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BMD25/63 £759.00 Delivered

o Table 585 x 1 90mm
Speeds 90-2150rpm {12)
Tzble Long Travel
370mm

Table Crosg Travel
160mm

Adjustable Gib Strips
Spindle RS or MT3
Quill Travel 100mm
Motor 1hp
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BMDA2773 £1099.00 Delivered

© Table Size 730 x
21 0mm
o Speeds 100 2800rpm
{12)
o Table Long Travel
585mm
Fable Cross Travel
205mm
Adjustable Gib Stnps
Spindle RS or MT3
Quill Travel 130mm
o Motor 2hp
Also avallable in Geared Head

BMDA27730 £1299,00 Delivered

[+]

200

Super BMD45/80G £1499.00 Delivered
With Power Rise and Fall to Head
Square Column with Dovetail Vertical Ways for Accunte
Alignment for Rise and Fall,

o Dnill Capacity 45mm

o Max Milling Capacity32mm
Head Tikt 90 deg Left and
Right
Table 800 x 240mm
Tsble Long Travel S85mm
Table Cross Travel 205mm
Speeds 160 3150rpm
Spindie MT4
Spindle Travel 130mm

o

©o0000O0

BMD45/80G also available
with Manual Rise and Fsll. £1296.00 Delivered

' L"?‘- Mo terCords

Engineers T 001 Room 10145 777167, Fax 01443 773347

262 Park Road, Treerchy, Mid Glamorgan. CF42 6LE.
Contact us for a Quotation for your New Machine Before Ordering
ALl MIlL 7 Drill machines come with free Face milling Catter, Vice, Drill Chuck and Arbour, Tools, Manual

wwaw engineerstaolroom co uk

VTM £1529.00 Delivered
Including Table Power Feed

© Table 660 x 155mm
Speeds 200 x2300rpm
Table Long Travel 340mm
Table Cross Trave! 150mm
Adiustable Gib Strips
Spmdie R8 or MT3
Quill Travel 65mm
Motor 1 1/2kp
Head swivele 360 deg
Head ole 90deg L & R
Standard Equipment
One shot slide way lubrication, Halogen
low volt work ight, Stand with locker,
Drip ouy plus Tooling above,

0000000 0CO

BL9/20 Lathe Fully Equipped £699.00 Delivered
Swing 9inch
Centres 19inch
Saddle Travel 19.68
Power long feed
Serew cutting inch &
metric

©  Speeds 100 1800rpm

©  Motor 3/4bp

© Headstock Taper MT3, Tailemck MT2
Stundard Equipment: Tray, Splash Back, 3 Jaw Chuck, 4 Jaw
Chuck, Pace Plate, Fixed & Travelling Stwadies, Centres, Dnll
Chuck with arbour, Chuck Guard, Tools, Manual.Standf |49.00
BL12/24G Gap Bed Lathe. Fully Equipped From
£1575.00 BL12/37G Long Bed £1899.00
Delivered

o Swing%in
Swing n Gap 18.5in
Centres 24in & 37m
Saddle Travel 20.5in
& 33.5in.
Power Long & Cross
Feed

o Screw Cutting

Impenal and Metric

o Speeds 50 1200mpm (12) Motor 1 1 2bp

o Spmdle Bore 1.4in, Taper MT5 with Sleeve to MT3

o Tailstock Travel 3.6 inch Taper MT3
Standard Equipment: Stand, Drp Tray, Splash Back, 4 Way
Tool post, 3 Jaw Chuck, 4 Jaw Chuck, Face Plate, Fixed &
Travelling Steadies, Tee Slowed Cross Slide, Sleeve, 2 x Dead
Centres, Revolving Centre, Low Volt halogen Light, Guards,

0CcO0O

o900

o

DROs available to suil any machine. Fall Workshop equipment catalogue available. Variable Speeds Kits Available
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Model Engineer is published by
Highbury Nexus Special Interests Limited
Mexus House, Azlea Drive, Swanley, Kent BRE BHU
Tek: 01322 660070 Faxc 01322 616319
www hhe.co.ukimodeng
Highbury Nexus Special Interests Limited is a
subsidiary of Highbury House Communications ple.

