£2,275)
Total £815 (£52,975)

Cost of equipment, Steam:

Savage’s Wagon £575 (£37,375)
One machine brush £35 (£2.275)
Total £610 (£39.650)

As far a labour charges were concerned
horsemen in 1903 were paid £1 a week (£65 a
week or £3,380 per annum) and an engine man
£1 10s (£97.50 a week or £5,070 per annum)
which are both very low figures in present day
terms, and presumably indicates the extent to
which earnings have risen ahead of prices.

In summary Mr Savage concluded that each
sanitary wagon would save £9-12s-11d a week
in capital costs, materials and labour - or per
annum very nearly its own cost!
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Front view of the author’s five-cylinder radial aero engine, which has a

capacity of 5cc per cylinder.

Dr. Michael Ackerman
gives an account of his latest
engine and explains how it
all started.

@Part ]

nternal combustion engines seem to
Ibecoming ever more popular as the subject

of model engineering projects, and some
marvellous examples of model engines have
been featured recently in Model Engineer.
Having recently been engaged myself on the
development of a miniature radial engine, I have
produced this article in the hope that some of the
design issues, and the vicissitudes of test and
development, may be of interest and
encouragement to other readers.

Some two years or so ago | wrote an article
(M.E. 4214, 6 February 2004) on the testing of a
single cylinder engine which had been built to
test and refine some design features and
construction methods for a 25cc free-lance five-
cylinder radial engine. At the time of publication
the radial had been built and I was working my
way through a number of problems towards
achieving the design performance. Since then
that goal has been achieved and [ have learned a
good deal about model engines and of radial
engines in general. This article will review some
of the design issues and lessons learned.

Outline design

The inspiration for the engine came from
classic air-cooled radial poppet valve engines,
such as the Bristol Pegasus and Mercury
engines of the 1930s. Being a relative
newcomer to model engineering however, I did
not consider it feasible to embark on a true
scale model of one of those engines. I decided
rather to design an engine that would be
relatively simple and straightforward of
construction, but in the spirit of the classics.
This led me to a design for a five-cylinder
poppet valve radial, air-cooled and spark
ignition of course, driving a large air screw at
modest rpm. Five cylinders seemed the
minimum for a real radial whilst avoiding too

much repetition work. In order to avoid having
to make any very miniature components [
decided arbitrarily on a swept volume of about
25ce; Sce per cylinder.

Choosing the design speed was the first
hurdle. I have never been able to decide whether
the engine is just an engine for its own sake, or
whether it is actually a power plant for a model
aircraft yet to come. A speed of say 2,500rpm
would sound right, but would not allow much
power to be developed. Model aircraft engines
tend to be run at 10,000-20,000rpm to develop
power, but such a screaming would be most un-
radial-like, so I compromised on a design speed
of 6,000rpm. From the tests on the single, [ knew
I could expect a specific power in the region of
40bhp per litre at that speed, so the design power
became lhp; a nice round number. This in turn
allowed me to specify a suitable air screw since
from some previous work I knew that an air
screw of 18in. diameter and 10in. pitch would
absorb about that amount of power at 6,000 rpm.
At the time | did not know that the Bristol
Aircraft Company had in fact made a five-
cylinder radial, an early model called the Tiran. |
later discovered that the main dimensions of bore
and stroke of my design made it close to a one-
cighth scale Titan, but that is about where the
resemblance ends. Following the Bristol tradition
though, one of these days I intend to brush up on
my mythology and find a suitable offspring of a
Titan to name my engine after.

The issue of engine speed is an interesting one,
for the scaling laws show that a model engine
built to a scale of 1 : ‘x’ to a prototype should
develop the same inertial stresses as the
prototype if it runs ‘x’ times faster. If the model
runs slower than this ‘scale speed’, and most
miniature engines do by a large margin, then the
inertial stresses are much reduced. The model
engine should then have a large margin of
strength without recourse to the stronger alloys
of steel and aluminium, which are often used in
full size engines. The valve train loadings are
similarly affected, and other things being equal,
allow the use of lighter-than-scale valve springs
in the model, which I presume is how many
model engines run happily without valve seat

Side view of the engine revealing some of the complexity behind the
working parts of the engine.

A FREELANCE RADIAL
AERO ENGINE

inserts in alloy heads, which is unheard of in full
size practice.

This is not the whole story; for instance
stresses due to cylinder pressures are not speed
dependent. The inertial stresses are however very
significant, and I believe that if the proportions
of a miniature engine are designed by eye to
resemble those of full size practice, then at the
usual running speeds a very robust design
automatically emerges. Likewise bearing
loadings will tend to be low and the selection of
bearing materials less critical. To put some
numbers into this assertion, if my engine was an
accurate 1:8 scale model of a Titan, its scale
speed would be 16,000 rpm. At the design speed
of 6,000 rpm, since inertial stresses depend on
the square of the speed, they would amount to
about one seventh of those in the full size engine.

Description of the radial engine

The engine follows orthodox radial practice by
and large. I had a few guiding principles.
Notwithstanding the previous comments on
stresses in model engines, | was extremely
nervous about the possibility of mainshaft
failure. Crankshaft failure by torsional fatigue
was, | believe, a problem of the radial (and other
types), and so I wanted a generously sized, plain
and simple mainshaft with few stress-raisers.
Although the single cylinder test engine was
splash lubricated and ran without trouble, I
thought that the radial ought to have an oil pump
because it would be developing about five times
the power on about the same bearing arcas.

A small oil tank fits between the lower two
cylinders, containing enough oil for a few
minutes running. For extended runs, a larger
separate tank can be easily plumbed in leaving
the engine tank to act as a sump. For good
measure the base of the tank was fitted with a
gauze strainer and a chunk of magnet to mop up
steel debris. The idea was not to provide high-
pressure supply to the bearings, but to merely
ensure a positive supply to the critical points; big
end, mains and cam sleeve.

I knew that excessive oil supply might cause
problems; this is often I believe a difficulty with
small engines, and was also a difficulty with
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early radials, the Bristol engines amongst them.
In the early 1920s the development of a 7-
cylinder Bristol radial, presumably the Neptune,
was held up by the need to limit the oil supply to
the big end in order to avoid over-oiling of the
cylinders. A new crankshaft and big end
assembly was designed by Ricardo, which was
capable of running with a less copious supply of
oil, allowing the engine to run at higher speed
(ref. 1). One of the fascinating aspects of the
project has been the sense of travelling parts of
the same road as the designers of the full size
engines. | have gradually come to know rather
more about the full size engines, and have found
that many of my difficulties were met with and
solved (mostly) in the 1920s.

For instance, once the big end bearing on the
aforementioned engine had been improved, it
was then found that thermal expansion effects in
the valve mechanism limited the performance of
the engine. Exactly the same thing happened in
my single cylinder development engine, leading
to a measurable power drop at sustained full
throttle running. In the Bristol engines the
problem was overcome by using the push rod
tunnels to locate the front of the rocker boxes
relative to the timing case. In the case of the
model radial engine I chose not to add that
complication at first, but it is designed so that it
would be a fairly straightforward modification.

The crankshaft is split, with mainshaft, front
web and crank pin in one lump. The mainshaft
was silver-soldered into the front crank web, but
the crank pin was secured by one of the strongest
grades of Loctite. This later proved to be an error
of judgement, as will be mentioned later. The
rear web and timing/auxiliary shaft is attached
firmly to the crank pin by a split bore and pinch
bolt following Bristol practice. Swinging on the
crank pin is the first characteristic radial
component, the master con-rod with slave con-
rods articulated from it. One of the first serious
design issues was the balancing of the crankshaft
assembly. The crankshaft balance masses are
calculated according to the standard ‘half
balance’ approach, being sized to balance the
sum of the rotating masses plus half the sum of
the reciprocating masses. This calls for some
careful weighing of the con-rod and piston
assemblies and some careful machining of the

bob-weights. It is important to get this as near
right as reasonably possible, because the residual
vibrational forces will then be only a small
fourth-order component, and in lay terms the
engine should run sweet as a nut.

A pinion on the rear shaft drives a gear on the
half-time shaft, which extends to the rear to drive
the gear type oil pump, five-lobed contact
breaker cam and distributor. The oil pump unit
also incorporates an adjustable pressure relief
valve. The half-time gear then drives a cross-over
shaft at crankshaft speed to take the drive to the
cam gear. This sits at the front of the engine
running concentric to the crankshaft, driving the
two-lobed cam rings revolving counter to the
crankshaft at one-fourth engine speed.
Traditionally, the cam ring of a radial would be
driven by gearing in the front cover from a pinion
on the main shaft, but I could not find a tidy
layout using readily available and inexpensive
gears. At that time, | did not realise that the cam
rings could also run at one-sixth engine speed in
the same direction as the crankshaft (but with
three lobes instead of two) which might have
made life casier. A departure from custom is that
the cam rings were not hardened, partly for fear
of distortion and partly to save time because |
was intending to test at least a couple of
alternative cam timings. Cylindrical tappets with
radiused ends slide radially in the cam casing.
These were hardened, and the combination seems
to have worked well enough as a temporary
arrangement, with no significant wear after about
thirty hours running, mostly at high power. The
push rods are simple lengths of 1.6 mm diameter
silver steel.

A further gear wheel was fitted on the rear
shaft to accommodate a starter drive and to allow
for the possibility of fitting a magneto at a later
date. The main shaft runs in a long plain bearing
bush which is an extension of the aluminium alloy
front crankcase half, on the outside of which runs
the cam ring and gear. Drawing 1 shows a part-
cutaway assembly of the bottom end.

The cylinders consist of cast iron liners lapped
to a good finish, which are a light push fit inside
light alloy finned sleeves. The liners extend below
the sleeves to locate the cylinders in the crankcase.
Slots at the bottom of the liners are necessary to
clear the con-rods on the slave cylinders, but not

on the master, because the geometry of the
articulated slave rods causes them to swing by
larger angles about the gudgeon pins.

