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Building a replica

THE MODEL ENGINEER EXHIBITION
29-31 DECEMBER AT SANDOWN PARK, ESHER, SURREY



The
widest
choice...
the best
prices!

* Faceplate

* Coolant system

swing 38mm spindle bore
« Supplied with 3 and 4 jaw chucks

* Fixed and travelling steadies
* Halogen lighting

» Telescopic leadscrew covers
* Four way tool post

Also available
as 750mm
between
centres.

£2,990.00

+ THE ULTIMATE MODEL ENGINEERS LATHE
+ HARDENED AND GROUND BEDWAYS

BH-600 Lathe

ONLY £1,600 inc var & Deivery

For a limited period we will include
a revolving centre, tailstock drill
chuck and a set of 16mm index
lethe tools FREE of charge!

+ TEE SLOTTED CROSS SLIDE

+ POWER CROSS FEED

+ NORTON THREAD CUTTING GEARBOX
+ 2HP SINGLE PHASE MOTOR

+* BACK GEAR WITH 50 RPM LOW SPEED
+1 3" SPINDLE BORE

SUPPLIED WITH ACCESSORIES AT NO
EXTRA CHARG

+6"3 JAW GHUCK

+ 8" 4 JAW CHUCK

Optional equipment
*Quick chunge tool post hardened and

pplied with 3 fool holdersand  + 10" FACE PLATE
por!hg ‘off holder with blade £170 Inc VAT  + FIXED & TRAVELLING STEADIES
with fitting kit to sult BH-600 fitting + FOUR WAY TOOL POST

* Coolant system £130 inc VAT
* Tallstock die holder £39 Inc VAT

+ IMP/MET THREADING

+ TAPER ROLLER BEARING HEADSTOCK SPINDLE

+ STAND, COOLANT TRAY, REAR SPLASH BACK

VMC Mill

W tool set with each machine.

\ ONLY £1,450
‘I'h SUPPLIED WITH:
BV' 20 |.0 e - 43 JAW SELF CENTERING Inc VAT & Delivery
ONLY £525 inc var & Delivery + 4°4 JAW INDEPENDENT FEED TO X TRAVEL AT
Optional floor stand £99 -%&UE%KSTE;&DY NO EXTRA COST
» FULL ENCLOSED GEARED HEADSTOCK « TRAVELLING STEADY * ILLUSTRATED WITH
* SPEED SELECTION BY LEVER + FACE PLATE OPTIONAL D.R.O AND
» PRECISION GROUND VEE BEDWAYS + FOUR WAY INDEXING TOOL POST POWER FEEDS
* LARGE BORE SPINDLE RUNNING ON + 3MT AND 2MT DEAD CENTRES « TABLE SIZE 26" X 6"
TAPER ROLLER BEARINGS » METRIC & IMPERIAL THREAD ~MOTOR 1 1/2 HP
« COVERED LEADSCREW CUTTING CHANGE GEARS « AVAILABLE 3MT RS -
SPECIFICATION: + SET OVER TAILSTOCK FACILITY + SWARF TRAY AN METRIC - IMPERIAL /
g%m%gggm E-tEN cEEE » INDIVIDUAL ACCURACY TEST REPORT * REAR CHIP GUARD =
: NTRE « SAFE ELECTRICAL INTERLOCKS TO CHUCK
« SWING OVER CROSS SLIDE 5" GUARD AND GEAR TRAIN COVER
+ SPINDLE BORE 3/4" CLEARANCE WM-20
+ SPINDLE SPEEDS (6) 140/1710 RPM + HEADSTOCK TAPER 3MT « TAILSTOCK TAPER 2MT NEW
« RANGE OF IMPERIAL THREADS 8-24 TPI RANGE OF METRIC THREADS 0.4MM — 3MM M"_UNG
* MOTOR 1/2 HP 1 PHASE » DIMENSIONS 38" LONG x 19°WIDE x 15" HIGH + WEIGHT 230 LB MACH'NE
ONLY £3,500
Warco WMT 300/1\ inc VAT & Dolivry
ONLY £799 NW&M’-\' + INVERTOR DRIVE -
Combination Lathe INFINITE SPEED
& CENTRE Hel HHGHT X m"\ CONTROL
L=k + SPEED RANGE
T %%%%FEE PLATE %gécégjlggg' X 36"
;';EE;,’, D TrVELLRG, + R8 SPINDLE
e " EROM 13AMP SOCKET
Warco Mini Lathe e + WEIGHT 750KGS
* IMP/MET THREADCUTTING /
ONLY £375 inc var & Delivery
« 31/2° CENTRE HEIGHT X 12°
BETWEEN CENTRES Warco WMT 300/2 /
+ SUPPLIED WITH 3 JAW CHUCK ONLY £1099 inc var & pelivery ONLY £550
» FACEPLATE
P gl fat® inc VAT & Delivery Optional Stand £89
ST WMTS001 WITHTHEADOED || doqlly matched to the BY-20 Lathe
+ COOLANT TRAY AND SPLASH BACK MILLING rga_% ST
+ VARIABLE SPEED 0-2500RPM WITH RACK AND PINION FEED Table size 654mm x 150mm
SADD Longitudinal travel 455mm
Toraue R M kGG . | | GrossTravl T S
» HARDENED AND GROUND VEE BED ndle Taper MT
D ter of Spindle 63.5m
WAYS Warco WMT 500 Dlamelar of Column 68,6
* ACCURACY TEST CERTIFICATE Throat 165mm
WITH EACH LATHE ONLY £1399 incvar & pelivery S
ax distance
« RELIABLE USA BUILT PRINTED "~ SIMILAR TO THE SPECIFICATION | | spinde to table 320mm
CIRCUIT BOARD - THE HEART OF THE Lt AL L s
MACHINE MILLING TABLEICROSS SLIDE. Height with head al top zx-] 5 Ml“'n
DEEP THROAT FOR EXTRA of column 1067mm
» OPTIONAL ACCESSORIES STEADIES MILLING CAPACITY, Width 775mm
AND VERTICAL SLIDE. Depth zomn  Machine
Spindle speeds 400-1640
Spedial offer Motor 1 phase 1xhp with F/R switch
Tailstock drill chuck and TCT indexable Delivery UK-Mainland 295lb

WWW.Warco.co.uk

Weight
l\ Head titing 90-0-90 worm gear tit mechanism J
F—-—_

Warco, Fisher Lane, Chiddingfold, Surrey GU8 4TD Fax: 01428 685812
Tel: 01428 682929 warco@warco.co.uk
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SMOKE RINGS
Editorial news, views and comment.
PAGE 609

POST BAG
Letters to the Editors.
PAGE 610

NEW SERIES:
ELECTRO-PNEUMATIC
CONTACTORS

Techniques for prototypical electric
traction control and the construction
of miniature replica devices. Part I.
PAGE 612

CAMCUTTER

Machining the components for the
headstock and tailstock. Part V.
PAGE 614

AN INTRODUCTION

TO PRESS TOOLS

Making and using simple press tools to
produce circular locking plates. Part II.
PAGE 617

A PARTING OFF STOP

Final components and advice on setting
and using this useful accessory. Part III.
PAGE 618

WYVERN

BUILDING E CLASSIC L.C. ENGINE
Finishing the build, plus painting,
assembly and trial running. Part IV.
PAGE 621

ANNA

A MANNING WARDLE LOCOMOTIVE

FORT!/4in. GAUGE

Work continues with an axle pump, brake
gear and smokebox pipework. Part IX.
PAGE 624

FOWLER STEAM WAGON
More on boiler fittings, including the
regulator, and details of the chassis
construction. Part XII.

PAGE 628

NEW SERIES:

JOHN HARRISON'S

H3 SEA CLOCK

BUILDING E REPLICA

The fascinating story of an important
clock leads into an account of the
creation of a fine replica. Part I.
PAGE 632

IMODEL-

ENGINEER

, WARRISON'S W3
BEA CLOCK

On the cover ...
Built by D. G. Harris of Stamford MES, this
1:6 scale miniature power shaper was just
one of many superb models displayed at
the recent Midlands Model Engineering
Exhibition. It is pleasing to record here
that the Judges voted the Stamford club
display the best at this year’s event.
The James Hetherington & Sons Limited
prototype for this exhibit was a
10in. stroke power shaping machine
of the mid to late nineteenth century.

In common with many such machines of
the period, it is of the ‘travelling head’
variety which may be less familiar
to readers than the type with
a traversing table.

Mr. Harris' model was well finished and
all the working surfaces had been
delicately hand scraped to represent
correct machine tool fitting practice.
For a review of other models at Castle
Donington turn to page 638 of this issue.

Photograph by Neil Read

KEITH’S COLUMN:

LOGGER & SLOGGER

AMIRICAN TYPE 2-8-2 LOCOMOTIVES

for 5in. and T!/4in. gauges.

Notes and advice on grates and ashpans
precede musings on alternative means
of firing. Part XXXIV.

PAGE 634

LETTERS TO A GRANDSON
Designs for dogs of the engineering
type and an analysis of the strength
of screw fastenings. Part LXX.

PAGE 637

MIDLANDS MAGIC

Plenty of fine models to enjoy at the
recent Midlands Model Engineering
Exhibition at Castle Donington.
PAGE 638

CLUB CHAT & CLUB DIARY

Recent activities and forthcoming events.
PAGE 640

CALL 01353-654429 FOR GREAT OFFERS ON SUBSCRIPTIONS
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Complete T1/4"G. " TRAIN S
Locomotive & two sit In carrlages
equipped with fall safe vacuum
« brakes. Price: £10,100 + VAT

WWW.rosnoke.co.uk  Tel: 01598 710228

Highest Prices Paid For

Railway Relics

Totems

m Substanially more for classic locations
Locomotive Plates

Posters

Tickets, Handbills & Paperwork
Any quantities considered

for nameplates, smokeboxes
Up to £2,500 for GWR cabsides

Carriage Prints

Up to E150 offered

Signalling Items &
Handlamps
Tablets,
Key Tokens,
Shelfplates eic

IMMEDIATE COLLECTION & SETTLEMENT ANYWHERE IN UK
FREE VALUATIONS INCLUDING PROBATEANSURANCE

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

maxitrak

A comprehensive range of model

steam locos & kits =
Info@maidstone-engineering. co.uk

A COMPLETE RANGE
OF MATERIALS

« PROMPT MAIL ORDER -

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

‘ Catalogue £2.00 |

Catalogue
£3.50

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

MODEL ENGINEERING MATERIALS g
i -]
e ek ) [ PACKD ) o
inxys  Brignvild | [35®°  Brighemia | [VEXET O poico g
1/8x 1 Steel En32 1/27 (20ff)  Steel Enla 1/87 x 1/8” 12" lengths a
Ldx 12 " 5/8” - 1147 x 14
1/4x 3/4 12 le:ngths 3/4" (20ff) Fr?‘e Culhng 1/8” dia a%
— Wheel Blanks 12x1 /8" 127 lengths 1/4” dia 5
1/4x 1/4 i 3/8" dia g
i 37 £3.50 3/8x 38 1/2" dia (20ff) u%
DELTA 4407 £5.75 12x1/2 " dia (6" lo
e £8 £12 | [reem £20 | 3
J v, J §
"&"5'9“’““‘“" Order at: 01795 665577 or www kentscale.co.uk 7

[ SCALE ENGINEERING and SU

ISEA B DUE SI2UASE] Y Y0018 OSTE M | | BN

:




BATTERY ELECTRIC
LOCOMOTIVES

5" Gauge Class 37
5" Gauge Class 31
7%” Gauge Class 31

From £1695
From £1695
From £3650

Ready to Run

For more information on our full range
of models & accessories, please send £2.50
in stamps or coins, for our Main Colour Catalogue.

COMPASS HOUSE

MODEL ENGINEERING

HIGH STREET, ROTHERFIELD, EAST SUSSEX, TNé 3LH
UNITED KINGDOM
PHONE: 01892 852968 FAX: 01892 853522

www.compass-house.co.uk

v 01455 220340 ., ...m
NEW’ KITS NOW AVAILABLE

Casting and drawing

kits for 1895 Otto

vertical gas engine

' |

Casting and
drawing kits
for The Junior
petrol engine
working model

£165

-

Fully machined Stirling engine kit £105

Plus our usual selection of fully

machined and casting kits ‘QQ-
www.theengineersemporium.co.uk \\0‘* o
For catalogue or to order phone 01455 220340 \) f}\q.

|
|
|

< QUEUE BUSTER ADVANCE TICKETS
Save £££'s by booking before 5th January
Discount peof tidss Full Price hoof eises
Aduts 750 [] £850 [
Seniors £6.50 D £750 D
Child (5-14ind) £400 [ £500 []
Family Tidket £19.00 ] £2200 ]
M%gmamdwxawlmdﬂ____ﬁahﬂm%
Name Addmss
Post Code Daytime Telept Ne.
Lﬁadﬁxﬁ?gﬁeh%m%ﬁmpﬁmdﬂww
g 0% O OB
ANENREEEN EEENNNER NN
StartDate __/ __ ExpiryDate __/__lssue No. _ _ _ ME

Engineering
Exhibition

New Venue
9th Great Show - Even Larger!

Alexandra

Palace

Great Hall
21st, 22nd, 23rd
January 2005

Free Car Parking

Travel by rail to Alexandra Palace
station or by underground to
Wood Green.

Courtesy buses from

Alexandra Palace

car park.

Sponsored by
-_p-ubb"l(i‘"”

',;mmrp., »

10.30am - 6.00pm
Friday and Saturday

10.30am - 5.00pm
Sunday

Last Admissions4pm

Tel01926 614101 Fax 01926 614293

I
| |
Email info@meridienne.co.uk  www.meridienneexhibitions.co.uk 1
Meridienne Exhibitions Ltd., The Fosse, Fosse Way, Leamington Spa CV311XN [

a



FIRST FREE LIVE ON-LINE SUPPORT FORUM

SRUNELL MODELS [ - -

www.brunell.com  FOR MODELLERS AND MODEL ENGINEERS

Our website has been recently redesigned and now
features the WORLD'S FIRST FREE live on-line
support forum for modellers and model engineers.

The forum is free for all to enjoy. This is YOUR
forum where you can exchange ideas and
information and find solutions to your problems.
You can also loan, borrow, exchange, etc...

If you are serious about engines, this is the place
to visit!

We also now have a secure on-line shop, updated
daily, with new sections, including:

® New and used equipment
® Materials and fixings

oy @ Tooling Shown here is the 3"scale MARSHALL 7 NHP single cylinder general purpose Traction Engine of
Visit us at Mail order, emoil, Internet | 1910 ‘PRIDE OF THE ROAD' measured up from the full size Marshall number 54587/10. For
or fax, only. Callers by Model Engineers who wish to build a relatively straightforward model, which & a true replica of an
WWW. b run E| I .com appointment, please acual engine, at the same time powerful and robust enough time to use on a rally field.

emai!: sqles@brune"_com Unir 32, HEYS‘hClm Business Park, Middleton Road, Heysham, Lancs. LA3 3PP R
Fully illustrated catalogue: A4 size. Over 40 models, some in full colour- &
Fax/Ans 01524 855887 £5.50 - Overseas £6.95 Sterling cheque or Credit card only

N\

C.G. & W. Young Ltd. Colne Road, Twickenham, Middx. TW2 6QQ oﬁgfgfﬁs
0208 894 7767 or 0208 894 5168

NEW MARVEL 130 (DC) INVERTER THE NEW ‘TURBO - MAX’ HELMET

Manufactured in a toughened IP23 class nylon casing
the new Marvel 130MA is designed to endure all the Twlﬁggémffg“;{gWGENEHﬂmﬂ —

rigors demanded of portable welding equipment and
offers all the features required for MMA (stick) welding EJT;R":LIT'IHYTWU YEAR
with electrodes up to 3.2mm diameter & a scratch start
TIG welding capability, weighs 6 kilos £249, inc. leads,
delivery and vat.

15108
AB-UXEN1RI20MN

Features

= Ten times quicker,
darkens fully in 0.004
milli-seconds

* True-colour with
clearer viewing

Xmas Price

£149.00

including VAT
& del

* Variable delay and
sensitivity controls

* Infinitely variable shade
adjustment 9 to 12

+ Big window 97 x 60mm

- Safety: no risk of “arc-eye” with 50%
surface - mode technology and
permanent UV/IR protection

130 Marvel HF. Model (.DC) . . « Ultra-light helmet only 440g including
Full control with Tig kit meter, weighs 8 kilos, £499 cassette & two AAA batteries OTHER MODELS

including leads, delivery & vat. AVAILABLE
WWW.YOUNGSWELDING.CO.UK FROM £79.00

BIGGER VIEWING
AREA




e Stationary Engines * Marine Engines
e Materials e Steam Fittings

* Boilers gounded 1906 bY U Stuart Turne, * Fixings

STUART MODELS
Workshop Machinery Models

Stuart Pillar Drill

The Stuart Pillar Drill is now
available from stock. this is the
second release from our range
of workshop machinery models,
and makes an clegant counter
piece to our first release, the
Stuart Engineering Lathe

Stuart Pillar Drill

Set of castings materials,
fixings and precut gears

£147.00 inc
Postage & VAT : Stuart Engineering Lathe
Set of castings materials,
fixings and precut gears

£149.00 inc
Postage & VAT

STUART MODELS
Full Colour Catalogue

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

Please send £5.00
for our New Catalogue

STUART MODELS
2003-2005

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




6 SPEED METAL
LATHE WITH 12

M Repuced 3 s '
: —

CLISIMH {
(ATTACHMENT) "éﬂiwﬂf\ﬂn > Where Quality Costs LCSS- e R e - Compouisd s itk 3 sy ook post
|+ Transforms the CL250M . } : Power fod utting facili
o suparb LaarMi 'l.'l-h DRAL 12 5PD MILLDRILL | [EPE Y MeTaL LaTHE Forvardiroerss hthe operaton
i travel I “ ONLY Molaasc g * 300mm batwaen centrescLIooM REDUCED %h‘ﬁ, ?‘%ﬁﬁ”?ﬂ operaton

£599% * LH/RH thread screw cutting pri
FROM ONLY g - I , ONLY £11995 EX VAT  £140.94 INC VAT
£29 | €703, e e yrechs o OO ALSO AVAILABLE: CLA30 - As above but
Ak ; Preciion spgoaarad with » Gaur chinga it o Fowar fiad ONLY et 9 EX VAT £646.19 INCVAT
WAS £211.44 INC VAT cast iron head, base & column 4 G Ry N.B: The MlDrill head is not available saparatel

) & » Spindle speeds 100-21 50rpm ’
* Tables tlt 0-45° left and right « 3 Ho, 230v, | Ph r MICRO MILLING &
' Clarke il TR - Depo e Cruck pards Y i 2o 1 | [k DRILLING MACHINE

Kns 1 Chudk sizes: L . SR -
: il range . cutter I . -y
£9 mm COPSDO-COPESIE | of e : i‘;m :‘::f e el U cHDIo ONIY
Eman(E RS0 il 1t
s DIYKIT - CABIH || 20mm CDPS0IF - ; 4
* Spray pattern adjustable | B=Banch mounted F=Floor standing w i =

| R Aol HODEL  WATTS/  WAS X VAT INC VAT : : *irle e 100:2000pm
PR INC T e

INC VAT §
—— ROKIT - C.ﬂ.BIP etured) T - BENCH *MT2 Spindle Taper
%ﬂud@n uy( for Irxunu :r.fpahwwnud @FSDD__ 245/5 EN.95 3519 *Face mill capacicy

« Precision machi ecial ightweight hose | | DPI0TE | £54.95 £645T . 1 20men, and mill 10mm
PISTE i »Table cross travel 90mm,
b OM‘I'IBQSH\"AT £18.14 NC vaT || | O L Ul m“ mﬂw b . o Sl 180rmm
TURBO AIR COMPRESSORS : F ; cm,qs E15269 4 . \ rrmth!gs & -
1GER 840 P16 H 140 R /4 . fmtmm hoia; WAS 3049 INC YT
£ ]awvdﬂm 1Tmm

SLASH . EM995E176.19 ng 120mm m Ta fic bench grinders. Incudes: « Tapered spindla, and
5 SILRAL FI9I5EIRT9 « Jw depth o .:J“ rotaing e haad LTSI ooshogcopran Colord o n i
£69% - FSTF STI/TE £180.95£223.19 &u‘tﬂh lacking swivel h:t*'s CRGEW fuatures &° jCoaokig & Pure cctacs op 2 A pken Bk
Eum o ST 980/ £479.95 L4640 etstong . Ny 6" Kit £19.95 EX VAT
= - > inchd T ot bk & workl Clarke SWING ARM & o ' 2344 INC VAT
ol ' s wat ¢ Eble & worklight MAGNIFYING LAMPS i | 8" Kit £24.95 EX VAT
ICE . = AIR TOOLS & - £29.31 INC VAT
R qﬁ-ﬂ" SPRAY GUNS ‘== z ALSO AVAILABLE:
cuTs ¥ }.' 1 . i 4" Polishing Kit for Hand Drill
* Oil Fran TaeR | a8 PN i i " ENGINEERS
+ Bok Driven B . Gha's .
OTHER MODELS 1N THE RANGE PRICE l‘j i LJ . WORKBENCHES
MODE.  MOTOR CFM TANK \\Is il y

| T MODEL WiS X MC " . 4 oiy EI275 EIA9%
JNC ViT “I WiI datal \ k EIUE rmr
work >

Pro Sproy Gun - BN E 19.92¢

pe P Spoy bon_ SPTAC_ nms 04 . W

par P Sproy Gum  SPIBC E3519 E7.95 31804 - . . ONLY £21.95 EX YAT
.Illhll (AT298 !15.05 £ y (1579 INC\;’;":I

2] “;3;“ L w’; . - 'fmmummuumuMnsmﬂw

ONLY
arke rubber air i pot Hlad g EH E';.'I\.QS 0mn — - 50 Clarke .G F135
FROM ONILY £10.95 EX VAT £1287 nc VAT Tion savler GITH6 £H05 £9 £25%% .
D Drive Rachet (ATZ20 £31.47 £25.95 £3049
WIZ OIL FREE MIN| ) i (270 E32.04 E26.95 E3147-
AIR COMPRESSOR Roichet «f CATT21E BALN £3195 EN.09 *Rotary toel « Im flaxible drive + Hel

E140.95 EITEI%
E1i0.95  L199.69

REDUCED '|| ! {Inpod  CUZ318 CA&M E£37.95 £H.59 sund\ﬂdldau?«mxmmrlu.mmmhi |
£5a % ” o S ik CHESTS & CABINETS
- 5" UT268 £34:42 2599 £05 ! = $ REDUCED 16 pleca was L1442 inc YAT - THE ULTIMATE IN TOOL

mmumuﬂ \ B - - - CHEST STORAGEH |
. M Clarke [T CT : _ = Bt

FROM ONLY

MODEL DESCRIPTION EX VAT INC VAT

CBTSK (left) 5 functions; hot - (M100 150mm/b" Vernier Coliper Jf>3 LIS KT : :
S knife, soldering torch, hot ; : OUTA5} 150mny” Dighal Versier £19.95 £23, "“"“"""“’"’“'*‘““"‘" Fradiol Chetis
blower, pencil flama : ' {SLASHED CHI45 was £35.19 nc VAT m ANGLE GRINDERS |
Gas . I

torch & wide flame. T ] E74.95 E88.07
Roquires (— S J clarke m CAGITSC / £89.95 E10549
butane gas. & !EST BU‘I’ £94.95 E111.57
i 7 : _ , * FROM ONIY -
ONLY N ¥ £12 ’a‘m £119.95 £140.94
pnr - | iE ot s
CoTi T ECVAT INCVAT i Sy e £169.95 £190.49
o * Uses gas lighter fuel £119.95 £140.94 £199.95 £134.94

Adjustable fame (temp up to 1300'C) £139.95 18444 £1729.95 £152.69
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Polly Model Engineering Limited

v Incorporating Bruce Engineering
For all your model engineering requirements.

POLLY J MODEIL

IMCIRE T RN | I TED

Polly 5" gauge passenger hauling, coal fired
steam locos. Easily assembled with hand
tools and minimal skill. Five models
available including tender and tank types.
Polly INI illustrated, kit price only £3779
inc VAT.

f e

A wide range of stationary engine kits, steam fittings,
accessories, materials, tools, books and sundry supplies
for model engineers.

NEW: Savage’s Organ Engine designed by
Anthony Mount, currently being described in
EIM, drawings and castings available.

Practical Scale:
Drawings, Castings, lost
wax parts, laser cut frames,
CNC rods, CNC platework,
etc for the range of
" locomotives designed by
Neville Evans and
serialised in Model
Engineer.
Lists available for Highland Railway Locos Loch and
Jones Goods, GWR Penrhos Grange, etc with 3cylinder 5”
S.R.Schools to follow.
See us at exhibitions or find these & other items in our
Supplies Catalogue £1.75 posted UK $5 worldwide
Polly Loco Kit Catalog £3 Stuart Models Catalogue £5
Polly Model Engineering Ltd (Inc.Bruce Engineering)
Bridge Court, Bridge St., Long Eaton. Nottingham, NG 10 4QQ
tel. 0115 9736700 fax 0115 9727251
www.pollymodelengineering.co.uk

Email: andy @ pollymodelengineering.co.uk
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until 150 Pds.
ium.co.uk Tel (+44) 01455 220340 ik.de

www.forest-classics. co.uk

www stirling-techn
Tel (+44) 01594 832797 boshmstirling@t-online.de
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THE MOST VERSATILE TOOL FOR TURNING & FACING

bronre, brass, copper, aluminium otc. Please stale shank 4 NS
size required - 8, 8, 10 or 12mm square section. Spare g
inserts £4.94 ea for 6-10mm, £5.72 for 12mm

SPECIAL OFFER PRICE £30.90 (MRRP = £57.37)

USE THE OTHER 2 CORNERS FOR ECONOMY!

The good nows is that it uses the other two comers! These 1«5
deg corners are extremely strong, and rigid enough for rough
or intermitient turning. The insert is mounted at 75 deg to the
lathe axis. Only available in 10mm square section,

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

If you need to create fancy or complex shapes, our SRDCN bullon tool is
Invaluable. The 10mm square shank holds a Smm dia cutting insert, and
gives greal versalility, superb strength and excelient tool
Mr D Hudson of Bromagrove SME has used these tools
M1Mbpmll"n-p.dnllwmdlyn&udlb’

SPECIAL OFFER PRICE £30.90 vRRP = £56.28)

TURN SMALL DIAMETERS with LIVE CENTRE IN PLACE!

The SDJCR tool uses a 55 dep insert, allowing access to small diameter
components when using a tailslock centre. it can also profile back-angles.
A very worthwhile addition to our range. 10mm aquare shank.

|some of our customers even use these tools for

roughing out 55 deg screwthreads. What will you use
yours for? Spare inserts cost just £4.94 cach.

SPECIAL OFFER PRICE £30.90 MrRP = £57.37)
A TOP QUALITY BORING BAR FOR YOUR LATHE

Mere's your opportunity to own a top quality boring bar which uses our
standard CCMTO6 insert. The Bmm dia bar will bore 1o & min dia of 10mm.

The 10mm bar can bore down to 12mm, and the 12mm has a minimum

state bar dia required - 8, 10 or 1z_ld|lAm.‘m
just £4.94 each

SPECIAL OFFER PRICE £34.90 parRrP = £73.35)
WAKE UP FROM YOUR NIGHTMARE WITH KIT-Q-CUT!

The original and famous Kil-Q-Cul parting ool fits the vast majority of ME
lathes, including ML7 & ML10 machines, regardiess of type. The
tool can part through 1.58" dia. bar,

It comes complele with key to insert and eject
the tough, wear resistant insert. Cuts

all materials, Spare inserts just £7.73 each

SPECIAL OFFER PRFCE £4?.00 RRP = £70.50

Our Electronic Edge Finder is a top quality, precision instrument which
allows quick and easy location of the edge of any electrically conducling
workpiece. Simply move the stylus to the edge of the job, and the instru-
ment lights up immediately on contact. Move over 0.100%, and the spindie
|is centred over the edge of the workpiece!

* Six light ports provide visibility at
= Repeatability: 0.0002".

= C/w AAA ballery & instruc tions.
« Shank dia = 0,500", Stylus dia = 0,200", Overall length = 4 inches.

SPECIAL OFFER PRICE £29.90 yRrp = £52.08)
INDEXABLE TOOLS COME COMPLETE WITH 1 INSERT

Please add £1.40 for p&p. irrespective of order size or value

(&)

GIIBIIN‘WOOD 1'00!.8

e s
Greenwood Tools Limited

2a Middlefield Road, Bromsgrove, Worcs. B60 2PW

Phone: 01527 877576 Fax: 01527 579365
Email: GreenwTool@@aol.com

Buy securely online: www. greenwood-tools. co. uk
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SEASONAL OFFERSYY
from
NOW until 11th February 2005
we have superb offers

SIGMA
SUPER 7
CONNOISSEUR
LATHES (UK only)

CONTACT OUR SALES DEPARTMENT
HAMEDIATELY FOR FULL DETAILS
See us at SANDOWN PARK
at the Model Engineering Exhibition

29th - 31st December 2004

or email: sales@myford.com

Myford Ltd
Wilmot Lane, Chilwell Road

Beeston, Nottingham NG9 1ER WWW. myford com

7

KIT FOR THE MODEL
ENGINEER TO
MACHINE

N\
Affordable
Cnc solutions
WINDOWS
- _
E{ @ THIS
COMPLETE
STEPPER THREE
ZED AXIS
SYSTEM
ONLY £599
STEPPER
MOTORS
FULL 3
AXIS CNC
MILLING
MACHINES
BALL £1400-£3999
01292 311377
WWW.SIMPLYCNC.COM
\_ .
Fairiaim’s column engine
INCLUDING ACCURATE CASTINGS,
FULLY DETAILED DRAWINGS,

MACHINE CUT GEARS AND QUALITY
TIMBER. THIS KIT, THE SECOND IN
OUR SERIES TO MACHINE AND
CONSTRUCT PRODUCES AN
UNUSUAL MODEL STANDING JUST
OVER 12" WITH AN 8" FLYWHEEL.