EDITORIAL

Editor
Mike Chrisp
Technical Editor
Meil Read
Assistant Editor
Kalvin Barber
Club News Editor
Stan Bray
Technical Consultants
Martin Evans, John Haining, Stan Bray,
J. Maleolm Wild FBHI, D. A G. Brown,
H. D. Bickley BSc CEng MIEE.
Editorial Administrator
Sarah Paine

PRODUCTION
Desi
Elizabeth Marfell
Production Manager
Sifa Symons
Printed by
Polestar (Colchestar)
Origination by

Aelier Data Services

SALES & MARKETING
Group Sales Manager
Colin Taylor
Sales Manager
Tony Robertson
Marketing Manager
Tim Daniells

CIRCULATION

Circulation Director
Sharon Douglas
Circulation Department

Sal

020 7331 1000
UK Specialist OQutlet Distributors
Mike R

aynolds-jones
0121 7883112
Overseas Specialist Outlet Administrator
Louise Sharp
01322 660070

MANAGEMENT

Divisional Publisher
Dawn Frosdick-Hopley

Associate Publisher
Jez Walters

SUBSCRIPTIONS & BACK ISSUES

Direct d
N S Sesvices, Lirk

8 Barholomew's Wakk, Ely, Camts CBT 420

Prone: 01353 654422; Fae 01353 654400
reusfwyvemomstcouk.

t
g

Emed
Rates for 26 bssuss (amual), 1318808 (six montis).

Spedal
‘Second dass posiage paid at Rahway NJ USA.
g 3 scmes o

Madel Engneer b Merury AifFeight Intemaional I,

ot e b1
© Highbury Nesas Special Interests Limited 2002
All rights reservad
ISSN 0026-7315

The Publisher's written consent must be obained
before any part of this publication may be reproduced
In any form whatsoever, Including photocoplers, and
Information retrieval systems.

All reasonable care & mken n the preparation of the magazine
contents, but the publithers cannot be held legally responsible
for errors in the contents of this magazine or for any b
however arising from such erors. induding loss resultng from
negligence of cur sexfl. Rellance placed upon the contents of this
rrogazine 15 at readers” own rike

ABC

@® Vol. 189 No. 4182 15 November 2002 @

SMOKE RINGS
Editorial news, views and comment.
PAGE 475

POST BAG
Letters to the Editors.
PAGE 476

PORTABLE UNIVERSAL SUNDIAL
This attractive instrument is suitable for
use anywhere in the world and is capable
of accuracies within a few minutes.

PAGE 478

PETE’S PAGE:

ADJUSTABLE FACEPLATES

A discussion concerning materials

and methods is extended with notes

on machine taps and Belleville washers.
PAGE 480

BUILDING THE CYGNET ROYAL
Construction of this E. T. Westbury
original design continues with further
components for the crankcase. Part II.
PAGE 482

BRAYS BENCH:

THE JUNIOR

Work on the cylinder provides us with an
ideal opportunity to discuss technicues for
transferring blind holes between mating
components. Part II1.

PAGE 484

A FERRIS WHEEL CLOCK
Moving on to the next stage of this
intriguing project, the Archimedean
screw ball lift is introduced with notes
on its design and construction. Part IX.
PAGE 486

HIGHLAND RAILWAY

JONES ‘BIG 600D§' & LOCH 4-4-0
LOCOMOTIVES in 5in. GAUGE

The appearance of a fine model can
be made or marred by the quality of its
platework as discussed and detailed in
this instalment. Part XX.

PAGE 489

ROAD STEAM:

SAVAGE’S LITTLE SAMSON

in 3in.,, 4in. (and other) Scales

Responding to enquiries, a few words
about a simple boring and facing head
are followed by advice on making the
eccentric sheaves and straps. Part XXXI.
PAGE 493
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e My et
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On the cover ...

This superb 1:16 scale model of a
tandem compound Polltt & Wigzell
waidet. & wall ddssrved Sifter Madal
and the Tom Nevins Memorial Trophy at
last year’s Model Engineer Exhibition
May we have the pleasure of seeing your
work at this year's M.E. Exhibition?

TRADE TOPICS:

A special offer from Motors Direct plus

a new product from Jetcal for home-made
waterslide transfers.

PAGE 496

KEITH’S COLUMN:

SAINT CHRISTOPHER

K GWR LOCOMOTIVE for T!/4in. gauge
Introducing a new miniature rack railway
at Beamish plus details of vacuum brakes
for the 29 and 47 locomotives. Part XXXII.
PAGE 497

THE BURNT AIR ENGINE
Careful work on the cylinders involving
the design and manufacture of home
made expanding laps. Part IV.