The cylinder heads are made from light alloy,
provide a nearly hemispheric combustion
chamber, and are held down by long studs
extending through the barrel to the crankcase.
The use of these long holding-down studs is I
think a departure from common aero engine
practice, but very much simplifies the design
and construction. Because these steel studs are
holding down an aluminium alloy assembly
however, very significant stresses are set up
when the engine warms up. Some simple
calculations indicated that these thermal
stresses could in fact be in the region of the
yield stress for mild steels. The studs were
made with a waisted centre section to make
sure that the highest stresses would be
developed there rather than in the threaded
ends and mating components.

The pistons were machined from the solid in
light alloy, and have two cast iron compression
rings each. Another peculiarity of the radial
engine has a bearing on the detail design of the
pistons. Because the slave con-rods are
articulated from the master rod, the swing of the
master rod introduces a small deviation from the
notional top dead centre positions of the slave
pistons. In order to have as near as possible the
same compression ratio in each cylinder, the
height of the piston crowns above the gudgeon
pins had to be adjusted to suit for the slave
cylinders. A spreadsheet was developed to
simulate and display the geometry of the crank
and con-rod assembly in order to calculate the
necessary adjustments. For the geometry of this
particular engine, this subtlety is just about worth
taking into account, since it would amount to a
variation of about 10% in compression ratio
between cylinders. The articulation also causes
deviations of +/- two to three degrees from the
notional crank angles at which each top dead
centre occurs, Magnetos for radial engines often
had the contact breaker cams ground
asymmetrically to correct for this phenomenon.
That refinement was not deliberately
incorporated on the model engine, but it was
found that manufacturing tolerances on the cam
were significant. Trial assemblies were needed to

574

MODEL ENGINEER 10 NOVEMBER 2006



The engine on its test bench shown with some of the instrumentation
needed to measure its performance.

find the best position of the cam on the shaft,
which minimised the timing errors. Even so, it
proved very difficult to reduce the cylinder to
cylinder variations below about +/- 6 degrees.

Stainless steel valves seat directly in the heads
and run in bronze guides, with an included angle
of 70deg. between them. The valve springs were
sized to provide a closing force of about 15
Newton (1.5kgf or a little more than 31bf). This
figure was based on custom and practice on other
similar sized engines, and is well on the safe side
above what a back-of-the-envelope calculation
suggests would be needed to avoid valve float.
The valves are operated by steel rocker arms
carried in alloy bearing blocks mounted to the
cylinder heads. The valves and rocker gear are
not enclosed, in keeping with Bristol practice and
because it is nice to watch it all working. There
are oil galleries in the bearing blocks which are
charged from an oil can before a run, which with
a drop of oil on each valve guide seems to keep
everything well enough lubricated. At some
future date it would be nice to arrange a proper
feed from the oil pump. Drawing 2 illustrates
some of the details of the engine top ends.

Coil ignition was used, with commercial !/4in.
x 32 tpi spark plugs. The contact breaker points
were adapted from a small commercial unit, as
had been done successfully on the single. The
ignition timing was made manually variable over
a range of about 5 - 45deg. before top dead
centre. An oil pressure switch was arranged to
cut the ignition upon loss of oil pressure, with a
manual override for starting.

A number of different carburettors and inlet
manifold arrangements were tried which will be
detailed later. Photographs 1 and 2 give front
and side views of the engine.

The general design challenge was to fit
everything in without allowing the overall
dimensions of the engine to grow to an ungainly
extent, so as to preserve the right overall
proportions. This was clearly not helped by the
desire to have plenty of accessories at the rear of
the engine, and many hours were spent trying
alternative arrangements. Here again history was
being repeated; it was a relief to find that radial
engines always had tended to stick out to a

surprising extent behind the crankcase. Toward the

Drawing 2

end of the golden age of the piston aero engine,
there was a wry saying in the industry to the effect
that “one has to weigh up the excessive length of
the radial engine against the inconvenient frontal
area of the in-line designs”. In fact at that time
one could say that the two types of engine were
converging, in the sense that huge four-bank
radials were beginning to look much like the
competing multi-crank ‘H’ and ‘double-V’
designs; cylinders sticking out all over the place.

Construction

A good deal of time was spent considering the
design from a manufacturing point of view, since
the usual issues of family, work and workshop
time management applied. No castings were
used. This was partly because | have never
produced any castings, partly in order to have
that characteristic Bristol ‘all machined” look to
all the finned bits, and partly because | have
plenty of HE30 in the scrap bin. Almost all the
shafts and pins were of unhardened silver steel
(used for its close tolerance to size) running in
aluminium alloy or bronze bushes.

Outline specification

Bore and Stroke: 18mm x 20mm
Valve lift: 2mm

Valve head dia.: Tmm

Port Diameter: Smm
Carburettor: various.
Ignition Timing: 5 - 45deg. before top
dead centre
1-3-5-2-4

about 8:1.

Inlet opens 20deg.
before top dead
centre,

Inlet closes 60deg.
after bottom dead
centre.

Exhaust opens 60deg.
before bottom dead
centre.

Exhaust closes
25deg. after top
dead centre.

Firing order:
Compression Ratio:
Valve Timing:

Construction started with a set of jigs and
fixtures to facilitate rapid setting up for some of
the repetition work, such as the production of
valve ports and spark plug holes in the cylinder
heads. As the work proceeded it became clearer
that even for a five-cylinder engine, it is well
worth making up jigs and fixtures for almost all
the repetition work. All the work was to be done
on a very well-used Colchester Bantam (with the
aid of a home-made drilling and milling spindle
and a cheap bench drill press) which encouraged
a straightforward approach.

There were a few false starts. At one point an
article in an old journal, describing a special
machine with (I think) 52 cutting tools for
cutting the fins in Mercury cylinders, inspired
some similar efforts which ended in an
ignominious shower of HSS shrapnel. Out of
curiosity I kept a log of workshop time and
found that the manufacture and construction
occupied about 400 hours in total - not counting
the design work. Being a newcomer to engine
building I do not know whether this counts as a
lot or a little, but it seemed quite a good rate of
production at the time.

Test rig

A simple test bench, shown in photo 3 was
constructed to mount the engine and accessories,
with a small control panel to carry switches and
an oil pressure gauge. An ‘*hours run’ indicator
was also fitted to give an air of professionalism.
The engine was attached by a girder frame to a
mounting plate supported on bearings, so that the
torque of the engine could be measured by a
spring balance and torque arm. Engine speed was
measured initially by cautious application of the
traditional Smith’s hand-held mechanical
tachometer, and later by an electronic tachometer
sensing the contact breaker points. A substantial
weld-mesh cage was provided around the air
screw since it is all too easy to absent-mindedly
reach through an air screw when it is running,
though this item is not shown on the photographs.

References
1: Ricardo, H. R., ‘Memories and
Machines’, Constable & Co. 1968, p 213 et seq.
@710 be continued.

MODEL ENGINEER 10 NOVEMBER 2006

575



Calipers and the
components that need to

A CHEAP DIGITAL READOUT
FOR THE MYFORD SUPER 1
CROSS-SLIDE

S. Filipek

describes how a pair of cheap
digital calipers became a useful
digital readout.

fter buying a cheap pair of digital
A'cmi ers (£8.99) from my local Aldi

tore, | began to wonder if I could use the
display and slide, on a Myford Super 7 lathe, as
a digital readout on the cross slide. The lathe in
question is fairly elderly, from about 1969.

After giving it some thought, I came up with
this idea, which does seem to work. Although it
does have its limitations, for instance the travel of
the carriage assembly on the lathe bed is a bit

restricted with the vernier block in place, and as
the verniers are probably not waterproof, so the
use of any coolant may be a problem.

The first thing to sort out was a method of
moving the display along with the cross slide.
This I did by using a 160mm long by 9.5mm
(3/8in.) dia. rod. This rod needs to be a good
sliding fit in the T slot of the lathe cross slide.

1 drilled one end of the rod 6mm dia. (This was
to be a tight press fit, over the body of the vernier
slide locking screw). I then removed the screw
from the vernier and pressed its body into the
hole in the rod. On the other end of the rod I
turned a slight chamfer. With a washer on the
thread, it was screwed back into the verniers. The
washer prevents the screw from going in too
deep, and locking the vernier display in position.

The next problem was how to hold the vernier,

The components assembled
off of the lathe.

while the cross-slide movement moves the
display. This was solved quite easily by the use of
a machined block and clamping plate. The
machined block sits in the slot in the lathe bed
and is clamped in position by a T-bolt. The T-bolt
that [ made used an M8 bolt with 80mm of
thread, a washer and an 8mm wing nut to clamp
it in position.

Two M6 bolts with 50mm of thread were
used through the body of the block into the
clamping plate.

Very few of the dimensions are critical. The
height from the lathe bed to the underside of the
clamped verniers was 30mm, and needed to be right,
to ensure that the verniers were level when clamped
and with the rod located in the cross-slide T bolt slot.

The vernier slide measured 16mm wide. So
the top of the block was machined back by
15.5mm, so the clamping plate would clamp the
verniers in place. The only other critical size
was the machining of the bottom of the block so
that it was a good sliding fit into the bed of the
lathe. Of course the top machining and the
bottom machining of the block need to be
parallel to one another.

For my first attempt at making the block, I
used a piece of square bar (35 x 35 x 40mm long)
that fitted nicely into the slot in the bed of the
lathe. I then welded on two side bars (making
sure the top of the block sat 30mm above the
lathe bed). Then I welded a piece of bar on the
top (15.5mm from the edge). When made this
way, it does work, and needed no machining,
other than the drilling of the bolt holes, but it did
not look quite so tidy as the machined block, that
I opted for after all.

Using the vernier this way, they measure the
movement of the cross-slide, rather than having
to read the index dials and allowing for any
backlash in the screw thread. Also the vernier
can be toggled between imperial and metric, and
also zeroed at any point.

The whole thing can quickly be removed from
the lathe, and the vernier can still be used for
measuring as intended.
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One minus point is the auto off function of the
vernier (After about 5 minutes). This can be
overcome by making sure that the cross-slide is
moved at least once before the vernier switches
off automatically.

When mounting the assembly on the lathe, it is
best to first position the block and clamp it, then
fit the verniers and clamp them. There is no need
to over tighten, but obviously they must be secure
enough so that they don’t slip.