£1581NCVAT

SWHERITAGE 7

Bird Industrial Park Long Marston
Stratford upon Avon Warks CV37 8RP

T 01789 721444

info@modelsteamenginesuk.com
www.modelsteamenginesuk.com
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ENGINEERING SUPPLIES

PHONE FOR SEE US AT OPEN WEEKEND
YOUR FREE NOV 26 -28TH
120 PAGE CATALOGUE SANDOWN LOADS OF
01582 471900 + ALLY PALLY BARGAINS

[ ALL THESE MACHINES ON SHOW AT OUR NEW PREMISES |

259MM BTN CENTRES

SWING - 153MM

POWERFEED /SCREWCUTTING INC
MILUNG ATTACHMENT AVAILABLE

CLARKE 12 SPEED
MILL/DRILL

CLARKE 6 SPD LATHE C/W MILL HEAD

430MM BTN CENTRES

300MM BTN CENTRES

SWING - 180MM
POWERFEED/SCREWCUTTING INC
DIGITAL READOUT KIT AVAILABLE SOON

CLARKE MICRO
MILL/DRILL

DRILL CAP - 13MM
THROAT 140MM
SPEEDS 100-2000
TABLE-240X145
SPINDLE MT2

SHOBHA 6" ROTARY TABLE
TAILSTOCK & DIV PLATE SET

B

—
NEW 3" ROTARY TABLE HZ/VT
EXCLUSIVE TO CHRONOS

oo SWING - 305MM
TABLE-585X190 ZOK{R:EO?{POHSGEI‘NC"C TR 4 SLOT MODEL 149 do OVERALL HEIGHT - 11/2"
SPINDLE MT3 2MT CENTRE HOLE i Hif CENTRE HEIGHT - 11/2"
MOTOR-3/4HP SHGWNW OPHONM STAND DE[A]LED MANUAL Cﬂ!ﬂ XP1 code xXp2 m £69.95
VERTEX BSO DI\"IDING HEADII VERTEX 6” & 8" ROTARY TABLES NEW 4" TILTING ROTARY TABLE HZ/VT VERTEX 4” ROTARY TABLE
s i
L4
\: { *”
~
© Code ITEM PRICE
Code PRICE Code PRICE XP15 TSITALSTOCK Sebd0  £49.93
XP17 26600 £194.00 XP3~ iy £79.95] |XP16 DPIDIVSET &bés-se £39.95
VERTEX K TYPE MILLING VICESI TOS SELF CENTERING CHUCKS SOF‘l‘ JAws FOR 'l'os CHUCKS
AW SC e e Code 0o Wk PCE
CE XP66  BOMM £36.95 e ot
|
X8 HVGTABIE  &Hesee fi2s.00) 130a  1OMM E8233 SN lom 3] e
XP9 TSITAILSTOCK £48-00 £47.95 AJAW 5C SRR S R £
Code JAW WIDTH PRICE XPIO DPIDIVSET  &6800 £37.95 Code = TIPE  PRICE w4 s
E‘g g ﬁ sy gag.gsu xm; HV&IR?BLEOC TR ng.oo XP&9 ?WN gg-“gg e i
o 510608 £79.95 XP12 TS2 TAILSTOCK &Z%0@ £58.00 XP70 OOMM -
cG8 6" Ko -t  £99.0011 XP13 DP2DIVSET &éso0 52.00 XP71 125MM  £79.00 QUM 12 4 canes

CHRONOS IMPORTED CHUCKSII

Code * vee

GLANZE INDEXABLE BORING TOOLS
C/W 3 TIPS

GLANZE INDEXABLE PROFILING TOOLS
C/W 2 TIPS

L e T ey
GLANZE RH TURNING TOOLS C/W 3 TIPS

PRICE | ,
XP72 BOMM £39.95
o e o -- r
X Code  SHANK  PRICE
A0 INDEPHDANT G5 oMM 3696 £1695 | |Code  SHANK  PRICE Code  SHANK  PRICE
XF75  BOMM  T49.95 GZ8 BMM Sadels £16.95 PROG 6MM S2b-e8 £17.95 SCIEsP &MM  &2300 £16.00
XP7é 100MM  £56.95 GI10 10MM L4685  £16.95 PROB 8MM aldé £1B.95 SCL8SP  BMM fiaat £16.00
XP77  125MM  £64.95 GZI2  12MM S2005 £1795 | IPROIO  TOMM &334 £21.00 SCLIOSP 10MM  &a4@8  £17.00
GIl6  16MM 395 £1895 | IPROIZ  12MM  Saéwdé  £25.00 SCLI2SP 12MM  &aéié  £20.00
2" BORING HEAD SET C/W TOOLS SET OF 9 TCT BORING TOOLS SET OF 3 TCT INDEXABLE BORING NEW BA SCREW PITCH GAUGE
BARS '/. SHANK
\ 81T e —t
ACCEPTS
= oois | |, = ==
TOOLS
Code FITTIING PRICE XP160 3/8  £12.00
TG3) MIZ £69.50 XP161 1/2 £15.00
CG32 MT3 £69.50 XP162 10MM  £12.00 Code  PRICE o -
c&as R8 £69.50 XP163 12MM  £15.00 XP164 &bl £39.9501 e RCE

LITTLE HOGGER INDEXABLE ENDMILL SET
AS FEATURED IN MODEL ENGINEER WORKSHOPII

3

SET OF 3 FlYCtlTT!I!S WITH */: SHANK
3 TOOLBITS INCLUDEDI!

Code PR

G187 R

27

"

15.00

5 PC QUICK CHANGE TOOLPOST SET
SUPERB QUALITY INCLUDES 2 STD HOLDERS, 1
BORING & | PARTING

SPARE HOLDERS FOR MYFORD & BOXFORD
SYSTEMS

TYPE PRICE

MYFORD STD £13.95
MYFORD EXTENDED ~ £19.95
BOXFORD STD £17.95

BOXFORD EXTENDED £24.95

———
VISA
===

SECURE ONLINE ORDERING AT WWW.CHRONOS.LTD.UK

PRICES INCLUDE VAT & CARRIAGE (UK MAINLAND)

CHRONQOS LTD, UNIT 14 DUKEMINSTER TRADING ESTATE, CHURCH ST, DUNSTABLE, BEDS, LU5 4HU

PRICES ARE CORRECT AT TIME OF GOING TO PRESS AND ARE ONLY AVAILABLE WHILE STOCKS LAST
TEL (01582) 471900 - 5 LINES FAX (01582) 471920 WEBSITE WWW.CHRONOS.LTD.UK

EMAIL SALES@CHRONOS.LTD.UK



Clockmaking for the

Model Engineer * Thome »

£13.95

B Written to help the established

engineer who would like to build a

first clock, here there are no

instructions on how to get the best

from your lathe, how to set up

work on the milling machine, or similar sorts of

advice; it is assumed that you know these things

already, and are experienced in the use of hand tools.

M This book takes you through the construction of a

typical clock, describing those techniques of the clock-

maker that differ from, or are seldom used, in model

engineering. Specialist tools and their uses are also

described as the need for them arises.Virtually all of
these tools can be made by the clockmaker.

B Finally, drawings are provided for one simple, and

unusual, clock which is ideal as a first clock making

project, but which still requires you to make all the

pieces likely to be found in many more complex time-

eces.

ﬁ Here Colin Thorne provides the engineer with an
ideal introduction to the fascinating world of clock
making. Here is comprehensive information, put over
in a relaxed and readable way, with lots of wrinkles
which will useful to all engineers, whether or not they
go on to build their own horological masterpiece. Any
engineer considering  making his first clock should have
this book on his bookshelf.

M 88 A4 format pages. 58 drawings in text plus com-
plete set of 9 drawings for the Benjomin Franklin Clock
and |1 B & W photos. Softcover.

Building the Tesla Turbine
£7.60
B As we know from sales of our book
The Tesla Disc Turbine (see bottom
right), interest in these wonderous
machines is high, possibly helped by
the fact they are pretty simple to make.
B Whilst it does give some historical
background, the main purpose of this
book is to show you how to build
your own Tesla turbine, in this case a fairly big machine
having eighteen 3 diameter discs, and measuring 3! 2
wide by 6 long x 4 high. This may not sound very
large, but these fascinating machines pack quite a
wallop, Tesla himself aiming for ten horsepower to
the pound of weight .
B This book from Vince Gingery is an excellent guide
to a straightforward and quick project, which results
in something quite spectacular. 48 pages, 46 drawings
and photographs. Softcover.

Building Stirling Engines
without a lathe
* Hoejfeldt+ £ 8.10
B Fancy building a working engine
with hand tools only! Now you can!
M Described are a simple Stirling, or
hot-air engine, followed by five
other increasingly sophisticated
machines which demonstrate the
main types of Stirling engine, all
built using only ordinary hand tools, an electric sol-
dering iron and a gas blow-torch, from tin cans, wire
coat hangers, old gloves, parts from scrap computers,
gramaphones, video players etc.
M The author covers how to build the first engine in
some detail, and then how to construct the subse-
quent five engines, which largely develop from each
other, in slightly less detail, but still plenty enough for
you to build them.You won t find any drawings, as the
measurements of your engines will depend on the
dimensions of the scrap you use, notably the tin-can
for the cylinder, but deriving the dimensions is
covered in the text, and there are numerous photo-
Eraphs of set-ups, parts and so-on to guide
There is also a brief overview of the history of the
Sdrling engine, and an Appendix of recommended
reading, films and useful websites. 40 A4 format pages.
45 B & W photos and illustrations. Softcover.

Building the Maltese Falcon
* Shelley * £20.45
B Want to build a BIG model I.C.
engine! Well now you have the
chance!
B |im Shelley has a passion for big
model aircraft, in his case a I5 ft
wingspan Taylorcraft, and developed
the Maltese Falcon to power this.
B The result is a 260cc Flat Four, Side Valve engine
which turns a (scale) 34 x 18 propeller at 2500 rpm,
and measures 8 in length and depth, and I3 in width
across the heads. Essentially designed to be built from
solid, Jim can supply certain parts, notably a magneto
kit,and standard Honda pistons can be used if you want
to get your Maltese Falcon running as quickly as possible
- parts suppliers are listed.
B What is really intriguing about the Maltese Falcon is
what else you could drive with it, in some cases with
modifications to the cooling arrangements; large scale
model road vehicles, notably a model tractor, and 7'4
gauge railway motive power, but an outboard motor, a
GT lawn mower and a motor bike would also all seem
possible for the clever amongst you.
M In this book you get the full drawing set of | | sheets,
reduced in size to fit A3 format, and 36 A4 pages of
notes, hints and tips on building the engine, plus numer-
ous photos of parts and set-ups for making them; this
isnt a construction manual in the conventional sense,
but it is all good solid information aimed at helping the
builder to make a model |.C. engine which really will
make people s jaws drop! Wirebound with card covers.

Model and Miniature
Locomotive Construction »
£33.30
B Great book by Stan Bray on the
construction of model locomotives
from Gauge | to 7'4 gauge - steam,
electric & i.c. powered locomotives
are all covered, with the accent on
the passenger hauling scales.
B Frames, axleboxes, valve gear, cylinders, boilers,
wheels, platework and other major components are
covered in separate chapters, each illustrated with
drawings and photographs of the relevant parts and
their construction.
B Very good on the machine set-ups for parts,and a
cracking good read and ideas book being written in
Stan s inimitable style; there are numerous asides, often
humourous, and 100s of hints, tips and shortcuts. High
quality and hardbound. 208 pages. 158 drawings, 300
B & V¥ and 32 colour photos. 12 charts.

Building the Bentley BR2

World War | Rotary Aero

Engine « £14.90

B This book contains full drawings

and instructions for building a one

quarter scale working model of a

Bentley BR2 rotary aero engine;

amongst the most powerful, and last,

rotary engines to appear. In 1982 Lew Blackmore won

the Duke of Edinburgh Challenge Trophy at the Model

Engineer Exhibition with his model and subsequently
wrote this book on the engine s construction.

B As far as we are aware, this is sdll the only book

describing the building of a large scale working model of

a real aero engine. The model makes a fascinating

project for the more advanced model engineer - an
ever increasing number of excellent models have been

constructed from this book.

B No castings are required to build the engine which

makes it an economical, as well as satisfying, project.

Also included is a reprint of the 1925 MoD descriptive

handbook for this engine, which will aid those less
knowledgeable on this type of engine to understand its

working. If you are interested in IC engine building, or
just want to build something different, then this is a

book you should consider carefully. 95 pages, with full
drawings and numerous photos of set-ups, parts etc. A4
format paperback.

Building Stirling |
* Warbrooke + £ 7.20
M In this best selling book, Ted
Woarbrooke describes how to build
a unique form of Stirling Engine
which does not have a displacer.
The theoretical possibility of such
an engine had been long consid-
ered, but as far as we are aware,
Ted s was the first design that actually worked.
M Because the only moving parts are the piston,
crankshaft, crank and flywheel this is a very simple
engine to build, and an ideal project for the beginner.
Equally it will have considerable appeal to Stirling
Engine enthusiasts as the possibilities for experimen-
tation with this design are considerable.
M This book conmins full drawings for the engine, plus
hints and tips on building it, assembly photos etc..
Stiing | requires no castings, and can largely be made
from bits in the scrap box Simple but accurate turning,
some hand work and some soldering are all that is
required to build this fascinating engine. High quality
32 page A4 paperback.

‘LBSC’ His Life and
Locomotives * £26.50
B There can be few model
engineers who have not come
§| across LBSCs designs or writings
and the statistics are impressive:
112 designs published over 44
years, over 3000 articles published
in ME and other magazines, the last
only a month before his death at the age of 84. And
he built 55 small steam locomotives himself.
M What made him famous was his style of writing -
informative, opinionated and down to earth, it gave
the ordinary man the confidence to realise that he
could build models if he wanted to, and then told him
how to do this. When one considers just how many
model locomotives have been, and are being, built to
an LBSC design, his impact will be realised.
M In this masterly book Brian Hollingsworth looks at
LBSC s life, writings and designs in some detail, warts
and all. The enmity between LBSC and Henry
Greenly is considered at length, as is his latterly some-
what fraught relationship with ME, and his sexuality.
M This is a fascinating and highly readable book on a
fascinating and highly readable man, and is a book any
model engineer with an interest in the growth of his
hobby should have on his bookshelf. 112 pages. Over
220 B & W photos and drawings. Hardbound.

The Tesla Disc Turbine
» Cairns» £ 6.90
B Nikola Tesla is famed for the Tesla
Coil, but another of his inventions is
the subject of this book and has
nothing to do with electricity, other
than perhaps as a possible means of
generating it. This was his Disc
Turbine for which a British Patent, which also
covered a compressor variant, was granted in [910.
B Unlike a conventional turbine, in which the rotor
consists of bladed segments, in Teslas machine these
were replaced by discs. Tesla claimed that a very small,
but extremely powerful machine was possible using
this principle - his aim was to produce a 25 hp
machine that would fit inside a bowler hat.
M Here the concept, and the history, of the original
engines, are described in detail. Uses for such
turbines, including car and light aircraft, are proposed,
all illustrating the extraordinary versatility of Teslas
engine. Finally the drawings and building instructions
for a small Tesla turbine, which any model engineer
can build, are included. Not only does a Tesla turbine
provide a very high power to size ratio, it can be used
as a compressor or pump. Build one and see just how
versatile it can be!
B High quality. 34 A4 format pages. Numerous
drawings and sketches, including é pages of drawings
specifically for a small Tesla turbine. Paperback.

B 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.

MAILORDER (Nostamp CAMDEN MINIATURE STEAM SERVICES,

needed in the UK) to:

Freepost (BA 1502), Rode, Frome. BAll 6UB

fax: 01373 - 830516

24 hour phone: 01373 - 830151
www.camdenmin.co.uk
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CAD and the designer

The editorial team always enjoys the debates
which arise in the Post Bag columns of Model
Engineer. It seems that the subject of computer
aided design is causing some interest at the
moment, and there is much speculation as to its
ability to reduce errors on the drawings we rely
on for the production of our models. It is difficult
to over-estimate the effect that this technology
has had in industry. Neil was once involved in a
study to assess the cost savings resulting from the
introduction of CAD technology into the company
in which he then worked. They amounted to a
minimum of 50%, stemming mainly from the
simple fact that the designer no longer had to
prepare finished drawings after making his
preliminary or rough drawings. Once he had his
rough drawings, he had his finished drawings too
as any errors and wrong lines were simply
eliminated from the screen before printing. The
powerful analytical and self-checking facilities
which feature on some of the more advanced
CAD packages also played a part in achieving
this saving.

Does CAD software cut down on errors? Any
CAD package still relies on a person to press the
buttons and create the design, and so it follows
that errors are still possible. Neil recalls a
conversation with an experienced CAD training
instructor in which he asked how long it took to
train someone before he or she became a
proficient CAD designer. The instructor thought
for a moment and said “/ can show someone how
to use the system in a couple of weeks and then
they need a few weeks practice to gain proficiency.
However, that does not mean they are competent
designers. At one time, it was not uncommon for
newly qualified designers to work under a senior
designer for a period of up to 10 years before they
were considered fully competent and worth the
Jfull rate of pay. Being trained in CAD does not
teach you how to design.”

Bearing these words in mind, it is perhaps not
surprising that errors occasionally creep into
drawings produced by our contributors and it says
much for their ability that we get away with so
few. Much is made of the practical skills
necessary to practise model engineering but we
tend to forget that designing is also a skill, a very
demanding one at that.

We recently had the opportunity to examine
some reproductions of the drawings of the LNER
A4 Pacific locomotive, Flying Scotsman. The
quality of draughtsmanship was superb and the
drawings could well be considered as works of
art. We believe the draughtsman who prepared
those drawings would have trained up very well
on CAD — it is evident that he had nothing to
learn about design work.

It should also be noted that CAD packages do
not teach the skills involved in making correct
engineering drawings. In the same way that to be
comprehensible, never mind effective, written
communication demands structure involving the
correct use of words, grammar and punctuation,
drawings too require a standardised and
recognisable format. CAD software is superb at
making drawings look neat and tidy, but it cannot
correct badly prepared material.
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New homel

Dave Roberts, proprietor of D. J. Bookbinders,
the transport magazine and journal binding
specialists, tells us that they have now moved to
new premises in Dorset. He writes:

“Since we wrote to you in August with details
of our new address, we have been on the move
again! We knew our stay at the Enterprise Centre
in St. Albans would only be temporary, as it has
been our ambition for some time to move to the
country, but we did not know just how short a stay
it was going to be. As you can see from our new
address, we have found our idyll in the Dorset
countryside. We hope to be up and running again
by mid-November, but please give us a call before
coming or sending anything by post.

“We do hope that if you have been a personal
visitor you will consider the journey to Harmans
Cross worthwhile, but we would welcome you as
a postal customer and can give you details of our
postal rates on enquiry. If you are coming in
person it normally takes us a couple of hours by
car from St. Albans. We are on the main road
JSrom Corfe Castle to Swanage. The journey from
Waterloo to Wareham takes 2 hours and there is
a bus service from Wareham to Swanage which
stops at the top of our drive. There are many
attraction on the Isle of Purbeck to make it worth
a visit, not least the Swanage Railway which runs
Jrom just outside Corfe Castle at Norden, into
Swanage. Harmans Cross station is a 15 minute
walk from our premises.

“We can assure our postal customers that the
service will be as before, and once we have
evaluated courier services in the area we hope to
be able to offer a more competitive price for the
return of larger quantities of bound volumes in
one parcel. Please ‘phone to check prices.

“We look forward to welcoming you to our
new home and workshop.”

D. J. Bookbinders have moved to Lifton,
Valley Road, Harmans Cross, Swanage, Dorset
BH 19 3DX; 'phone: 01929-481419; e-mail:
djrob(@binders.freeserve.co.uk

A Gearing Paradox: M. Jacques Maurel in France
made this gear mechanism and asks readers to
decide whether the arrangement is locked or
movable - and why?

A new challenge
We know from the letters received that many
readers enjoyed the puzzle posed by M. Jacques
Maurel when he presented his Intriguing Object
(ME. 4165, 22 March 2002). We are therefore
delighted to publish here the first in a new series
of questions from this contributor. As on the
previous occasion please do nof send answers fo
Post Bag; the answer will appear in the next issue.

The accompanying photograph (above) shows
a mechanism made with three stepped gears
meshing together. Each stepped gear consists of
a stack of ten wheels, each wheel (the thirty
wheels are identical) being a spur gear which has
three teeth of true involute form. The module is
approximately 25mm and the pressure-angle
approximately 50 degrees.

The question is this: is this mechanism
movable or locked — and why?

Superheaters

Following recent correspondence concerning the
silver-brazing of stainless steel superheater
elements to their headers, we are pleased to
report that the appropriate Johnson Matthey
Argobraze 56 filler rod is now available from
Polly Model Engineering Ltd. ("phone 0115-973-
6700) at £7 plus 75p p&p(UK) per el.5 x
600mm rod. A stainless steel grade flux is also
available from the same source for use with this
silver-brazing alloy.

CHUCK, the MUDDLE ENGINEER

by B. TERRY ASPIN
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Paper and pins

SIRS, - Having recently prematurely
ended my working life that started as
a thirty-shillings a week apprentice
in what was supposed to be ‘a trade
for life’ in West Yorkshires textile
engineering world I have seen many
odd facts stated in engineering
books, but a few recently have me
really baffled.

In a book on Swindon’s GWR
works there is a mention of railway
wheels made of compressed paper!
Could these have been light duty
wheels for dangerous environments
in chemical/explosive works or
something more (or less) esoteric?

In the same book, the author talks
about chunks of steel being
dangerously chipped off red hot
picces being stamped that heated up
during flight across the press shop
so that when they landed they
glowed white hot. What could this
heating be due to?

In a book on sniping there is the
remark that during tests a ‘paper’
bullet had the best penetrating power
of all! How could paper be so rolled,
pressed or otherwise formed so as to
penetrate steel plate?

Model Engineer readers span all
sorts of weird employment circles so
perhaps some can shed light on these
paper wheels and bullets and press
shop missiles.

We are quite pleased with all the
Chinese made tooling now available
that quite often has a finish never
attained in Britain, but has anyone
noticed that the Chinese cannot
make a sharp needle or simple
dressmaking pins that are both
sharp and rigid enough to penetrate
simple cloth? Both needles and pins
are very blunt and the pins are
seemingly made of soft mild steel
rather than the better pin steel used
formerly in Britain. Samples
enclosed for your comments (photo
above—Ed.) and please don’t ask
why I combine engineering with
dressmaking!

Melvyn Strelitze, W. Yorkshire.

PTFE piston rings

SIRS, - I write to ask if anyone is
aware of any information regarding
the machining, sizing and fitting of
PTFE piston rings. Stan Bray refers
to them in his book* but provides
no details. I also noticed a snippet
on the topic from Mr. R. J. Hobdell
(M.E. 4226, 23 July 2004).

Perhaps an article on the subject
may be of interest to readers
building steam engines. In the
meantime any assistance which

In his letter below, Mr. Melvyn Strelitze discusses
imported pins and needles, among other topics.

could be provided on the subject
would be much appreciated.

As an afterthought, Bay Plastics
of Newecastle stock various types of
filled PTFE. 1 believe the carbon
filled variety to be the best for
steam use. | stand to be corrected in
this matter, but it seems awfully
expensive at about £12 or more per
inch of 60mm diameter.

John Southouse by e-mail.

(*Model and Miniature Locomotive
Construction by Stan Bray, ISBN
0-9536523-7-8 is published by and
available from Camden Miniature
Steam Services, Barrow Farm, Rode,
Frome, Somerset BAIll 6PS; phone:
01373-830151; fax: 01373-830516;
e-mail: orders@camdenmin.demon.
co.uk for £33.30, UK p&p included.)

Modifications

to a soldering iron

SIRS, - Herewith another offering
in the hope that it will help fellow
sufferers from the pangs (that’s a
kind word) of old age.

Some years ago, a reader writing
to Post Bag recommended the
‘Scope’ soldering iron. At that time
my rarely used electric soldering
iron (dating from the thirties, and on
its second element) was taking a
long time to heat up, and probably on
its last legs. 1 owned a ‘Miniscope’
and its transformer, so it seemed a
good idea to purchase its ‘big
brother’. Both these operate by
having a large current from a low
voltage transformer pass through a
carbon resistor in intimate contact
with a small copper bit, the contact
being provided by sliding the resistor
against the rear of the bit. The ‘Iron’
is thus into action in seconds,

The Mini had a convenient lever,
but when its big brother arrived, |
found I had to push a sleeve forward
while holding the iron, in order to
make it perform. Okay for the young
and agile, but in the end [ had to
adopt the solution shown. The
handle is a piece of aluminium alloy
tube, about 35mm dia. and about
135 mm long. It was sawn from the
end of our backyard umbrella which
was too high. A half inch rat tail file
was used to groove the top end after
it had been squashed in the vice. An
offcut from a shop restoring exhaust
systems for motor cars would be
able to produce a similar tube, or a
piece of ‘two by one’ drilled through

the longer dimension and then sawn
through the hole would do.

A Jubilee clip is used to hold the
handle to the ‘iron’. The operating
rod was either 3/32in. or 4mm dia or
thereabouts. A round hole was
drilled at the back of the handle to
clear, and one at the front, which
was eclongated using a small
file. The rod was welded to a loop
cut from the end of a suitable piece
of pipe, and this was the “pusher’
for the sleeve on the iron. The
push-button was turned from a
piece of round polyethylene, and
like the rod, threaded 3/32in. BSW.

Enough thread was organised
for a lock nut, but this proved
unnecessary. The slots for the
Jubilee clip were chain drilled, and
with a piece of wood between the
sides, a small cold chisel cleared
most of the rest. A file, a relic of
Kettering ignition, finished the job.
It may look as though the clip goes
through the push-rod, but it pursues
a circular course beneath it. The
thin hard alloy of the handle gave an
adequate grip on the tapered body
of the ‘iron’. Otherwise 1 would
have interposed some insulating
tape. The final result was a posh
picce of coarse engineering.

A note of caution: when using the
sort of acid fluxes which are used in
conjunction with the solders for
stainless steel, or humble old Baker’s
fluid (zinc chloride), or phosphoric
acid (obtainable from your friendly
neighbourhood hardware store as
‘Rustkiller” or similar) do be careful
about applying them to the bit on
your ‘Scope’. Keep the bit pointing
downwards, and use a minimum of
the stuff. If you don’t, the next time
you come to use the ‘iron’ you may
well find it is dead.

There is an apple green layer on
the carbon resistor, and on the
thread (1/4in. BSW) of the copper
bit. Scraping the heating element
clean is easy. but trying to hold the
bit to wire brush the verdigris from
its thread is not easy. A degreased
1/4in. BSW button die can come in
handy. An hour later, you may well
be back in action! Those cotton buds
made like double-ended bacterial
swabs, and available in your local
supermarket or friendly corner shop
are useful for application of these
fierce fluxes. They are useful for
swabbing up excess Loctite too!

. ...o\ .

Mr. Derek Cooke's
soldering iron adaption.

’

The name Jubilee might fox
some readers. The worm drive clip
was put on the market by Terrys of
York at about the time of King
George V’s Silver Jubilee. Almost
70 years later, it is still going strong.
It can come in handy as a work
holder. Coarse engineering? Costs
next to nothing, requires little effort
and time, does the job, and who
cares what it looks like? It is the
antithesis of putting scraper marks
on surfaces which don’t need it.

By the way, it was the Terry of
York which made top-notch springs,
not the Terry of York which made
superb chocolate, and still does. I
hope the other Terry is still going.
Derek Cooke, Western Australia.

Loch toolboxes
SIRS, - Neville Evans mentions the
modifications made to some of the
tenders fitted to the Highland
Railway ‘Lochs’ when the toolbox
was removed from the rear (M.E.
4232, 15 October 2004).
According to two authoritative
sources, it was the tank which was
extended, not the frames which
were shortened; the longer tank is
said to have increased the capacity
by 100 gallons. The three 1917-built
locomotives had the modified
tenders from new. Curiously this
modification does not seem to have
been made to the almost identical
tenders fitted to the ‘Big G’oods.
The authorities referred to are H
R. Locomotives - Book I by I. R. H.
Cormack and J. L. Stevens, (Railway
Correspondence & Travel Society,
1988) and Rail Model Digest No.l,
featuring Peter Tatlows illustrated
description of the H. R. ‘Lochs’,
Ian Dawson, Sussex.

Annabel
SIRS, - Just a line to express my
pleasure on reading Jim Robson’s
article on Annabel in MLE. 4232, 15
October. | have always been fascinated
by the huge American locomotives
with their multiple power units and
the enormous power available. They
certainly put our British engines in
the shade and indeed it is doubtful if
the huge American types could ever
be accommodated on our railways.
The article will certainly whet
many readers’ appetites for more
information and [ turned to my copy
of The History of North American
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Mr. Stephen Atkinson’s miniature MG TC progresses. Top left: the completed chassis is painted; bottom left: the bodywork is ready for fitting the doors
and bonnet; right: an assortment of ‘bits and pieces’ with one wheel chrome plated as a test piece — they have now all been similarly treated.

Railroads, edited by Bill Jenne, and
published in 1986 by Bison Books
Ltd. Sharp and highly detailed, the
photographs are amazing, and include
not only a magnificent 2-6-6-2
(pages 172/3), a superb 2-8-8-4
(pages 102/3), but an amazing
‘triplex” articulated 2-8-8-8-2
(pages 120/121).

However, not only does the book
show articulated locomotives, it also
features many earlier and simpler
locomotives and some of the other
monsters, such as the huge turbine
locomotive, a 6-8-6 with 16-wheeled
tender. This locomotive features huge
connecting rods on the four drivers
cach side and enormous steam pipes
to the turbine (turbines?). Another
interesting design was the cab-ahead
locomotive, shown on pages 8/9
in 2-8-8-4 formation, a fascinating
engine, rather as if the engine is
running in reverse (even the cylinders
are behind the drivers but the cab is
forward, with windows and so on all
round and across the front.

As [ understand it, the main
problem with articulated locomotives
was the loss of steam pressure in the
pipework between boiler and pistons,
solved, if at all, in many different
ways. Unfortunately the book
referred to is an historical account of
the growth of the American railway
industry rather than the intimate
details of its locomotive construction,
and for these established booksellers,
including old friends, Camden
Miniature Steam Services (‘phone:
01373-830151) will surely be able to
help as few railways have been
photographed and written about
more than those in America. I am
sure Jim Robson will find answers to
his questions quite easily, perhaps on
the Internet.

Richard A. Deal, Hertfordshire.

Socket sets

and square stuff

SIRS, - I did enjoy M.E. 4231, 1
October 2004. The tiny socket set
was an inspiration — I have already
made one, though I am not happy
with the ratchet wheel or the finish,
s0 | will be making a second!

I believe this to be the sort of
article people mean when they ask
for more articles like in the ‘old
days’, very much in the spirit of
Duplex and Geometer.

Can anyone point me in the
direction of a supplier of !/16in.
square mild steel? I need some for
Lady Stephanie’s eccentric ‘rod’ but
I can only find brass in this size.
Neil Wyatt, Staffordshire.

MG TC progress

SIRS, - Following publication of the
article describing my louvre press
(M.E. 4228, 20 August 2004), I
enclose for your interest some
recent photographs showing progress
on my MG TC.

I am now working on the final
part, the bonnet. I have the sides
made with their louvres as detailed
in the article, but the hinging together
of the four sections is proving to be a
real problem. Making piano hinges
and the top hooking-together type of
hinge is not easy.

My aim is to have the car ready for
the next Model Engineer exhibition
at Sandown Park. It is the best I can
manage, so all | can do is to hope!
Stephen Atkinson, N. Ireland.

Monotube boilers

SIRS, - I have been experimenting
with flash steam or, as they are
referred to more precisely, monotube
steam generators. Mine are installed
in 5in. gauge gas and oil fired
locomotives and of course the issue
of boiler testing has arisen. I would
like to get this sorted out and cleared
up, if possible with a ruling from the
Southern Federation of Model
Engineering Societies. There is no
mention of this type of boiler in their
boiler testing guide book.

[ have had one tested as if it were
an ordinary boiler, but all that is
being tested is a length of 8mm
copper pipe, which everyone knows
would take a few thousand psi (mine
was tested to 600psi). The only parts
really tested are the unions at each
end of the pipe! Two other clubs said
it did not need a certificate, as it is
not a boiler, just a long steam pipe. If

they burst, nothing much happens
except a loss of pressure, bystanders
being shiclded from the leak by the
outer casing.