PAGE 500

SIMPLE BRAZING HEARTH
Inexpensive, simple, portable and an
ideal project for the winter when the
necessary firebricks are available.
PAGE 501

CLUB CHAT & CLUB DIARY
Recent activities and forthcoming events.
PAGE 502
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"INDEX to nnv::ansms BRUCE ENGINEERING
Brxe Fngrieemng Madesl Engineerng Sences STATI()NA RY ENG]NES
!irundl Models ) 470 Mexus Special interests 506, 508-510 l('!. (“IAS. ll()'r !‘\l R, S'l'!,;"\ N{ & ‘:J\C[lUM
Carmden Min. Steam Sernvces Centre Parksads Electioncs L0
Chester LK Lid e Flantow Tracton Engnes e TI‘IE R&B G‘\s Eh(J[NF
Chroros LUK Lid 472 Fally Mol Engrmmnng an gp’r OFC
Campass House Tools 448 Basves 2000 (Anker Toabars) 473 { DELIVERY AT COST
Engneen Tool Foom & Mo Spnk 05 ) ! I
Ot oo ‘:: Stmn:& C‘inli",mrlcu 4?; 2.25% bure, 2.75" stroke. 9" or
Grmenwood Tools ar Stuan Moclels e =i . 12* flywheels. suitable for gas
Horre & Workstop Machnery 515 Teaty Tooks Lid a7 ' or petrol. Govemor will hold
L A Servees EO4 Warren Machne Toods | ud 474 .‘PCC(I within 5%. Will drive
Live Stean Models 471 John Winter Lid E0S workshop toels, dynamos, pumps cte. Extra flywheel
RN Snotes M KRR e e can be fitted. Castings supplied : - iron cylinder, flywheel
Clasadient Advert nemarts on pages 511-514 & cylinder head. Gunmetal big end. main bearings. iming
\ / brucker & cam follower. LM6 base. bearing caps & pistons,
AlBs rocker arm. Steel balance weight and flume cut blunks
Castle Lathe Chucks for con rod & crankshafl. Cl material for valve guides & cam,
4.jaw Independent Back Plate Mounting Also :uuilhblg. timing gears, contucts, condensor, spark
plug and lubricators.
jaw chucks Post . ~ s
m €545 B i Catalogue £1.75 posted UK. 5% worldwide
I {59-50 2/ agn HOLLOW TREEK, PENNY LANE, SHEPPERTON, MIDDX TW17 SNF
Yme  £39. e o lel 01932 243529 fax 01932 226738 bruce.enginecring@zetnet.couk
125mm  £6550 m 0
160mm £15.50 G e AL3SO
mie . o et INJECTORS, HAND PUMPS. SAFETY VALVES, STEAM VALVES,
200mm  £85.50 Pricey inc W7 STUART MODELS, BOILER KITS, MJLERS, TAPS & DIES,
B e it 05 - Please send CUTTERS, BRASS, BRONZE, CAST IRON & STEEL STOCK.
"J:" or Reckord 4 first class stamps OIS, BOOKS, GRAPHITESTRING, GASKET PAPERS, PACKINGS
v (il catalogue SILVER SOLDERS & FLUX, GAUGE GLASS, RIVETS & SNAPS
COMPASS Hnus: rao:_s NUTS, SCREWS, LURRICATORS, PRESSURE & VACUUM GAUGES
e Meirte Sy 166 U8 et Shop hours ¢ to 5.30 Mon to Fri. latc opening
Fhone: 01892 852968 Fax: IJI!H" 853511 www.oompass-housc couk e | i Jnd weekemds i,) -‘_"mw‘-mcmf)pc ’ =