Care must be taken that the power feed of the
lathe (as used when screwcutting) is not used
when the block is fixed in the lathe bed, or
damage may occur if the carriage hits the
clamped block. Also when manually
turning, be aware of the limits of travel.

NOTES FOR FIGURES

1. The 30mm height is a critical dimension. This is
from the lathe bed to the und
vernier, and needs to be right, for the vernier

to be level.

2. The 15.5mm dimension is 0.5mm smaller than
the width of the vernier, to allow for clamping
action.

3. The 35mm dimension is a critical size, this fits
into the bed of the lathe.

4. The overall height of 45mm is not critical, but it
is best not to make it much higher, or the tailstock

may not pass over the top, with the block in place.
5. The 60mm width can be bigger, but check that it
will fit onto the lathe bed.

6. The 9.5mm dia. of the rod, is to be a good
sliding fit in the cross slide T-bolt slot.

7. The hole in the end of the drive pin, should be a
tight press fit over the vernier slide locking screw.
8. All other sizes can be to suit available materials.
9, Material: All mild steel. The guide/drive pin
could be harder material (stainl
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The Step 2 simple compound engine being put
through its paces.

Colin Pape

of France presents his description
of the Step 2 engine before going
on to look at the Step 3 type.
@Part IV continued from page 441
(M.E. 4284, 13 October 2006)

step into compounding. As far as possible

this engine would be an extension of the
Step | engine. In fact, from the front it is hard to
tell which engine is which. It is a simple
compound engine without a receiver. It has one
high-pressure cylinder that exhausts directly into
one low-pressure cylinder. The two cranks are
180deg. apart. The ultimate engine in the series
will use three of these engines.

The stroke of the low-pressure cylinder of the
Step 2 engine is the same as for the high-pressure
cylinder. The bore of the low-pressure cylinder
was increased to the maximum I could go to with
my available material and was calculated to
provide about equal power to the high-pressure
cylinder at an average setting with some
allowance for leaks and other losses. The
cylinder head is of course longer and 1 provided
a support for the rear end of the cylinder block in
the form of a crutch.

The valve shaft was lengthened to provide
control of the inlet and outlet flows of both the
high and the low-pressure cylinders. This sort of
valve does not provide variable cut-off so, as a
starting point, the same 50% cut-off was used for
the high-pressure cylinder as in the Step | engine
and it is fixed.

The air transfer between the high-pressure
cylinder and the low-pressure cylinder is made
inside the rotor; there is no external plumbing on
this engine, which is shown running in photo 13
whilst assembly is seen proceeding in photo 14.

There is no cut-off for the low-pressure
cylinder. In my studies about compound engines
1 have scen criticism of some engines in that
there was no cut-off to the low-pressure stage. I
have trouble understanding the criticism. I do not
sce any point in controlling the steam admission

T he objective of the Step 2 was to take a first

Step 2 engine seen here being assembled.

OVERHEAD VALVE
ENGINES

to the low-pressure stage unless there is useful
alternative work for the high-pressure exhaust
steam to do. If there is no such use then the steam
that does not enter the low-pressure stage can
only be thrown away.

As the throttle is opened there is more and
more energy left in the gas at the end of the high-
pressure piston stroke so the power from the low-
pressure side increases. The basic dimensions of
this engine are as follows:

Bore of high-pressure cylinder: 13mm

Bore of low-pressure cylinder: 20mm

Stroke of both cylinders: 22mm

Cut-off of high-pressure input: 50%

I had not sorted out a good reversing system
when | designed this engine so it rotates only in
one direction and this is clockwise when viewed

from the timing belt end. This was my first
attempt at building a compound engine and it
runs very well. It has a good speed range, more
torque than its predecessor and an entirely
different exhaust note.

Notes on building this engine
General
The Step 2 engine has the same type of front
frame, overhead valve drive, belt tensioner and
bearings as the Step 1b engine. The belt and
pulleys have the same part numbers as in Step 1.
I have included the drawings for the parts of
this engine in Figures 2-1 to 2-6 and some photos
of the main components. Photograph 15 shows
all the parts in the Step 2 engine.
A belt tensioner/guide similar to that used in
Steplb was included in this engine from the

All the parts for the Step 2 engine
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Step 2 engine rotor and its accompanying drive
shaft.

beginning. Although not required for the belt
length adjustment it has proved useful in
maintaining the belt in a good central position on
the pulleys.

Cylinder head
Each cylinder has two ports. When 1 was boring
out the recesses for the cylinders I found that it
was not easy to get a flat bottom to the recess.
More experienced people probably know that it is
much easier to get a flat bottom to the hole if you
have a central pilot hole. In subsequent engines I
always arranged for one port to be in the centre
of the cylinder and if I built this engine again I
would arrange for the exhaust port to be in the
centre of the cylinder end.

Valve rotor

This part is shown in photo 16. It controls the
input and exhaust to the two cylinders. The
path from the high-pressure cylinder to the
low-pressure cylinder is entirely within the
rotor. 1 plugged the open end of this
passageway after making sure that all the
debris was cleaned out. This rotor has two
balance slots. There is one for the input to the
high-pressure cylinder and this is the right
hand slot in photo 16. There is another bigger
one for the input to the low-pressure cylinder.
This larger slot is on the non-visible side in
photo 16 but can just be seen in photo 15. My
indexing notations have 180deg. (6 o'clock) at
the point nearest the crankshaft and 90deg. is
at 3 o'clock with the engine turning clockwise
as seen from the timing belt end.

Assembling the engine

There is no special procedure to follow but I
found it useful to do the following to ensure good
alignment of the engine.

For the frame and bottom end it could be a
good idea to leave the bearings slightly undersize
until the last minute. A 6mm hand reamer will
just reach through all the crankshaft bearings as
seen in photo 17.

Then, for the rotor and drive shaft, if the drive
shaft bearing and the hole for the rotor have been
left slightly undersize they may be reamed to
final size and aligned at the same time by passing
a 10mm hand reamer through the mounted
cylinder then on through the bearing.

Step 3 - a self-starting and
reversible engine

The previous engines had shown me that the
overhead valve system was usable. | had also
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Reaming to achieve final alignment of the
crankshaft bearings.

been able to determine a good centre-to-centre
distance for the belts but I had decided to adopt
a belt tensioner for alignment reasons. The
attempt at compounding had worked so what
remained was to define an approach for self-
starting and reversing.

I started out on Step 3 without a wviable
reversing system but fortunately inspiration
arrived in time. Because of the materials that I
had available and the parts that 1 had already
bought, any reversing system had to avoid any
change on the centre-to-centre distance of the
crankshaft to rotor

Reversing system

The reversing system consists of extra slots cut in
the valve rotor and a switch between the rotor
slots and the cylinders.

The basic dimensions for all the engines had
been decided in the beginning and, in particular,
the distance between the crankshaft and the valve
had been fixed when I bought the timing belts so
the reversing gear had to be designed so as to
have no impact on the basic dimensions.

I managed to do this by putting the reverser
system inside the cylinder head. In the previous
engines the rotor had been in the centre of the
cylinder head, in this one the rotor has been
moved up and the depth of the cylinder seats has
been slightly decreased to make room for the
reverser. The cylinders have been moved down,
closer to the crankshaft. To maintain the
crankshaft to rotor shaft distance the connecting
rods have been shortened by 5 millimetres.

@710 be continued.

The Step 3 engine. Three cylinders, self-starting
and reversible.
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At top, the distinctive Broadstairs home of Thomas Crampton.

Crampton 4-2-0 locomotive built by John Wilks at the 2002 M.E. Exhibition.

ENGINEERING’S LOCAL HEROES

Thomas Russell Crampton of Broadstairs

Roger Backhouse

describes the ‘Brunel of
Broadstairs’ whose achievements
were many and wide-ranging.

he Kent resort of Broadstairs is best
Tknown for the beach, narrow streets and

the Charles Dickens industry that brings
thousands to see his seaside house overlooking
the harbour. Far fewer will look at the museum
largely devoted to the memory of the
remarkable Broadstairs born engineer, Thomas
Russell Crampton.

Crampton was a versatile engineer in a way
almost impossible to imagine today. He built
successful locomotives, engineered railways,
designed machinery to dig a Channel Tunnel and
laid the first submarine cable to France. He found
time to marry an opera singer and have eight
children, design a church tower and build a new
bridge in Broadstairs. His wide-ranging abilities
matched those of Isambard Kingdom Brunel
even if his works are not so spectacular nor so
well-known in this country.

He was born in Broadstairs in 1816 the son of
John Crampton who owned the local baths. After
local education he was apprenticed to the
engineer John Hague of London showing early
promise by designing a steam-powered rolling
machine at the age of just 16. From 1839 to 1844
he assisted Marc Brunel, then worked with
Daniel Gooch when he created the Great
Western's celebrated Firefly locomotive.

One of the key concerns of that time was having
a low centre of gravity for stability. With the large
driving wheels then in use boilers had to be high
and small. Crampton overcame these problems with
his locomotive Liverpool of 1844 for the London
and North Western Railway. In the style later named
after Crampton it had a large, low boiler with giant
driving wheels set behind the firebox. In front were
four other wheels, never a bogie.

The Crampton was not popular in Britain.
Only 25 were built here though one forms the
subject of the first locomotive photograph taken
at the Great Exhibition of 1851. However, more
than 300 were built in France, Belgium and the
Germany. In France some lasted in service until

the 20th century when rising train weights finally

made them unfeasible. Their large direct steam
pipes, big boilers and larger driving wheels made
them record breakers. In 1889 a 4-2-0 Crampton
of the French Northern Railway reached
89.5mph (144kph) a world record which stood
for some years. Such was their success that
“prendre le Crampton” became a French
expression for going by train.

Fortunately one is preserved in the French
National Railway Muscum at Mulhouse. It is in
running order apart from a damaged tyre. The
only British survivor is an oddity — the 4ft. gauge
Fire Queen of the Padarn Railway, now in Penryn
Castle Museum.

Crampton was involved early on in railway
engineering. He helped promote the East Kent
line from Strood to Canterbury that later became
part of the London, Chatham & Dover Railway.
He expanded his engineering interests to work on
railway projects on the continent and Turkey,
receiving honours from several countries but not
the UK Government. With a partner he helped
develop the Berlin waterworks.