I have been told that if a monotube
is treated as a boiler and tested under
Southern Federation rules, it must be
made of copper and not stainless
steel. All the ‘Experts’ will tell you
that flash boilers must be made of
stainless or else they will melt or
burn away. Mine has not done this,
but I would prefer stainless in a
future project, and I am told it cannot
be tested. I have used stainless for a
separate superheater, fitted after the
regulator and auxiliary take-offs. The
objection to stainless in conventional
boilers is mainly based on the
welding of it, but these monotubes
need not be welded at all.

Does anyone seriously think that a
stainless steel tube is in danger from
a working pressure of 300psi? This
implies that copper is stronger than
stainless under the conditions
obtaining, which we all know not to
be true.

What is the position regarding
flash steam hydroplanes? Some time
ago there was some publicity about
a monotube boiler suitable for coal
firing (Ted Jolliffe had something to
do with the company promoting it)
but testing was never mentioned.
The trouble is that it always seems to
be assumed that all we ever make
are conventional locomotives with
conventional boilers. We should not
have rules which discourage
experimentation. My own opinion is
that the safety valve and any
external pipework should be tested
since that is where steam leaks
could be dangerous.

Views and 1in letters p

I think that stainless should be
permitted in a monotube boiler,
because it is already widely used in
superheaters. It is quite absurd to
recommend it in a locomotive type
boiler and condemn it in a
monotube type. Unless an arbitrary
point is selected, as I have done by
fitting a regulator at a certain point,
you cannot tell where the ‘boiler’
ends and the ‘superheater’ begins!

I really hope that some clarification
can be made on this issue.

Keith Pearson, Gwent.

Bandsaw blades

SIRS, - With reference to Mr. G
McLatchie’s letter relating to
bandsaw brazing (M.E. 4232, 15
October 2004), Axminster Power
Tool Centre solved the problem for
me (usual disclaimer). I bought
from them an American made kit
identified as a Blade Brazer.
Contained in a plastic box, the
kit comprises a grinding jig,
flux, brazing material, clips to
hold the blade while heating, and
full instructions.

Axminster’s own bar code label
attached to the box carries the
number BR 15101, which is
presumably their catalogue number.
I hope this information is of use.

Incidentally, my last order from
Axminster was about a month ago,
and the young lady who took my
order explained that I would receive
the items one to two working
days from the time of my call,
which was on a Friday morning. 1
received my goods Monday
morning. You can’t expect much
better than that!

Derek Collier, S. Gloucestershire.
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An accelerating relay. The coil carrying the motor
current lifts the contact disc seen at the top of
the relay. The calibration is adjusted by adding
weight to the container in the coil

Colin Beckwith
introduces a major new series
on electric traction.

Partl

odel engineers who build steam

locomotives have always endeavoured to

manufacture accurate representations of
their chosen prototype in terms both of their
construction and operation. This article has arisen
from a wish to apply a similar psychology to
miniature electric traction and to provide an insight
into the level of complexity to which the Author
has gone toward achieving this. The goal has been
to reproduce the operation of a full size electric
locomotive in model engineering scales. While the
focus is on the design and construction of the key
item of apparatus, namely the electro-pneumatic
contactor, the series will also provide a basic
grounding in electric traction techniques.

Driving a full size electric locomotive is nowhere
near as difficult as driving a steam locomotive.
Efficient steam operation derives from years of
learning locomotive design coupled with an
understanding of its very individual operating
characteristics. It could hardly be said that driving
an electric locomotive is as physically demanding
as driving a steam locomotive. I accept this
fact without reservation and respectfully tip my
hat to those who can drive steam locomotives
with nonchalance.

“Hang on though, there must be more to electric
trains than that?"" 1 hear you say. “Yes!" | answer,
“there is much more to it than selecting forward,
releasing the brake and pulling the power handle
round to notch 4. True enough, although the
motorman has quite a simple job when it comes to
moving and stopping the train. The reason that he
has such an easy time is more by design than by
accident, enabling the delivery of energy to
machines requiring, in full size, hundreds of
kilowatts of electrical power. This is where the
feats of science and engineering begin; feats which
include accelerating the vehicle at the maximum

ELECTRO-PNEUMATIC
CONTACTORS

rate which wheel-to-rail adhesion will permit, and
doing so not on one traction-unit, but on say six,
which may be up to 250 yards down the train, with
equal precision of control on each. Or controlling
as much as 10,000hp with no more effort than it
takes to drive a car — and frequently less. It is the
technology that enables this to happen which is the
focus of my model engineering goals.

So much for the full size jobs; what about
applying this to a miniature traction unit? Well,
you could get one of any number of proprietary
black boxes and connect this to a hefty battery
and a couple of wheelchair motors. Then, fey
presto, you are half way to an electric locomotive,
albeit less brakes and bodywork. I realise that this
description represents the aspirations of many in
our great hobby. I hope these good folk will
forgive me if say now that this is not my approach.
I feel I have sufficient grounds for a single-minded
lack of reticence here. My justification is born
out of a familiarity with what goes on beneath
countless electrical equipment covers and slab-sided
locomotive bodies. I will try to give readers a
basic understanding of how and why I elected
to aspire to building a miniature version of a
full-size electric traction unit.

Electric traction techniques

On the outside, electric trains are quite simple
looking devices, gliding in and out of stations
with seemingly effortless power. A glance inside
abruptly changes this impression for observers
unfamiliar with electrical technology. 1 must be
careful here to avoid over complicating the whole
issue. Most will appreciate the basic items of
power equipment necessary to make an electric
train go, forgetting for now the plethora of system
voltages, which further mask the issue, and
focusing on the immediate. We know that electric
trains are almost universally propelled by large
electric motors. We also know that trains will take
their power, while under way, from some fixed
supply installation; this will be at whatever
voltage or format befits the service and terrain.

Between this supply infrastructure and the
motors, we introduce a control system into which
the driver will interface. The degree and boundaries
of this interface will depend on the particular
traction application. For example, a multiple unit on
suburban duty will only really want to get up to full
speed and do so as quickly as the limits of adhesion
will allow. The steam locomotive in this instance
needs more of a hand, as it were, the hand in this
case belonging to the driver. The locomotive has a
varied role ranging from heavy freight to fast
passenger service; for this reason its driver has to
adopt a very proactive approach to his task. He is
given the very fine control of the road speed that the
driver of a multiple-unit has not.

I would love to explore in great detail the
complexities of AC traction, DC traction, system
voltages, control systems, traction motors, drive
systems and so on, but this is not really within the
scope of this article. However, 1 will observe that
electric trains, whatever class of service they
occupy, will always need a control system. It is the
clectro-pneumatic or EP power contactor that can

be a key component of any traction control system.
It is the device which isolates the power circuit
from the supply. When the driver opens his
controller, the power contactors will close and start
the traction motors. Often it will protect the
vehicle’s wiring, for example in the event of a short
circuit in the traction motors. It will disconnect and
isolate the power equipment from the supply when
the train slows on approaching a station.

Remote switching

The levels of power required for most electric trains
are too high for direct *hand’ switching of motor
circuits. Such has been the case for many years, and
various methods have been tried. So what exactly
is ‘remote switching’? It is a phrase [ have used
to describe the function of a relay in the simplest
of terms. This relay, if given a very large switching
duty together with specialised contact design,
then becomes a power contactor thus allowing
high-energy circuits to be switched remotely.

Let us consider this electro-magnetic or EM
power contactor, given to switching perhaps
hundreds of Amperes. Large currents need large
conductors, typically 1,500 Amperes per sq. inch,
which adds to the mass of all the moving parts. In
an EM device these are invariably lifted in order to
close the contacts. The coil needed to do this for a
contactor rated at 250 Amperes, small by railway
standards, is very large and hungry on power.
Some readers may be familiar with the almost
ubiquitous Metropolitan Vickers R type EM
contactors used on hundreds of suburban trains for
the Southern Railway between the wars. The
contactors were rated 250 Amperes at 660 Volts
and they were huge. Power demand for their
operating coils was so high that they were fed at
line voltage, yes that’s right, 660 Volts. How's that
for a Health and Safety issue? Due to the
limitations of the EM contactor, a separate circuit
breaker was needed to provide adequate fault
clearance and isolation. This circuit breaker was
bigger and even heavier than the contactors.

This situation can be improved relative easily
with a little lateral thinking; not by me, unfortunately,
but by others in the years up to and including 1905.
Compressed air is, and was then, freely available on
electric frains as it was provided for the braking
system. This led to the use of a small air cylinder in
place of the massive coil to close the contacts,
control of the air flow being by means of a
solenoid valve with a much smaller coil. Due to the
minimal power requirement, the solenoid valve coil
could be energised from a low voltage supply. The
use of air at a pressure of about 70psi allows a large
force to be generated by the cylinder to close the
contacts very firmly.

Sufficient reserve capacity can be provided to
compress a large spring located inside this cylinder
when the contacts close. Once the air is exhausted
from the cylinder this opening spring then gives
extremely rapid separation of the main contacts.
The EP contactor is thus eminently suitable for
clearing electrical faults on the vehicle, an aspect
which compares with the EM circuit breaker
mentioned above. Unlike EM applications, the EP
equipment requires no specialised circuit breaker,
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Figure 1 - Basic Equipment Layout

this duty now being in the hands of the so
designated EP contactors. For any particular
application, any EP contactor can be made
interchangeable with others within the equipment
on that vehicle. This simplifies design and reduces
the predominance of spare parts and tools. It should
be said that this feature predominates in the EM
equipment contemporary with my choice of EP
contactor, neglecting the circuit breaker of course.

Description of locomotive

The locomotive | have chosen to ‘re-create’ is the
well known 1200hp machine introduced by the
Metropolitan Railway in 1922 and manufactured by
Vickers Limited of Barrow in Fumess. To my
knowledge, two examples still exist; one is No. 5
John Hampden which resides in the London
Transport Museum at Covent Garden, the other is
of course No. 12 Sarah Siddons still operated by
London Underground. The control system of these
locomotives is very similar to the Southern Railway
electro-magnetic installations once so common.
The similarity even stretches to the traction motors,
which are the celebrated Metropolitan Vickers 339.
The Southern Railway ordered thousands of similar
339 motors for its suburban electrification.

The 1200hp locomotive is to be regarded as
somewhat out of the ordinary and genuinely ahead
of its time for 1922. The use of self-ventilated
motors was an innovative step in those days, as was
the simple two bogie configuration on a unit of this
output and speed. The general rule of locomotives
so flippantly referred to earlier does not hold
true with the Metropolitan locomotive which was
designed on multiple unit lines. This includes
automatic acceleration, which is not strictly
locomotive territory. To be fair though, it is
possible for the driver to enable slow speed
operation by holding the controller at half speed.
This is the only non-wasteful speed step available,
this being by virtue of the rheostatic series/parallel
control used. With careful manipulation of his
master controller, the driver can also hold the
acceleration in any ‘notch’, a term more commonly
associated with steam locomotive reversers.

It may be as well to explain some of the
technicalities referred to above, particularly
automatic acceleration and rheostatic control.
Most motors are designed to have a very low
internal resistance and traction motors are no
different. I will not go into mathematics here, but
suffice to say that connecting a motor having a
resistance of 0.25 Ohms to a 660 Volt DC supply
will result in the delivery of a couple of thousand
Amperes or more. If this were allowed to occur, it
would be an utter catastrophe, so clearly something
has to be done, resulting in the need for the

rheostat and rheostatic control. This rheostat is not
much more than an enormous bank of electric
heaters designed to waste energy. More importantly
they limit the traction motor current to around 350
Amperes at initial starting.

The complication of the so called, ‘back emf
(electo-motive force)’ now appears. Once the
motor starts to rotate, it generates a voltage opposing
that of the supply. Because this back emf opposes
the line voltage, the motor current falls markedly
as the locomotive accelerates. It is now necessary
to switch out parts of the rheostat to raise the
voltage to counteract the back emf of the motor. A
fixed number of these resistance steps are cut out,
continuing the progression up to full speed. This is
done by power contactors, which operate in a
‘programmed’ sequence under the control of a
special relay. The relay tells the contactors when to
switch and thus accelerate the train. The
accelerating relay, as it is termed, enables the
acceleration process to be automated.

By this means, each ‘resistance notch’ is cut out
at the proper time, or more correctly the proper
current. The effect of this is to limit the starting
current to a pre-determined value based on the
optimum acceleration rate. The accelerating relay
(photo 1) consists of a coil which carries the
traction motor current with a disc shaped contact.
Operating vertically, the relay lifts when the current
is too high, opening the contacts. When the current
drops the relay contacts drop thus re-establishing
the circuit. The current at which the relay lifis is
pre-set on the bench using special weights.

The amount of current deviation is governed to a
great extent by how many notches occur during the
acceleration cycle. The Metropolitan locomotive
chosen has 14 distinct notches furnished by
13 electro-magnetic power contactors. These
locomotives had two separate control equipment
sets, one set for each pair of traction motors. The
consequence is that each locomotive has 26
contactors plus two circuit breakers. For
convenience | will describe only half of the
locomotive. In order to limit the duty on the starting
rheostat the two motors, each wound for 600 Volts,
are arranged in series configuration. The first stage
is rheostatic progression up to half voltage. That is
300 Volts across each motor.

The motors are then re-connected in parallel
with further rheostatic progression up to full
voltage and speed. This is accomplished without
any break in tractive effort, under the auspices of
a process called bridge transition. All this can be
achieved without the intervention of the driver,
save only to initiate the sequence by virtue of his
master controller. The bridge transition described
can be accomplished with a defined switching

sequence. This sequence is pre-programmed into
the equipment using specific control wiring
layouts and the auxiliary contacts on which I will
provide more details later.

It is the duty of the power contactors in the
equipment, be they EP or EM, to provide this
switching capability. They are the key components
of any traction control regime.

My locomotive

When it came to reproducing this I was forced to
make what I would call substantial compromises.
I did not want to reproduce the locomotive control
system exactly, but use it as a basis for the
clectrical equipment I have developed. I wanted to
apply this methodology in a sympathetic manner
and end up with a locomotive that looked similar
inside and out, but only differed in the technical
detail, albeit minimally.

I wanted to have series/parallel control and be
able to apply automatic acceleration, in short to be
able to copy the functionality of the full size
locomotive. To achieve this I would have to apply
exactly the same level of complexity to the control
equipment whether it was electro-magnetic or
clectro-pneumatic. Mainly for reasons of
practicality, but probably with a fair degree of
obsession, I have chosen to use electro-pneumatic
contactors to perform the switching functions.

I have included a basic equipment layout (fig 1)
in order to show where the EP contactors figure in
the main scheme. It will be seen that there are three
main sets of equipment. The two line switches are
provided for power circuit isolation and are EP
contactors. The unit switches are divided into two
parts. The four circuit setting contactors switch the
power circuit configuration between series and
parallel while the six resistance contactors switch
out sections of the main starting resistor or
rheostat. These ten EP contactors are mounted
together but separate from the line switches.

The other items shown are the two reversers
which, as their name suggests, reverse the traction
motors. These are also EP in operation for many
of the reasons stated in favour of EP contactors.
The main starting resistor is mounted above the
resistance contactors for ease of wiring and due to
the heat generated when carrying current.
Consisting of up to ten separate boxes frequently
called grids, they are made of cast iron in sections,
built-up to the correct resistance value.

To be honest I have to admit that at present the
locomotive is still a ‘design’, but it is well
developed and almost completely defined. The vast
majority of the development work has been done
and the control equipment forms the main part.

@70 be continued
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Trepanning the rocking arm mounting holes in the milling machine after
chain drilling. The holes were then bored to size using the boring head.

Milling the keyway in the headstock plate for the master cam striker plate.
The plate should to be a good fit in this keyway and needs careful fitting.

CAMCUTTER

A. ]. Aldridge

in South Africa, explains how to
make the headstock and tailstock
units of his novel machine.

@ Part V continued from page 501
(M.E. 4233, 29 October 2004)

he two plates which form the headstock

(fig 14) can be profiled, sawn or laser cut

which would include the 64mm wide sloping

hole in the plates. In my own case, the pair were
roughly guillotined then bandsawn to the shape
with all measurements taken from the top bushing,.
My first attempts at making this hole were by chain
drilling and knocking out the waste with a chisel,
but in 8mm plate this is very heavy going and a far
befter way is to trepan the hole on the milling
machine or vertical slide (photo 22). Once the hole
is in both plates, which are tacked together for the
operation, the remaining features can be attended to.
At this stage most of the dimensioning is fairly
open. The 22mm holes do not have to be exact,
this just happens to be the size of the biggest drill
in my possession. The keyway (photo 23) for the
striker plate, on which the master cam bears,
must be a good tight fit to the mating striker
plate, so it is probably as well to make this first
and use it as a gauge (fig 15). The striker plate
takes considerable force when the machine is
cutting and must not have any free play, which
would be seen in the cam profile as an error,

Figure 14
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Boring the circular ends of the elongated sloping hole used for the tailstock

stand plate on the milling machine.

therefore plain bolting is unacceptable. The
keyway has a line of holes which will be used to
clamp the striker plate through holding bolts.
The details which make up the headstock are
shown on fig 16. Note that the bushings are given
definite tolerances, something which we model
engineers tend to avoid, but which should be used.
In our normal work we tend to work to the nearest
0.001in. and get excellent fits, but that will not
work all that well in this construction, hence the
need for detailed tolerances. Each bushing will
require a shallow groove for the lubricant to move
around the circumference. The actual lubricant

Reaming the hole that receives the spindle in the tailstock top member.

—

The component has been attached to a plate for machining.

would normally be grease, but [ think that
machine oil might be more suitable here as the
machine is not in continuous use and oil spreads
more quickly than grease.

When placing the bushes, the oil entry hole is
drilled through from the headstock plate. The
spacers can be left for the time being until such
time as ecrection takes place when exact
dimensions can be found. The inside plate of the
headstock will be glued or welded to its footing,
but it will also be dowelled at the early stages of
erection. The outer plate will almost certainly be
off and on several times, and this has to be

properly dowelled with tight fits in each location.

The spring return and guide has undergone
three revisions, cach teaching a new lesson. The
primary one is that a great deal of force is
required to keep the cam and follower together.
The guide body is fabricated by welding or
brazing. The 34mm dimension should be checked
against the job at each erection stage.

Tailstock

In many ways the tailstock is very similar to
the headstock, using very similar machining set
ups. In fact, I made the headstock and tailstock
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one after the other,
particularly to get the
angle of the slot the same
in each case (photo 24).

The tailstock leans back
merely to gain a little more
length on the workpiece
without enlarging the bar
bed; the actual angle is
not vitally important but
should be about 15 degrees.
Longer bar beds could not
be accommodated on my
ML7 as shown earlier
(photo 16, M.E. 4231, 1
October 2004) with the
lathe at its maximum for
drilling the end holes in

the bars.
It was an afterthought
to sit the tailstock proper

on a separate saddle
section, but this will allow ol o
the construction of cams
with concave surfaces, as
used in locomotive work,
to be made singly but

©

Figure 17

CAMCUTTER
TAILSTOCK STAND
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accurately with the tailstock

out of the way. The core of the tailstock is the
rotating centre section which has low friction
bearings, but plain bushings could be used. The
centre can be propelled forward or backward,
as in a normal lathe, with a square thread and
hand wheel.

The machining of the top part starts with
turning a cast iron or steel block to make the
bearing or bush seats. If the block is long enough
both steps can be done in one setting, otherwise
it is a case of turning end for end, clocking the
position and machining the other end. The next
stage should by now be familiar as it uses buttons
to find the 15mm offset, as we have done for the
rocking arm (photo 25). Boring of the housing is
also more of the same with all measurements
referred to the outer diameter and with due

&

Machining the tailstock split back plate as a
single disc by bolting it to a fixture plate held

in the 4-jaw chuck.

attention paid to the stated tolerances.

The bushes themselves are bronze turnings
which, once pushed home, should just protrude
beyond the housing with the one nearest the
headstock free in its hole so it can be readily
removed to allow the cenire fo pass through. On
final assembly it may be glued but this should
not be necessary. The back plate is split to
facilitate assembly and was machined in two
halves on a fixture plate (photo 26). The parts
were attached to the fixture plate using the holes
for the fixing screws. It should be noted that the
usual button method was not used in this case for
sefting out the 15mm offset, as very close
dimensioning was unnecessary. Further details of
the tailstock will appear next time.

@70 be continued.
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AN INTRODUCTION
TO PRESS TOOLS

Jim Haslam

continues his discourse with an
explanation of how he tooled up
for some circular locking plates.
®Fart Il continued from page 499
(M.E. 4233, 29 October 2004)

mall press tool punches and dies made

from silver-steel and gauge plate can be

easily and economically made, especially
when used in conjunction with a standard punch
and die holder. When only a limited number of
pressings are required the punch and die
assembly can be used unhardened, it is however
helpful to lubricate the punch and die to extend
their wear life.

Consider the following example of small
tooling used in the production of the circular
locking plates (fig 1).

1: Thirty 1mm thick blanks were guillotined
approximately 75mm square; the corners were
roughly cut to an octagonal shape and to remove
excess metal.

2: The blanks were drilled to 12mm diameter
and mounted on a bolt. The bolt served as a
mandrel, enabling the outside diameter to be
turned in the lathe using the 3-jaw chuck and
tailstock support.

3: A small silver-steel notching punch (fig 3)
was made, hardened and tempered and fitted to a
mild steel holder to suit the ram of the fly press.

4: The matching die, also made from
silver-steel (25mm dia.) and hardened and
tempered, was fitted in a standard base plate
holder. The base plate was then clamped to the
bed of the fly press, having been aligned with the
punch previously located in the ram of the press.
Standardised base plates and punch holders allow
small dies and punches to be interchanged, thus
giving economy in materials.

The die base plate was fitted with a datum pin
to enable the previously turned blanks to be
located relative to the notching die and indexed
as required. No stripper plate was used.

Marking out fluid was applied to the face of
the base plate and radial lines marked out to
enable the first and subsequent notches to be
indexed for position. This was then repeated for
13 notches. With careful setting, pitch error was
minimal. An alternative arrangement could have
involved a removable location pin to fit in
previous punched notches.

5: A soft punch was produced by milling a
groove to produce the required internal keyway
tab (fig 2).

The reverse tab, needed in the die, was formed
by inserting and silver-soldering a rectangular
piece of stock material and finally finishing flush
to give the required cutting face. With discs
located on the outside diameter, and punch and
die lined up and clamped securely to the press,
they were ready for piercing the centre hole.

A large size fly press was used, but despite
giving it a hefty swing, even with fly weights
fitted, the ram bounced back nearly up to its

starting position and did not pierce the hole. This
was not surprising since the circumferential length
of shear edge was in the order of 100 millimetres.

To overcome this, a ‘shear angle’ was added to
the face of the punch to give a gradual ‘can
opener’ type of continuous cut which was quite
effective. As mentioned previously, it was

important to set the stop collar on the ram to
control the depth of punch penetration, and since
no stripper plate was fitted, the discs required
manual removal from the punch, care being taken
to avoid sharp edges!

The final operation was to dish the
locking plate using the tool shown in fig 4.
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Milling the lugs on the base of the pillar with the
work held in the small Myford vice.

Using a cigarette paper to locate the cutter with
respect to the work (lathe drive disconnected).

Using a square to check that the lugs are square
to the bed and hence parallel to each other.

A PARTING OFF STOP

Bill Steer

describes how to mill the lugs on
the base before moving on to the
remaining components for, and
use of this handy accessory.

@ Part Il continued from page 509
(M. E. 4233, 29 October 2004)

e next need to mill away part of the

base, leaving the two location lugs. This

should be easy for anyone with a
regular, heavy milling machine. The work can be
clamped or held in a large machine vice and the
two sides of the shoulder worked on at one setting.
Like the support head this too is a little more
involved if it has to be milled in the lathe, using the
vertical slide. Owing to space constraints within
the lathe itself, the first difficulty to be encountered
is that of holding the work. Fortunately, now that
the column is near its finished diameter, it is just
possible to grip it in the Myford vice.

The set-up that I eventually used is shown in
photo 13. The depth of cut was governed by way
of the cross-slide, and feed was provided by the
vertical slide, working downwards. This
arrangement is not ideal, since the upward thrust
of the cutter is being taken by the movable and
hence less rigid jaw of the vice; also, any free
play in the system will be influenced by gravity
trying to pull the workpiece downwards. Both
these effects can result in a poor finish; however,
by using fine feeds and ensuring that the slide
ways are set on the tight side, satisfactory results
can be obtained. The alternative is to have the
workpiece facing towards the rear of the lathe
and to feed in an upward direction, but this
makes it very difficult both to watch and check
progress. In either case it is important to avoid
climb milling resulting from an accidental
reversal of the feed direction.

Alignment operations

Before starting the milling operation, check that
the hole drilled for the key will be correctly
aligned with the lugs once they have been
formed, not that this will have any bearing on
performance, but it will look better if it is. Also,
using a dti, check that the body of the work piece
is square with the axis of the lathe.

Begin by milling one side of the lugs first,

using a series of shallow passes to bring the cut
to its full 1/8in. depth. An easy way to determine
where the edges of the lugs should come is to
pass a length of 3/8in. dia. silver-steel rod through
the central hole and use this, in conjunction with
the end of the milling cutter and a feeler gauge or
cigarette paper, to set the final saddle position
(photo 14). Needless to say, the drive to the lathe
must be disengaged before one’s fingers are
placed in the vicinity of the milling cutter!

Once the first side has been completed, the
work piece can be rotated through 180 degrees.
Check again that it is still square to the lathe axis
and that the recently machined surfaces are truly
vertical; the milling operation can then be
repeated. Photograph 15 shows a further check
being made during this latter operation. When
nearing the final cut, check the depth so far with
a DTIL, and compare it with that of the first side
(photo 16). The amount of material taken off
during the final cut should be such that both
readings become equal. Exercise some caution
here, since if you overdo it, you will have to turn
the work around and take more off the first side!

Finally, having released the work from the
lathe, remove any burrs with a fine file, and test it
by placing it in a suitable T-slot, preferably one
which has had little use. It should sit down firmly,
without rocking. If it does show any tendency to
rock, try it in another slot; the amount of
distortion that can occur at the edges of T-slots,
despite careful use, can be quite surprising.

If it continues to remain unstable, and your
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T-slots are beyond reproach, then I suggest getting
out the engineers’ blue and using a fine file/small
scraper to correct things. It is important to get this
right, since any discrepancy will put undue strain
on the slots once the completed stop is bolted into
position. Of course, should you discover that your
T-slots are not as good as you thought they were, it
might be worth using the scraper in conjunction
with a surface plate on them!

Finishing the pillar
Once the pillar fits the T-slots nicely, its outer
profile can be finished. Set the work between
centres using the previously made plugs once
more, with the base necarest the catch plate.
Reduce the top section to 3/8in. dia., testing with
the head assembly to ensure that a good fit is
achieved. The specified length of this portion is
5/gin. but the position of the shoulder, which is
more important, should be determined from the
base, taking into account any cross-slide to centre
height discrepancies mentioned previously.
Provided you have exercised reasonable care
so far, any resulting variation in the length of the
top section should be small and of no
consequence. With the top section completed, the
main body of the pillar can be skimmed to bring
it to size. Reverse the work piece, not forgetting
to place some soft packing under the driving dog,
and finish the base. Finally turn the chamfered
edge separating the two regions.

Cap
To make the cap (fig 7), start with a piece of mild
steel a little larger than the finished diameter, say
1Y8in., and about 1!/2in. long, to provide
sufficient material by which to hold it. Grip it in
the 3-jaw chuck, face, centre, drill and ream out
to ¥/8in. diameter. Remove it from the chuck and
fit the keyway drilling jig, bolting it into position.
Drill No. 37 to a maximum depth of 3/16in. Tap
this hole 5BA, finishing with a bottoming tap to
ensure that the thread goes to full depth, and then
open up with a /8in. dia. drill %/32in. deep.
Return the workpiece to the 3-jaw chuck and
open up the 5/8in. dia. recess with the aid of a
small boring tool. Use the plug gauge made
previously to ensure a good fit. Drill out the */8in.
dia. hole to 25/64in. to ensure that the cap is located
by the pillar rather than the T-bolt passing through
it. The outside can now be machined to size and
the embryonic cap parted off, a little over length,
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Using a DTl to check that both bedding faces
share a common datum.

from the stock. Re-chuck the workpiece, face the
upper surface to length and chamfer the edge.

The key is made from a short piece of !/sin.
dia. silver-steel threaded 5BA at one end and with
a screwdriver slot in the other. When fitted to the
cap, it should be held by four or five threads; at
the same time the portion visible inside the cap
should be thread free (photo 17).

T-bolt, nut and washer

Figure 8 provides details of these parts. | suggest
making the nut first, as it can then be used as a
gauge when cutting the thread on the bolt.
Although a commercial nut and washer could be
used, for the sake of appearances, [ prefer to make
my own for this type of application. For the nut,
start with a length of 0.6in. across-flats hexagon
steel. This is the standard size for 3/8in. BSF and
I believe that it is still available. Face, chamfer,
centre and drill 2!/64 inch. Tap 3/8in. BSF and part
off to length. The washer is straightforward, and
needs no further comment.

The inside of the cap showing the position of the
restraining key.

For the T-bolt, start with a piece of bright mild
steel, 3/4in. dia. and about 43/4in. long. Holding
this in the 3-jaw chuck, and using a Slocombe
drill, make a centre recess in each end. Remove it
from the chuck and set the workpiece up for
turning between centres. Starting from the
tailstock end, reduce a good 3%/8in. length of it to
3/gin. diameter. Continue to reduce the end
nearest the tailstock to about 3/16in. dia. for a
length of about ¥/8in.; this portion will eventually
be cut off. At the far end, where the head is to be
formed, turn a shoulder ¥Rin. diameter by !/gin.
long. Next, take a very light cut over the
remaining material for a distance of about /4in.,
just to clean it up; the final diameter of the head
will obviously finish slightly less than 3/4in., but
this will be of no consequence.

Screw cutting

The thread for the T-bolt is best screw cut (photo
18). For this, I prefer to feed the tool in at half the
thread angle, using a skewed top-slide, rather than

Screw cutting the T-bolt. Note the adaptor under
the top-slide to facilitate the angle setting.

attacking it directly from the cross-slide. In my
opinion, this method is more tolerant of tool
geometry and consequently produces a better
finish to the work. Once the required depth has
been reached, either run a chaser or a die along
the thread to complete the operation. Check the
fit against the nut and make such adjustments as
may be necessary.

Now using the 3-jaw chuck, carefully grip the
work by the threaded portion, taking care not to
overtighten the jaws and damage the thread, and
tum away the end of the screw containing the
centring hole; it should be left slightly spherical.
Reverse in the chuck and part off, or otherwise
turn away the surplus material from this end,
leaving a 0.150in. thick flange to the workpiece.
The sides of this flange, and the underlying
shoulder, can easily be milled in the lathe using the
vertical slide and small machine vice to hold the
work (photo 19). As with the base of the pillar,
take care to ensure that both sides of the
flange/shoulder are finished to the same thickness,
to prevent uneven loading of
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the bolt and consequent
distortion of the T-slots.
Although the machining
processes of the T-bolt, nut and
washer are now complete, for
purely aesthetic reasons it is
nice to give them a blued
finish. To obtain a uniform
colour, wash the parts well in
strong detergent solution,
thoroughly rinse under running
water, dry carefully and stand
in a shallow tray of sand. Heat

— ¥ax20tp
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Milling the end of the T-bolt to give necessary form to engage in the T-slots

of the cross-slide.

the tray from underneath and >

The T-bolt with its nut and washer. All were carefully blued using the sand
bath method described in the text.
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The parting off stop is often used in conjunction with a saddle stop, the
drawing of which is given below.

watch the colours appear.