DORMER H.SS. Drill Sets [ /% o, TOS LATHE CHUCKS || SHERLINE MINIATURE LATHES
Made in England = = j (Qech) A“D “lu'NG MCHIHES
. t“"‘.| % - % [ NEW LOW PRICES | Manvfactured 10 high standards in the USA.
p- o) ok
P Ui : _l 2 ’&J_ 3 and 4 Jaw Sell-Centring 2 Sberll:o HIthg Machine
202 1 to Seren x 0, 1men (51 Drills, Metal Caxe) ~£/ Lathe Chucks | ! I Thioot Depth  2'% In, ;
Nogmaally, ££9.66 HALF PRICE L8488 d8 .y TableSire Thx13Mes
ot e 4 DNk (|3 ew b caming O P || ST Yl T
* SET 204 1 1o Lymanx O.Smum (25 Drilla, Metal Case) %"" {":4"',1, g:n;{’ %z;;; (0 . nend b,
Neamally, £10945 HALF PRICE £84.78 mm (4 in. 7.%5 : fn BZ2Y Flachonlc Varlable Seesd
* SET 15 V16 10 /203 1/64n (29 Dalls, Metal Case) || 125mm (Sin) 475 7100 || A2 i A
Normally, £137.30 HALF PRICE 16390 160mm (6in) £95.75 £91.00 ‘_-';,‘:'. \_"",,-I Lonleol fo J0 '.J Ipm
* SET 14 Letler Dalls A-Z (26 Dalls, Mctal Case) £ PRICE €475 + €10 (an,
Nezmally, £245.15 HALF PRICE £12260 4 Jaw Self-Centring Sherline Lathe
{ snl ‘i;:l:m:;gn::;u" t;,:lp;lgl};:.;:m Cax) || 80mm {3in) £1.25 £71.00 Centee Height 1% in.
_ Nermally, £16033 RA 100mm (4 in) 85.00  175.50 || pist. between centies
f."ﬁ.‘u'f :.‘Lm:..‘@ P&F :."I:;b;:re H:LIJ (-.J.'?;l_.'ﬂl. 125mm (5ia) £9].7% £84.00 Bis, m"_;me speed
T s e 10 M o) | i) s S0 [ au s
* SET 31M 03 to 1.0mm (20 Dnils, Plastic Case) Part-Machined :.dq,l.;., I'md ; ﬁ".‘d; PRICEL475 + £10Cm.
ooy AT 055 | My 11250 e 30 S s (| i, oo 3o e okt st
Case) Noermally, £24.64 HALF PRICE £12.36 Boxford (14° 1815 § in— £79 H bin- 6307 lllli i ;2 ur ..-quc Uﬁt( 0 .du Imn Il:u I -
* SET 613 | to favmn x 0.5, (13 Dnlle, Pastic Cx0) || Unmachined Backplate Castings BOOK: "ﬁ‘aq’ ng by o Ho:th
. e L : Machini
T A e v Il 3in-5825  in.-950 S0~ 51250 || A basic oppioach to making smail parts sn ministare
Negmally, £3000 HALF PRICE L1500 6 in. = £18.50 8. - £78.50 maching tools. 338 poges. Price £30.50

SKODA QUALITY LIVE CENTRES at Reduced Prices [[ STEVERT L.P.G. EQUIPMENT

Starter Set for Model Engineers

- _."- m

L MTT — o L7900 now £25.00 Comprises 306] Regulator, 2 metre Hoes,

(- MT2 — wos £36.00 now £29.00 | | 3486 Bandie, 3511 Nedkube & 2941 Burner W
MT3 - vos £45.00 now £39.00 || 7o Or £97.50- Normally £144.45

We have many more items for Model Engincers - Send for our frae catalogue ~ Safisfaction or refund.
X All prices inclode VAT and post lexcept where stated) - Major credit cards accepted. %
3 MILLHILL SUPPUIES, 66 THE STREET, ROWMARSH GIFFORD, WM.I.II'IGFURD, OXON 0X10 8ES C
Tel. 01491 838653 = Fax. 01491 825510 * E-mail: sales@millhillsupplies.co.uk ® Website: www.millhillsupplies. co.uk




« Stationary Engines « Marine Engines

« Malerials . e o « Steam Fillings
 Boilers . Founded 1898 by Mr Stuart Turner « * Fixings

STUART MODELS

“The Original”

The Stuart name remains your beslt
guarantee of traditional service and
old fashioned quality.

In addition to supplying a large
range of engines as sets  of
castings we arc also able to offer
many of our models as fully
machined kits ready for assembly
with hand tools.

Please send £3.50 for our
Comprehensive Catalogue.