He was involved in telegraph development
early and was responsible for the first successful
submarine cable between Dover and Calais
inaugurated in 1851. His design for this
demanding application was used for cables for
many years after.

Crampton Tower together with covered reservoir.

Soon after he became interested in cross-
channel links of a different kind. He designed
and automatic hydraulic tunnel boring machine
for the projected Channel Tunnel, a forerunner of
modern tunneling machines. With business
interests in brick and cement works he designed
an early rotary kiln.

Despite his many commitments aboard
Thomas Crampton devoted much time to his
hometown. He subscribed much of the money
for the Broadstairs Gasworks set up in 1851
but his greatest contribution was the creation
of the Broadstairs Water Company. Previously
the supply from private wells had been poor
but Crampton designed a water tower and
covered reservoir to supply the town. Both still
stand near the station. This system lasted for
50 years until the sea entered the water bearing
strata which meant other wells had to be dug
further inland.

Other contributions to the town were his design
of the wrought iron lattice ‘Louisa Gap’ bridge to
replace a rickety wooden structure and his design
and building of a new tower for Holy Trinity
Church. Unfortunately the tower was lost in
drastic re-modelling of the church in the 1920s.

If Thomas Crampton lacks the fame of Brunel
and other contemporaries he was highly
successful as a locomotive engineer. He also
worked in areas like telegraphy and water supply
which the great Isambard never attempted.

Thomas Crampton died at his London home in
1888 after a period of failing health. He was
highly regarded by his many friends, including
Charles Dickens, but he never had the
recognition here he reccived abroad, even if a
local pub now carries his name.

Details

The volunteer-run Crampton Tower Museum
commemorates his work as well as carrying other
information on Broadstairs history. It is open
from Easter to October from 2-5pm daily. There
is a small admission charge. Details on 01843-
864446 or website www.cramptontower.co.uk
Ramsgate and District Model Engineering Club
meets next door on Friday evenings.

For those wishing to know more of Crampton’s
locomotives I suggest: The Crampton Locomotive
by M. Sharman published by Oakwood 0
Press, 1983. ISBN-0-950-906700.
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Some good news from Cardiff
MES is that it has been granted
planning permission to extend its
track to provide an additional ride
through woodland adjacent to the
current site. The proposed
development, for the most part, will
be a 2 metre wide ribbon of track
bounded by a fence and suitable
hedging plants maintained in a
relatively wild state. It will be dual
gauge (5in and 7'/4in.) consisting of
a spiral and loop adding some extra
1500ft. to the existing ground level
track and providing some
underground storage sidings. The
extension will be a sympathetic
addition to the current facility
enjoyed by the many visitors to the
railway from Cardiff, other parts of
the country and overseas who will
be able to enjoy a miniature train
ride through a small part of the
woodland of Heath Park. The extra
ride in the woods will provide
visitors, especially children; with a
journey where they can get see the
woodland with the educational
advantages of seeing wildlife in a
natural habitat in complete safety.
Crawley Model Engineers has
suffered the attentions of the local
vandals on two occasions recently
with the hut walls being decorated
with graffiti. This was painted
over by some of the members.
Fifteen members of the local
Crawley Model Railway Society
visited the club in August and
were kept busy driving the trains.
The society reports that on some
occasions work in the ticket office
can be “a bit of a laugh”. On one
occasion a large family asked for a
quantity discount and two young
ladies asked if the club did cheap
tickets for students. Other similar

tales will be welcome.

Fylde SME was host to the
National 21/2in. gauge Association
Northern Rally in August and in
spite of the generally bad weather
nationally, had a reasonably dry day.
Seventeen visitors attended with six
locomotives in steam. Some
excitement occurred when a visitor
(no names, no pack drill) dropped
something red hot into his toolbox.
The resulting fire was dealt with by
Ron Strachan who, it is reported,
received plenty of instruction from
the amused onlookers. The club
suffered a break in at the hut during
the night of Sunday 27 August and
two battery-powered Class 08 0-6-0
shunting locomotives were stolen.
One is painted green with the
number LMS 3810 and the other is
a standard black Charlatan. The
Charlatan is minus its key and the
other locomotive is without its plug
in control box. We would urge
readers to be on the lookout for
these two locomotives.

Members of the Lindsey Model
Society enjoyed a good July
running session with good weather
and fully working signal boxes. The
session was followed by a barbecue
which went on well into the evening
in the good weather.

We have received the sad news
that Littlebrook MES has been
asked to vacate its site at the

Tree felling at Wigan DMES provides entertainment for the members.

Littlebrook Power Station after 22

years in residence. They are now
looking for a new track site in the
Dartford area. The Club will
continue to meet at the Glentworth
Ex-Serviceman’s Club (Dartford)
on the Ist and 3rd Tuesdays of
each month at 8pm. We wish the
society good luck in its search for
new premises. I am sure that they
will be pleased to hear from
anyone in the area who knows of
any potential sites.

Following the closure of the
workshops at Marjons, Plymouth
Miniature Steam members are
attempting to find a new venue for
their workshop evenings, but
without success at present. The
society will no doubt be pleased to
hear from any readers with
knowledge of suitable facilities
within reach of Plymouth. On a
happier note, the society reports
that the exhibition in July was “one
of the best we have held".

It seems to be an issue for fiery
tales this time. A member of
Stamford MES had organised the
barbecue for the visit by members
of Peterborough SME. At the end
of the event he let everything cool
down before placing the barbecue
in his van. At this point one of the
legs came off resulting in the (still
hot) contents being deposited onto
the van floor. The smouldering
floor was extinguished with some
thawed out ice cube bags which
happened to be available. All these
things do provide endless
amusement at club meetings for
years to come.

Rochdale SMEE has a thriving
junior section and this was
demonstrated when in early April
Matthew Hainsworth (aged 15)
suggested that a Diesel Traction
Weekend be run in August. Maybe
Matthew was unaware that those
who propose such things usually
get to do most of the work.
However in the week prior to the
event he was down at the track
ensuring that everything was

ready for the visitors.
Unfortunately the weekend was
washed out by the rain which
started on Friday night and
continued until the sun shone
again on Sunday evening.
Nevertheless several hardy souls
brought locos from Bolton,
Leyland and Wigan as well as
visitors from Sale and Southport
plus a long-distance traveller from
Eastbourne. Rochdale provided
cooked breakfasts and non stop
tea and coffee on both days, but
the advertised Barbecue was a last
minute cancellation due to the
weather. 1 think Mathew is to be
congratulated on his efforts and
his attitude is to be encouraged.

I think it is time for some more
workshop definitions from the
Sutton MEC:

Oxy-acetylene torch — Used
almost entirely for lighting various
flammable  objects in  your
workshop. Also handy for igniting
the grease inside the wheel hub you
want the bearing out of.

EZ Out bolt and stud extractor —
A tool ten times harder than any
known drill that snaps off in bolt
holes you could not use anyway.

I2in. by 16in. Screwdriver — A
large pry bar that inexplicably has
an accurately machined screw
driver tip on the end opposite the
handle.

More again soon!

Work at the Creech track site of
Taunton Model Engincers has
concentrated on tidying up loose
ends and dealing with any snags
that have arisen during operation.
Some re-aligning and adjustment of
rail joints has been needed after the
hot weather in July. A different
welding technique is to be tried on
the track to minimise the initial
distortion. The portable track was
taken to Forde House, Newton
Abbott to take part in the Brunel
200th Anniversary celebrations
organised by Teignbridge District
Council. Among the many visitors
having a ride on the frain was a
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large black Labrador. The track was
situated next to a model of Brunel’s
atmospheric railway which led to
much discussion on the merits of
the system.

Work on the new track at
Tyneside SMEE is starting in
carnest with a mini-digger booked
to excavate the track bed. The
digger will do one quarter of the
track at each visit with members
laying cables and drains before
infilling with gravel ready for the
next digger visit.

Wigan DMES has been
subjected to the attentions of a
group of forestry contractors who
have dealt with some dangerous
trees at the track site. One horse
chestnut tree was deemed so
dangerous that the contractors
refused to climb it. The tree was
felled in one piece after the fence
was lowered. All of this provided
lots of entertainment for the
members. One length of a tall

In Memoriam
It is with the deepest regret that we record the passing of the following
members of model engineering societies. The sympathy of staff at Mode/
Engineer is extended to the family and friends they leave behind.

Jim Bowler

John Chesworth
Harold Hope
Phil Johnson
Manfred Knupfer
Roy Young

beech tree bounced close to the
track but did not cause any
damage. Returning to more
traditional club activities, the
society hosted a visit by members
of the Butterley Park Miniature
Railway Society at the end of July.
The visitors brought three
locomotives and enjoyed a good
running session in the hot weather.

World News

Canada

Items shown and discussed at the
recent meeting of the Toronto SME
included Bill Huxhold’s Sulzer
poppet valve twin-cylinder engine
and Joe Fosters clamping device

Taunton Model Engineers
Wigan DSME

Bineside SMEE

Timeside SMEE

Germany

Taunton Model Engineers

made to free up the valves in the
Ford Flat Head Engine in his
recently acquired (full size) World
War Two Bren Gun Carrier. An item
for the I/C enthusiasts was provided
by Dave Bowes who described how
his EVIC (electronic valve internal
combustion) engine self destructed
while running at approximately
13,000rpm while at the Hamilton
Museum during the OMLET meet.
He believes that the E ring came off
the intake valve stem, which then
caused the valve to drop into the
cylinder. The cylinder head was
severely damaged as a result. David
was able to salvage the head with
some TLC and adding a valve insert

for the intake valve with a slightly
increased bore to improve
performance. Dave has a website at
http://rbowesl.11net.com/dbowes
/index.htm which gives details of
his engines.

South Africa

The club activities at Centurion
MES have started to pick up with an
increasing number of locomotives
being steamed up at the club
Sundays. Work on the tunnel and
other projects has progressed nicely
and the tunnel should be finished
soon. The society is considering
building an extra store/workshop at
the dead end of the two storage
tunnels. This will provide additional
space in the clubhouse, as well as
the possibility of enlarging the
library/committee room.