Depending on the depth of sand in the tray, this
can take some time. Do not be tempted to speed
things up by playing the flame directly on the
work — you will only spoil it! When the desired
shade of blue has been reached, remove the parts
quickly and immerse in a container of cold water.
After drying, cover them with a good film of oil.
Photograph 20 shows the finished parts.

Assembly and use

Assembly of the stop, I think, should be quite
obvious. It is normally positioned in the T-slot
which runs next to that occupied by the parting
tool. The simplest application is for
straightforward repetitious parting off. For this,
the parting tool should be positioned close to the
chuck, the saddle locked and the stop set in
relation to the parting tool to give the required
component length. Feedstock is then withdrawn
from the chuck until it engages with the stop,
moved near to the lathe centre line by means of the
cross-slide and after tightening the jaws, the
component is parted off and the procedure
repeated. Using this method, small dises or rods of
material can be cut off to uniform size quite
rapidly, the only limitation being that the stock

banjo unions.

must be small enough to pass through the mandrel.

Useful as this basic application may be, the
real benefits of the parting stop come when it is
used in conjunction with a saddle stop. This latter
device enables the completion of a range of
intermediate operations before parting takes
place. Although saddle stops have been described
in these pages many times before, their value is
so great that [ felt it worth including a drawing of
my own (fig 9), for the sake of anyone to whom
they may be unfamiliar.

This particular stop was made from odds and
ends well over forty years ago, and it has been in
constant use ever since! It is bolted to the lathe
via two of the tapped holes intended for the
quick-change gearbox. Construction is quite
straightforward and I do not intend to describe it,
but further details can be gleaned from photo 21
for anyone who may be interested.

Setting up for a production run

Photograph 22 shows the parting stop being used
in conjunction with the saddle stop to produce a
batch of inner members for banjo unions. Each
part, as seen, required nine operations for its
manufacture, including three from the tailstock;
these took about three minutes in total, to

A typical application: using the parting off stop to help in the production of

complete. Interconnecting cross holes will be
drilled later as a separate operation. The key to this
type of production is that all tool movements in the
direction along the lathe bed are controlled via the
saddle and that all distances, in this direction, are
referred directly or indirectly to the saddle stop.

The setting of the saddle stop is dictated by the
parting tool, the side of which, with the saddle
arrested, should be as close as possible to the
chuck jaws without fouling them. The parting off
stop can now be set with reference to the parting
tool to give the finished component length. If the
component is to have a section of reduced
diameter arranged at its right hand end, then a
knife tool can be set up in the front tool holder
and the position of the top-slide adjusted to define
the length of this section when the saddle is
against its stop.

Should more than one reduced diameter
section be required, this can be achieved by
inserting suitable spacers between the saddle and
its stop; I often use the shanks of drills for this.
All tool movements across the lathe are
performed in the usual way via the cross-slide.
These movements can also be limited by means
of stops, but for small runs the use of calibrated
hand wheel settings can be just as convenient.
Once the lathe has been set as

AL

N |

described, we can have a trial run.
First, the parting stop is brought to the
centre line of the lathe, by movement
of the cross-slide feed screw. Then,
with the saddle firmly held against its

(check from lathe)
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SADDLE STOP

stop, feedstock material with a faced
end is pulled forward from the chuck
until it makes contact the parting stop.
The chuck jaws are then tightened.
Any shouldering operations can now
be undertaken, limited by the saddle
stop, as can anything involving the use
of the tailstock including tapping,
drilling, and the like. Finally, again
with the saddle held against its stop,
the item can be parted from the stock
material. At this point the component
should be carefully checked for size
and any necessary adjustments made
to the tooling before proceeding with
the main run.

This gives but a brief insight to a
typical application of the parting off
stop. If. like me, you find yourself
frequently making small repetitive
fittings then I am sure you will find

this tool a useful and versatile

addition to your collection.
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The side of the main frame was machined to
accept the camshaft gearing adaptor plate.

The spiral gear is attached to the large pinion
by means of a through bush.

Peter Rawlinson

concludes his description of
building this handsome engine.
®Part IV continued from page 503
(M.E. 4233, 29 October 2004)

The adaptor plate was profiled and bored to suit
the large pinion.

The camshaft drive in place on the engine: 1:1
spiral gears are used with 1:2 pinion gears.

Fitting the front camshaft bracket was done by
a process of trial and error.

The bronze rocker arm casting was certainly an
awkward shape to hold for machining.

The adaptor plate was fixed in position prior
to finish machining.

WYVERN
BUILDING A CLASSIC IC. ENGINE

he large pinion and the spiral gear were

I mounted on a straight knurled bronze bush
using high strength Loctite (photo 46).

The main frame was re-set in the milling machine
and the side machined to take the extension plate

for the 2:1 gear cluster (photo 47). The plate was
screwed into place (photo 48), machined and

fitted with its gears (photos 49 and 50).

The brackets were then machined, but as the
camshaft centre had been altered, the bracket for
the cylinder head was too short and required a
spacer. A rough size was first determined using
washers (photo 51) and brass spacers finally
machined to size. Fitting the bracket nearest the

s

Establishing the correct length of spacer for use

with the camshaft support bracket.

Work was facilitated by soft-soldering the rocker
arms to a piece of brass.
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to the workpiece.

spiral gears was accomplished on a trial and error
basis. It was first drilled tapping size for its
mounting bolts, offered up, the holes spotted
through and finally drilled and tapped (photo 52).

The rocker arms were then tackled (photo 53).
These were soldered to a brass plate and
machined on the milling machine and the lathe
(photos 54, 55 and 56). The tooling used is
shown in photo 57.

I planned to cut the cams on my CNC milling
machine but as they had straight ‘sides over the
rising face’ a little thought brought me to realise
that they could be more easily machined using a
rotary table. Blanks were machined first and set
on a silver-steel mandrel for machining. When

Milling a cam; final shaping of the profile was
completed by hand.

TR
Machining the cylinder liner using the Author's
favourite tool, a Rotabroach cutter.

Machining a rocker arm with the work mounted
on a mandrel in the lathe.

this had been completed, the top curved area was
hand finished to a template (photos 58 and 59).

The cylinder liner was tackled next; supplied in
the form of an iron bar approximately 1!/2in. dia. it
is about */4in. overlength. I reduced a 16mm length
at one end to 28mm dia. to suit the largest collet |
can fit in my lathe. I like to use Rotabroach cutters
and since the bar had not been cored I used these
cutters to bore the initial hole. Working from both
ends, [ used a 20mm dia. cutter in the small end
and a 30mm dia. cutter in the large end, leaving the
core plug for some future use (photo 60). The
resulting liner had only a 4mm wall in the collet
and a ‘washer’ thickness of 3mm which meant that
the cuts could not be big (photos 61 and 62).

The finished cams superimposed on the drawing
of one of the valves.

The finish turned cylinder liner ready for the final
honing process.

A selection of the tooling used to machine the
rockers, shown in the foreground.

The bore was finally honed using a three stone
hone mounted in my tailstock drilling attachment
as described in my article in Model Engineers’
Workshop issue No. 46 for November 1997
(photo 63). My method for checking the bore is
shown in photo 64.

The piston was cleaned up with a file, held on
its cast body and the spigot fully machined
(photo 65). Further work was completed with it
held on this spigot in a collet (photo 66).

Photograph 67 shows the piston being
aligned for the gudgeon pin hole using the
laser centre finder described in my articles in
MEW issues Nos. 79 and 81 for January and
April 2002.

LY
Careful machining resulted in a core of cast iron
retrieved from the bar supplied.

Honing under way on the lathe. The hone is
powered by a home made drive unit.
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Checking the cylinder bore for size using an
internal micrometer.

The set-up used for machining the gudgeon pin
holes in the piston.

The interior of the piston was machined with
the piston held by its spigot in a collet in a fixture
mounted in the milling machine vice (photo 68).
It was only after this that the piston was separated
from its spigot. The completed liner, piston,
connecting rod and rings are shown in photo 69.

We now come to what I consider to be the
fiddly bits which comprise the valves, carburettor,
ignition points, eccentric rocker and pivot pins,
and last but not least the painting — which I
detest. All the pivot pins were made of silver-steel
so that they could be through hardened. A simple
off-centre jig was made fo turn the eccentric parts
of the pins which were then slotted for a

The carburettor used on the engine. Note the
spring wire to prevent the control creeping.

)1

The first operation on the piston was to machine
the chucking spigot.

Milling out the internal features of the piston;
note the collet block held in the machine vice.

screwdriver using a collet and slitting saw. The
valves were made from silver-steel, being
machined, threaded and finally parted off.

The carburettor wasn’t too bad, and 1 added a
throttle at the inlet of the inner air valve. | made
the air poppet valve in two pieces which were
pressed together. 1 have fitted detent springs on
all the adjustment positions and done away with
the ‘lever’ arm on the accelerator control.

1 was unable to bend the exhaust pipe to a
sufficiently tight radius to clear the carburettor and
have fitted a packer or extension between the
cylinder head and the carburettor to increase
clearance. | am aware of a precedent for this which
seems to have done no harm. Many years ago |
had an Ariel Colt motorcycle which had a knock
in the engine from new. The problem was resolved
at the Ariel factory by fitting a right angle spacer
between the head and the carburettor. I noticed no
adverse effects, and the knock was cured.

The ignition points presented me with a
problem as the tungsten tips were not available at
the time; fortunately I could obtain some which
had already been riveted to a spring. | found that
the tip could just be held in a collet and the
riveted-over portion carefully turned away. One
contact was then soldered to the head of a 6BA
screw and the other was riveted to a spring.

The rocker arms have already been discussed;
if I were making them again 1 would certainly
make them from bronze plate.

With no excuses for further delay, the painting
finally had to be tackled. All parts received a
dose of etching primer and one component was
given a frial coat of a maroon metallic paint. It

- b
Machining the piston; internal

' & e
M. A ey
milling has already
been completed and finish turning is being done.

"
'

4

The piston and connecting rod assembly shown
with the cylinder liner and piston rings.

didn’t look right and I changed the colour scheme
to black for the flywheels and a ‘standard’ dark
green for the other parts.

Final assembly was straightforward; the engine
has only ‘chuffed’ for relatively short periods, so
I will have to sort out a better cooling and fuel
system, and a permanent coil for the ignition.

Casting are still available from Woking
Precision Models (’phone (0780-844915) and
parts are still available for the tailstock drill and
the top slide power unit from Model Motors
Direct ('phone 01749-860111).

As always, | am happy to assist if I can, 3
but only by "phone on 01233-712158.

Another view of the cam and rocker assembly of
the Wyvern engine.
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Derek Brown and Mark Smithers
describe an axle pump and the
brakes for this industrial locomotive,
and show the smokebox pipework.
@Part IX continued from page 507
(M.E. 4233, 29 October 2004)

efore we start with the brake gear, for
Bﬂ:asons concerning the layout of the

accompanying drawings it is convenient
to look at the axle pump and to include drawings
of the smokebox pipework. This latter will be
afforded the necessary description in the next
instalment of these notes.

Axle pump

Although it goes against the grain with me to fit
an axle pump, in this locomotive there is clearly
a need for the sake of authenticity. I have scaled
it down in size for two reasons: first it does not
work on the usual model engineering way of
bypassing back to the water tank, but is either
‘on’ or ‘off’, requiring priming each time it is
operated, and secondly I do not appreciate a
device which overfills the boiler every few
minutes. Hold on to your chair, the obtrusive
control system will be described whenever we
have a tank on which to hang it.

The components are few and simple. We have
already dealt with the eccentric and its strap when
doing the valve gear, and this one is just narrower
than those that drive the valves. The sheaves are
made from castings in the time-honoured way and

.29 8.0

ANNA

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

bolted to the straps as before. I looked long and
hard at the pump body, considered a casting for it,
and came down on the side of fabrication, using a
mixture of brass and bronze. Bronze should be
used for the cylinder, reamed !/2in. dia. after
fabrication. The flange may be made from 2in.
dia. brass, with the four holes for the 2BA fixing
screws drilled off centres to give easy spanner
access to all of them. The silver-soldering process
must be done at the same time as all the rest.
The valve chamber of the body is made from a
13/16in. length of ¥4in. sq. brass. After facing to

length, drill 13/64in. dia. to a depth of 1/2in., turn
down the first !/4in, to 0.434in. dia, and screwcut
"N16in. x 32tpi. Next drill the cross hole in the
position drawn and hold the other way round to
bore %16in. deep for tapping the bottom end
7/16in. dia. x 32tpi. Finish this bit by drilling four
holes for the water passage !/8in. dia. as indicated.
The end of the pump body should be faced at an
angle of 6.5deg. and held in place against the valve
chamber for the silver-soldering operation, making
sure that the body is aligned in the same plane as
the valve chamber, with the flange holes correctly
offset at 45deg. to the common

Top Fitting ;
Other details |
as Bottom L 35_ _§+
Fitting !
3 Holes@1/8* @ ao‘ --..7 1{4-
Centre Dimpla { 1 '§/1§'___
Eﬁi?‘i&\ o]

//Al‘l'rnads‘n’!s'xaz
/2" Hex stock

Bottom Fitting
Brass

R 1M —,

plane. The other parts can all
be made from hexagon bar,
which facilitates assembly and
maintenance. In designing this
pump, attention has been paid

1 g to the ability to lap the valve
4 one .1*?.'.| re faces flat, bearing in mind that
3/4" x 32 Soft packing : | g the balls can be nitrile rubber,

and the water holes provide a
very free passage and little
chance of valve bounce.

S.S

L e Brake gear
— The brake gear makes a neat
| 2767 assembly, located by the holes
a 1/6ar which have already been
provided for it. The handbrake
Pump Ram lever is another of those

prominent features in which
Manning Wardle made use of
existing standard gauge
designs, although the drivers
operating the full size
locomotives were of similar
stature to those driving their
large counterparts and I
suppose it is only right to
expect lever sizes to be the
same on all machines.

The hand-brake is convenient
for a quick application as

6

o Axle Pump

. L ssml
Pump Eccentric Strap

necessary, but it has been
possible to incorporate a
= steam brake into the bargain,
neatly hidden between the
frames and out of sight except
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if you peer into the back of the large slot in front
of the buffer beam. The Victorians regarded
braking systems with a pinch of salt; | seem to
remember F. W. Webb of the LNWR once said
with the utmost arrogance “My engines are
meant to go and not to stop.” Luckily we know
better today.

Brake construction

Braking is on only two wheels, so the assembly is
simpler than on many locomotives; the brake
blocks are wooden, a good material for the
purpose. Starting with the handbrake bracket,
mutilate a short length of angle iron; I have drawn
1/ain. thickness, but this is not critical and you

should be able to lay your hands on some 6 or
8mm thick metric angle fairly easily. The Bracket
fits outside the left frame in the neat recess
provided in the footplating and is fixed to the
frame by 1/4in. BSF screws.

The handbrake stand is a swarf production job
from 2in. dia. bar, a 12'/2in. length being

MODEL ENCINEER 26 NOVEMBER 2004
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required. The first challenge is to drill the hole
right through the middle, best done one half from
each end with the bar running true in the lathe. If
you doubt the possibility of drilling through in
such a way as to make the two bores meet in the
middle, then read my article on sharpening NC
points on large drills in Model Engineer 4023,
4025 and 4031 (16 August, 20 September and 20
December 1996). The standard jobber drill point
requires considerable end thrust on the drill from
the tailstock of the lathe which makes the drill
wander as it goes in deeply.

The cure for this problem is relief of the point
by one of several recognised means of sharpening.
Dormer manufacture excellent split point drills (at
a price) and a 13mm size would be perfect for the
task in hand, but if you are prepared to do it
yourself, then the NC point is also the bee’s knees
for what we want. Unless you can get hold of a
long series drill, the standard !/2in. dia. drill is not
long enough to go half way through, so drill as
deeply as you can with the standard drill and finish
the final lin. with an extension of !/2in. dia. mild
steel silver-soldered to the butt of the drill, making
sure that you maintain alignment between the two
components during the joining process.

I suppose some armchair critic will write in
protesting that gun drilling is the answer to very
long holes, but this is model engineering, not
production work, and gun drills require long
lathes and a very high pressure coolant supply
which forces the chips through the straight chip
slots via a passage right up the middle of the
drill. I am not in that league!

Having drilled the hole by hook or by crook,
make sure there is a small 60deg. countersink at
each end, ready for finishing the outside between
centres. The main part of the body tapers from
13/8 to 1'/4in. diameter; this may sound like a trivial
specification, but believe me, it is aesthetically
important. It is analogous to the tapers in Greek
columns in ancient buildings and if you get it
wrong, the effect is lost. The knopp near the top
of the column is another frippery, as on wine
glass stems, again not to be ignored. The rest, as
they say, is straightforward. Note the small
bronze washer to take the end thrust under the
head of the column; this avoids steel on steel
contact. You will need a ¥/4in. dia. BSF nut to fit
the thread on the bottom end.

Next, the handbrake handle and screw is a job
for turning between centres, with the help of a
travelling steady. Starting off with */4in. dia.
material, come down to !/2in. dia. in a single cut,
the steady regulating the size produced, with a
fine feed rate. Aesthetics come into the shape
again at the top end of the shaft. The handle
should be 5/16in. dia. stainless steel, pushed into
the cross-hole at the top of the shaft and
restrained by Loctite 603.

The other components of the brake gear need
no special mention, save to say that the brake
block is correctly made from a length of oak, the
radius being cut on a bandsaw, with the table
inclined at 2.7 degrees. Rely on the running-in
process to produce conformity to the wheel
treads. The brake arm, on which the brake block
fits, is fabricated from three parts silver-soldered
together while maintaining alignment between the
axes of the top and bottom components.

At the bottom right-hand corner of the drawing

Brake Beam

©

lllllﬁ
[a—
o1/ 1
-
[
E — |
Ee;‘. Colar

ar ue

=Y _ R
R z;m_

Handbrake Lever

|

Brake Arm and Shoe
1 off each hand

12 12

Drawings, castings and laser cut components for this locomotive a

Contact D. A. G. Brown, tel: 01780-753162, e-mail: dag.bro
or Mark Smithers tel: 01609-773734, e-mail: marks_northz

which we have been studying is a colour assembly
of all the parts. This is included to demonstrate the
way in which CAD checked that the relative sizes
and positions of all parts were correct. From the
drawings which we have already examined you
will recognise the frames (green, colour 2, layer 2),
wheel (blue, colour 1, layer 1) and so on. The various
drawings were merged with that of the brake gear
and parts picked off and manipulated until they
fitted. The proof of the pudding was that the brake
block fits well, with the suspension at the design

height, and with the various adjustments in their
mid positions. That little exercise took me about
fifteen minutes, which I regard as time well spent.
Now try doing the same thing with pencil and
paper! For printing as you see it, on the same
drawing as the component parts, [ commanded the
assembly to shrink by 50%, merely to get it into the
spare comer of the drawing on the screen.

The steam brake consists of a cast iron cylinder,
for the machining of which the same remarks
apply as those written for the main cylinders. It is

626

MODEL ENGINEER 26 NCVEMBER 2004



e

[
e

) o
-
o sars

:

16 19/84°

N -
|-
/u
3/8" BSF

Brake Rod & 2 Nuts

e available from the designers.
wn@btopenworld.com
Il.yorks@tiscali.co.uk

21 m&w ”

Ly ——
wn:_ &_‘=|m o
f bush Lover T
fjf'”mhmm |

designed for two Clupet rings of 2in. dia., acting
on a piston machined from cast iron stick. The
annular groove in the middle of the cylinder bore
is to enable Light Superheater Oil to be fed around
the piston, between the rings to keep things going
sweetly. For lubrication purposes the cylinder is
tapped on its horizontal centre-line to suit a
commercial grease nipple. The other tappings are
(1) 3/8in. x 32tpi on the back centre line for the
steam supply; (2) 4BA in the bottom back corner
for a drain; (3) two 4BA holes on the front

machined surface for the cover plate and (4) two
5/16in. BSF holes for fixing to the main frames.

From the assembly it is apparent that the piston
pushes the push lever and lifts the handbrake
lever, making use of the clongated slot to raise it
clear of the bronze nut which is lifted only by the
handbrake. You should place a spring over the
end of the push lever, so that a 1/8in. dowel pin in
the lever reacts under spring pressure against the
piston, tending to keep the latter in its place when
steam is not applied.

The main plumbing of the steam brake will be
dealt with at a later stage, but you should put in a
short drain line from the bottom corner 4BA hole
with a restriction to No. 55 drill size, so that in
operation the brake leaks away to the track and
keeps the system clear of condensate. If you try
really hard you can even direct the discharge onto
the rails, so as to make them slippery! Just watch
out! Several of the parts for the brake system can
be laser cut, if required.

@10 be continued.
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this photograph.

The steam pipes, regulator and other fittings prior to fitting to the boiler

FOWLER STEAM WAGON

Tony Webster

continues with the superheater
and boiler fittings before turning
to details of the chassis.

@ Part X1 continued from page 512
(M.E. 4233, 29 October 2004)

he superheater consists of two concentric

double coils, one left and one right-hand,

of 8mm O/D copper tube. The outer coil
is of 13/4 left-hand turns and the inner coil is of
21/4 right-hand turns. They both start from lin.
O/D banjo fittings with hollow 3/gin. stainless
steel bolts securing them to the steam take off
bushes inside the smokebox. Both coils terminate
in the same banjo with a ¥2in. dia. hole. Phosphor
bronze or gunmetal is used because high melting
point brazing rod is used in this hot environment

in the smokebox and brass would melt at this
temperature. The common banjo connects with
the input tube of the regulator, but more of that
later. A superheater made of copper is soon
eroded away by grit from the fire carried in the
exhaust. Stainless steel of grade 321 is much to
be preferred; 3/8in. O/D x 16swg or 10 O/D x Imm
wall thickness will take a thread to make a secure
assembly before welding by a third party.

Boiler fittings

Most of the fittings are made from !2in. A/F
drawn hexagon bronze bar. The blowdown valve
is straightforward and is fitted to the left front
bush. This makes it easier for right handed
operation and it is also away from the steering
drop arm. The other three bushes are plugged.
The boiler water feed clacks are both on the left
hand side above cab floor level. It is worth going

to the little extra trouble of making stainless steel
wing valves. If hexagon bar is used it helps to
quickly locate it in three positions in the vice for
milling the spaces between the wings. They are
first turned to size and the 60deg. seating turned.

While set up to make these, it is a good plan to
make two more for the safety valves. These
require a concave top face to allow the point on
the spring rod to apply spring pressure below the
level of the seat. After parting off they are held
by the outer diameter of the wings in a split bush
in the 3-jaw chuck and the top face turned
concave. Two more are needed for the boiler feed
pump on the gearbox.

You may have your own pet design, or
supplier, for the water gauge glass. A bought-in
gauge set will require an extension pillar for the
lower fitting. If you make your own, different
lengths of valve body can be made to suit. I show
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a drawing of a three-cock gauge
which utilises a PTFE insert, the
body being made from !2in. drawn
hexagon bronze bar

The top of the smokebox forms an
upstanding cylinder through which
passes the regulator steam pipe,
exhaust pipe and blower pipe. The
special fixing screws for the
smokebox door clamps also screw
into it (details to appear later).

The smokebox door is domed and
can conveniently be made from a
6in. dia. saucepan lid with a flat
stainless steel plate secured inside to
make the airtight seal with the upstand
mentioned above. The central hole
should be marked out from the firing
chute which may be off-centre. The

The finished chassis in grey primer.
Note the use of gusset plates to
strengthen the corners and orientation
of the various channel sections.

two are joined together by a centrally
flanged gunmetal tube which forms
the hopper rim at the top, and the
external sleeve which laps onto the
central firing chute or its extension
at the bottom. Countersunk screws
are used to secure the plate to the
underside of the flange, and a
separate set of screws secures the lid
to the top face. The thickness of the
flange is determined by the amount
of dome on the lid you use.

In front of the firing chute is the
13/4in. dia. chimney which slides
into a short sleeve or tube having a
flange at its lower end. This flange is
screwed to the upper face of the flat
plate and is a close airtight fit in the
lid. The airtight seal between the
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The components of the regulator; thin wall 11/4in.
OD brass tube should not be used here.

smokebox door and the smokebox upstand is
provided by a length of fibreglass tape rolled into
a fube and stuck to the underside of the door with
a liquid gasket sealant.

Four clamps hold the door down onto the
smokebox upstand. These four screws are spaced
equally to clear all other pipes and fittings.

The grate is made up from 15 x 3mm (3/8 x !/8in.)
stainless steel using 6mm long spacing tubes
and M4 or 4BA studding (allthread). The central
bars are shorter at the rear to clear the butt strap.
It is best to avoid supporting the grate on
integral legs as these always get in the way when
raking out ash.

The ashpan should have straight parallel sides
with good radius leading to the flat bottom. The
diameter should be the same as or a little smaller
than the boiler barrel. Here again a suitable
stainless steel saucepan could be used which can
be suspended from the firebox skirt with a spacer
peg and two screws. Two pegs are likely to locate
it better with a single screw which would be
quicker and easier to locate.

The ashpan bottom should be kept flat and
smooth, something to be borne in mind when
joining the extension to the bottom, which
projects through the air entry to the damper at the
front. The butt-strap for this join should be

The regulator components shown partially
assembled.

The complete regulator assembly awaits the
handle but is otherwise ready to fit to the boiler.

underneath and countersunk rivets used.

Cut the saucepan down to height and make two
horizontal saw cuts. Bend the ends out to be
riveted to the air intake ‘box’. Screw or rivet the
damper hinges to the box making sure that the
stainless steel door hinges freely and seals flat
against the sloping end of the box.

The door operating rod approaches at an
angle from above and is pinned between two
brackets thus allowing a push or pull operation
without slipping.

The regulator shown further on in the assembly
sequence.

Regulator

The full-size regulator consists of a cylindrical
housing containing two chambers. The superheater
communicates with the top chamber, and a circular
disc valve is made to uncover a hole to pass the
steam into the lower chamber and straight into
the steam pipe to the high-pressure cylinder. The
disc valve is moved by an overhung crank on the
vertical regulator shaft which is controlled by the
driver’s lever.

This arrangement is supplemented by a further
pair of chambers connected to those above, and
to each other via a poppet valve controlled port.
This valve is lifted from its seat by the foot pedal,
thus the regulator steam is controlled by both
hand or foot.

The regulator would scale at 15/16in. dia. and it
would not be difficult to copy the drawings
(Plate 5). However, my drawing shows the
employment of a one-quarter turn water tap of
the ceramic disc type. The complete unit is
screwed into a /2in. BSP threaded blind hole in a
11/4in. dia. body. A side pipe is the steam inlet
and the outlet is straight down. Unfortunately
boiler pressure is on the shaft gland, but so it was
the original. All O-rings are replaced with PTFE.

From the regulator, the steam pipe curves to
pass along the cab floor to the ‘button’ valve,
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PLATE 5—Reverse Gear, Ashpan Damper Gear, Regul

JOHN FOWLER & CO. (LEEDS) LTD

, and Accel

ator

turns up by the high-pressure cylinder, and over
180deg. before entering the cylinder via a 90deg.
elbow. This last elbow incorporates the cylinder
oil intake and the mounting for the displacement
lubricator. 1 assume that the 180deg. loop is to
ensure that the oil goes into the cylinder and not
down the steam pipe.

Chassis
This is another place where weight can be saved by
fabricating from aluminium alloy channel.
However, aluminium alloys can be less stiff than
steel so, to offset this disadvantage, ¥16in. thick
channel should be used. The main dimensions are
2 x lin. whereas scale size would be 13/4 x 3/4 inch.
The main side channels are arranged flange
outwards and the ends flange inwards. The front
end channel is bent into a neat curve. This is

achieved by anncaling a suitable length of
channel and, before separating it from the whole
length, pulling it up, flanges up, under the lathe
chuck with the end of the channel resting on a
block of wood on the lathe bed, using the
unannealed part as a lever. Choose the length
with the best part of the curve, mark two parallel
lines 101/2in. apart and cut off.

Stiffness can be further enhanced by enlarging
the rear corner gusset plates riveted above and
below the rear corners of the chassis. Similar
enlargement of the top-only gussets on the
middle cross-member is adopted. Since taking
the photographs of the chassis I have discovered
that the front corners should also be gusseted.

The pair of angles that make up the cross-member
which supports the gearbox, are made from the
same channel but with one flange removed and

part of the web removed to clear the gearbox:
1Y/2 x lin. angle could be used.

Each corner of the main chassis is assembled
by using a triangle of rivets through both legs of a
short piece of angle onto the side and cross-members
of the chassis. This is followed by the triangular
gussets, each secured by five rivets.

Short angles (channels with one flange
removed) are riveted on the inside of the side
channels to support the boiler. The boiler is also
supported on the front curved cross-member. The
offcuts from these short angles are used to
reinforce the central holes of the gearbox
supporting angles.

The centre lines of the boiler, front axle,
cylinders and rear axle, should be marked on the
chassis side members.

@710 be continued.
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Don Unwin
introduces his replica of a historical

horological masterpiece.
@PFart [

fter | had completed my Grand Orrery,
Athc description of which began in M.E.

4127, 25 August 2000, I was looking for
another ‘beefy’ project to tackle. Somebody
suggested making a replica of John Harrison's
sea clock H3. The publicity given by Dava
Sobel’'s book Longitude together with the
Longitude films on television has increased
public awareness of the work of John *Longitude’
Harrison and his efforts to gain the £20,000
prize. Now when I say I have built a Harrison H3
most people have some idea what [ am talking
about. Harrison made three sea clocks or
chronometers designed to keep very accurate
time even while being tossed about on a ship at
sea. His final successful design, the H4, was in
the form of a watch of about 5!/2in. diameter and
quite different from the previous three which
were very large. Sobels book is well worth
reading if you have not already done so.

Why H3 in particular? The reasoning involved
the belief that because the clock never went to sea
no replica had been made of it. Harrison had
spent nineteen years trying to get it to perform
satisfactorily before abandoning it and going on
to make the successful H4 watch chronometer.
Also, apart from it being Harrison’s third attempt
to win the £20,000 Longitude Prize, its other
claim to fame was the incorporation of two of his
outstanding inventions. One was the caged roller
bearing and the other, even more world shattering,
was the temperature sensitive bimetallic strip.
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A front view of the nearly finished clock showing
the various dials for telling the time.

JOHN HARRISON’S
H3 SEA CLOCK
BUILDING A REPLICA

REMONTOIRE TRAIN
RELEASE CAM

E TEMPERATURE
COMPENSATING ARM

DETENT
ARM \

TRAIN STOP
ARM

FLY

GREAT
WHEEL

- = = =

Bemontoir train, front plate removed and parts annotated

REMONTOIRE

SPRING

REMONTOIRE

GEAR

REMONTOIRE
~~ESCAPE CAM

WHEEL 9

MAINTAINING
GEAR

172 PITCH
PAWLS

PIVOT OF
SPRING
BARREL
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L
The clock under construction showing the two
distinct sections referred to in the text.

Examples of the bimetallic strip are still widely
used industrially and are incorporated in almost
every domestic appliance.

Two other innovations of his were the
grasshopper escapement and the use of a coarse
ratchet wheel with two pawls set half the tooth

A view of the mechanism showing the fly, stop
arm and detent arm latch.
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The escape wheel with ‘lantern pinion’, detent , loose claw and spring

referred to in the text.

pitch apart, giving the effect of a fine ratchet wheel
but with strong teeth. Another of his earlier
introductions was the maintaining gear which
provided drive to a clock while it was being wound.