+ Stuart Models, Dept.ME, Braye Road, Vale, Guernsey, UK, GY3 5XA +
m Tel 01481 242041/249515 « Fax 01481 247912 + www.stuartmodels.com B

» Caslings » Drawings « Boilers « Cul Gears « Steam Fillings « Tyres e

h

Fowler e anne  Wallis &
R e Steevens

Road Locomotive 3 inch & 4 % inch

| PLASTOW | e ot

Please send £ 2.50 : >
for our Catalogue Traction Engines

=] ¢+ Stuart Models, Dept.ME, Braye Road, Vale, Guernsey, UK, GY3 5XA ¢ a
Tel 01481 242041/24956156 » Fax 01481 247912 « www . stuartmodels.com




DETAIL DESIGN

Drawings, castings, fibreglass
mouldings, motors and electronic
control systams avallable for the
following 5" Gauge locos:

* Class 10* * De-Winton

& Class 20 (Qwopper) -Mw
» Ciuss 35 (Hymee)  » Megropolan™

» Dock Shurer

»Chse 37
Litn o Dem “-- = .ﬂl
oo gk oClhasdS Pack) = Mk 1| Coach

STEAM & DIESEL CASTINGS o Clase 47

EOISOZ LR B o e e e
amdai

For dotafl sond 914, ot Com SAE s Complaly bk s, pev mcihed s,
Steam & Dhesel Castings, 59 The Faxdholes, Kidderminster, Worcastarshire DY10 208

* 10 ®on
* Clams 52 (Westem) * Driving Trolley

KITS Flli TWO TOOL AND CUTTER HIIIJERS

THE SOPHISTICATED

THE KENNET

FOR INFORMATION ON THESE AND
OTHER KITS SAE TO

MODEL ENGINEERING SERVICES
PIPWORTH FARM, PIPWORTH LANE, ECKINGTON, SHEFFIELD $21 4EY
PHONE 01246 433218

M.ES Websile: www lawm lieeserve. co.uk

TRACTION EWGINES - STATIONARY ENGINES - LOCOS Etc.
FULLY ILLUSTRATED CATALOGUE
Unit I Hepebem Dmcieds Park, Mid@etsn Bl Sepcdam. Lasce. LAT PP
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DOUBLE DIAGONAL'STEAM ENGINE

W arw pleseed vtk swer e el g and
g Ay o i Y e e i

R on et oo dudied LY ST m— o -
BN preSsiypy A2 b EEN = ey el K3
Mstvry md dvinlle @y 1 U0 pew Ouiepm.

BRUNELL
MODELS®

A huge range of drawings, castings and speclalist parts to

& Ssuit the modal enginesr &

TRACY TOOLS

2 MAYOR’S AVENUE, DARTMOUTH, SOUTH DEVON TQ6 ONF
Telephone: {01803) 833134 « Fax: {01803) 834588 Credit Card Hotline: 01803 838500 pmnimum £15)