The society has bought a new
printer/scanner/copier so  that
members will be able to get copies
of articles at the library.
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diary entries. Clubs and Societies
number for the assistance of would-be visitors.
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November
Brighton & Hove SMLE. Stuart Potter: Unmanned Satellites.
Contact Mick Funnell: 01323-892042,

Weekend. Contact Gavin McCabe: 567-4487.

1 Glasgow & S.W. Rly Ass'n. lan Lothian: North American Adventure.
Contact Bruce Steven: 0141-810-3871,
11/12  Hutt Valley MES. Tauranga Open
1 SMAEE. Training Seminar. Contact David Boote: 01202-745862.
12 York City & DSME. Running Day. Contact Pat Martindale: 01262-676291.
13 Bedford MES. A 5in. gauge gas turbine locomotive.
Contact Ted Jolliffe: 01234-327791.
13 Erewash Valley MES. AGM. Contact Jim Matthews: 01332-705259.
13 Melton Mowbray DMES. Mary Matts: Foxton Incline Plane.
Contact Phil Tansley: 0116-2673646.
14 Dockland & E. London MES. Meeting. Contact P. M. Jonas: 01708-228510.
15 Bournemouth DSME. Ladies Night. Contact Dave Fynn: 01202-474599.
15 Bristol SMEE. Patrick Hassell: Bristol Aero Engines.
Contact Trevor Chambers: 0145-441-5085,
15 Chingford DMEC. Gordon Rowley: A clock evening.
Contact Ron Manning: 020-8360-6144.
15 Leeds SMEE. Meeting. Contact Colin Abrey: 01132-649630.
15 MELSA. Meeting. Contact Graham Chadbone: 07-4121-4341.
16 Cardiff MES. Cyril Chandler: Cyril’s Film Night.
Contact Don Norman: 01656-784530.
16 Frimley & Ascot LC. AGM. Contact Bob Dowman: 01252-835042.
16 Isle of Wight MES. AGM & Annual Auction.
Contact Malcolm Hollyman: 01983-564568.
17 Canvey R&MEC. J. Whybrow: Paddle Steamer Preservation.
Contact Brian Baker: 01702-512752.
17 Rochdale SMEE. Auction Night. Contact Mike Foster: 01706-360849.
17 Romford MEC. Photo Talk. Contact Colin Hunt: 01708-709302.
18 Canvey R&MEC. Members’ Running Day. Contact Brian Baker: 01702-512752.
18 SM&EE. Rummage Sale. Contact David Boote: 01202-745862.
18 York City & DSME. Frank Dean: Steam Scene film/video presentation.
Contact Pat Martindale: 01262-676291.
19 Frimley & Ascot LC. Club Running. Contact Bob Dowman: 01252-835042,
20 Model Steam Road Vehicle Soc. Modellers’ Question Time.
Contact Geoff Miles: 01869-247602.
20 Peterborough SME. Roy Mosley: Cinema Organs.
Contact Ted Smith: 01775-840719.
20 Steam LS of Victoria. Working Bee & Barbecue Lunch.
Contact Graham Plaskett: (03) 9750-5022.
21 Basingstoke DMES. Bring & Buy Evening.
Contact Guy Harding: 01256-844861.
21 Chesterfield MES. Ken Horan: Visit to China.
Contact Mike Rhodes: 01623-648676.
21 Nottingham SMEE. Rolls-Royce staff: Gas Turbine Development.
Contact Graham Davenport: 0115-8496703.
2 Taunton ME. Auction Night. Contact Don Martin: 01460-63162.
2 Chingford DMEC. Dave Whiting: A Christmas Auction.

Contact Ron Manning: 020-8360-6144,

2 Hull DSME. Chairman’s Evening. Contact Tony Finn: 01482-898434.
2 Staines SME. Work in Progress. Contact Stan Bishop: 01784-241891.
23 Cardiff MES. Bits & Pieces. Contact Don Norman: 01656-784530.
23 Leyland SME. Quiz Night. Contact A. P. Bibby: 01254-812049.
23 Reading SME. Winter Talk. Contact Brian Joslyn: 01491-873393,
23 Worthing DSME. Andrew Ballantyne: An amazing precision.
Gontact Bob Phillips: 01903-243018.
24 Malden DSME. Rummage Sale. Contact John Mottram: 01483-473786.
25 Chesterfield MES. Public Running Day.
Contact Mike Rhodes: 01623-648676.
25 Oxford (City of) SME. AGM. Contact Chris Kelland: 01235-770836.
25/26  South Lakeland MES. Ulverston Dickensian Festival (Portable Track).
Contact Adrian Dixon: 01229-869915.
26 MELSA. Sunday in the Park. Contact Graham Chadbone: 07-4121-4341.
26 Westland & Yeovil DMES. Track Running Day.
Contact Gerald Martyn: 01935-434126.
27 Bedford MES. Tool and wear care. Contact Ted Jolliffe: 01234-327791.
7 Canterbury DMES (UK). Bits & Pieces.
Contact Mrs P. Barker: 01227-273357.
28 Chelmsford SME. Club Auction. Contact D. Blake: 01376-324205.
29 Chingford DMEC. Noel Shelley: The small scale Foundry.
Contact Ron Manning: 020-8360-6144.
30 Cardiff MES. Club Chat. Contact Don Norman: 01656-784530.
December
1 Canvey REMEC. AGM. Contact Brian Baker: 01702-512752.
1 Maidstone MES (UK). Members' Ofd Slides Show.
Contact Martin Parham: 01622-630298,
North London SME. A Pre-Christmas Social Evening.
Contact David Harris: 01707-326518.
1 Portsmouth MES. Any Questions. Contact John Warren: 023-9259-5354.
1 Rochdale SMEE. Work in Progress. Contact Mike Foster: 01706-360849.
1 Romford MEC. Competition Night & Millennium & Rusty Titford Cup.
Contact Colin Hunt: 01708-709302.
2 Bradford MES. BMES Annual Competition & Display.
Contact John Mills: 01943-467844.
2 Canvey R&MEC. Members” Running Day. Contact Brian Baker: 01702-512752.
2 Ickenham DSME. Public Running. Contact David Sexton: 01895-630125.
2 New Jersey Live Steamers, Inc. Work Day.
Contact Karl Pickles: 718-494-7263.
2 SMEEE. Competition Day. Contact David Boote: 01202-745862.
2 Sunderland (City of) MES. Meeting.
Contact Albert Stephenson: 01429-299649,
2 York City & DSME. Paul Butler: Four Decades on NYMR.
Contact Pat Martindale: 01262-676291.
< Basingstoke DMES. Public Running. Contact Guy Harding: 01256-844861.
3 Bristol SMEE. Santa Special. Contact Trevor Chambers: 0145-441-5085.
3 Cardiff MES. Santa Special Day. Contact Don Norman: 01656-784530.
3 Ellenroad Engine House. Christmas Fair. Enquiries: 01706-881952.
4 Peterborough SME. Bits & Pieces. Contact Ted Smith: 01775-640719.
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THE MODEL ENGINEER

Please return completed form to:
Model Engineer Competition,

9 Tranmore Lane, Eggborough,

E. Yorkshire DN14 OPR

EXHIBITION o= oo

ENTRY FORM - COMPETITION & LOAN MODELS CLASS | ENTRY NO.
PERSONAL DETAILS (Please print)
Surname Forename(s) Age:
Address
Post Code:
Home Tel No Daytime Tel No

Model Club or Association

Have you entered before? (Y/N)

Do you purchase or subscribe to an Encanta Media Ltd magazine? (Y/N)

How many years have you been a modeller?

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 L]

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

Entry Class (competition entries only)

Model Title (to be used for catalogue and display card)

Model Description

Model Scale Length __Width Height __ Weight

Type of construction

Parts not made by you and commercial items

Have you supplied a photograph? (Y/N)

Are you supplying Judges Notes? (Y/N)

Value of Model (Encanta Media Ltd will not insure the model unless a value is entered) £

Name and address of your local newspaper

N.B. Please make a copy of this form and any photographs enclosed for your own reference.

Please note that Encanta Media Ltd 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 contained in the Competitors’ Information booklet which is sent to every entrant as part of the information
package. If you have an item and are unsure as to the Class into which it should be entered, leave that section blank and we will take care of it. The Judges have the rightto
move any competition exhibit into another class if they feel that by doing so its chances of gaining higher marks or a more appropriate award are improved.

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 complated.

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 f the item is offered as a Loan exhibit please indicate

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 but who 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
achieveable 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!

Engineering Section

A1 Hot air engines.

A2 General engineering models (including stationary
and marine engines).

A3 Internal combustion engines.

A4 Mechanical propelled road vehicles (including
tractors).

A5 Tools and workshop appliances.

A6 Horological, scientific and optical apparatus.

A7 General engineering exhibits — not covered by
the above

Rallway Section
1 Working steam locomotives 1” scale and over.

Bz Working steam locomotives under 17 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 B1, B2, B3, including working
models of non-steam, electrically 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 Kitbuilt rolling stock, gauge 1
(10mm scale) and under.

B9 Passenger or goods rolling stock, above 17 scale,

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

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

B12 Tramway vehicles.

Marine Madels

C1  Working scale models of powered vessels (from any
period). Scale 1:1to 1:48

€2 Working scale models of powered vessels (from any
period). Scale 1:49 to 1:384

C3 Non-working scale models (from any period). Scale
1:1to 1:48

C4 Non-working scale models (from any period). Scale
1:49 1o 1:384

C5 Sailing ships and oared vessels of any period —
working.

C6 Sailing ships and oared vassels of any period — non-

working.

Non-scale powered functional models including

hydroplanes.

C8 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 For any model boat built from a commercial kit
Before acceptance in this class the kit must have
been readily available for at least 3 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.

Q

Scale Aircraft Section
D1 Scale radio control flying models
D2 Scale fiying 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 ete.) Wagons, carts and
farm implements. Caravans.

Junior Section

J1  For any 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 medal.

Madel Vehicle Section

K1 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-warking motor bikes, including push bikes, all
scales down to 1/42.

K4 Non-working emergency vehicles, fire, police and
ambulance, all scales down to 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
ENCANTA MEDIA LTD.