Research
When the replica was suggested I had to search
for all available information to discover what I
had let myself in for. Every reference to Harrison,
and his H3 in particular, was followed up to the
extent that after a few weeks I had a good idea of
what was involved. However, while many
illustrations are reproduced in the references
consulted, they are all similar or the same.
Considerable help came from Rupert Gould's
1931 lecture about his restoration of H3
reproduced in the Horological Journal in 1932.
Probably the greatest breakthrough came when I
discovered the Royal Greenwich Observatory
Archives in the Manuscript Room at the Cambridge
University Library, just a couple of miles from my
home. When E. J. Dent had the original clocks
cleaned in 1836-40 he arranged for a draughtsman,
probably Thomas Bradley, to prepare a set of
drawings now in the RGO Archives at Cambridge.
I went to see these and when [ explained my reason
for looking at them the Library supplied me with
two sets of excellent full size copies, one to keep for
reference and the other to pencil all over!
Bradley’s drawings are drawn full size and very
detailed; they include the layout and many detail
drawings of components but are devoid of any
dimensions. Unfortunately, work on the drawings
appears to have stopped before they were

completed; the left side elevation remains

The finished pattern ready to go off to the foundry. MDF is a convenient
material as it has no grain and simplifies the pattern making process.
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milling machine.

unfinished and there are no elevations of the top,
right side, or underside. Although eighteenth
century workers seemed to have used 112in., it
appears from the drawings that Harrison was
using inches, eighths and sixteenths, although I
am sure that he just made his parts fit together
exactly as I do today!

Soon after starting work, and a second time
when construction was well advanced, I went to
see the original clock at the Old Royal Greenwich
Observatory on a couple of occasions. | had
prepared a list of points to look at and made many
notes; no photography is permitted, as the clocks
are still the property of the Admiralty. My first
visit was curtailed as | sensed the scrutiny of a
battle-axe of a room steward who seemed to be
keeping a somewhat aggressive watch on me,
indicating the prudence of a prompt exit! On my
second visit, since I had taken the precaution of
making friends with him first, the steward was
very helpfull “Stay as long as you like, make all
the notes you want, but no photographs’ he said.

Throughout the project I kept a running log of
all time spent on it, from which I see that all this
research took some eight months. However, it was
not until the actual construction was under way
that I discovered Bradley hadn’t fully understood
what he was drawing, so there were some errors.
When revealed, the many subtleties in Harrison’s
design, which neither Bradley nor I fully appreciated
also often involved remaking parts!

Construction
Photograph 1 is an illustration of the completed
clock that stands about 27in. (0.69m) high and

Machining the MDF board pattern for the balance wheel castings using the

weighs over 60lb. (27kg). It is quite a massive
piece of work and consists of two sections. That
at the front provides the driving force to the
escapement located in the back section. These
two sections can be seen in the illustration photo
2 of the clock during construction. The two large
wheels in the back section are balance wheels
which perform the same function as the
pendulum of an ordinary clock. Acting through a
train of gears in the front section the main spring
drives a ‘remontoire’, the large gear at the top
behind the dial plate.

Attached to this gearwheel are two springs
which, as it rotates, winds up the springs driving
the escape wheel in the back section. The
remontoire gear is released by the escape wheel
to wind up every 30 seconds. To ensure that
uniform torque is applied to the escape wheel,
the two springs are coupled to a contoured cam
on the escape arbor by fine flexible bronze tapes.
So that the torque applied to the remontoire train
is fairly uniform, the drive from the main spring
is by way of a chain from the spring barrel to a
shaped barrel or fusée attached to the great gear
wheel. Photograph 3 is a view of the remontoire
train with the front plate removed and with the
parts annotated.

The manner in which the remontoire train is
locked and released is interesting. Meshing with
the remontoire gear is a pinion on an arbor which
carries the fly and a stop arm, photo 4. When the
end of the stop arm catches the detent arm it
locks the train. On the back or escape wheel side
of the centre plate, the stop arm spindle has

attached to it a second detent arm which carries a ’

Preliminary machining of the face of one of the balance wheels. They were
too large for the lathe and the operation was done on the milling machine.
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loosely pivoted claw engaging with one of the
pins of a lantern pinion on the escape arbor,
photo 5. As the escape wheel rotates, the claw
which has caught the lantern pinion pin on the
escape wheel is pushed downward so moving the
detent arms until the stop unlocks the stop arm of
the fly allowing the train to run.

The resulting rotation of the remontoire gear
arbor carries round the release cam fixed to it
which then pushes the detent arm down and
moves the claw away from the lantern pinion on
the escape wheel arbor. This allows the claw to be
reset for the next cycle, which occurs every 30
seconds. To get it to function properly, adjustment
of this mechanism was very tricky indeed. It is
pretty to watch working but unfortunately
difficult to see.

In the back section are the two balance wheels
with the pallets and the escape wheel. Crossed
wires on pulleys connect the two balance wheels
so that they rotate in opposite directions and
therefore cancel out the effects of the rolling of
the ship. In fact, almost every moving component
in the clock is counterbalanced for this reason,
any required force being supplied by springs.
One pallet of the grasshopper escapement is
fitted to the top balance and the other on the
lower balance, the angle of swing being about
12deg. either side of the central position.

A pointer on the escape arbor indicates the
seconds at the top of the dial plate (photo 1) and
the minutes on the curved scale near the bottom.
Just above this, the hours are indicated through a

Preliminary machining of the balance wheel
spokes using the rotary table mounted on the
milling machine.

window. To ensure that the clock remained
running while being wound up Harrison devised
his maintaining gear. In the eighteenth century
the oils used for lubricating clocks were very
poor so Harrison went to great lengths to avoid
the need for any lubrication. All the arbors run on
the outer diameters of two overlapping, large
diameter wheels — one can be seen in photo 1 on
the right hand side, about half way up. For the
hubs of these anti-friction wheels he used the oily
hardwood lignum vitae, which has self-
lubricating properties, running on small diameter
brass spindles. All the lantern pinion trundles, or
teeth, consist of lignum vitae rollers running on
very small brass spindles. The only metal-to-metal
bearings are lightly loaded components with
limited movements such as pawls running on
shoulder screws.

Building

I hope this brief description gives some idea of
the complexity of Harrison’s masterpiece so that
we can now pass on to describe some of the
interesting details of the construction of the
replica. As | am not a clockmaker I am quite sure
that certain of the methods I used are not the
same as those used by Harrison, nor those used
by many modern clockmakers!

Making the pattern of MDF board for the
balance wheel castings was the first job, seen being
machined in photo 6 and completed in photo 7.
The four lugs on the rim, to be cut off later, were to
hold the casting while machining the faces. Brass
castings can be porous near the surface, so plenty
of machining allowance had to be provided.
However, a very co-operative foundry provided
two nice brass castings which proved to be excellent
although almost certainly much more dense than
the Sheffield brass used by Harrison.

As they were too large to swing in my lathe
they were turned on my milling machine using the
set-up shown in photo 8. Holes were drilled and
tapped in the four lugs on the casting rim, which
was held by screws to the thick chipboard
faceplate on the milling machine arbor. After
facing they were transferred to my rotary table
for machining the inside diameter of the rim and
the spokes (photo 9). To allow any residual
stresses that may cause distortion to be relieved,
the part-machined wheels were left for several
months before final machining to size.

@®7T0b be continued.

Keith Wilson

explores the construction of grates
and ashpans and discusses oil and
gas firing.

@ Part XXXIV continued from page 394
(M.E. 4231, 1 October 2004)

enough, in the long run it was more
difficult than Ariel, which incidentally
has turned out rather well. Obviously there were
mistakes in the design, but has yet a correct
locomotive design been published? Ariel builders
who obtained their information from the supplier
of castings (M. J. Engineering 'phone 01425-
476234) were provided with a list of known
errors; I have the list in my computer, so anyone
who wants a copy can send an e-mail or SAE. No
charge. I know of four that have been finished, it
seems they go like the proverbial bats out of hell,
but [ have yet to see one personally.
Harder than a Pacific, of known complication?

Th.is series is very nearly finished. Oddly

LOGGER
& SLOGGER

AMERICAN TYPE
2-8-2 LOCOMOTIVES

for 5in. and 7!/4in. gauges

Yes, for despite over 200 excellent photographs
sent ‘through the pipe” by friends on Vancouver
Island, small details are mainly missing on the
outside, and some on the inside are beyond the
reach of the camera. Likewise, the Baldwin
drawings are rather sketchy, unlike the drawings
from Swindon, Crewe, Derby, Eastleigh, etc.; and
at least for Ariel I had virtually the complete set of
Bulleid Pacific drawings, even if many were of the
West Country/Battle of Britain class. Incidentally,
water feed into the West Country boilers

Wilson’s Words of Wisdom:
A Labourer may remove
an obtrusive rock in moments,
but several months may elapse
without two Wise Men agreeing
on the meaning of a single vowel.

apparently sounded like a different type of wc.
flushing, so naturally enough the crews referred to
them in other terms than West Country. Oliver
Bulleid heard about it (grapevine?) and promptly
changed the class name to Battle of Britain.
Exactly how long the other name lasted I don’t
know, but I bet it was a long while! Also the
nickname Spam Cans was most certainly not
invented by dear old Curly despite claims to the
contrary by one of his detractors. For that matter,
he didn’t invent the name of The Galloping
Sausage for Gresley’s big experimental
locomotive either, for Nigel Gresley (as he then
was) invented it himself, based on the German
diesel train called The Fiving Hamburger.

A few parts of Slogger/Logger still await
description, and since I don’t know much about
them, it raises problems. I have a couple of
invaluable sections of the Locomotive Cyclopedia:
however, one other part dealing with cabs and

834
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fittings has yet to arrive. | =TSN

am chasing it up, and it
could make my life (and - ‘ A
yours!) a bit easier. k' '
I don’t think 1 can
offer any useful advice
concerning oil or gas-
firing, but there is no
reason why coal-firing
should not be used. In
general, oil-firing shoves
up the power output by
about 50%, witness the
occasion when an oil-fired
GWR Mogul (2-6-0)
operated the Bristolian
for a week. I have yet to
trace any details of the
appointment, but when/if
I do will pass them on. The Bristolian was
originally a King job, but with its limited load 1
believe that a Castle later proved adequate. In
emergency, other locomotives were sometimes
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As the series approaches its conclusion, we felt it appropriate to remind readers of the appearance of a prototype locomotive.

pressed into service, of which perhaps the two
most notable were Fountains Hall, and perhaps
prize of all, the City of Truro. Both gave
remarkably good performances, but of course in
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the ultimate case, power output depends on how
hard the fireman is prepared to work. I
understand the maximum power output of the
Duchesses is beyond the power of the fireman,
and those who were on the special GWR High
Speed Train of 9 May 1964 will know something
about locomotives working hard — and how! For
the present about all I can design and show is the
grate and ashpan.

Regrettably, the ultra-high quality stainless
steel grates which Norman Spink once supplied
are no longer available — alas, his supply has
dried up. These grates were made from very high
quality semi-triangular stainless which was quite
difficult to cut and long-lasting in use. They also
were almost insoluble in white-hot molten slag,
so after long use they still “went west’.

I don’t know if the basic stainless is available
in this shape (trapezoidal) but if it is then part of
our problem is solved. With rectangular stainless,
a grate can be made up from strips, I suggest
strips about /8 to 3/16in. x 12in. for Slogger, 3/8
x !/gin. for Logger. With a couple of holes in
each, jig drilled for choice, they can be threaded
onto a couple of stainless shafts spaced out by
spacers (7) also in stainless, and with a nut
screwed on each end, there’s your grate, The
spacers should be about the same width as the
bars themselves, and need be no more than about
5/16in. to ¥8in. diameter.

A cheaper (and possibly easier to obtain) grate
material is black mild steel, 3/16 x /2in. (or of
course 5 x 12 millimetres. It has rounded edges,
and not being as tough as stainless, doesn’t last as
long, but is easier to drill and machine — and cut,
for that matter. I have used it for several years,
until Norman's ‘supergrates’ became available.

Although I show drawings for grates, it will be
as well the check the actual dimensions on your
own locomotive. For the same reason | have not
drawn an ashpan. It is very easy to sort out with the
locomotive in front of you: I've had some. Juggling
around with some cardboard, a knife, and a reel of
sticky tape will give you a somewhat better idea of
basic shape, remembering that you have to avoid
various moving parts, and that some moving parts
have to avoid the ashpan. The draincocks operating
rod comes to mind, and although steam-operated
draincocks are practicable, they still need to be
connected to the cab.

From choice ashpans should be made of
stainless or brass. Reason: conditions inside
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ashpans are erosive, corrosive, and in general
very unfriendly to metals. Erosive? Pertaining to
grit, shot blasting, knackering of solid objects by
physical means. Corrosive? Pertaining to
chemical means. End results? From our point of
view — similar. Fortunately, erosion is not so
important in ashpans of our sizes, and corrosion
is less with materials that don’t react too fast with
water. Aluminum? Amphoteric, which means
soluble and therefore liable to chemical action in
both acids and bases (alkalis), so avoid it despite
apparent advantages.

It is quite possible to make dead-to-scale
ashpans complete with trapdoors, etc., to extract
ash and adjust air admission, | suggest for a
working locomotive this is mostly wasted effort.
In full size, grates were assembled on site from
numerous castings; however, anyone wishing to
faffle around assembling such a grate using long
forceps and working in gynaecological fashion
through the firchole is welcome fo try. Imagine
trying to drop the fire, etc. It seems therefore that
an easily removable ashpan of simple construction
is worth a thought.

In the case of long narrow fireboxes which
frequently extend over the rear driving axle, the
ashpan must perforce be in two parts; likewise
the grate. Unless, that is, you enjoy removing the
boiler from its chassis in order to drop the fire
and clean the grate. A trapdoor in the bottom of
each section is essential, but must be easy to
open from the outside; that is, from outside the
chassis. If the grate is mounted on a couple of
stainless pins fitted through the lower flanges of
the firebox where it hangs below the mudring,
then replacing the grate will be great.

Heat can do much to distort a grate or ashpan,
hence it would seem best for fairly thick material
to be used — I suggest not less than 18g.
(0.048in.). If it can be held in place by a single
pin, so much the better. In the case of a double

Train Mountain gas container on chassis.

ashpan, as per last paragraph, the front pan
should be easy to remove; the rear one, which is
usually shorter, can be more of a fixture provided
it has a trapdoor in the bottom. The front grate
can be removed and replaced through the front
trapdoor which should be made as large as you
can, with plenty of air access. Ashes and clinker
from the rear grate can be pushed forward via the
firehole so that the debris falls through the front
ashpan trapdoor. The suggested single pin
mentioned above is all the more useful if it can
pass through a hole in the frames, two holes in
the ashpan, and through another hole in the
opposite frame. The two ashpan holes are all the
better for being connected by a picce of tube
which protrudes beyond them on each side, in
fact ideally just long enough to fit between the
frames. Silver-brazed in place, it is also useful as
a lateral (sideways) guide for locating the pan.
This tube (preferably copper) is all the more
useful for being belled out at each end.

The locks or fasteners for the trapdoors should
be large, for otherwise grit and distortion will
render them most difficult to handle.

I would like to make it clear that all my
locomotive work and writings are aimed at a
hard-working artifact which is easy to maintain
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and as accurate to the prototype as can be
arranged. They look quite nice, and while others
may win gongs at exhibitions (best of luck to
them) [ am seldom happy if one of mine goes
into a glass case forever.

I recall very many years ago a club member
who rarely attended any club meetings, but
brought his locomotive along in a case, put it on
the track, raised steam with distilled water and
ran gently round the track for a total of about one
hour, without taking passengers. Since this
annual run always seemed to coincide with one
of our open days when the public attended in
copious numbers, as I am glad to state they still
do, it was not an over-popular operation.

Of course, he had a perfect right to do this, but
by occupying a track section with non-revenue
earning operation ... ‘nuff” sed? What made
matters worse is that he obviously thought his
locomotive was better than ours.

In the last instalment I promised drawings of
an oil-tank for the tender, but such is not much
use for coal-fired versions. Also, it is common
sense fto note that the driver, being perforce
somewhat larger than scale, has to sit on
(Slogger) or behind (Logger) the tender and
reach over to get to the controls. Somewhat
important, what? So a ‘scale’ size oil tank is out.
In any case, obviously the tank is superfluous
with coal-firing, ditto gas. Therefore, a secondary
‘tender’ for oil or gas is indicated.

The finest solution of which I wot is/are the
gas tankers on Train Mountain. I don’t think
there is any great need to provide a separate
design for this item; much will depend on sizes
of LPG cylinders available. Although we can
casily make our own boilers as pressure-vessels,
| fear that the HSE might well look askance at
amateur-made gas-cylinders, for the amount of
potential energy in the gas cylinder is very much
greater than that in the boiler. It could be fun to
make it like a big ‘Vanderbilt’ tender; for those
not familiar with this type it was basically a
squarish front portion with a big fat horizontally
mounted cylindrical tank behind. It wouldn’t be
correct for Slogger or Logger of course.

By courtesy of some readers, suggestions for
oil-firing and gas ditto are offered here. I must
stress that they are only suggestions as far as [ am
concerned; you have to start somewhere after all.

Fittings which can be easily undone for
disconnection of fuel supplies must be left-hand
for combustible gases, but [ am unaware of any
such obligation for oil. Paraffin (Kerosene ‘on
the other side of the pond’) is suggested, but 1
have no experience of either oil or gas-firing.

@10 be continued.
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LETTERS TO A GRANDSON

M. J. H. Ellis

describes his Universal Clamp
and analyses the strength of
threaded fastenings.

@Part LXX continued from page 520
(M.E. 4233, 29 October 2004)

ear Adrian, ever since [ began writing to
Dyou about model engineering, I have

meant to say something on the subject
of ‘dogs’, that is to say, the clamps used to
hold down work for machining. But I have
constantly forgotten to do so, and 1 suppose the
reason is that they are such simple and
commonplace things that they attract no
attention. The plot of one of G. K. Chesterton’s
detective stories turned on the very same thing;
nobody had noticed the murderer, because he
was dressed as a postman, who was so familiar a
sight that he went about unnoticed.

I think the very use of the name of ‘man’s best
friend” is worthy of passing notice. In English
technical usage it has at least three different
meanings: clamp for holding down work; lathe-dog
or carrier; and in ‘dog-clutch’. In each case there
is the connotation of “gripping’, which brings us
back to the postman again. You will know that the
French word for ‘dog’ is chien, but you may not
know that it also has the meanings ‘pawl, or
catch’, and ‘hammer (of a firearm)’.

I don’t recall ever having seen dogs of the
holding-down variety offered for sale, and a
perusal of illustrations in Model Engineer articles
tended to show that people had improvised their
own means for holding work down using a short
length of bar material with a hole through it, and
packing up the heel end of it with whatever bits of
stuff came to hand. It seems to me that it is worth
while having a versatile means of clamping down
work ready to hand, and so I will now tell you
about ‘Grandpa’s Universal Clamp’.

Since I began to think about what I would say,
it has occurred to me that exactly the same
principle was used for the tool-holder of my
Myford Super Seven, but I was using dogs of the
simple type which I am about to describe forty
years at least ago, long before I bought the Myford
lathe. As you will see from my sketch, it is just a
short piece of bright mild steel flat bar, with a
hole in it, or better still, a slot for the bolt, and a
tapped hole at the heel end to take a 3/8in.
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Whitworth bolt. If the work is very thin, the
threaded end of the bolt can be downwards,
whereas if the work is thick, extra height can be
gained by having the bolt-head underneath.

There are useful variants on this basic pattern.
Sometimes, only one dog can be used, in which
case, to reduce the risk of the work moving, I
made a wider model ending in two short prongs.
At other times, the area on which the dog can seat
is limited, in which case a dog tapered at the end
is required. [ made one of that kind as well.

Thread strength
I have been giving thought to the effect on the
strength of a screw fastening which would result
from using a tapping drill larger than the core
diameter of the thread. I see two possibilities:
1:The force which the fastening could
withstand per turn of the thread would be
reduced, but if the number of turns were
sufficient, that would not affect the load
which the bolt could carry, as it would fail in
tension before the thread stripped.
2:1f however, the length of the female thread
were limited e.g., if the depth of a blind
tapped hole were restricted by other
considerations, it would be the male, not the
female thread which would be weakened.
My analysis of the situation is illustrated in
the accompanying sketch (fig 2).

Because the internal depth of the female
thread is reduced, the cross-section of the male
thread which is subjected to shear force is
reduced in proportion to XY/AB, AB being the
pitch of the thread; let this be denoted by ‘P’.
Denote XY, the effective pitch from the point of
view of strength, by ‘p’. Then, if the core radius
of the thread is ‘R’, the full depth of thread is
‘D’, and the increase in the core radius is ‘d".

Neglecting the fact that the thread is not a
circular ridge, but is actually helical, if the
female thread were cut to its full depth, the area
of metal subjected to shear force in one turn of
the thread would be very nearly 2tRP

(expression 1)

Similarly, the actual area subject to shear force
is very approximately that of a strip of width p
and length 2n (R + d)
butp=P(D-d)/D
and so the area is 2P (R +d) (D -d)/ D
(expression 2)

D cannot have a value of zero, so we can
re-write expression 1 as 2nRP (D / D)

The shear strength of one turn of thread is
therefore reduced in the ratio of

(expression 2) / (expression 1)

or 2xP (R + d) (D - d) / 2rRPD

Which reduces to (R +d) (D-d)/RD
= (RD - Rd +Dd - d2)/RD
=1-[(Rd-Dd+d?) /RD]

This ratio will be less than 1 provided that
(Rd + d?) is greater than Dd that is, if (R + d)>D
This condition clearly holds good for any
thread use, although it is interesting to note that

it is possible to imagine a thread with so slender
a core diameter that (R + d) would actually be
less than D. But in such a case the thread would
be so inclined to the axis of the screw that the
basic approximation would no longer hold good.
I don’t think, however, that would necessarily
invalidate the argument, since the same factor
would probably be introduced in both numerator
and denominator of the fraction. Anyway, I think
that I have now pursued the matter far enough.

Before leaving the subject, it would be
interesting to substitute some actual values in the
expression 1 - [(Rd - Dd + d2) / RD] above, to
see what the theoretical reduction in strength
would be. The following figures apply to 0BA:
R = 0.0995in.; D = 0.0236in.; d = 0.0059in.

Substituting, this gives a ratio of

1 - [(0.0995 x 0.0059) - (0.0236 x 0.0059)

+0.0059%)] / (0.0995 x 0.0236)

=1-[(0.000587 - 0.000139 + 0.0000348)]
+0.002348
=1-0.206
In other words, the strength is reduced by
0.206, or 20.6%

Finally, let us estimate how many turns of the
thread would be needed to equal the tensile
strength of the bolt. My Mechanics' and
Machinists’ Pocket Book gives the shear and
tensile strengths of gunmetal as 12.47 and 13.68
tons weight per square inch respectively. Taking
0BA again as example, the areca subjected to
shear in one turn of the thread (expression 2
above) is 2P (R + d) (D - d) / D and substituting
the appropriate values gives

2x 3.1416 x 0.0394 (0.0995 + 0.0059)

x (0.0236 - 0.0059) / 0.0236
=0.0196in.2

The resistance to shear force is then

0.0196 x 12.47 = 0.244 tons weight.

The cross-sectional core area of the bolt is

n x 0.09952, = 0.311in.2

and its tensile strength

0.0311 x 13.68, = 0.425 tons weight.

It follows that for the thread to provide equal
strength in shear it will require

0.425 + 0.244 = 1.74 turns and two would
suffice. It doesn’t seem very many, yet I can’t
find any error in my arithmetic.

Your affectionate Grandpa.

@70 be continued.

Figure 2: Section of screw thread
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Ingvar Dahlberg's remarkable 1:5 scale model of a Mercer Raceabout was
a huge attraction for visitors throughout the event.

@

b

visible engine parts.

A glimpse under the bonnet of the Mercer reveals an authentic finish on the

MIDLANDS MAGIC

Neil Read

shares the photographs of some of
his favourite exhibits taken at the
2004 Midlands Model Engineering
Exhibition at Castle Donington.

Model Engineering Exhibition will be
remembered for the heavy rain that
accompanied the event and for the muddy,

It would seem likely that this year’s Midlands

4 -

load of a period Farmall tractor.

Martin Rant's 5in. gauge GWR Loriot K well wagon featured this delightful

treacherous conditions that existed out on the car
park. Incidentally, our thanks to the kindly soul
who helped the editorial car on its way when it
became stranded in the mud. Without your help
we may have been there yet!

However, it would be a pity if the weather
figured too largely in our thoughts as, apart
from the activities of the Stoneleigh Steamers
which were perforce somewhat curtailed, this
was an excellent event and there was much to
see and enjoy.

= % . >
Featured on the SMEE stand was this diorama of Otto's workshop made
by Cedric Mell.

As has become our custom, we herewith offer
a brief glimpse of some of the exhibits which
caught our eye. The choice is a personal one and
no attempt has been made to photograph only the
award winners or place the models in any sort of
class order or category. Hopefully, this will enable
readers to see and enjoy them as we did. No doubt
formal reports of the event will appear elsewhere
in due course for those who wish to study them.
Meanwhile we invite you to stroll round G
the exhibition with us.

One of a number of fine locomotives on display was this 3'/2in. gauge GWR
4-6-0, No. 6026 King John displayed by Russell Parkin.

Exhibited with Stephen arbach’s. 1:4 scale model Burrell showman’s engine
The Griffin was this fine example of the pattern makers art.
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No doubt recognisable to cider producers, this 1:8  The impressive St. Pauls clock designed and built ~ The smallest Tesla turbine in the world? Built to
scale apple scratter was built by J. Walford. by Eric Woof to resemble the famous cathedral. amuse, says the builder; sounds good to us!/

Philip Hartshorn'’s reconditioned Myford ML4 lathe showed evidence of D. Penny’s superb 71/4in. gauge Dewhurst slag ladle and car had been given
being carefully fitted together and was well finished. just the right patina.

Many visitors admired the delightful 1:10 scale open steam launch Maggle Charles Woodward’s clock wheel and pini_on cutting machine was carefully
built by M. K. Ranson. thought out and well finished.

Some of the wealth of detail on Jr‘mm Wood's 1:100 dive support vessel Braving the autumn showers on Sunday was this superbly f:':'s.fmd an
CSO Seawell presented full size Sentinel steam wagon.
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he situation for this issue is
unusual with everything coming
from outside the UK. I was sorting

through the current pile of
newsletters and decided to start with
the World News first to give all you
far-flung model engincers a good
crack of the whip and suddenly
realised that I had hit my allotted
word tally without any other material.
I do try to vary things to ensure that
all those of you who send in items get
a fair mention, so this issue is ‘news
from afar.” I would also like to thank
again all who provide newsletters and
other information for this column,
and to encourage you all to send
photographs of the many and varied
activities that come under the
heading Model Engineering.

UK News

We understand that David Sexton,
Secretary of Ickenham DSME
moved house recently; his new
telephone number is 01895-630125.

World News

Australia

Among the varied items ‘on the table’
at a recent meeting of the Steam
Locomotive Society of Victoria
was Les Whitfield’s Wurzburg clock
which is under construction. Les
spoke of his progress and the trials

and tribulations

which have
beset him, despite
which he is
making  good
progress with the
project.  Keith
Hartley is a

regular volunteer
at Puffing Billy
(local preserved railway?) and the
latest task given to him was the
cleaning and polishing of 12 brass
handles for operating the ‘deck
lights® (the little windows in the
clerestory roof). The carriage is INB
(N = narrow gauge, B = second
class) dating back to about 1900.
The newsletter reports that “some
historically minded people would
like to see the floor spittoons put
back in!"” Dave Smith spoke of his
welcome at Cardiff MES on his
recent trip to England and Wales.
The main scheduled item was the
video prepared for the society’s
50th Anniversary which illustrated
some of the good old days at Surrey
Hills (the previous site) and early
days on the present site. Some of
the members apparently “looked a
good bit younger on the screen.”
Dave Smith then showed some
video of the S5in. gauge scale
locomotives and trains operating to

timetable at the Gilling GL5 Rally
on the Rydale MES track in Northern
England. Member Phil Crook was
reported as “very taken by the sight
and sound of so many locomotives
and the rumbling and clickety-clack
of the carriages and wagons, to say
nothing of the shunters using their
poles to uncouple the wagons.”
Apart from this, members have
been busy with maintenance, mainly
on renewal of the cutting wall, a
major ongoing project. Despite a
change of weather necessitating
baling 18in. of water out of the
foundations, and the concrete supplier
running late, the foundations have
been poured and now await
rebuilding of the wall. When it
eventually arrived the concrete
“was manhandled from the truck by
barrow, chute and shovel to its final
resting place.” One member making
good use of the club workshop
facilities is Bill Steward who recently

lu.

News from the Steam Locomotive Society of Victoria. Left: Bill Stewafd uses a hydrauhc press to
form a dished boiler end plate and right: progress is being made with work on the cutting wall.

machined up some aluminium alloy
dies in the lathe and then used them
in the 20 tonne vertical hydraulic
press to produce some dished ends
for a small vertical boiler to his own
design. The ends were made from
1.bmm copper cut from the
seamless barrel material, opened
out flat, circles cut and anncaled
once. Some valuable lessons were
learned in the process — after a few
uses the female die showed signs of
distress and would have benefited
from being in some stronger
material. A greater lead-in taper
would also have been an advantage.
However, Bill and his interested
audience all agreed that the end
product was more consistent and a
lot quicker to make (excluding the
die manufacturing time, of course)
than hand flanging over the usual
former. The dies are to be further
modified to enable the holes for the
firing tube to be pierced and flanged
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5 weeks notice is :.'equed for diary entries. Clubs and Societies
include number for the assistance of would-be visitors.

include a telephone

Q

9 0000000000

Chichester DSME. Club Auction. Contact Brian Bird: 01243-536468.
Hereford SME. John Arowsmith & Nigel Linwooed: Sinsheim Exhibition 2003/4.
Contact Richard Donovan: 01432-760881.

Contact Jem Harrison, 27 Colne Place, Basildon, Essex SS16 5UZ.
North London SME. Workshop Evening. Contact David Harris: 01707-326518.

26
26
26 Historical MRS (Essex Area). Dave Carson: The Peter Davis Slide Collection.
26
26

Kinver & West Midlands SME. John Moxham: A Trip around Ged's Wonderful
Railway Works. Contact John Campbell: 01384-891244.
28 Canvey REMEC. Model Railway Exhibition at the Cliffs Pavilion.

Contact Brian Baker: 01702-512752.

Notebook. Contact Gerry Nichols: 0117-973-1862.
Homsby ME. Family Day & Boiler Inspection. Contact Ted Gray: 8484-7583.

21
27 Historical MRS (Bristol Area). Gordon Gravett: Extracts from a Modeller's
27
27

Oxford (City of) SME. AGM. Contact Chris Kelland: 01235-770836.

South Lakeland MES. Ulverston Dickensian Festival (Portable Track).
Contact Adrian Dixon: 01229-869915.

28 MELSA. Sunday in the Park. Contact Graham Chadbone: 07-4121-4341.
28 Otago MES. Public Running. Contact John Clover, 221 Ravensbourne Road,

Ravenboumne 9002, New Zealand.
28 Steam LS of Victori;

g Bee & Barb

Lunch.