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
ENCANTA MEDIA LTD, 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 ENCANTA MEDIA LTD

5. No model 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 which were purchased or were
not the outcome of their own work,

{c) That the model has not been structurally altered
since winning the qualifying award.

7. ENCANTA MEDIA LTD may at their sole discretion
vary the conditions of entry without notice.

CUMPETITION RULES
Each entry shall be made separately on the official
form and every question must be answerad.

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 anly 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 ENCANTA MEDIA LTD

5. Ajunior shall mean a person under 18 years of age
on December 31stin the year of entry.

6. Past Gold and Silver medal award winners at any of
the exhibitions promoted by ENCANTA MEDIA LTD
are eligible to re-enter their model for the ‘Duke of
Edinburgh Challenge Trophy’.

Past winners at any of the exhibitions promoted by
ENCANTA MEDIA LTD will not be eligible for re-entry
into the competition unless it has been substantially
altered in any way.

7. ENCANTA MEDIA LTD reserve the right to:

(a) Transfer an entry to @ more appropriate class.
{b) Describe and photograph any models entered for
competition or display and to make use of any such
photographs and descriptions in any way they may
think fit.

{c) Refuse any entry or model on arrival at the
exhibition and shall not be required to furnish a
reason for doing so.

8.  Entryinto 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 ENCANTA MEDIA LTD WILL NOT
ACCEPT LIABILITY FOR ANY LOSS.

CLOSING DATE 12TH DECEMBER 2006
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BRITISH MANUFACTURERS OF QUALITY
SMALL MACHINE TOOL ACCESSORIES FOR
LATHES, MILLING MACHINE ETC.

DESIGNED SPECIFICALLY WITH MODE
ENGINEERS IN MIND.

Is It Real?
ris It Phoenix?

i g P -

WITH OVER 30 YEARS SELLING TO MODEL ENGINEERS.
PHONE NOW FOR YOUR FREE TECHNICAL CATALOGUE

THE FORGE, KNOSSINGTON, NR. OAKHAM, LEICS
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: LE15 8LN, ENGLAND, TEL/FAX: 01664 454566
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[ﬂﬁ'l EXHIBITIO

“hoenix Locomotives Lid
ad Southport Mersovyside PRB 6XJ

Kelth@ phoenixlocos.com
www.phoenixilocos.com

01704 5460867
07673 207014




INTRODUCING OUR LATEST KITS N

FOR THE MODEL ENGINEER -
TO MACHINE , *
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CATALOGUE £5
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Bird Industrial Park Long Marston
Stratford upon Avon Warks CV37 8RP

T 01789 721444

www.modelsteamenginesuk.com

J

FREE download
Graphic Calculator V9.2

with Electronics, Mechanics and Maths Toolbox.
r.m:.nlv Lok sitanas W9 2

includes "Technology, Hobbies and Education Store’ software.

. . Link your business to thousands of new
prinCIPIeS V9_2 | jonal and hobbi visitors every

s thing f P day via our software integraled browsers/
omething for all the family!

Instalis io more than ane computer H 0 m e St u d y P ac k

Principles V9.2] our tap selling p ge for maths, puting, ICT, physics, CDT,
electronica, electrical, mechanics, engineering, PiCs, model railways, amateur
radio, motor vehicle maintenance. GCSE, A-Level, HNC HND and Degree.
Download and fully instalied for less than 20p a day, you only pay for as long as you need it!

opisof kmiled, Glebe House, School Lane,

www-e ptsoft- com East Keal, Spilsby, Lincolnshire, PE23 4AU

Tel: 01790 754037 emal info@eptsoft.com

’

o

James Beggs bottle engine

AN UNUSUAL DESIGN FROM THE USA. THIS
MODEL IS RELATIVELY STRAIGHT FORWARD
TO MACHINE. BORE 32mm, FLYWHEEL 150mm
HEIGHT 300mm. BRONZE AND IRON CASTINGS,
LASERWIRE CUT PARTS, HARDWOOD AND
DRAWING PACK SHOWING 2 VERSIONS,

£ 1 8800 INC. VAT UK DELIVERY £10.00)

Open frame Alternator

FOR THE EXPERIENCED MODEL ENGINEER - AN
INTERESTING CHALLENGE! THIS 6v A.C. KIT
COMPRISES: ALLOY AND BRONZE CASTINGS, STEEL
STOCK, BEARINGS, MAGNETS, COPPER WIRE,
SCREWS, TERMINALS AND CONSTRUCTION PACK.

£ 78.50 INC. VAT (UK DELIVERY £10.00)
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- QUICK-STEP
MILL

For the ultimate boost to precision,
productivity and capability. Fitted
and working in seconds, the
Quick-Step Mill will dramatically
extend the scope of your lathe.

{:} Drill, Bore & Tap: Cross Hole, PCD

73 Mill: Keyway, Gear, Spline,
Castellation, Slot, Helical
Thread/Flute, Hex & Square...

{73 Saw: Radial Slitting,
Screw Slotting

{} Grind: Bore,
Cylindrical, H [
Surface, Taper,
Form " emmgway
Hemingway Kits
126 Dunval Road Bridgnorth Shropshire WV16 4.7
United Kingdom TelFax: +44 (0) 1746 767739
Emaliinfo@hemingwaykits.com

Please send for
a colour
brochure and
price list

www.hemingwaykits.com
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» Al advertisements will be Inserted In the first
Tel: 01689 899 215 ntais e Thos B st e
cancellations. Al advertisement must be pre-paid.

Fax: 01689 899 266 The Business Advertisements (Disclosure) Order

1977 - Requires all advertisements by people
who sl goods In the course of business to
k make that fact Clear. Consequently all rade ads in

Email: jenni.collins@encanta.co.u Wodel Engieer camy tis T symbol

MOBELS & MATERIALS

Unbeatable Value Engineering Products by Mail Order
Shop on-line or call us on 0116 269 5693 for our New Catalogue No.5

BOOST PHASE CONVERTERS

* PRICE GUARANTEE

* PERFORMANCE GUARANTEE
* 3 Year WARRANTY

* WorLowioe DeLIVERY

* Durstanoing Desicn

* COMPREHENSIVE SUPPORT

HiGH QUALITY UK PHASE CONVERTERS SINCE 1957

TOOLS PURCHASED

Hand Tools and Machinery, whole orll
part collections — old and modern. |
Will call. '
Tel: Alan Bryson.,
Tel: 01823 288135 (Taunton).

W7

Boost Energy Syslems
Park Farm, West End Lane,
Warfield, Berkshire RG42 S5RH
Tel: 01344 303 311
Fax: 01344 303 312
Mob. 07952 717960
www.boost-energy.com
info@boost-energy.com

r 2% ;
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BA FASTENERS IN BRASS

‘TEEL & STMNLE?
SPUT PINS, TAPER PINS

“ITEMS™ MAIL ORDER LTD,
46, ST. MARTINS ROAD, NORTH LEVERTON,
RETFORD NOTTINGHAMSHIRE DN22 OAU

Telephone 01427 884319 Fax 01427 884319 |
" 5

MARSHALL 7 NHP TRACTION ENGINE

I scale MARSHALL 7 MNP tingle cyfiader
general purpese Traction Engine of 1980

RUNELL MODELS

SEND NOW for omr fully (Bustrated
Ad catalogue with J4 models. some in full codoar
$tatsenary, Marine, Traction Engines and Locos
UK {1.50 ® Lurope £1.50 & Best of world (9.50
Soering chegoetredit tard onfy. Nl acl plp
CQrdes 50 lose 3r wwrwe. bruneil.com
Brameil Magels, Unit 11, Neyiham Busness Park,
Middieton Road, Heysham, Landi. LAJ IPP

! 7 LI

For a friendly
informed chat call
Kevin

I.‘

¢ S0 A

ALL MODEL ENGINES WANTED
ANY SIZE OR CONDITION

All steam,electric or petrol model engineered items required
Also stationary engines inc. Stuart Turner,Bassett Lowek,Bing,Marklin etc
All traction engines any size from 3/4" to 6"
All locos wanted from Gauge 1,2 1/2, 3 1/2, 5, 7 1/4 and larger
Also any rolling stock

Any part builts considered
Any size, age or condition considered

Will collect personally from anywhere 7 days a week

015607 606772 or 07717753200
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G and M Tools,
The Mill, Mill Lane, Ashington, West
Sussex. RH20 3BX
Tel: 01903 892510 or
e-mail enquiries@gandmtools.co.uk

n the model engineering held call

B.C.A. Mklll Universal Jig
Boring B Milling Machine

A precision & robust machine for producing many types of
componenis. Milling, boring, drilling, indexing operations for
example.

Swivel R&F head - 10 Spindle Speeds - 8" Rolary Table on
compound slides « X.Y.Z. Movements - Many other features
Widely used in all types of manufacturing and model
engineering

|| Machining Services: full machining service

Used Models - choice available
Ring for information & inspection by appointment

Te Eng Co Ltd
Telephone (01425) 62256

Machine Tool Div, Britannia House
Stem Lane Ind Estate, New Milton,
Hants UK. BH25 5NN

{ .

; Model Englneermg
Odds and Sods

Opening now at
| Unit O Wallowes Industry
Estate, Brierley Hill DY5 1QA
For materials, fasteners,
taps & dies.
For catalogue please send
SAE (A4) to above address
Tel/fax: 01384 70455

Fax (01425) 622789

PENNYFARTHING
TOOLS Ltd. 1
Quality Secondhand
Machine Tools
at Sensible Prices
We purchase complete Workshops,
Machines, Models and Hand Tools

Agreed sertlement on inspecrion

0.

Distance no ."!‘g'\‘\'[

Tel: Salisbury l‘] ?_‘I ;Jl"l.T‘iU

Non-Ferrous material supplied in all forms,
taored to your need by size & quantity
Aluminium, Brass, Copper & Stainless steel, EMCO COMPACT 5 I_ATHE

Iver sacel, Gauge plate, BM.S. stecls ; <
o g - with many accessories,

cost new over £1300
sell for £800. Proxxon
micro miller FF 230
cost £640 sell for £400.
Both little used.

Tel: 07887986202 (liford)

Catalogue free.
P.L.Hill (Sales) Ltd
Unat 3 Crownworks, Bradiord, BD4 8T)
Tel/Fax: 01274 733300

Email: plhillsalesé@aol com www.plhillsales.com

ALL LOCOS AND STEAM ENGINES REQUIRED 31/.”
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 606772 for a friendly and informal chat

ENGINEERS
TOOL ROOM

The tool supplier for Professional &
A&delf

ngineers
CUTTING TOOLS: HSS — COBALT -
COATED

Drills: Metric, Fractional, Jobbers, Long .
Serigs, Boxed Sets | #

Reaming: Metric, Fractional Hand and g e
Machine ' S

Threading: Taps, Straight Flute, Spiral Flute, ]
Boxed Sets, Metric, Impenial, Unified, BA

Dies: Split Dies, Solid Dies, Die Nuts, Metric,
Iimperial, Unified, BA

Milling: End Mills, Slot Drills Plain and Screw
Shank, Horizontal Cutters, Siitting Saws,
Collets

Turning: HSS Tool Bits, Tungsten Carbide
Tipped Tuming Tools, Insert Tools, Collets.

Measuring: Micrometers, Vemiers, Dividers,
Callipers, Setting up Tools

Workshop Machinery: Lathes, Milling
Machines, Pillar Drills, Band Saws

i
bl

iy

available, turning, milling, grinding, wire and
spark eroding, tool and mould making

“New" Tool Catalogue available FREE -
Send for one today

CHECK OUT OUR SPECIFICATIONS & PRICES
BEFORE ORDERING YOUR MACHINES - Contact
ws for a Quotation

Part Exchange on some maching lools
Tel: 01443 442651 Fax: 01443

435726 Mobile 07770 988840
Web Site: www.engineerstoolroom.co.uk
Email: regpugh@aol.com
UNIT 28, ENTERPRISE CENTRE, LLWYNYPIA
ROAD, TONYPANDY, RHONM CF40 2ET

R.A.ATKINS

MODEL ENGINEERING

MA CHINES & TOOLS
ord ML7 lathes choice £475
Mx"flor Super? bench lathes choice £650
ord super7 R. green stand £1650
Myford super 7b lathes green pxf £2250
Myford 2545 5" x 22" metric lathe £2850
Centec 1a univ mill quill feed head £375
Centec 2c univ mill quill feed head £925
Myford Vm-C vert mill R8 quill £925
Fobco ¥z bench drill £150
Myford — Rodney Mill attach £295
Myford vert swivel slides choice £125
Constant buyers M.E.Workshops or single mathuﬂ
Prompt inspection sett ESTDover 35
Hunts Hill House. Hunts Hill, y, Guil rd
Surrey, GV3 2AH. Tel: 01483 811 146 wFax: 01483 811 243

M.E 1899 — 2005 EIM
1979 — 97 meccano
magazine 1924 — 64

plus horological magazines
S.A.E. G. Hodder

Flat 5, 81 Kingston Road, Fratton,

Portsmouth, Hants. P07 7DX

- 5P .1



ALL 32" GAUGE ALL 5” GAUGE ALL 7" GAUGE
LOCO’s WANTED LOCO’s WANTED LOCO’s WANTED

Tich, Juliet, Rob Roy, Hunslett, jinty, Simplex, Hunslett, Hercules, Jessie,
Firefly, Jubilee, Maisie, Speedy, BR Class 2, Horwich Romulus, Bridget, Dart,

| Doris, GWR Hall, Crab, BR 8400 tank, Maid of Holmeside, Paddington, GWR
Britannia, Hielan Lassie, Kent, Black Five, Jubilee, Royal Mogul 43xx, GWR King, Black

Engineer, Bl Springbok, Five, A3, Bl, Brittannia, etc
Torquay Manor, Castle, A3/A4

ALL TRACTION ENGINES WANTED

Minnie, Burrell, Royal Chester, Showmans, etc
ALL PARTBUILT MODELS WANTED

We also purchase WORKSHOP EQUIPMENT
Regular collections made throughout:
SCOTLAND, ENGLAND AND WALES

For a professional friendly service, please tel:

GRAHAM JONES M.Sc. 0121 358 4320

visit our website: www.antiquesteam.com

wﬁﬂ "
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GB BOILER SERVICES

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

71/4" gauge and PE.D. category 2 Specialist
NO VAT
Enquiries, Prices and Delivery to:
Tel: Coventry 02476 733461
Mobile O7817 269164

N
KITS FOR TWO TOOL AND BUITER GHIHDEHS %
Gy ms SOPHISTICATED THE SIMPLE

Renowned Quality & Service Together at the Right Price
? ALL MAJOR CREDIT AND DEBIT CARDS ACCEPTED
Fa : )
1 Call John Clarke on 01507-451565

. : THE KENNET
! L 4 FOR INFORMATION ON THESE AND
QUORN JF° Lon swronsaTION 04 Mallard Metal Packs Ltd

53 Jasmin Croft, Kings Heath, Birmingham, B14 5AX,
MODEL ENGINEERING SERVICES Loy b
PIPWODRTH FARM, PIPWORTH LANE, ECKINGTON, SHEFFIELD 521 4EY
PHONE 01246 433218

Tel/Fax: 0121 624 0302, E-mail; sales@mallardmetals.co.uk

Suppiier of all Ferrous 8 Non-Ferrous Melals.
NO MINIMUM QUANTITY CATALOGUE AVAILABLE
Worldwide mail order. www.mallardmetals.co.uk

M.E.S. Website: www. lawm. freeserve.co.uk

|7 e CASTINGS & - CASTINGS & 3 COMPLETE HOME WORKSHOPS
42 DRAWINGS ALso curov DRAWINGS FOR 10 \

-
“3 " FOR 6 STEAM m“:::‘a?“ DIFFERENT MILL Y AND MODELS PURCHASED.
. BOILERFEED _ Slygyool | ENGINES BOTH SUDE DISTANCE NO OBJECT

PUMPS & CORLISS VALVE

o SOUTHWORTH ENGINES wwncsoutorthengines.com Tel: Mike Bidwell on
P o e ESTERRELD 540 4EW TEL: 01246 279153 01245 222743




MOBELS & MATIALS

TONY GREEN
Steam Models

Unit Steam Engines and MSS. Spares for most models
including Hornby Rocket. Secondhand, Restored and

Collectors Models sometimes available. MSS Loco and

Spares. Steam and R.C. Boat Kits — Midwest, Artesania

Latina and Mantua Range.

SEE US AT MAJOR EXHIBITIONS AND RALLIES.

Visit our web site: www.tgsm.co.uk

or send four first class stamps for full catalogue to:
19 Station Road, Thorpe on the Hill, Lincoln LN6 9BS

Tel: 01522 681989 Fax: 01522 683497
Email: tgsmli@ btinternet.com
MAJOR CREDIT CARDS ACCEPTED

TN

ot s I i
Dreweatt Neate

AUCTIONEERS AND VALUERS ESTABLISHED 1759

SPECIALIST STEAM AUCTION

ENTRIES NOW INVITED
LIVE STEAM MODELS, MODEL STATIONARY ENGINES, LOCOMOTIVES,
TRACTION ENGINES, LATHES & EQUIPMENT, BOATS and STEAM TOYS.

3 % in. Gauge GNR Atlantic Class Locomotive sold for a world record price of
£6,700. 00 excluding premium.
Consultant: Michael Matthews MRICS.IRRV
Tel: 01404 47593. Emml: mmatthews@dnfa.com
Auctions to be held at Dreweatt Neate-Bristol. St John's Place, Apsley Road,
Clifton, Bristol. BS8 25T.

_/_/.,-l.r.; i D/

ALL YOU NEED
FOR YOUR
WORKSHOP

WWW.warco.co. uk

Ia o N N Ey
|

T Lo KA e I
INTERNAL COMBUSTION ENGINES
DRAWINGS, CASTINGS, MATERIALS, SPARKPLUGS, TIMING GEARS

ETC AVAILABLE FORA RANGE OF DESIGNS INCLUDING
+0.8CC & 5CC DIESEL
+86CC TWO STROKE
+10CC GLOW PLUG
*2CYLCC OMY
+4CYL 30CCOMC

WORKSHOP EQUIPMENT

| DRAWINGS AND CASTINGS FOR MILLING

B ATTACHMENTS, BORING HEADS VERTICAL
MILLING MACHINE ETC

RADIAL & STATIONARY STEAM ENGINES
1 Sce Chenery Aerv Twin ILLUSTRATED CATALOGUE AND PRICE LIST £150

WOKING PRECISION MODELS
27 Petts Crescent, Littieborough, Lancashire, OL15 8ED
Tel: 0780 8446915 (day) 01706 377508 (evening)
e-mail: graham@wokingprecisionmodels.co.uk
www.wokingprecisionmodels.co.uk

Myford super'Zw1th o woolston Engineering Ltd.

f cross feed, Ind. Stand
‘ fully equipt. Condition
new, EU, colour.

For details
Tel: 01621 856 609
or 892 298 (Essex

COPPER TUBE, SHEET, BAR
and other non-ferrous metals,
Send 97" x 4™ SAE for lists,

R. Fardell, 49 Muanor Road, Famnley Tvas,
Huddersficld HD4 6171
hl nl-m-l hh!ll!ﬂ

= (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

USED MACHINERY
Myford / Boxford etc.
New and used toolin

Materials Steel/Brass/Stainless
Fasteners and Consumables

Electrical Products,
Qils and Lubricants etc.

Please phone or fax for current illustrated lists.
Tel: 01925 851050

Fax: 01925 821201

NEW! - Lower cost, compact, high performance

speed controller and motor combination.

The new CL range features start, , Call us now for more information
stop and emerpency stop buttons and friendly advice on

and speed control with forward, .D‘I 925 4“7?3

TIPS 390100 R SONOE QoMo or visil www.newton-lesia.com

with high quaity motor and is ready
.4 From only
£390 inc var

10 mound, plug &n and go!