Contact Graham Plaskett: (03] 9750-5022.
30 Wigan DMES. Bits & Pieces. Contact John Chamberlain: 01744-882255.

DECE MBER

Birmingham SME. Tony Sear: President’s Evening.

Contact John Walker: 01789-266065.

1 Bristol SMEE. Mike Keighley: Standing Stones. Contact Trevor Chambers:

0145-441-5085.

Rochdale SMEE. M
Romford MEC. Compet

e ARRODWLW WO W WOWE W WA R -

Chingford DMEC. Bits & Pieces. Contact Martin Masterson: 0208-989-5552.
Guildford MES. White Elephant Sale. Contact Dave Longhurst: 01428-605424.
Leeds SMEE. Chnistmas Dinner. Contact Colin Abrey: 01132-849630.

South Lakeland MES. AGM. Contact Adrian Dixon: 01229-869915.

Sutton MEC. Bits & Pieces. Contact Mike Dean: 0208-657-5401.

Aylesbury (Vale of) MES. Mike Clemence & David Knapman: More Sounds
of Steam. Contact Andy Rapley: 01296-420750.

Brighton & Hove SMLE. The London, Brighton & South Coast Railway.
Contact Mick Funnell: 01323-892042.

Chichester DSME. Christmas Dinner. Contact Brian Bird: 01243-536468,
Canvey R&MEC. AGM. Contact Brian Baker: 01702-512752.

Ickenham DSME. Christmas Dinner. Contact David Sexton: 01895-630125.
Maidstone MES (UK). Bits & Pieces & Crumpets.

Contact Martin Parham: 01622-630288.

North London SME. A Christmas Social Evening with Anecdotes

& Reminiscences. Contact David Harris: 01707-326518.

North Norfolk MEC. Dinner. Contact Gordon Ford: 01263-512350.
Portsmouth MES. Roger Bricknell: Concorde Engineer.

Contact John Warren: 023-8259-5354.

ting. Contact Mike Foster: 01706-360849.

ition Night. Contact Colin Hunt: 01708-709302.
Bradford MES. Annual Competition & Display. Contact John Mills: 01943-467844.
Frimley & Ascot LC. Family Quiz. Contact Bob Dowman: 01252-835042.
SM&EE. Competition Day, Work in Progress plus Christmas Party.

Contact David Boote: 01202-745862.

York City & DSME. Bits & Pieces. Contact Pat Martindale: 01262-676291.
Basingstoke DMES. Public Running. Contact Guy Harding: 01256-844861.
Birmingham SME. Ladies’ Day: Making Decorations.

Contact John Walker: 01789-266065.
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forward in the ends. As the editor
comments “Those wishing to obtain
ready-formed dished ends please form
an orderly queue on the right ..."”

Canada
Ken Klakowich, President of
British Columbia SME reports
that the summer has “been a
beauty. For the most part, the days
have been clear and warm.” The
annual ‘Train Fest’ had a very good
turnout of locomotives with visitors
from several US States and
overseas. The visitors enjoyed a
“Roast Beef and Yorkshire Pudding
dinner with all the trimmings” on
Saturday night thanks to the efforts
of Catherine McDonnell, Janet
Klakowich, and their team of ladies.
Lyndsay McDonnell reports on the
new world record 24 hour distance
locomotive run at Train Mountain,
Oregon. This was completed using
a battery electric locomotive in
company with a petrol/hydraulic.
Both ran well with no problems, but
some of the riding cars suffered
bearing problems due to the side
loads when going fast round the
bends. The total distance covered
was 209 miles. The electric
locomotive was powered using
batteries carried in a riding car so
that change-overs could be done
very quickly. The two trains ran one
behind the other and averaged 62
minutes for each 9.5 mile (yes,
really!) lap. Congratulations to all
concerned on this achievement.
The Toronto SME picnic was
held once again in perfect weather
at Bob Allins in Orono. Two
locomotives ran on the 7!/4in.
ground level track, a 2-4-0 Virginia
and a British locomotive. Much
driving, mainly by Richard Trounce
and Mike Salisbury, kept these two

Ken Barnes
ITan Sutherland

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
Model Engineer is extended to the family and friends they leave behind.

Worthing DSME
Canterbury (NZ) SMEE

locomotives running most of the
day. There were tables for models
and quite a few arrived of various
types. Dave Sage demonstrated his
marine engine running while Dave
Powell had his steam roller
operating for whoever wished to try
their hand at driving it. Dave Bowes
had his boat up to about 35kph on
the pond and tried to see if it could
become airborne as well. John
Chappell assembled his collapsible
canoe and bravely took his annual
picnic swim in the pond! Corn,
hamburgers and hot dogs, as well as
pop and coffee all went down well.
Several members with exhibits
attended the September meeting.
Richard Trounce gave the third part
of his talk on bearings. He spoke
about the precautions needed for
preloading ball races. When the
shaft is the member, a 0.001in.
interference fit is usual for the inner
race-to-shaft fit with clearance for
the outer race in its housing. For
model engineering the best type of
bearing is the scaled bearing to
prevent ingress of dirt — the enemy
of bearings. Mist lubrication is best
and is superior because the
atomisation of the lubricant ensures
that it reaches all the ball race
contact areas. David Bowes talked
about some of the problems he had
this summer with the twin-cylinder
engine in his boat. He was running
it at about 10,000rpm when the rear
bearing cover came off, the
crankshaft had failed (came apart).
After this had been fixed, the
muffler (silencer) shook itself apart.
He has now added a collar under the
muffler body which seems to have
cured this ailment. A small bent

aluminium alloy bracket supporting
the ignition coils also failed. He has
now increased the radius of the
bend which seems to have rectified
this. It was suggested that freezing
aluminium alloy before bending
reduces the chances of cracking at
the bend (can any of our
knowledgeable readers confirm
this?). Dave Sage showed his
recently restored Acadia 4hp
Marine engine and talked about
how he re-Babbited the engine’s
main bearings. He first turned down
a bar the same size as the crankshaft
journals to form a dummy shaft.
Collars were made to locate the
dummy shaft in the lower half of the
crankcase, and sealed to keep the
Babbit metal from running out
during pouring. The whole assembly
was heated to 325deg. F and dry
graphite sprayed where he didn’t
want the molten Babbit metal to
adhere. This was repeated for the
top half. The upper bearings were
poured with the shaft vertical and
with the crankcase halves bolted
together. He then separated the two
cleaned up the crankcase mating
faces and scraped in the bearing
surfaces. Jim Small showed the
smokebox door for his 7!/4in. gauge
locomotive and how the petticoat
will fit; he spoke about the
modifications for oil-firing this
locomotive, which included the
repositioning the petticoat from the
usual (higher) position for coal
firing. A spray gun type nozzle will
be used as the oil burner, positioned
at the front of the firebox and
directed rearwards. A needle valve
will be used to control the oil flow.
Diesel fuel will initially be tried and

compressed air will be employed to
start the atomisation of the fuel.

New Zealand

Recent windy weather caused
Auckland SME problem on a
Sunday morning when a large piece
of tree was broken off and landed
right over the track. On beginning
to remove the tree, President Gary
Farquhar contemplated turning it
into a third tunnel. A few ‘Tuesday
Club’ members were better off for
some firewood as a result of the
incident. With just half and hour to
spare, the track was cleared just in
time for Sunday running!

Members of Canterbury SMEE
are busy working on the track at
Haswell; progress is being made on
the turntable, station points (water
pressure operated), passing bays
and a water tank for the steam
locomotives. Extra passenger cars
have also been made. The track has
already carried over 3,500 passengers.
A “good start” has been made on
the raised track and it is planned for
this to be operational by the time
you get to read this. The club is
building a diesel/hydraulic locomotive
based on the American F7. Member
Ross Fielden has built the chassis
which had its first trial in
September. Ewan Allison is making
the plug for the nose ready for
Philip Robinson to do the fibreglass
work. The rest of the body is to be
made in steel by Ross. The boating
section now has an operational
pond but hopes to deepen it after the
summer season. The section has
acquired some fibreglass hull
moulds for members’ use. The
newsletter also carries a health
warning concerning Viton O-rings
which, if exposed to temperatures
over 400deg. C, decompose to release

>

5 Bristol SMEE. Santa Special. Contact Trevor Chambers: 0145-441-5085. 8 St. Albans DMES. Social Evening. Contact Roy Verden: 01923-220590.

5 Canvey R&MEC. Santa Specials. Contact Brian Baker: 01702-512752. 9 Brighton & Hove SMLE. Workshop Evening — confirm by contacting Mick

5 Cardiff MES. Santa Special. Contact Trevor Jenkins: 020-2075-5568. Funnel (01323-882042) or Gerry Collins (01273-553228).

5 Ellenroad Engine House. In Steam + Christmas Fair. Enquiries: 01706-881952. 9 Cardiff MES. Carl Pickstone: More Engineering Topics.

5 Pinewood MRS. Santa Run. Contact lvan Hurst: 01276-28803. Contact Trevor Jenkins: 029-2075-5568.

5 Reading SME. Fublic Running. Contact Graham Bustin: 0118-9615450. 9 Fylde SME. Christmas Lunch. Contact Alan Reid: 01253-882872.

5 South Durham SME. Running Day. Contact B. Owens: 01325-721503. 9 Guernsey MES. Meeting. Contact Dave Simon: 01481-251017.

5 Sutton Coldfield MES. Santa Special. Contact Neal Hamison: 0121-378-3992. 9 High Wycombe MEC. lan Ridley: Fiying a Police Helicopter.

5 Woking MRS. Santa Specials. Contact Ronald Dewar: 01932-343331. Contact Eric Stevens: 01494-438761.

6 Historical MRS (London Area). Pre-Christmas Social. 9 Historical MRS (Sussex Area). Pre-Christmas Social.
Contact John Millbank: 0208-948-0556. Contact Terry Cole, 17 Coombe Drive Steyning West Sussex BN44 3PW.

6 Lancaster & Morecambe MES. Auction Night. 9 Hull DSME. Charity Social Evening. Contact Tony Finn: 01482-898434,
Contact Harry Carr: 01524-411856. 9 Leyland SME. Project Night. Contact Mark Entwistle: 01772-422411.

6 Petorborough SME. Bits & Pieces. Gontact Tony Meek: 01778-345142. ] Worthing DSME. Auction. Contact Bob Phillips: 01803-243018.

7 Basingstoke DMES. M g Night. Contact Guy Harding: 01256-844861. 10-12 Great Western Soc. (Didcot Railway Centrs). Thomas Santa Special.

7 South Durham SME. AGM. Contact B. Owens: 01325-721503. Contact Jea.ne*l‘la Howse: 01235-817200.

7 Stamford MES. Arthur Askew: Model Aircraft. Contact David Ash: 01780-751211. 10 H. d SME. Christ Social. Contact Richard Donovan: 01432-760881.

7 Taunton ME. Four Short Taks. Contact Don Martin: 01480-63182. 10 Hlutuncal MRS (Essex Area). Christmas DIY Evening - Members® Latest

7 West Wiltshire SME. Bring & Buy + Mince Pres. Endeavours. Contact Jem Harrison, 27 Colne Place, Basildon, Essex S516 5UZ.
Contact R. Nev. Boulton: 01380-828101. 10 Malden DSME. Video Show. Contact John Mottram: 01483-473786.

8 Birmingham SME. Stationary Engines. Contact John Walker: 01789-268065. 11 Fylde SME. G-Whizz Christmas Exhibition. Contact Alan Reid: 01253-882872,

8 Chingford DMEC. Alan Rose: Spray Painting (Part 2). 11 Glasgow & S.W. Rly Ass'n. Gordon Thomson: Railways of Eastern Europe.
Contact Martin Masterson: 0208-989-5552. Caontact Bruce Steven: 0141-810-3871.

8 Crawley ME. Goffs Park Light Rly. Fish & Chip Supper. 11 Guildford MES. Christmas American Supper.
Contact Allan Sinclair: 01293-888203. Contact Dave Longhurst: 01428-605424.

8 Historical MRS (East Midlands Area). Pre-Christmas Social. 11-12 Reading SME. Santa Specials. Contact Graham Bustin: 0118-9615450.
Contact Mark Shipman: 0194-983-8311. 1 Woking MRS. Beaver/Cub Santa Special. Contact Ronald Dewar: 01932-343331.

8 Norwich DSME. Christmas Meeting. Contact Paul Reed: 01603-462925. 12 Birmingham SME. Children’s Christmas Party: Contact John Walker: 01789-266065. >

B Oxford (City of) SME. Bits & Pieces. Contact Chris Kelland: 01235-770836. 12 Canvey R&MEC. Santa Specials. Contact Brian Baker: 01702-512752.
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hydrofluoric acid which, if handled,
attacks the skin and is impossible to
remove. You have been warned!

By the time this is in print, the
Hutt Valley MES auction will have
taken place; a glance at the list of
319 lots suggests that the auctioneer
will have had a very busy time.
Hopefully members will have
obtained some bargains as a result.
Member Alan Kemp is looking for
a suitable design of boiler for his
steam driven dinghy. The boiler
would be to steam a twin cylinder
simple expansion engine of 1!/2in.
bore and 2!/2in. stroke. Anyone
who knows of anything suitable
can contact Alan via the Editorial
office. At the recent meeting
Murray McKenzie had a new
robotic tractor, called Lunchbot
since a lunchbox is used to cover
the works! The robot is “designed
to do nothing in particular apart
[from entertaining model engineers
by wandering around its environs
and avoiding objects while doing
so." This sounds like an excellent
reason for its existence to me.
Ross Johnson had his rejuvenated
hot air traction engine which
was also demonstrated following
Brian Wheeler’s talk describing
his trip from Spain into Morocco
and back to Spain via Tangier
and Casablanca. During the trip
Brian experienced a night out in
tents on the edge of the desert, a
camel train ride and Berber
dancing. He pointed out that they
only saw one train (other than
the camel train) during their trip.
Brian compensated for this by
hiring a car in France and visited
the preserved steam line at
Tournon, south of Lyon. The photo,
by Peter Anderson, shows Des Hill
running 2970 with Wellington in
the background.

MﬁhWafbngtonasabackdrap, DserﬂrunsNo.zs?DnanmVaﬂeym

Work at Maidstone MES has
been affected by some inclement
weather which also forced the
cancellation of one of the public
running days.

United States

Another club that always seems to
feature a fine collection of items at
their “Bits and Pieces’ meetings is
the Bay Area Engine Modellers.
Their August meeting was no
exception with three Wall four
cylinder engines, a Seal l5cec, a
Forrest Edwards radial machined
from bar stock, a twin cam four
cylinder, a Little Devil to the late
Bob Shores’ design, and a
Coomber’s rotary steam engine
(how did that sneak in?) among
other smaller items. A fine
selection indeed. The society also
had a very successful time recently
at the “Good Guys West Coast
Nationals” where they “ran
engines all day for three long
days". In particular Eugene Corl’s
1:3 scale small-block Chevy got

much well deserved attention from
the attendees who where all keen
hot rod enthusiasts. This attendance
at non-model engineering shows
seems to be a good way of
spreading the word among those
normally outside our usual sphere
and might be something to be
considered by other societies.

South Africa

Centurion SME report a decline
in the number of passengers on
public running days. Comments
made by potential customers point
to a need for more “real steam
locomotives.” As Editor Alex
Groothhuijzen remarks “This diesel
driver for one, is more than willing
to put his lawnmower (his word!)
in a siding to give the real thing
centre stage.” Rudy du Preez
has produced a revised design
for the steaming bay roof to
simplify the construction. Members
are considering building this
themselves because the contractor
could not start very quickly.

In the words of Dave Meiring from
Durban SME “Here is a piece of
interesting but fairly useless
information. the litre and the cubic
decimetre (I000cc) have not always
been identical. The litre was
introduced in France in 1793 as one
of the new ‘Republican Measures'
and defined as one cubic decimetre.
The name derives from the older
French unit the litron. In 1901, the
litre was re-defined as the volume
occupied by one kilogram of pure
water at the temperature of maximum
density (+4deg.C) and a pressure of
one atmosphere. This was a bit of a
mistake as that is not precisely one
cubic dm due to the (very) slight
compressibility of the liquid and is
actually 1000.028 ccs. Then in
1964, the original definition was
restored so it is again equal fo one
cubic dm or 1000cc.” This followed
a much longer dissertation from
Dave on the various units relevant
to us model engineers. The Chairman
reports on a busy year both with work
on the track and on running days.

12 Chichester DSME. Santa’s Steam Specials. Contact Brian Bird: 01243-536468.
12 Frimley & Ascot LC. Santa Run. Contact Bob Dowman: 01252-835042.
12 Harrow & Wembley SME. Christmas Run.
Contact Dr. Roger Greenwood: 020-8427-2755.
12 Homsby ME. Running Day. Contact Ted Gray: 9484-7583.

12 Malden DSME. Santa Special (Ticket

Contact John Mottram: 01483-473786.

12 Pinewood MRS. Santa Run. Contact lvan Hurst: 01276-28803.

16 East Somerset SMEE. Terry Gorman: Metrology + Bring & Buy and Seasonal

16 Leyland SME.

Fare. Contact Roger Davis: 01749-677195.
] Dinner & Dance. Contact Mark Entwistle: 01772-422411.

16 Rugby MES. Christmas Party. Contact David Eadon: 01788-576956.

16 Sutton MEC. Quiz Ni
17 Brighton & Hove S

. Contact Mike Dean: 0208-657-5401.
. Christmas Social. Contact Mick Funnell: 01323-892042.

17 Canvey R&MEC. Christmas Party. Contact Brian Baker: 01702-512752.
ing. Contact L.

G. Hammond: 01376-511686.

12 Sutton Coldfield MES. Santa Special. Contact Neal Harrison: 0121-378-3992.

17 Colchester SMEE. Quiz and Fizz Evening.

12 Woking MRS. Santa Specials. Contact Ronald Dewar: 01932-343331. 17-19 Great Western Soc. (Didcot Railway Centre). Thomas Santa Special.
13 Bedford MES. Our Festive Quiz. Contact Ted Jolliffe: 01234-327791. Contact Jeanette Howse: 01235-817200.
13 Homsby ME. Meeting & Christmas Social. Contact Ted Gray: 94B4-7583 17 North London SME. Work in Progress. Contact David Harris: 01707-326518.
13 Meiton Mowbray DMES. \ideo Show. Contact Phil Tansley: 0116-2673646. 17 Rochdale SMEE. Members' Bits & Pieces. Contact Mike Foster: 01706-360849.
13 Saffron Walden DSME. Club Christmas Dinner. 17 Romford MEC. Bring & Buy Sale. Contact Colin Hunt: 01708-709302.
Contact Jack Setterfield: 01843-596822. 17 Worcester DME. Members' Auction & Quiz. Contact M. Lane: 01905-425972.
14 Historical MRS (North West Area). Pre-Christmas Social. 18 Historical MRS (Bristol Area). Derek Chaplin: Train Journey Through Wales.
Contact David Goodwin: 01224-880018. Contact Germry Nichols: 0117-973-1882.
14  King's Lynn DSME. Christmas Meeting. Contact Mike Coote: 01533-673728. 18 Talyllyn Railway. Carol Train/Santa Specials. Enquiries: 01654-710472.
14 Sutton Coldfield MES. Bits & Pieces. Contact Neal Harrison: 0121-378-3802. 18 Historical MRS (Scottish Area). Pre-Christmas Social.
15 Birmingham SME. Festive Nosh. Contact John Walker: 01789-266065. Contact Richard Crockett: 01886-750730.
15 Bournemouth DSME. Christmas Party. Contact Dave Fynn: 01202-474589. 18 York City & DSME. AGM. Contact Pat Martindale: 01262-676291.
15  Bristol SMEE. Jack Shettle: Hints and Tips. 19 Ascot LS (2003). Pre-Christmas Get-Together.
Contact Trevor Chambers: 0145-441-5085. Contact Derek Alford: 01344-482485,
15 Chingford DMEC. Cheese & Wine. Contact Martin Masterson; 0208-989-5552, 19 Bournemouth DSME. Santa Specials. Contact Dave Fynn: 01202-474589.
15 Leeds SMEE. Quiz Night. Contact Colin Abrey: 01132-649630. 19 Chichester DSME. Santa’s Steam Specials. Contact Brian Bird: 01243-536468.
15 MELSA. Meeting. Contact Graham Chadbone: 07-4121-4341, 19 Harlington LS. Mince Pie Run. Contact Peter Tarrant: 01895-851168.
16 Cardiff MES. Chris Tuthill: Quiz Night. Contact Trevor Jenkins: 029-2075-5568. 19 Talyllyn Railway. Santa Specials. Enquiries: 01654-710472,
16 Colchester SMEE. Festive Evening Meal at The Swan, Stanway. 19 Woking MRS. Santa Specials. Contact Ronald Dewar: 01832-343331.
Contact L. G. Hammond: 01376-511686. 19 York City & DSME. Running Day. Contact Pat Martindale: 01262-676291.
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gandmtools

selection from current stock

have alook at our new website, now

web: www.gandmtools.co.uk

LATHES
Wareo 1327 Gep Bed Camse Lstha Well Tookd Stnd, 1ph VB £1500
Fagl Lk 5 Contre Lste riala Speat Wl Tcled g £ 5000
Conals INE Banch Late, 14 4 Jon VSide mdVies Manl fh £ 1500
Cowals SOME Banch Lathe, 4 Jaw Chuck, Steady, Manual, Ceatis, 1ph £ B
Pulra 750 Besch ath, Eri Lt Cullts, Ohcka ool RVGE. 150000
Pulr 750 Bench o, Mol ook Callts 1phAGE 15000
Pult 1770 eech Latho c /e Hndrot Talsmck J0Collts o Mok £ 3000
Dorord Strn CNC Bench i, gk M £1000
erbord e O4C BanchLste Toh, Manud EUI00

Beaond MET 5 x 22 Centre Lathe Saarbou PCE Stand, Tooling Single

Pass, VEC 7mm
Bt 125701 Computur Op Bench Late, OCT Mans), 1gh, Chaicacf2 £ 2500
Barford 125701 Computar O Bench Lathe fata Tod Turet, Manue 1ph  £100000
Borfnt BUDS" 2 22" Lathe P Teoked VGC.3ph £145100
Bofot .04, /7 111 Lot Tookd Now Sige Phs MetwrFred.— £125000
Bt CUD4, /7" 16" Le, 3 Jow B Tcpost £ S0

Bufrd CUD4 /731" Lo, ok,

Biford Model A 4 /2" x 18 Lashe, Stand, Gearbos, PCF, Tocling. Single Phase
115100

Barfont indeserial 1120 Cemtya Lathe, Jph, 6C 1550

Myford Super 78 Longbed,3 /7% 3T, Green, 3 & 4 Jaw, Faceplets, OCTF,

Steay Iph 26500
Myordha73 7019 £ E50
Myford Saper 7 l! T 19 /2 Lsthe, Cabinet Stand, Gaarbow, Charcis, Tph  £150000
Myford MILTR 3 /2" % 19" Lathe, Stand, 3 & 4 Jaw Crucks, Catplate,

Tealpest, gh il
Colhaster Dhipmastar 5*x 20° Lathe, Metp, Tooked, Cuiat, V5T, 3ph E150000
Colchaster Tunph 2000 Gap Bed Lathe7 /2" x 57 Taoling 3ph o]
Colchmster Stedent FiH Gap Bed 3 &4 Jaw, Travelling Sieacy Cootant,

Collat Chvuck 3pb CCTRWeA Looted AfterVEC 15000

Colchester Stadant AH, 6" x 25" Tookd 3ph E 95000
Colchacter Basiam 1600 5" x 2T, [Late Type] Chucks, Laver Op Coliet At Coolart,
(CTPGuardslight, Manud J4VGC

Cokchester Bemtam 5 30" Long Bod Lathe 3 & 4 Jaw, 0CTRoelant Manusl V.

GCaph TS0
Colchuster Bastam 16005 x 27 Tooled Coslant OCTPVEC 3ph 14
Hariaon MA0OS" 1. Conta Latta Basic Tonir 3jh £1500
Haniscn MBS 1 5" Cents Lt Tooing o oEm
Hariaon MDD x 25" e B, Wel Taoled b Lover O Colle Chuck Jph E275000

£ 350

Harison Inﬁ 123 15" Gap Bed Lathe Tocked i
Hamison 154 /2" 5 25" Gap Bad Lathe Wil Tocied, Variatko Spaed Drva

IphGE nanm
Smart B Brown 1024 Cantee Latre,0CTPS;h £ 7500
Smar & Bromn Modal |, Capsten Cut Of Slite, Corgourd, 1 7h £ 40m
Putra 1770 Cabinat Mounad Mo Lathe Dive UsitWell Toced, 3~ £125000

DAILLING MACHINES

Thoka Arbo Na 2  Station Tamst il Head 20T £ 170
Spares At fo Fobe St 78 and 108 Pl & Bench Dils £ PO
H & G 22N Bench Tepping Macking Fttad 166 101 0l Chk 3~ £ 25000

Startits Mesrury Pilar Dril 3ph E 15000
Claarance of MecHings Stastrits Prograsa Tasno foben Urion Pilar & Bench
Drills Chaice of 25 dl Three Phase From 810
MILLING MACHINES

Danford Navasill CNG Baneh Top Vertiesl NGL1ph VEC Manusls 193 Machine
£3000.00

£ G000 11307612, 3TRE12, TT-E12.357£12 BHAZ ITTENL IGTEM ATT-E1 T-01442T

email: sales@gandmtools.co.uk

Turmar & & 16 Haavy Duty Belt Lirizhar, Spare Bolts Jph f 5000

Taylor Hobean Medal & Engraver Cutier Grinder, Tph £ 45000

Hauser Jig GrindarWal Tocled Jph fer 1]

Junes & Shipmen 540 Surtace Grindoriag Chuck, Joh 165000

Junes & Sripmen 540 Sartace Grndaro Chick Jph £ E0

FUH Trimtool Grinder3ph £ 2000

Erell fotary Fing Meching 3ph £ =000

Carning 2HP Polishing Spindie, Jph £ J0

Samand DE. Tool Grinder/Lapper Coolant light 2o £ 1500

Atarton & El "Dual” Lawnmenwer Cyfinder Grirdac3ph f 000

Pl &' Podustal Balt Linishe3ph £ 000

'BOXFORD SPARES & TOOLING -
Changa Gears {Also Fit Southbends) " T

SCUmTTS. Aydrea TA20 Boring & Fncmg Head, Wohlhaupter UPA3 Boring & Head, & MT

R8 Shank, Boxed with Accesories, VGC,
£550.00 plus vat.

Shank suitable for Dec kel Boxed with
Accesories, ‘."GC,
£385.00 plus vat

14 MTEVASTEN, 45714 48T£14 S0T£15,521 615,597 £1554T-£15.567.415, 597
115 B0TE15F4TE15, PITEIR, 75718 797616 BULEN BATER W0OLE251 20T-
£30,100V27T Compound Gaas£55, 127,135T Compourd Goer - £56.00, 54167
Compourd Gear£3000,72/16T Compound Gasr£35.00, 227 Tumbler Feverse Geef. 1200
Beodord Marnsal Xrow Your Lathe' New Copies & Drawings & Paslst £ 2500
Brcord &° Chuck Backpiate Drilad Lsed

Broord 5" Chek Backplatas Naw

Beoond 5" Cachplate

Pratt Bument 4" 4 Jaw Chuk

Toolmat 6" 4 Jaw Chutk Fited B NEW
Bocord Lathe Catirts Copboants, Cootant Tank, Tray ea for Many

Small Lathes

Huadstork Sarkle & Apron Parts Availabis

40" &5 Taitocks

Benord Changs Gaer Cover

Bovdond Change Gaar Dusdran

Borort Topside Assemmtly

Bunord T-Sioted Boring Tabe, B mrmmmwmmm

Fdont Fower Crsfoed S Asmbly : ;ﬁﬁ Eclipse 6" Circular Magnetic Chuck, Winson GWR 14XX

Bidort TSettadCrose S NEW s LD UDCIDTUOMoSBABAC. £ 17500 Backplate Mounting, Class 5 Locomotive, Never Steamed,
4 Metric Bouderd Collets from Tmm-12 5 0.5mm, Orsmbe; Adapioe £125.00 plus vat 00 plls vt

8 o | £ a0 £2500.

15 Bodord Collts, VBT, 106°- 2 £ TS0

Boctord Teper Tuming Aftactwant Complete £ 2000

MYFORD SPARES & TOOLING

Change Gesrs.

‘HET.00,71TE7.00 Z2TE7 00 24TE7 00 Z5TE7 S0 26767, S0.277E7 S0 28768 00 29TER 0
0T 0031 FER 50, TR 5 168 50, 4TS 75,3529 00 613 0 77 S 8TEa
03316350, TG 50, 47T 75.487E4 .00 44TE 10,00 ASTE D S0 4BTE DL4TTEN 1,00
AETEN O0SOTE1 150 S1TEY250 597 14 SO SATE M SO SSTEM T3 SETEIS ODSTTEIS0
S6TE15 00 8TEV S SOAUTETS S0B1TE 16 S162TE16.50 671617 DOBATENT COFETE N
00 SSTE1A S070TE18.50 75T£12 50 S0TEZ1 S 81 TE21 SOBTER D0 ATE24C081TES
00 ST 100TE27 0 TTESS 00

Fichrond o 1 Uriarsl MlMericaoioostsl Swhel Tabledh £ S0 mamww;;m 0d Sk NEW :m

Bridgepor Temat WAL 36" x &, DR P Singha Phase From New 2250 ' s

Mot 2 oy S s 0 B £ 75000 Nybrt 2Pint S NEW £ 50 Devallier H?fm 5‘:‘3& Colchester Bantam 5" x 30"

Tom Sanior Universal Miling Madhing, Coolart, Mylord WLT Lorg Cross Slida NEW £ 10600

bkt e oy wmm“m oo, et ot e Toolroom Lathe, Tooled, VGC, 3ph, Centre Lathe, Well Tooled, 3ph, VGC,

Divicing Hiaad Siotting Head, Assslok Chuck, Mactin Vi !ﬂll!l Toclmezx 100mm 3 NEW £17500 E?E&lllplusvat mm.ﬂnpllls“!.