"{""” S H—
flll’il"',’/,’f- = E Esm
Fog Dravamy Puwee = Autr—utue

Uit G18. Warrington Business Purk. Long Lane, Werngton, Cheshire WA2 BTX. UK

(24 hr update) WWW.tradesalesdirect.co.uk (rrade Prices)

Don't wait for the next issue! Check out the Internet Web Site above. It contains a stocklist
of used lathes, millers, grinders, drills, saws, miscellaneous machinery, accessories, items of
interest, etc. A stocklist is also available ‘FREE’ by post.

Contact: David Anchell, Quillstar Ltd, Lower Regent Street, Beeston, Notts. NG9 2DJ
Tel 0115 9255944 Fax. 0115 9430858 or you can send an e-mail to: david@tradesalesdirect.co.uk.

WORLDWIDE SHIPPING. THADE SALES DIRECT IS A SUBSIDIARY OF QUILLSTAR LTD




Ortec

Ortec are manufacturers of low cost, high quality, precision digital
readout - DRO for machine Tools such as milling machines for the
hebbyist and medel engineering user, We offer a complete range of
readouts from 1 to 3 axis in o variety of encoder lengths

Phone +44 (0)1481-235708
Of'fEC freescrve CO I..Ik

Myford MI7 Iathe,
single phase, complete d
with cabinet stand, raising |
blocks, 3 Jaw chuck,
4 Jaw drill chuck,
Good condition £485
R, TeI 0|432 357 478(Hereford} g s

nﬂwﬂi& mmrﬁshwa&uml
J Mhlumwlcuuuwcmw
Workshop Discount

ComNvIRETEORD

THE ONE-STOP CONVERTER SHOP
The ONLY

Phase Converter

Manufactured to

BS EN IS0
9001/2000

Local Call: 0844 7700 272

sales@transwave-online.co.uk

MODEL MAKING METALS

e 1D 120 da bright steel stamiess steel, tronze, Spring
sl Driaa. alurmerea i Bl SRl Bbed DoOb, 'IJ-I‘
worews, tap des « Grila, white metal castng akoys. Fino
materals chan, plasic, Lathe gt AN egagrment

W and seco

Ml ordder ratiorwide and woridmade calers Mon Fri 8 Som
l I p I .I AcCest Vg weltome
s P Es Serd now v & ree catsiogue of phone
(Romford)
Suppliers of:
Ferrous, Non-Ferrous metals
B.A, Metric - nuts, bolts
Screws. 5/H & New tools,
cutters & tooling
Boiler Fittings, oils,
stocks added woekly.
NOVAT

@ Send large SAE + 2 x 1t Class stamps
for catalogue

@ Tel: 01708 341216/722346 for details @
QP00 Q00QQQ

MEKAT OEM Tel: [01296) 713631 Fax [01206) 713032

@
@
@
@
@
@
@
@

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

Tel 0115 9255944 Fax 0115 9430858

06060606066066666

Over ‘IOO Model En

PARTBUILT MODELS BOUGHT.

|All locomotives, at any stage of
~ |construction. Completed models also
I |bought regardless of condition. Traction
‘|engines and all Stuart stationary ’ /

engines wanted - beam, vertical,
horizontal etc, part built or com-
plete. Will travel any distance. Please r
telephone Graham, 0121 358 4320. {T} /

P W

NEIL GRIFFIN
- St.Albans, Hertfordshire
Engineering Services

)

Machining for Model Engineers
From drawing, sketch, pattern efc
Friendly personal service
Telephone / Fax: 01727 752865
Mobile: 07966 195910

ineer
magazines, start from
approx. 1943 -1990.
Mostly complete years,
Interested in offers
for the whole lot,

Tel: 01253 354 478
(Blackpool)

it qpuality HOA 1aps & das
¢ AWARD winssing ALL typevsises: I

"BSPASITNIT, BSCwie WE R

ﬂ:.ll’_lﬂ,.“j!?*.l LA ]

ot brsigreed b et h.
— \ll by 1y gues o e shelfl

éﬁ Fhoaes « MES (0ipey o MES (2 Tpey
+ AL i Vi) cwwwrs EYERY iwpw & vice
: B af Muded ¥ g bape & dies
MES = PRSI VIATALLASALY I ANT/ I8, 17D call dpls
ML = SO VIATAL I AWIL A IONN T 14, 1/2 call Nlugdi
HAL = 0,12 0AEATXS 1D (ak br prices Or tew setsis)

M boam [Seegred Dy sl o Tor 50 B o e -
WE s 18 Db Likek 1o 0o 7108 17 |0l dlin)
MED= S700 X te Lo i1 38 1110 12 (08 1%
Taon 1 toesi22 B bow={ V8 50 38 bowr{ 13 6

Dan: 1 boatd 9 bownl 24 3 Do C22 08
. Barkesrds. SAME DAY peat/VAT

100 14 other DYPEwEZED a4
Adyo [ty Pesrmeny D=ty Sodrds
SHNg e oK - Mo Minimum onler | o o3
www. e 'ﬂ-’: L]
THE TAP & DIECO

445 West Groen Road, London N15 IPL - UK
Tel: +44 (0)20 82881865 Fax: +44 (0)20 88884612

CLOCK CONSTRUCTION & REPAIR
Books by John Wilding and others

01420 487 747
www.ritetimepublishing.com

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.

ool

5.(




. FoRSALE ]

ME ADVERTISING DEPT.
M DE I ENCANTA MEDIA LTD
8-10 KNOLL RISE,

ENGINEER =i
KENT BR6 OEL TEL: 01689 899 215

PLEASE TICK ONE BOX ONLY

WORKSHOP MODELS &
EQUIPMENT MATERIALS puauc.mons SERVICES D GENERAL

All advertisements must be pre-paid.

No reimbursements for cancellations.

| enclose my

made payable to ENCANTA MEDIA LTD.

("Delete as necessary) or please debit my credit/debit card:




GENUINE MACHINES AND TOOLING
HOME AND WORKSHOP MACHINERY

UALITY USED MACHINE TOOLS
144 Maidstone Road, Foots Cray, Sidcup, Kent DA14 SHS

Telephone 0208 300 9070 - Evenings 01959 532199 - Facsimile 0208 309 6311
www.homeandworkshop.co.uk stevehwm@btopenworld.com
Opening Times: Monday-Friday 9am-5.30pm - Saturday Morning 9am-1pm
1 0 minutes from M25 Jum tion 3 and South Circular - A205

Miylord dhviding atochment §375  Storrite verfizol metol cufling bandsanw €625
Mytord vertiood slides from €85 - €275 Loods of horizontal / vertical milling

Lister generctor 3.6kva G615 cutters, reamers Spedal / £2 eoch
Record 114 bendh vice The large onel €175 Flomefst Rapid crucible fumoce €45
Record 84 bench vice Almost new! £100  Gronite / cust iron surface plates £20- 8425
Harrison L5 / LSA / L mirometer Qorkson radius atfochment Un
corrloge stogs (T0each  Jones ond Shipmon 4" universal

Flmehos! hearth (40 grinding viee Speciol €195
Cope ond Drogs/moulding boxes (metol)  £30each  Lothe corriers / dogs up to 4" copecity  £1.00 each
Harrison / Burnerd 100" 4 jow chuck Sepcial 1140 Kasonit croable furnace Lo

Clurkson MKT tool ond cutter
grinder + equipment

Startrite 20 RWH
{hydraulic) verfical
metal culting bandsaw

Colchester Student 1800 lathe complete
with inverter on single phase

Myford Super 7 lothe
p——

Bridgeport turret milling
machine + DRO

Viceroy
2MT

Adcock and Shipley
vertical b aus

(rompton Parkinsan Motors
NEW 3/4HP ideal for Myford &
Boxfords efc.

Viceroy vertical milling
machine/30INT

Tom Senior 'S’ Type milling
Hameft D5130 eamic ip frge MOChINE in very nice order

Harrison M300 lathe complete with
gap and toohng

Iﬁm[ﬁfﬁ}‘;"v’,,m“ff,’,‘uﬁ"i

Boxford CUD MK111 lathe +
equipment and inverter

Harrison Graduate wood lathe



w4 :

Myford ﬂﬂitﬂq head Elliot 8x20 surfoce
‘ i “ 0L grinder + magnetlc chuck Colchester Banfom Cokbastar Siidea!
i = adl  travelling steady travelling steady

Burnerd collet chudks avallable
+ 3 colleds

Fomefast DS300 brazing
hearth, natural gas/

Colchester Bariam 2000/Harrison 250
collect drow bar + collects

Baxford CUD + tooling running
on an Inverter

. nglish quoly bar holding
Y e, verical/horzonta
(holds up 10 3")

" Abwood No.114 Heavy duty quick
relensa bench vice

. Englsh groduaied 12° x 12 x 7" high
2= X-Y table

ﬁrcher No 2 tapping head
V-t

Baty 0-25{!! NEW Flamefast rumlt d1|p forge, natural

) i3 . S : Check outte Albndole DRO herel
micrometer + cerfificate Boxford 8” shaper gas / 240 volts

(240 VOl'[S) We also have u
- PLEASE PHONE 0208 300 9070 TO CHECK AVAILABILITY OR TO OBTAIN OUR LIST ,5’.'.":»'.'5 r foo

DISTANCE NO PROBLEMI  DEFINITELY WORTH A VISIT  ALL PRICES EXCLUSIVE OF VAT much to list!

Just A Small Selection Of Our Current Stock Photographed!



hester UK Ltd /.

WWW.CHESTERUKINET

DB7V LATHE

MAX. END MILLING CAP.  16MM
MAX. FACE MILLING CAP.  50MM
TABLE SZE 400x120VMM
SPINDLE TAPER MT2
RNHEG’Q’EEB so-zzsmm

DB1 OV LATHE ROTAGRIPLTD DB11V LATHE

16-30 Lodge Road
Hockley

B18 5PN

Tek: +44(0)121 5511566

Fax:: +44(0)121 5239188

Emaill: rotagrip@blueyonder.co.uk

CHESTER UK LTD NATIONAL 01244 531631

CLWYD CLOSE INTERNATIONAL +44(0)1244 531631
HAWARDEN IND. PRK NATIONAL 01244 531331
HAWARDEN CHESTER FAX INTERNATIONAL +44(0)1244 531331
CH53PZ EMAIL SALES@CHESTERUKNET UK MAINLAND ONLY
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