U i ok G CutigEgioih gl Swss s rzcay o0 160m 4 Jaw e Chuckford i Mt NEW £ 14500

Viceroy Hokzen Vertical MALT Spidl, Swiel Hed JhVEC fray  Myord T ot £ 30

KF 3000 Tt M arisbe Spece Power Feed Tatia, IR0 S0 T Spindla Vice Myl g, ]

ol Chec, Lign Conlant Excalen Condition, 45°x 17° b Shvaph £5000 Mylord§ /2" Catohplze f 150

Ao Turt NGP Food Coolant Light, 3ph 40 bt Spincln brpariz! 155000 Mybord 4 Chuck Backplete £ 1600

Hobbymat BFEE5 Miling Heael, 1 MT, 4 Cutter Holders, 1o E 3500 Mybat & Ohuck Backgiste £ 00

B | ) o s i

BCA g BomNGL S, 1 ot ) Chckh s m;’;:;ﬁxwwmmhm iﬁg

wm&mmmmmmmm.mm. pin MM S s

Filot 00 Comsiill,Veric oo, 3 M Spindle Collet Chuck eaJph 175000 Myford ML7/Suger T Lathe Bed (wellusec) £ 0o

Tom Sanior Viertical Milling Hasd 2MT £ 50000 Mylond Super 7 Cabi Bod £ 20000

TP Mil/ DN, 1 IMT £79800  MylostSuper 7 Sodtle Agon B Orss Sie f 90

Stand For Above £ 12500 s " et

Walli 56 G Pinion Hubber 100000 \qyioad Part No 1430 Sarios 7 Loadscrow Handwheal & Priter £ B0

Mikron 73 Gear Hobber £ 65000 Mylort R Tocpust £ 460

Strausak Gear Hob Ehamener f 3500 Swieling Verticl Sie T I

Gravograph Mode!ITM, Well Epped I Bisbent Coniton pzpe  MyPr Swisling ¥

Alenane 284 Spinds Engrme iph ] m*mrﬂ“'*“ :;:ﬁ

Hatsar 38A Jig Boer2ph £2mm Geatox & Leatscion

Hour 204 5 B pirser Warco 1327 Centre Lathe,

Bertlar Pl Lt Curtrg Mactire ! £ 45000 TELEPHONE ENOUIRIES WELCOME ON ANY ITEM OF STOCK WE HOLD Excellent Condition, 1ph,

Clock Geer Curtig Machine, Conetructed from Ciatson T B C Ginder 1ph £ 2500 HUNDREDS OF TEMS THAT ARE NOT LISTED, FULL STOCKLIST AVAILABLE. W "T Ied
ALLITEMS ARE SUBJECT TO AVAILABILITY. ALL PRICES ADVERTISED ATTH el looled,

SUHOBE LIS . ROLERENS THE EXCEFTION OF BOOKS AND MANUALS) ARE SUBJECT T0 CARRIAGE = £1250.00 plus vat

Sty A Gt S g3 70 g L e s Startite 18-5-5 p

Vi Do Ence B Fishat gh £ WORLDWIDE Vertical Bandsaw, 3ph,

Myford MG12 Plain Oylinchical Gnder2ph fis0) OVER 7000 SOUARE FEET OF TOOLS MACHINES AND WORKSHOP mm |II$'I!1.

Cenres fs lkson ool & urr i Exch E D EWPMENT, P

T Opening times Monday-Friday 9am-1pm & 2pm-5pm. Saturdays 9am-1pm only
G AND M TOOLS, THE MILL, MILL LANE, ASHINGTON, WEST SUSSEX, RH20 3BX

emails: sales@gandmtools.co.uk web: www.gandmtools.co.uk

Telephone 01903 892510

fax 01903 892221 &=
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EKHdﬂWJON celebrating its

December 2004 714th show!

Sandown Park, 29-31

EXHIBITION GENTRE
29th - 31st Dec 2004

OPENING TIMES
Weds 29 Dec 10.00am - 5.00pm
Thurs 30 Dec 10.00am — 5.00pm
Fri 31 Dec 10.00am - 3.00pm

D K‘I FILL IN YOUR DETAILS BELOW, CUT ALONG THE DOTTED LINE
J\} ABOVE AND BRING TO THE HIGHBURY LEISURE STAND AT
- THIS YEARS MODEL ENGINEER EXHIBITION FOR YOUR

CHANCE TO WIN. PHOTO COPIES ARE ACCEPTED

R e S R
PROTEBSL ovvisiiimivinisvis s smsaessas s

. : . -
“ _—ey ‘ CONQUEST LATHE

Centre Height 90mm
NT3 Spindle Taper
Between Centres
325 mm 0-2500rpm
American Built PCB
Board
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All attractions correct at time of going to press, but may be subject to change or cancellation.
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Sandown Park, 29-31 December 2004

HOW TO GET TO SANDOWN PARK
By Car: From London: Take the A3 heading south from Wandsworth. Exit onto A309
(Kingston by-pass) signposted to Sandown Park, immediately after the exit for
Chessington. Fork left at Scilly Isles roundabout onto A307 Portsmouth Road. Sandown
Park can be found 3/4 mile along on right-hand side.
From M25 North and West: Exit of Junction 10 onto A3 towards London. Exit onto
A244 ot Esher Common roundabout, signposted fo Sandown Park. Turn right onto A307,
Esher High Street at T-jundtion/traffic lights. Sandown Park can be found /4 mile along
on left-hand side.

From M25 South and East: Exit Junction 9 onto A244 towards Esher, over the round-
about at Esher Common, then as above.

By Train: From London and the North: From Victoria, Waterloo or Clapham
Jundtion to Esher Station (20-30 minute journey). Taxi rank at station or 2/3 mile walk as
follows: left onto Station Road, right at T-junction onto A307. Sandown Park can be found
1/2 mile along on right-hand side.

Apply for your show tickets on or before 17th December 2004 & save £££s!

TICKET PRICES PAYMENT DETAILS
ONE DAY TICKET ~ On the door Advance  No. required £Total
Adults £750  £6.50

Senior citizens/students  £6.50 £5.50 e =0 Please charge my credit card for the total amount of £
(NUS cardholders only)

(Children (aged 5-16 inc.) £3.50 £3.00 S i I J Amex O Mastercard d switch
TWO DAY TICKET Cardholder’s nome

Adults £12.00  £10.00

Senior citizens/students £10.00  £8.00 AT Cord "0" | | I | l | [ l | I | l | l | l | l |
(NUS cardholders only) ) _

(2 adults + up to 3 children)

GROUP & SCHOOL BOOKINGS (For 10 or more, only available in advance) ~ Address
Adults £5.50 € s

Senior cifizens/students £4.50 B
(NUS cardholders only)

Children (aged 5-16 inc.) £9.00 ¢ ... o 008 oo e COURNTY

One person is admitted FREE per 10 tickets ordered
Please state no. of free tickets required

Total Order Value £ E-mail
Please note that odvance fickets are non-refundable

Refurn your completed form to: Ticket Sales MEE 2004, Link House, 8 Bartholomew's Walk, Ely, Cambs (B7 42D

(. Please tick 1 you do not wish fo raceive further information from Highbury House Communications Pic (] Please fick If you do not wish fo recelve further Information from opproved 3rd parly ompanies

advance tickets: 01393 694429 www.meex.co.uk

(3 I enclose o cheque made payable to Nexus Media Ltd for € ..........coounee

Telephone




0O O O G.L.R. DISTRIBUTORS METAL PACKS ——

SAVE 15% OFF THE CATALOGUE PRICE WITH OUR BUDGET PACKS OF MATERIALS - 2 FEET EACH OF THE SIZES QUOTED BELOW
Carriage 1 to 3 Packs £5.95 4to 6 Packs £6.95 7 to 10 Packs £7.95 Above 10 Packs £9.95 UK Only
CREDIT CARDS WELCOME - HEAVY PARCELS REQUIRING A WOODEN BOX - ADDITIONAL £3.50

B.M.S. FLATS DRAWN STEEL ANGLE
AO 1/16 x 1/4-3/8-1/2-5/8- 3/4 H3 16mm x 16mm x 3mm 20mm X 20mm X 3mm,
1-2-3+ 3/32 x 34,1, £10.44 25mm x 26mm X 3mm £14.22
Al 1/8 x 38-1/2-5/B8-3/4-1. 07.08 SEAMLESS COPPER TUBE
A2 316 x 38-1/2-5B8-3/4-7/8-1. 08.70 J1 1/16x28g - 3/32x28g - 1/Bx24g - 5/32x24g 06.20
A3 1/4 x 3/8-1/2-5/B8-3/4-7/8-1. 12.00 J2 3/16x22g - 1/4x20g - 5/16x20g 04.95
A4 516 x 12-3/4-1-11/2 14.76 STAINLESS STEEL ROUND 303 FiC
A5 3/8 x 1/2-3/4-1-1.1/2. ENBM 15.54 K1 3/32-1/8-5/32-3/16-7/32-1/4 10.92
AT 1/2 x 34-1-11/4-14/2. 22.68 K2 316-7/32-1/4-5M16-3/B-T7T16-1/2 27.60
B.M.S. ROUNDS BA STAINLESS STEEL HEXAGONS 303 F/C
B1 1/8-5/32-3M6-7/32-1/4 - 5/16 - 3/8. 04.92 L1 .152"-.193" - 220" - .248" - 275" - .324" 18.18
B2 1/4-5/16-3/8-7/16-1/2-9/16 - 5/8. 10.56 BA BRASS HEXAGONS
B3 5/8-3/4-7/8-1. 17.46 M1 152" - .193"-.220" - 248" - 275" - 324" 09.00
B5 3/8-1/2-5/8-34-7/8-1 ENBM 2352 BA STEEL HEXAGONS
B.M.S. HEXAGONS M2 .152°-.193"-.220" - 248" - 275" - .324" 05.16
C1 5/32-316-1/4-5/1"6-3/8 06.06 BRASS FLATS
Cc2 1/4-9/32-5/16-3B-7/16-1/2-5/8 11.58 N1 1/16 x 1/4-3/8-1/2-3/4 -1 09.00
B.M.S. SQUARES N3 1/8 x 1/4-3/8-1/2-3/4-1 15.50
D1 &/32-3/16-1/4 -516-3/8 05.04 N4 316 x 1/4-3/8-1/2-3/4 -1 21.66
D2 716-1/2-5/8-3/4 11.58 N5 1/4 x 3/8-1/2- 3/4-1 24,65
BRASS ROUNDS ALUMINIUM ROUND Fic
E1 1/8-3M16-1/4-5M16-3/8-1/2 11.65 P1 316-1/4-516-3B-7M16-1/2 10.25
E2 1/16-3/32-5/32-7/32-9/32 - 7/16 - 9/16 - 5/8 17.70 P2 5B-34-1 17.70
BRASS SQUARES PHOSPHOR BRONZE ROUND
F1 1/8-3/16-1/4-516-3/8 09.90 Q1 1/8-5/32-3M16-1/4 09.45
F2 1/4-5/16-3B-T7H6-1/2 20.20 Q2 5/16-3/8-7/16 24.00
BRASS HEXAGONS SILVER STEEL
G1 5/32-3/16-7/32-1/4-9/31 -5/16 08.20 S1 3/32-1/8-5/32-318-7/32-1/4 -9/32 -5/16 -3/8 - TH6 - 1/2 20.40
G2 1/4-9/32-5/16-3/8-7/16-1/2-5/8 23.05 s$2 3mm-4mm - 5mm - 6mm - 7mm - 8mm - 9mm - 10mm - 12mm 18.00
BRASS ANGLE ALUMINIUM FLATS
H1 1/4x1/4x1/16 5M16x5M16x 1/18 R1 1/8x1/2-18x1-1/4x12-1/4x1-1/4x1.1/2-1/4x2 18.90
ABx3Bx 116 12x1/2x 116 09.00 R2 38x1/2-3Bx1-38x1.1/2 15.90
H2 5/16 x5/16 x1/16 3/8x3/8x1/16 R3 12x1-12x1.12-1/2x2 2385
12 x1/2%x1/8 34x34x1/8 15.45 R4 12x21/2-1/2x%x3 28.00

G.L.R. DISTRIBUTORS LTD, UNIT C1, GEDDINGS ROAD, HODDESDON, HERTS. EN11 ONT
Tel. 01992 470098 Fax 01992 468700 E-Mail peteglr@btopenworld.com Web site www.glrmodelsupplies.com
Send 6 First class stamps for Catalogue & Price list in Hardback or CD

Bench & « BMD-25 Mill/Drill

25mm Max Driling, 25mm Max
End Miling & S0mm Face Miling

Floor
Mounted
Pillar Drills

LARGE MACHINES INSTALLED FREE %

EQUIPPED WITH
Drill Chuck with Arbour, Milling

0.45 hg mator Vice, Draw Bar, Taper Drift &
3 aéﬁm Hand tools. Stand optional
' FREE COLLET SET m.a
BOmm Spindie Travel 71 0
MT2 Spindle Taper SWIVEL HEAD CONVERSION
Base 340 x 210mm ~ AVAILABLE - £129.50

BMD-45/80G Milling Machine

800 x 280mm Table Size == ¥ Los H
585enm Longitudinal Travel are exclusively supplied
Smﬁ;ﬂ:"""‘ rs Tool Room
MT3 Spinde
130mm Spindle tranel
Swrvel Head

achine tools

FREE ACCESSORIES
Collet Chuck, Vice Face
Milling Cutter, Drall Chuck

D
Tray, Splash Back, 3 & 4 Jaw Chudks, Face Plate,
MT3 & MT2 Dead Centres, Foed & Traveling Steadses,
Drll Chuck with Arbour, Spanner, Allen Key, O Can,
Tool Box, Chuck Guard and Manual

BL12/24 Gap Lathe

VTM Milling Machine

&0mm Max Drilli Unit 28

JZH‘H‘I‘IM&![M,:?FIMQ Enterprise Centre

80mm Max Face Milling Liwynypia Road

m}E[I . lSSm‘n'Tabit Size Tonypandy
Longiudl Fravel Rhondda

150mm Cross Travel ong
One Shot Lubncation System, CF40 3ET '
Low volt Lighting. Machine Stand Tel: 01443 442651

with Locker as standard. Fax:01443 435726
POWER FEED FITTED FREE Mobile 3

wW.engine

EQUIPPED
Stand, Sphash Guards, Fixed Centres, Revohing Centre,
3 & 4 Jaw Chucks, Face Plate, 4 Way Tool Post, Fixed &
Traveling Steadies, Lo Voit Light Manual, Tools & Tool Box.

ALL ACCESSORIES FITTED FREE act us for details of complete range EUEZEER GRS

Jool Room




The International |} Visit the Shop That's

Got the Lot!

Exclusive to Reeves 2000, 'The International Range' of boller
fittings including,

Check Valves,
Blow Down Valves,

_ Reeves 2000, Appleby Hill .00am- 4.300m Monday - Frid
“*New** Axle Feedpumps, Boiler Feedpumps Austrey, Atherstone 3:00::1-1i330ppr:1 s‘;’.ﬂnﬁ’fw e
Warks, CV9 3ER ' '

Full Boiler and Flanged Plate Service Available.
Competitive Prices and Prompt Delivery

The World's Largest Stockists
of Model Engineering Supplies 2000

Drawings and Castings Currently Available
31 Stationary Engines 52 'Up to 32" Locomotives' 34 77" Locomotives
‘M ‘ - im- . hdlﬂ
Cantaur Gas Engine 0-4-0 Julled Tank Loco 0-4-0 ... Tank Loco
Lady Stephanie _ Engine 0-4-0 Tich Tank Loco 0-4-0 Eiﬁ Tank Loco
Mary Beam Engine 0-4-0 Hunsiete Tank Loco 0-4-0 Romulus Tank Loco
mﬂww 060 Rob Caledonian Loco 0-4-2 Tom Rolt Tank Loco
Tripie Expansion Marine Engine 25-2 Firefly GWR. Loco 0-6-0 Holmside Tank Loco
Trojan Vertical Engine 0-8-0 Carbou Canadian Internafional Loco 0-6-0 Paddin Tank Loco
Viican Beam | 4-4-( Virginia Early American Tender Loco 4-4-2 Loma Loco
Warrior 2 Vertical Engine... 4-6-2 Britannia Class 7 BR Padfic Loco... 4-6-0 King George V Loco. ..
13 Road Going Vehicles 62 5" Locomotives Workshop Equipment
in inchuding._.. including....
1* SC Minnie Convertible Engine 0-4-0 Ajax Tank Loco Clock Depthing Tool
1.5" SC AlichinTraction Engi 040 Tank Loco Geared Rotary & Indexing Table
15" SC Marshall Portable Engine 060 Tank Loco George Thomas Tap:ing & Staking Tool
2* SC Clayton Waggon 240 Asia “Europa® Class Lot Lathe & Frontplates
2" SC Lincoinshire Lad Tracion Engine 4-2-2 Stifing Single Tender Loco Light pound Table
2" SC Thetford Town Traction Engine 4-4.0 Maid of Kenl Tender Loco Reeves Mini Drill
3'SC Fo@nWag'l 440 ; Tender Loco Sp:?'falw Turret
4" SC Foden Timber Tractor... 4.6-0 King's Own Tender Loco... Versalile Dividing Head....

For full product listings, please see our website

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

Reeves 2000 9:00am-4.30pm Monday - Friday
Appleby Hill 9:00am-12.30pm Saturday

Austrey .
Atherstone Tel: 01827 B30894  sales@ajreeves.com
Warks CV8 3JER  Fax: 01827 830631  hiip iwww. ajreeves com




information information information

BUY ANY TWO OF THESE WORKSHOP PRACTICE BOOKS AND CHOOSE A THIRD FREE

ADHESIVES &
SEALANTS

David Lammas
David Lammas covers
traditional adhesives,
their advantages and

shortcomings as well as
synthetic products.

144 PAGES
ILLUSTRATED PAPERBACK

ISBN 1-85486-048-8 £6.95

WPS 22
WORKSHOP ELECTRICS

Alex Weiss
This book deals with
electricity in the garage or
home workshop and includes
everything from fitting a 13
Amp plug to wiring up a new
workshop building. Starting
with the planning necessary,
the book then deals with
fusing, equipment, lighting,
fixtures, fittings and
wiring for 240 volts
mains electricity.
128 PAGES
ILLUSTRATED PAPERBACK

ISBN1-85486-107-7 £6.95

BAsIC BENCHWORK
Les Oldridge

This title details normal
bench practice suitable for
engineering apprentices. By
avoiding broken tools and
spoiled work, this book will
save its cost many times over.

128 PAGES
ILLUSTRATED PAPERBACK

ISBN 0-85242-920-7 £6.95

WPS 23
WORKSHOP CONSTRUCTION

Jim Forrest & Peter Jennings
A complete work on the
construction methods used,
this book contains the details
for building the floor
assembly, walls and roof
and covers the peripheral
areas including layout,
planning regulations, tools,
materials, cost savings, ideas,
drainage, power supply
lighting, heating, fitting
out, security and insurance.

144 PAGES
ILLUSTRATED PAPERBACK

ISBN 1-85486-131-X  £6.95

SAWS & SAWING
lan Bradley
This book examines
all types of saw, hand
and machine, their
use, maintenance and
useful tables relating to
various applications.
96 PAGES
ILLUSTRATED PAPERBACK

ISBN 0-85242-8871  £5.95

CAD

DAG brown

WPs 29
CAD FOR MODEL ENGINEERS
D.A.G.Brown
Derek Brown shows how by
taking one step at a time the
computer can soon be turned
into a versatile drawing tool
with many advantages over
traditional drawing methods.
In this book he seeks to
strip away the mystique
surrounding CAD by avoiding
jargon and provides advice on
how to choose and progress
with the right system.

128 PAGES
ILLUSTRATED PAPERBACK

ISBN 1-85486-189-1  £6.95

SPRING DESIGN
& MANUFACTURE

Tubal Cain
Every type of spring and
all the necessary
calculations are clearly
explained as well as
materials and methods.

96 PAGES
ILLUSTRATED PAPERBACK

ISBN 0-85292-925-8  £6.95

WPS 32

UNIMAT Il LATHE
ACCESSORIES

Bob Loader
An acknowledged authority
on the popular Unimat
mini-lathe, the author has
developed numerous
accessories for use with
this machine. The projects
in this book increase the
scope of the machine and
provide insights into the
performance of a number
of tricky operations.
160 PAGES
ILLUSTRATED PAPERBACK

ISBN 1-85486-213-8  £6.95

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

WPS 20

METALWORK & MACHINING
HINTS & TIPS

lan Bradley
A workshop information
pot-pourri combining useful
advice and instruction for
beginners, with explanations
of tools and techniques.

96 PAGES
ILLUSTRATED PAPERBACK

ISBN 0-85242-947-9 £6.95

WPS 31

UseFuL WORKSHOP
TooLs

Stan Bray
A collection of fifteen
invaluable additions to
the model engineer’s
armoury of tools and
equipment from the
former editor of Model
Engineer's Workshop.
This practical collection
covers benchwork,
the lathe and
milling operations.

104 PAGES
|LLUSTRATED PAPERBACK

ISBN 1-85486-194-8  £6.95

Send payment with your name, address and telephone number to:
Customer Services, HIGHBURY LEISURE Publishing Limited, Berwick House, 8-10 Knoll Rise, Orpington, Kent BR6 oPS.
Cheques made payable to Nexus Media Limited.

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



MODEL
ENGINEER

™= CLASSIFIED

Advertisements

Send to Model Engineer Classified Department, Highbury Leisure,
3rd Floor Berwick House, 8-10 Knoll Rise, Orpington, Kent BR6 0EL.
Fax: (01689) 886666, Emall: trobertson@highburylelsure.co.uk
All advertisements will be inserted in the first available issue. There are no reimbursements for cancellations.
All advertisernents must be pre-paid.
The Business Advertisements (Disclosure) Order 1977 - Requires all advertisements by people who sell goods in the
course of business to make that fact clear. Consequently all trade ads in Mode! Engineer carry this ‘T symbol

MODELS AND MATERIALS

ALL MODEL STEAM ENGINES REQUIRED

Any gauge, any condition including static models, unfinished projects OR JUST PLAIN WORN OUT!
Also Stuart Turner, Bing Marklin, Traction Engines and Boats.
Even complete collections. Will call and pay cash. Distance no object!! Available 7 days a week

Tel: 01507 358808

For real clay bricks
& tiles, call:-

Grandad's Toys

for a price list and free sampics send a ssac to-:
117, High Street,
Burton Latimer, Nr. Kettering,
NNI1S SRL

Tel: 01536 722 822
|sHOP, EXHIBITIONS , MAIL ORDER & TRADE

Major Credit Cards accepted

mrﬂm;mﬂ

FYNE FORT FITTINGS

Freshwater, 1OW)
The Stean'l Fitting Specialists
Clarence Boatyard, East Cowes,
Isle of Wight. PO32 6EZ, UK

Tel: 071983 293633 Fax: 07983 297755
List still free send large SAE

and 2 1= class stamps

: VISA |

wwwwe. fynefort.co.uk
All 3',”g LOCOS WANTED.
Tich, Juliet, Rob Roy, Firefly,
Jubilee, Maisie, Doris, GWR Hall,
Britannia, Hielan Lassie, etc.
Partbuilt or finished. Nationwide Coverage.
Complete workshops also purchased.

Please telephone Graham

0121 358 4320

PHOENIX LOCOMOTIVES LTD

Class 52 Western and
Class 50 Hoover in 5” gauge

Battery Electric
www.phoenixlocos.com
Phone 01704 546 957

SOCKET SCREWS
Cap. Csk. Button. Set ( Grub). Shoulder
METRIC. BA. BSF. BSW. UNF. UNC
Hexagonal & Slotted Screws Nuts & Washers.
Dowel & Spring Pins, Dormer HSS Taps & Drills. Draper Tools.
NO MINIMUM ORDER PROMPT SERVICE
Send 4 x 1st class stamps for our latest catalogue.

Special offer * = * * * Workshop Discount Pack *=**~

30 different packets of socket, hest. & slotted screws.

Pack 1.BA  8BAto 2BA.

Pack 2. Metric M2 to M6. AY o p
Catalogue value of pack is over £35.00 N\ %% i
Elther pack on offer to you & A4 y
for only £24.96 plus £2.9 pip Fig i
Send for this offer and benefit fomavery N 4y /¢
useful stock of screws in your workshop. ’\‘ Efé’

You will not be disappointed. Refund guaranteed. e gi
Emkay Screw Supplies (ME) L

74 Pepys Way Strood Rochester Kent ME2 3LL

Email: emkaysupplies@onetel.com

el: 01634 717256 www.emkaysupplies.couk  Mall Ordar Only

BA FASTENERS IN BRASS
STEEL & STAINLESS

SPLIT PINS, TAPER PINS,

ROLL PINS, TAPS, DIES,

DRILLS, NUTS WASHERS,
RIVETS, MATERIALS

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

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

Telephone 01427 884319 Fax 01427 884319

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

Winter Model Engineering tour to Koln/Sinsheim
Exhibitions in Germany (rail coach air) for
individuals or groups tel: 08700 113994
www.historyinharmony.com.

=
WESTERN STEAM
Model Engineers

Founder Member Assn of
Copper Boiler Manufacturers (ME)

COPPER BOILERS
For Locomotive, Traction. Marine &
St'luonary engines, Silver Soldered
throughout Test certificate {ssued
No VAT
Write or phone Helen Verrall
Unit 26, Hamp Ind Est,
Old Taunton Road

Bridgwater, Somerset, TAG 3NT
Tel. No. 01278 452938 + 01278 782842
Vistt Website: wuww. westernsteam.co.uk

The Miniature Railway
Supply Co. Ltd
www.miniaturerailwaysupply.com
Phone / Fax
01442 214702

WANTED

Wanted - all Loco Blueprints. Tel: 01983
293633 or Fax: 01983 297755. (T)

ATTENTION MODEL
MAKERS

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

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

STATION ROAD STEAM

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

Locomotives, traction and stationary engines,

bought, sold and part-exchanged

* Locomotives from gauge | to 10 1/4 inch »
* Miniature railway equipment, rolling stock etc »
* Traction engines from 3/4 inch to half full-size =
* Stationary engines from table-top models to
full size, including designs by Stuart Turmer, Westbury »
+ Spirit, gas and coal-fired boilers in all sizes «

* All types of restoration projects & part-built models «
Fully serviced and tested locomotives and traction
engines supplicd with our renowned
"ne quibble" written warranty
Large range of items in stock, available for inspection and
trial at our premises at any time, by appointment
Comprehensive workshop and test track facilities on site
Advice, valuations and driving tuition freely given
Warld-wide mail-order service, goods supplied on 7 days
approval, competitive shipping rates,

Fully illustrated and priced catalogue online at

www.stationroadsteam.com
Telephone Lincoln 01526 320012

COWELLS SMALL MACHINE TOOLS LTD
Tendring Road, Litte Bentley, Colchester, Essex, CO7 85H

Tel'Fax +44 (IJ] 1206 251797 E-mail salesia cowells.com

MANUFACTURERS OF PRECISION SCREW CUTTING LATHES,
SMM HOROLOGICAL COLLET LATHES AND MILLING MACHINES

www.cowells.com




Drawings,

Castings, Materials, Gear

Cutting and Machining
M.J. ENGINEERING

Salisbury Rd, Blashford, Ringwood, Hants BH24 3PA

\ BUY ONLINE AT: WWW.MJENG.CO.UK y
MODEL MAKING METALS

¥in. to 12in. dia. bright steel stainless steel, bronze, s::u'm%l
steel, brass, aluminium, silver steel, steel tubes, bolts
S el . L mar i s ot
matenals, chan, m nes equip s

CALL
TODAY!

Mail order nntia'mide and wonuwiua callers Mon.-Fri. 9-5pm,
Access/\fsa welcome
Send now for a free catalogue or phone:
Milton Keynes Metals, Dept. ME,
Ridge Hill Farm, Little Horwood Road, Nash, Hlllon K
MK17 0EH Tel: (01206) T13631 Fax: lD‘IZﬁG‘I 0713032
Web: mkmetals.sageweb.co.uk Email: ssles@mkmatala.co.uk

ALL TRACTION ENGINES WANTED.

Minnie, Royal Chester, Thetford Town, Burrel
Compound, Roller, Steam Wagon, Burrell, Alichin,
etc. |" upto 3"

PARTBUILT OR FINISHED in any condition.
For a friendly and personal service, any distance.
Complete workshops also purchased.

Please telephone Graham
0121 358 4320

KITTLE HOBBY
Sharp milled (not rolled) brass

LYNX MODEL WORKS LTD.

Dovecote House, Malthy le Marsh, Alford, Lincs LNI30JP
Tel: 01507-451565 Mobile: 07899-806689

Website: www lynsmodelworks Couk

Email: info@lvnxmodelworks co.uk

WORKING SCALE MODELS AND SPECIALIST SERVICES

For everything including v.pa,mhst parts manufacture to assist you, to the completion of your
current project. Co ken for the lete build, repair and renovation of
working Steam Locomotives from gauge 0 to 10 4”7, Traction Engines w 6" Scale, Stationary
Steam Plants and Engines

Machinery, Tools and Steam Engines always for Sale and Wanted 1o Buy.

Lynx Model Paints - a range of matched colour synthetic enamel] paints in 250-ml tins and
sundries. We also carry out a full painting and lining service for that professional finish 1o
your model.

Fully Centificated and EC Compliant Copper Boilers made with some ex-stock.

Agents for Swart Models — we also build the ones that Swart don't !

Visit our Website (www.lynxmodelworks couk) or contact us today with your requirements
for ano-obligation quote or discussion.

Quality & Service at the Right Price

ALL MAJOR CREDIT AND DEBIT CARDS NOW ACCEPTED

Call John Clarke on 01507-451565

Liftle damson
(lodels

38 Wheatsheafl Way, Linton, Cambridge (BI 6XD
wiw.littlesamson.co.uk
email: edward @ littlesamson.co.uk

LITTLE SAMSON STEAM TRACTOR
Available in 3” and 4" scale
Fully described in Model Engineer (Jan 2000 to Aug 2003)
Over 30 iron castings in each scale
Machine cut gears including differential
Wheel options: conventional, wood block, or cast
Fully tested and certified boilers (Bell boilers)
Laser cut hornplates (3" scale only)
Lost wax castings, name plates and boiler fittings
Spun brass chimney caps
All normally in stock and posted by return
Cast wheels option saves weeks of work
Catalogue £2.50 post free (UK)

sections from Imm to 10mm.
Sold in metres.
Send sae for list to:

PO BOX 5, YSTALYFERA,
SWANSEA, SA9 1YE
TEL: 01639 731005

www kittlehobby.com

FAIRGROUND MODEL PIANS
1/24” Scale Gallopers, Ark, Waltzer, etc.
Send 5 1st Class stamps for lists.
Doug Roseaman Engineering (ME1),
101 Westbrook, Bromham, SN15 2EE

Model Engineering
Supplies (Bexhill)

www.model-engineering.co.uk
Email: diesel@17bexhill.fsnet.co.uk
MODEL LOCO ROLLING STOCK COLOURED BROCHURE £1.75 INC P/R.
USED STOCK LIST £1.00 INC. P/P.

VISIT OUR SHOP FOR GOOD USED LATHES AND TOOLING PLUS RAW
MATERIALS AND FASTENERS.

PHONE/FAX. 01424 223702
MOBILE 07743 337243

17, SEA ROAD, BEXHILL ON SEA,
EAST SUSSEX. TN40 1EE.

Practical Scale - Drawings, castings,
laser cut frames, etc for designs by
Neville Evans (including the Highland
Locos - Loch & Jones Goods, Penrhos
Gra.nge and the forthcoming Schools
Class) are now available from
Polly Model Engineering Limited.
Tel: 0115 9736700
or see web page

www.pollymodelengineering.co.uk

For Precision Engineering, Model
Engineering, Instrument Making, Prototype

Part Completed 0.4.4 Large
Balowin Steamer 101/4
Guage. Most Parts to Finish

inc. Boiler with Copper
Tubes. Unable to Finish.

£2500 o.n.o.
Tel: 07850 731163

(Evenings - Hayling Island)

PLEASE

MENTION
ME WHEN
CALLING

Mallard Metal Packs Ltd

53 Jasmin Croft, Kings Heath, Birmingham, B14 5AX.
Tel/Fax: 0121 624 0302, E-mail: sales@mallardmetals.co.uk.
of all | & Non-Ferrous Metals.
M QUANTITY CATALOGUE AVAILABLE™
e mail order. www.mallardmetals.co.uk

NO MIN

Development, Industrial Models etc. Please
Call Ray on :- 01603 488107. Est. 1983

PLEASE MENTION MODEL ENGINEER WHEN REPLYING TO ADVERTISERS




PUBLICATIONS

CLOCK CONSTRUCTION & REPAIR
Books by John Wilding and W.R. Smith
Free Catalogue
01420 487 747
www.ritetimepublishing.com

PAINTS

Model Engineer Magazines July 1938 - July 1995;
1997 - 2003. Buyer collects. Offers. Tel: 01747
822157 (Dorset)

Wanted: By Private Collector “Model Maker”
Magazines. Also “Model Cars"” Magazines from
1950 to 1955. Also late 1940's. Tel: 01481 726168
(Guernsey)

Rare opportunity, first 100 coples of Model
Engineers Workshop. Includes all Data Sheets,
Plans, etc. Sensible Offers. Tel: 01254 385428

Model Engineer Magazines, over 600 copies,
1976 to 2004, v.g.c. & g.c. Plus Nos. 1 to 32
Newnes Home Mechanic Magazines. Best Offer.
Buyer collects. Tel: 01892 533155 (Kent)

RCM ENGINEERING LTD.

Machine Tools. Taps & Dies.
Hand Tools. Materials.
B.A. Nuts & Bolts.  Machining Service

23 Egerton Road, Dronfield,
Sheffield S18 2LG
Tel: 01246 292344
Fax: 01246 292355

Mon-Fri 8.30-5.30
Sat 10-3
Sun CLOSED

(Out of hours appointments also available)

" [PHOENIX \y PRECISION]

The Railway Livery Specialists
for authentic colour paints and waterslide transfers
Send S AE and slp {semps accapled) for & copy of our full catslogue -
PHOENIX PRECISION PAINTS LTD

P.0.Box 350, CHELTENHAM Glos. GL52 3Y
smal: mieslgreenspinnoesk Tl [01247) STEI28  wetas: weww. phosnis. psini o,k

" CALL TONY
ROBERTSON ON|
01689 886650)

NEW! -

All 5”g LOCOS WANTED.
Hunslet, Jinty, Simplex, Speedy, BR Class
2, Horwich crab BR 8400 tank, Maid of
Kent, Black Five, Jubilee, Royal Engineer,

Bl Springbok, Torquay Manor, Castle,

A3/A4 etc. Partbuilt or finished.
Nationwide Coverage.
Complete workshops also purchased.

Please telephone Graham

0121 358 4320

COMPLETE HOME WORKSHOPS

AND MODELS PURCHASED.
DISTANCE NO OBJECT

Tel: Mike Bidwell on
01245 222743

The new CL range features start,
stop and emergency stop buttons
and speed control with forward,
reverse and jog. It comes complete
with high quality motor and is ready

PENNYFARTHING
0.

TOOLS Ltd. The Specialist Tool shop
Quality Secondhand
Machine Tools

at Sensible Prices
We purchase complete Workshops,
Machines, Models and Hand Tools.
Agreed settlement on inspection -

Distance no object

Tel: Salisbury 01722 410090

Web Site: www.pennyfarthingtools.co.uk

Lower cost, compact, high performance
speed controller and motor combination.

mtall us now for more information
and friendly advice on

01925 444773

or visit www.newton-tesla.com

Clill‘kl! DOWN TO EARTH PRICES NOW
g - The Choice of discerning engineers

? These machines win on performance
£ DON’T MISS OUT, we're
ohe rated specialists nationwide
EE : Prlm Modelmakers, Industrial Concerns and
e :] ‘hools loyally served, supported by masses of
“ . CLa3p appnclﬁl\mlmmm our customers, from over the
mws entire nation, for all to read when visiting.
o5e 30 years establishment, as Helong toolmakers & retallers:
203 = A well proven combination for offering best possible service
it & advice, with no fuss & misleading doubts.

If not served by us before, TEST US for an initial Introduction.

¢ Just 28p SAE will bring you a most In-depth Informative brochure,

and a FREE Clarke's super heavywelght Ad colour g

to mount, plug in and go!
I("(”"”:‘-._ —— -
L]

==
{ Jf}/}/]////‘ 2

SHOP AROUND by all means  Enjoy an imprassive demonstatration
30 would we, but these fantastic  of these 3 sxceptionals. No sales
offers should apply the brakes.  pressures. The lockallkes have been

ALL\'OU Huge discounts on well scrutinized and not our choice.

all Clarke products
. Vi BETHERE IF YOU CAN
| machinas, wh i vm PAISLEY 195 Leylands Road, Burgess HIll,
ordared rom PAISLEY'S CL430 £565 MIACHINE vestsussexriissin Mol
Come carriage 00 on  CLSOOM £650 TOQOLS  Teh: (01440242265 07748607290

carriage free
& VAT paid, direct from

Clarke's Main Warshouse. CL300M £339 Give us a ring for a chat - VISITING BY APPOINTMENT

Non-Ferrous material supplied in all forms, tailored to your need
by size & quantity. Aluminium, Bras per & Stainless steel.
Catalogue

PL. Hill (Sales) Ltd., 2 West S
Tel/Fax: 012

set, Bradford BD2 3BS
74 632059 Email: plhi @aol.c
www.plhillsales.com

TONY GREEN
‘-f"w Steam Models s .

Stationery, Wheeled and Marine Models — Mamod, Wilesco,
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: tgsml@btinternet.com
MAJOR CREDIT CARDS ACCEPTED

VISA

INTERNAL COMBUSTION ENGINES

DRAWINGS, CASTINGS, MATERIALS, SPARK PLUGS, TIMING GEARS,
ETC AVAILABLE FOR A RANGE OF DESIGNS INCLUDING:

* 0.8CC & 5CC DIESEL

» BCC TWO STROKE

i « 10CC GLOW PLUG

* 2 CYL. 30CC O.H.V.

* 4 CYL. 30CC O.HC

WORKSHOP EQUIPMENT

DRAWINGS AND CASTINGS FOR MILLING
ATTACHMENTS, BORING HEADS
VERTICAL MILLING MACHINE ETC

RADIAL & STATIONARY STEAM ENGINES
ILLUSTRATED CATALOGUE AND PRICE LIST £1.50

WOKING PRECISION MODELS
27 Petts Crescent, Littleborough, Lancashire, OL15 8ED

Tel: 0780 8446915 (day) 01706 377508 (evening)
e-mail: graham@wokingprecision.f9.co.uk
www.wokingprecisionmodels.co.uk

%

Wivern 40cc petrol engine




ALL BOXED & UNUSE

Mercer 0-1: Outside icmn'ninr * Mercer 1"-2" Outside Micrometer
rcer 0-25mm Outside Micrometer * Mercer 26mm -50mm Outside Micrometer
Mercer 50mm-75mm Outside Micrometer » Mercer 75mm-100mm Outside Mictometer

Japanese 0-6" Outside Micrometer Set, 6 Micrometers, Individually Boxed, £80.00 plus vat.
Japmmsmrmmmaom,unmmm us\ﬁli‘
Nlﬁ'loabmwﬂahlo atockalaat phnpostago packiw

vrn.mm'.x:

VENSON
NGINEERING

Machine Sales

000/‘ fy M

achi
and 700,!” ;”ej'

NEW TOOLING STOCK
Harrison L6 Lathe Gear Box, copy furning fully tooled £1,200
Meddings Bench Drill 3 Ph £150
Viceroy A.E.W. Milling M hin V/H Excallont Conditi £1,650
Harrison LSA Lathe G/Box and Tooling £1,200
Boxford Lathe Gate Green P.O.A
Myford ML7 Tri-Lever G/Box Cab Stand inc Tools, E Cuﬂdnloﬂ £1,400|
Myford Super 7 Industrial Stand Gear Box Fully Tooled, Excalk diti £1,650
10" Rotary Table £180
|Versatool Tool Cabinet £150
Brldg.puﬂ Scofting Head £700
Arbor Pr 20FF £100 each
Thompson Matrix Slips Imperial £100
aMmT Bowh? & facing head £325
2MT Vaertical head [smull) Tom Senlor £300
Brldgo&ht Chai Head llent Condition £300
Close ases POA
Eclipse Tilting Ma lubln £200
Colchaster Triumph R/H Taper Turning Attachment £400
3 point steady for Dean Smith and Grace lathe. £200
Myford change wheels. Ploase Phone
Harrisen taper turning i £250
New &7 4 jaw for Harrison L5 3/4” bore lathe Pratt Burnard. £125
NEW IN STOCK
2 Boxford lathes A.U.D. B.U.D. C.U.D. £750 - £1250
|Myford Minkop copy turning lathe on cabinet P.O.A.
Startright Terrier 6” Hu:klcwjus now| £750)
| Cutter G Ho N.H. with lots of tooling £1,500
|Harrison LS Lathe Gap Bed with T £800
F J Edward 4MT Pillar Drill Large machine with P.D.F. £400
2 x Vlwxﬁ sharp Edge Grinders 1 as new £250
in eutstanding condition 30 int Table £2200
Bridgeport Mill Excellent condition a8 'lablo £2000
|Edwards 4 foot x 1.5mm P £600]
3 x Harrison L5 lathes tooled £700 oach
|Grimston drill floor stand with tapping plus x-y table. £850,
|Myford V.M.C. milling machine 1979, Excollent condition wllh drill, mill chuck, vice, clamp sot, wusemmmssmmmsass £1,150
Tom Senlor M1 single phasa. £500
Ajax Bonch lathe single phase 5" x 24" G, Box clutch otc. £700
|Harrisen 140 gap bed lathe gear box. Excellent condition. £1,500
E condition. £200|
|cokhaster :Ilsr'r:mnu single phase 6"x20". £500
Colchester ma stralght bed lathe with clutch. Has electrical fault. £600
|Harrison M300 lathes 3 off coming In. FOA.
Viceroy Pedistal grinder/butfer as new. £300
Meddings 1/2" cap piflar drill single phase good condition. £260
MISCELLANEOUS
Wall Saw, Small power Hack £300
Abwood vert-spindle surface grinder 187x6" mug chuck, hand operatad, little used Bridgeport 90° Head ..........£225
anrn{svduhl grinders, 2 off, ex cond (sm &n £180
otting machine 3' irmlu, small arprlm swivel houd,, rebuilt L1175
I.Bridgqoﬂ m "':gu 2 speod motor R8 power quill (fits most mills, I. Ad:ock & Shiplay 1ES)ummeeessmsmmsmnne .£850
!dlpu mg_noﬂ: ck 19" x 12" ﬁ:l:g

lat
Collot dwcks box - blocks, viul, ung‘lg e plates, surface plates etc Please phone
£95
Hort Mml Sander 15 Disc Ex Uni £350

WE ALSO PURCHASE QUALITY MACHINES & TOOLING « DELIVERY SERVICE AVAILABLE
PLEASE TELEPHONE BEFORE TRAVELLING - WEEKEND & EVENING VIEWING AND DELIVERY SERVICE

More machines always in stock.

Tel: 01274 402208 & 780040 Mobile 07050 272169
4 Duchy Crescent, Bradford, BD9 5NJ

Warco MIIVDrill Vices. View S.London. Price £300.
Tel: 01892 669317 (Crowborough)

Centec 2B Miller, H/V Quill Feed, Cabinet Base,
Coolant Pump, Three Phase £1100. Tel: 0114
2872505 (Sheffield)

Boxford BUD, 4 Jaw Magnetic and Height Gauges.
Scribing Block Assorted Tools. V.G.C. £900. Tel:
01538 754038 (N. Staffs)

Centec 2 A, Milling Machine, Horizontal and
Vertical Heads, Single Phase, Arbor and Makers
Cabinet Stand V.G.C. £850 o.n.o. Tel: 0116
2812037 or 07989 478190 (Leicester)

7 Lathe, Makers Stand, Gearbox, Ch
Wheels, Face Plate, 3/4 Chucks, Tailstock, 3 P
Steady, £750. Tel: 01255 422163 (Clacton)

BCA. Used Machines, Choice, Various/Spec's &
Prices. Contact US Tenga for Current Stock. Tel:
01425 622567

TAPS & DIES

Single or in AWARD-winning Metalbox
Excellent 1st quality HQS m

(better than HSS) culs stainless

ALL types-sizes made 25 years ..‘
BSW.BSF, UNC,UNF, BSB, BSP.NFT = -
Metric, BA, Cycle, WE, Model Eng | =
Metal-boxes (wi r iei)i-
MEl= 1/8+3/16+1/4+5/16+3/8+7/16+1/2 (all 40tpi)
ME2= 5/32+3/16+1/4+5/16+3 B+7/16+172 (all 321pi)
Taps: 1 box = £22, 9 box = £16.50, 36 box = £13.86
Dies: 1 box = £35, 9 box = £26.25, 36 box = £22.05
Waorld-delivery, Bankcards, SAME DAY post/VAT

OR: British-made Wood-boxes in ALL types: eg
MES (30pc) + ME4 (27pc) + BA3 (35pc) covers EVERY ME skze
MES = |/8,5/32,316,7/32,1/4 9/32,5/16,3/%,7/16,1/2 (all 40tpi)
ME4 = 5/32 3/16,7/32,1/4,9/32,5/16,3/8,7/16,1/2 (all 321pi)
_ BA3= 0,123,456,7,89,10 Phone. fux. email Inquiries
. 100075 of other types/sizes + Drills, Reamers, Cutters et

2 www.tapdie.com
I THE TAP & DIE CO

445 West Green Road, London N15 3PL
Tel: 020 88881865 Fax: 020 88884613
—Ta

Seen My CAT!
Now on-line

Models, Machinery, Misc.
www. theengineersemporium.co.uk

CHEDDAR MODELS

Let us quote all your Copper
Boiler requirements
Manufacturers of Garden Rail
Locomotives &

Marine Steam Plants
Tel: 01934 744634 Fax: 01934 744733

www. modelsteam.co.uk
Emall: sales@modelsteam.co.uk

Ortec

Ortec are manufacturers of low cost, high quality, precision
digital readout - DRO for machine tools such as milling
machines for the hobbyist and model engineering user. We
offer a complete range of readouts from 1 to 3 axis ina
variety of encoder lengths.

Phone +44 (0)1481-235708

THINKING OF SELLING YOUR LATHE,
MILL OR COMPLETE WORKSHOP

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

Tel 0115 9255944 Fax 0115 9430858

TOOLS PURCHASED

TOOLCO
The home of good quality used tools and machinery
www.toolco.co.uk
or send for full itemised stocklist.

Unit 4, Ebley Ind Park, Ebley, Stroud, Glos GL5 4SP
Important: Phone for opening times before travelling.
(Just 4 miles J13 M5 Motorway) Tel: 01452 770550
E.Mail: sales@toolco.co.uk Fax: 01452 770771

Hand Tools and Machinery, whole or part
collections — old and modern. Will call.

Tel: Alan Bryson.
Tel: 01823 288135 (Taunton).

R.A. ATKINS

Myford ML10 Lathes. Cholce: 2450
Sherline Inst. Lathe:
Lorch LLV Collet Lathe £4
Puitra 1770 Mardrive net, Tooled: From E£775
Myford Super 7 Lathes. Choice: £800
Myford r 7B Lathes. rom £2250
Viceroy 250 Centre Lathe. As new. Tooled £1150
25" lathe. Tooled: £1500
hester Mill / Drill P/Feads:
BMD25 Mill / Drill. Unused £500
HA Mill Quill £025
Senior E type Vertical Mill 2 axis dro: £1450
Beaver th?i A Turallhlgzl ST g;‘g‘
Myford Dividing Head al
Myford COoM B475
Myford Taper Turning £250

Aftach:
100s of TOOLS and MODEL ENGINEERING EQUIPMENT.
We are in constantneed of buying workshops.
HUNTS HILL HOUSE, HUNTS HILL,
NORMANDY, GUILDFORD, SURREY GU3 2AH
Tel: (01483) 811146 Fax: (01483) 811104




UNIT 14, DUKEMINSTER TRADING ESTATE, CHURCH STREET, DUNSTABLE, BEDS LU5 4HU
TEL (01582) 471900 FAX (01582) 471920 WWW.CHRONOS.LTD.UK EMAIL SALES@CHRONOS.LTD.UK

FANTASTIC DEALS ON CLARKE METAL LATHES

CL500M WITH
RILL CHUCK =
T W~ et
Engineering Supplies FLYCUTTER DEAD NOW
: SCREWCUTTING
Visit our Order ~ COMPOUND CL300M - £360 OR LATHE  HUGE
new 6500 sq ft securely on-line SLIDE 4 WAY ;%ﬂ:ﬁ;gﬁfg‘“ RANGE
premises in www.chronos. TOOLPOST OF CLARKE
MACHINE VICE + SET OF 6 TOOLS
sl itd.uk KNURLING TOOL DRILL CHUCK MACHINERY
. INC. CARRIAGE 4 JAW CHUCK [r— @L
TEL: 01582 471900 FOR YOU FREE 125 PAGE CATALOGUE UK MAINLAND £415!11 mL_ asterCard

Single machines, models, complete workshops
Knowledgeable and fair valuation
Fast professional removal

Instant payment
=< 01903 770888

Are you searching for that special present?
Well, here's an idea...

\Christmas vouchers from Brunell models
available on line at www.brunell.com
or by post from
Brunell Models, Unit 32, Heysham Business Park,
Middleton Road, Heysham, Lancs.LA3 3PP

3 Jaw Lathe Chuck. Wahlstrom Keyless Drill Chuck. 4
Jacobs Drill Chucks. 1202 and 1203 Archer Quickchange
Chucks. Herbert No. 2 Quickchange Chuck. All with Collets. 3
Machine Tapholders. BSW & BSF Taps. 13 Imperial Reamers.
Ambrose Shardlow and Moore. Wright Micrometers. Eclipse
Magnetic Base. All Exceptional Used Condition. £150 o.n.o. The
Lot. Tel: 01509 237968 (Leics)

Jade Products

Tel 01788 573056 [ 4 D&, }
Fax 01788 573057

Auto Darkening Welding Helmets

2 Vari Shade Models Range 9 - 13
Extemnal rotary shade control ,-"‘\"I
Gas - Arc - Mig - Mag - Tig f 8
12 month Warranty After Sales &
Plus Spare Parts Service
Next Day UK Delivery Service «

EBE;tS Prices incl VAT
¢ UK delivery £3.95
www.autodarkhelmet.co.uk

DON’T
FORGET
T0
MENTION
MODEL
IENGINEER
WHEN
CALLING

Solar
£67.95

| ViSA |

3HP, 3 phase, Brook Crompton Parkinson
Electric Motor. 1420 r.p.m. Shaft 60mm long by
26mm dia. 8x8mm Keyway. Hardly used £80.
Delivery extra. Tel: 01793 854314 (Swindon, Wilts)

Wanted: Change Gears for Partass Dreadnought
Lathe. Tel: 023 80491984

Boxford 4 1/2" CUD lathe. Tooling & Suds.
Excellent condition. £850 o.n.0. Late Tom Senior
milling machine. Excellent condition. £1850 o.n.o.
Tel: 0114 2649383 (Sheffield)

Wanted: 3M.T. Milling Arbor and Arbor Support for
Elliott 00 Omnimill. Tel: 01945 780767 (Nr. Kings
Lynn)

Workshop clearance. Complete set of 40 reamers
1/8" to 1" mostly 2 MT. £25. Buyer collects. Tel:
01242 519130 (Cheltenham)

Tom Senior Horizontal Milling Machine, Junior
Model. Single Phase, Imperial Table 20" x 5", £425
o.n.0. V.G.C. Tel: 0161 3368771 (Manchester)

Wanted: Boley 8mm lever tailstock, collet type. Tel:
0064 92359710 (Mark - Work - New Zealand)

Boston L110Y Vertical/Horizontal slide. V.G.C.
£150 o.n.0. Tel: 01538 754038 (N. Staffs)

Chester Model Super B Lathe, milling machine,
chucks, steadies, stand, quick change tools. £500.
Tel: 01892 669317 (S. London)

Quorn Cutter, Grinder, Base Plate mounted, DTI
Adjustment, collet set, All grinding wheels, diamond
dresser, Quom manual. £450. Tel: 01342 317066
(After 6pm - W. Sussex)

Wanted: Countershaft Brackets for Atlas series 10F
lathe. Also 2 step Pulley for Countershaft. Tel:
01387 811582 (Lockerbie)

Atlas 10F 5"x24" Power Cross Feed. 16 Spindle
Speeds 5 & 4 Jaw Chucks. Fully Equipped, Single
Phase. £385. Tel: 0208 5009200 (Essex)

Clock Maker's Wheel Cutting Engine V.G.C.
Serious Offers. Must Collect. Tel: 01945 860068
(Wisbech)

" 2
GATLING GUN PLANS

We have plans for the historic American model 1874
Gatling Gun in 1/3 scale 22cal on tripod or field
carriage. We feature the high capacity Broadwell feed
drum and the straight gravity feed, Highly detailed CAD
drawings with 3-D views. No castings or special
matenials. No complicated Parts, simple lathe and mill
work. Also easily adapted to the Brocock air cartridge
system... Call Douglas for free photos and information.
At 001 985 229 8160. Full set carriage, tripod & gun
$54.95 US. Tripod & Gun only $38 95 US. Complete set
on CD $48.95 US. Tripod and gun only $31.95 US.

Also add $10.00 US for post.
>

D&E Model Drawings

21219 Hwy 1057

Kentwood LA 70444 USA
Website:
www.modelgatlinggunplans.com
Q-n‘usil das985gat@ aol com




BOOST PHASE CONVERTERS

) Boost Energy Systems
* PRICE GUARANTEE Park Farm, West End Lane,
¢ PERFORMANCE GUARANTEE  Warfield, Berkshire RG42 5RH
* 3 YEAR WARRANTY Tel: 01344 303 311

¢ WoRLDWIDE DELIVERY Fax: 01344 303 312
e QurstaNDING DESIGN Mob. 07952 717960
www.boost-energy.com
info@boost-energy.com
HicH QuALITY UK PHASE CONVERTERS SINCE 1957

¢ COMPREHENSIVE SUPPORT

CALL TONY ROBERTSON TO
ADVERTISE ON 01689 886650

DRAWINGS AND CASTINGS

4” scale Tasker “Little Giant” Steam Tractor
3” scale Rider-Ericsson Hot Air Pumping Engine
3” & 5” x 4” Marine Compound Engine

For full details send a large SAE - or see our website.

Camden Miniature Steam Services
Barrow Farm, Rode, Frome, Somerset. BA11 6PS
www.camdenmin.co.uk Tel: 01373 - 830151

Taylor Hobson 6” swivel dividing table & four indexing rapid dividers £300.
SaB lathe model H accessories, new bronze hack gear, change gears, collet
chucks, collets, tool posts £225. Bridgeport vertical mill sloting head £725.
Burnerd multisize collet key chuck, lever operated chuck, set of multisize
collets 1/16” to 1/12” for Colechester lathe £700. Rirmark turho-air compressor
twin cylinders 2hp 3ph 11 bar large receiver £275. Progress No. 1 bench drill
1/2" chuck £130. Bectric motors 1/4 hp 1425 mm £1. Private Sale.

Tel: 01895 443902 (Middiesex)

PRECISION ' TRANSFERS

%

Waterslide Transfers

Bob Shephard has retired from the paint business for health
reasons. To ensure that his range of highly accurate
waterslide transfers will continues to be available,
we have formed

The Precision Transfers Company.
The range covers
Gauge 1, 3.1/2" gauge, 5" gauge and 7.1/4" gauge
railway transfers (locomotives initially).
Bob produced a massive range of artwork and the
range of available transfers will be continually updated
as demand dictates.

Please send a stamped, self addressed envelope,
(110mm x 220mm minimum size)
together with 2 first class stamps to cover administration
for our comprehensive catalogue to:-

The Precision Transfers Compan
P.O.Box 876, Cheltenham, Glos. GL52 3WF

E-mail: sales@precisiontransfers.co.uk
Watch our adverts for details of our future website.

¢ WERRY CHRISTHS %
EROM_MODEL ENGINEER

3 HP Transwave Converter. 3 Phase from Single
Phase supply. Max Load 2.2 Kw (3HP). Full
instructions - hardly used. With Plug & Socket and
:s“oﬁll?;?r. £250. Delivery Extra. Tel: 01793 854314

Myford ML Super 7 Lathe. On Stand with Two
Spare Chucks. Various Accessories, Extensive
Turret Tooling. Excellent Condition. £900 o.n.o. Tel:
01634 36175 (Kent)

ML7 Lathe with Stand and Accessories. £550.
Also Large Collection of Workshop Tools. Tel:
01268 475849 (Essex)

Wanted: 5" Princess Royal Partly Built or Castings
or What You Have. Tel: 01872 274006 (Cornwall)

1920 Restored Winnowing Machine. Could Easily
be Modified. To be Drive by 4" scale. Traction
Engine at Shows. Tel: 01995 606251 (Nr. Preston)

31/2" Guage Clarkson LNER V2 On Air Smoke
Box. Boiler Tender. Offers. Stuart Turner Dio
Castings. £90. Tel: 01977 661001 (Goole)

Stirling Single Number One Loco, Reeves
Working Drawings, 5" Gauge 71/4"? Wanted
Useable Condition Acceptable. Tel: 0114 2214938
(Sheffield)

Mamod Steam Railway, Freight Boxed Set,
Including 20 Pieces, Track Mint Conditions. £95.
Tel: 01420 561741 (Hants)

Wanted: Cross Chanel Exhaust Casting 5 for 5"
Duchess by M. Breeze. Tel: 01246 851380
(Derbyshire)

Wanted: By Private Collector. Model Car Parts,
Wheels, Tyres, Engines, from 1940’s, 1950's.
Anything considered. Top Prices Paid. Tel: 01481
726168 (Guernsey)

Wanted: By Private Collector. Tether Cars or Parts
from 1940’s, 1950's. Anything considered. Tyres,
Clutches, Sparkplugs, Engines, Bodies. Tel: 01481
726168 (Guernsey)

Minnie book, most castings and full set machined
gears. All very good condition. Value £258, sell £80
plus p&p. Tel: 01226 759204 (S.Yorkshire)

Torrington Needle Roller Bearings 5/8" 1.D.,
13/16", 0.D. 1/2” Long. Mint in Original Wrappings.
5 for £14 inc. P&P. Tel: 01395 445176 (Devon)

Congreve Rolling Ball Clock to J. Wilding design.
Fully made, movement completed, everything there,
needs final assembly. £1000. Tel: 01625 861728
(Cheshire)

Winson's Steam Lorry. All Parts Reworked or
Remade. Only Plumbing and Body to Complete.
Any Offer Considered. Tel: 01420 861925 (Hants)

Collector Wants Quality Locomotives. Not
Freelance. 31/2" Guage, 5" Guage. 71/4 Guage.
Must Be Well Built. Detalled Examples. Good Price
Paid. Can Collect. Tel: 01626 353533 (Devon)

Bantam Cock 31/2" Gauge Locomotive and
Tender. £2500. Tel: 01462 851722 (Bedfordshire)

Wanted: By Private Collector. Tether Cars or Parts
of Wheels, Tyres, Engines, Body's, Spark Plugs,
Coils. Anything Considered. Tel: 01481 726168
(Guernsey)

Wanted: Address of Supplier for Castings for 2°
Ramsomes Sims & Jeferies Light Tractor. Tel:
01670 733604

Wanted: Address of Supplier for Castings for 2"
Ramsomes 6nhp Single Cylinder Portable Engine.
Tel: 01670 733604

Busy-Bee Cyclemotor or Bumble-Bee by Edgar T.
Westbury. Wanted: Castings, Patterns, or Complete
Engine. If | produce Castings Might You be
Interested? Tel: 01283 813715 (John Goodall -
Staffs)

Stuart Sirius, Part Built Stuart 4, Home Made Mill
Engine, New Molly Boiler. £750. Tel: 01243 670866
(W. Sussex)

Industrial Model & Prototypes
For General Light Machining, Small Batch
Production and Industrial Models in Metal and
Plastics. One off’'s a specialist, Model castings
and parts machine. Private or Trade. 40 years

experience.

Contact Peter Guy on 01903 755745 tel. or fax
Mobile 07906 193143
e-malil gpeter4d30@aol.com




HOME AND WORKSHOP MACHINERY
QUALITY USED MACHINE TOOLS
144 Maidstone Road, Foots Cray, Sidcup, Kent, DA 14 5HS.
Telephone 020-8300 9070 — Evenings 01959 532199 — Facsimile 020-8309 6311

www.homeandworkshop.co.uk stevehwm @btopenworld.com
Opening Times: Monday-Friday 9am-5 30pm — Saturday Morning 9am-1pm
10 minutes from M25 — Junction 3 and South Circular — A205

%

PLEASE PHONE 020 8300 9070 TO CHECK AVAILABILITY OR TO OBTAIN OUR LIST gt i3t

small tooling far too
much to list!!




“We’ve got your workshop covered”

= _
e 5 year no-fault warranty . .
e 10 Micron accuracy CHESTER U K.

e Myford fitting kit no_vy_available CHESTER UK LIMITED LIMITED

CENTURION:
Maximum Swing 420mm
Spindle Bore 28mm
Lathe Motor 3/4HP
Milling Head motor 3/4HP
Milling Table Size 475 x 160mm

Complete with Powered

o Cross feed, Leadscrew
Guard, Lathe tools,

3 Jaw Chuck and more..
PRICE £1100

CENTURION:

Maximum Swing 420mm,
Spindle Bore 28mm, Lathe Motor 3/4HP LUX MILL ROUND COLUMN

Milling Head motor 3/4HP Drilling Capacity 32mm
Milling Table Size 475 x 160mm End Mill Capacity 28mm
Complete with Powered Cross feed, 210 x 730mm Table MT3 Spindle Taper
Leadscrew Guard, Lathe tools, 45 Degree Head Tilt
3 Jaw Chuck and more.. 1.5HP Comes complete with Drill Chuck &
Price: £1100.00 Arbor, V100 Machine Vice, Face Mill Cutter,

Drawbar & more..
£999.00

CONQUEST LATHE
Centre Height 90mm MTE Spindle
Taper
325mm Between Centres 19mm
Spindle Bore. American Built PCB
Board!!
£345.00

H80 BANDSAW:
Cutting Capacities @ 90deg:
Round 110mm
Square 100 x 150mm
Motor 550W
Blade Speeds 20, 30, 50
m/min
ONLY £99.00!

DB8 LATHE
105mm Centre Height
400mm Between Centres

3/4HP Motor ¥E
125-2000RPM Speed D13R Bench Drill:
Range Throat 125mm, Capacity
S Complete with 3 & 4 Jaw 13mm
MULTIFORMERS: Chucks, Steadies, Face Table Size 190 x 195mm
(12" Model Shown) Plate, 5 Piece Lathe Tool B16 Spindle Taper
0.6mm Shearing Thickness Set & a FREE STAND 5 Speeds, 460-2480RPM
Imm Bending Thickness WHILE STOCKS LAST! Price £95.00

Min. Rolling Diameter 39mm £699.00 (Larger Models Available)

PRICES FROM £145.00
Call for our FREE 36 page Visit our website Email us at
Colour Catalogue www.chesteruk.net sales@chesteruk.net

Tel: 01244 - 531631 For our Special Offers
Fax: 01244 - 531331 *PRICES ARE INCLUSIVE OF VAT AND DELIVERY UK MAINLAND ONLY*

CHESTER UK LTD, Clwyd Close, Hawarden Ind. Park, Hawarden, Chester, CH5 3PZ

‘SEE US AT SANDOWN PARK 29TH-31ST DECEMBER!"
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