LTD

SET No
i, MODEL ENG"I’APQI HES SET 2 Taps &Du each size) (TAPPING TAPS Ci0
Wex @0, Ye'x 40, Ya'x a0, The' x40, "4 40, he'x R, Yu'x 32, " x 32 DRILL SET £5) PLESSE DIES £18
2, "wscmu HODEL ENG TAPS & DIES 2 Ta;-a each size) (TAPPING ADD 20%. TAPS £22
x32, *he’x 40 40, W x40, Te'x X2 x40, W %32, Wx4a0 DRILL SET i8 TO COVER VAT, DIES £22
3. BATAPSET(Z p;-. vach size), 5 B A Die Sel (TAPPING 1&% TAPS £18
0-1-2-3-4-5-6-7-8-9-10 BA DRILL SET ES & POST DIES £20
4 26 TPl TAR s:'r\ Tipt aach size), 76 TPI Diw Sai, {58 o GOl TAPPING TAPS €10
U 26, Ya'x 2 26, Te's 25, W'x 26 CRILL SET S DIES £10
6. BSF TAP SET (7 laps each wze), & BSF Dwe Set (TAPPING TAPS €18
Yu® U %' V' % Ya'. "4 BSF DRILL SET £5) DIES £18
6. BSW TAP SET (2 Taps ¢ach se) & Dovy e ont (TAFPING TAFS £10
et A Tt et Rt Yt et W T, W BSW DRILL SET £5) DIES £20
7. METRIC COARSE TAP SET (2 15ps each suzé) & Metns Die Sat (TAPPING TAPS C20
20.30,40, 50,60, 7.0,80 90, 100, 120mm DRILL SET £B DIES £20
8. UNF{ORUNC)SET W' %' %' %', %', "' Y%, (TAPPING DRRL SET £5) TAPS E15/DIES €10
9. METRIC FINE TARS 1 .1 Ttr: from 3016 18mm Tape £20 sot/Dies £20 DIGITAL VERNIER &' impdmim EACH £25
10. REAMER SET '’ %’ ‘4" "' Yo' W' %' %' W' ‘% (Or Matnc) £30 TAPER PIN REAMER SET (Vw' 1o '/i") 105264 SET £30
12 COLLET CHUCK complele (o take thraaded endmilts up to 1" dia 2MT, RE Shanks Mt SETLTO
13. MORSE TAPER SOCKET REAMERS (HS) No. 1 MT & €138 No. 2MT @ E1D, No. 3MT % £20, No. 4&5MWMT & L3I0
14. Extra Long HS DRILLS (Heavy Uuty), 10 swes from '»' to T’ £6 5ot STUB DRILL SET (12 pce. 1w’ 1o ") LOT £5
76. REAMER SET, No. 1M/ Taper Shank 'h", ', "k, ', ", Ba'. he', . T, "h° (O) "k "B, ha', "he. “ha’, Sh'. "’ ™I, "', "/u' WSS EACH £30
16. REVOLVING LATHE CENTRES with Thrust Bearings (Ne. 1 MT #€185, No. 2 MT @ £10, No. 3MT @ £10 each
17. SLITTING SAWS (ta! &f 3, up to V' wida 2* or 3* o/dia) £6 set END MILL SET, "A°, '’ "A°<1 (with %" thard) SET £25
10. COUNTERBORE SETS, 5 4 5 & fmwn £30 set IMPERIAL, ", '.'u‘_ e SETE30
19. DRILL CHUCKS [Réhm Pnoition] W& e ' @07 ' QL0 " ae1o {with free Arbor 1 or 2 MIT)
20. ENDMILL SET (HS) SCREWED e Vs’ W '’ A" ' A" 7a' &' (alto Slot Drilis) __ (Mso Metne) SET £20
21. BALL-NOSE SLOT DRILL SETS ‘A" %' ' (THREADED) E12 T-SLOT CUTTER SET, =" &' ' (THREADED SHANK) SETEC18
22. BOXED DRILL SETS (%'-"4', 1=13mm H5S £16 Set  (1-6mmx 0. 1mm @£18 E-10mmx 0 1mm @ £25 Ne 1-60, A-Z SETC10
23. INVOLUTE GEAR GUTTERS (DF GF, MOD) o 32es E18 each also RENOLDS CHAIN GUTTERS
24. INDEX RH LATHE TOOL '4' uqg shank. chw bp & kioy EB each Spare Tips EACH E2
25. BOXED SET 0-10 BA TAPS & DIES with holders £40 High Speed Steel SET £LO0
26. D-BIT SET (3 cizes) 'a’, %', %', W', "4, %, Te', ' (Migh Spesd) 225 CARBIDE TIPPED TOOLS 's'eq (Hpce) SET 10
TN Al Selotion of I i, Yo Ealinosn, Oy Spatt: Brooches, Knurk, Carbide Contms, Cycle Taps £ Dios, Boring R, La®t Ramd Dp & D, Mdling BRITISH
BFS LISIRTS Cotiers, Remmers, Counten ik, hllh&m S“Ihu&'h Ao Taps, Dicdeondd Chosens, Sochert Boamurs, T are gralabidr betwern 208 & 79% of st ok e WARRIOR
PTTTT™ Oen: Mloaday fo Friday Rem fo dgem ~ Sof fo Noon  Desgalch by relurn, Oversess PEP P.OA  Send for new complete Catslogue (Stamg Please) BRAND




LIVE STEAM MODELS LTD

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

* 3" MARSHALL 'S' TYPE TRACTOR
* 3" MarsHALL ‘S’ TYPE RoaD ROLLER
4" RUSTON PROCTOR TRACTOR
* 3" FOSTER AGRICULTURAL ENGINE

.4 FOSTER AGRICULTURAL ENGINE
(ILLUSTRATED ARovE)

4" BURRELL SINGLE CYLINDER
4" BURRELL SINGLE CRANK COMPOUND
6" RUSTON PROCTOR TRACTOR

"INDICATES THAT DRAWINGE FOB THESE ENGINES
ARE ALSD AVAILADLE IN METRIC FORMAT
FUll INGINEEROSS EROWCES ARD TECRSaCIL SUMeORT L vliLILL
Finiznen 080 Teare o Gomd e Hoem Puaaris, Tani e Sices 1m Semns
BLLLIPER-O0T FULL WHEEL DUILDING SURVICE TRCLEDING VULSISIED U

Trads MacmnEd PIATE, Foas QuTTas, Corstn T, Oie Pumed ahi
SCEeconiis INCL umnG W IETLEE, LIMPE 8 AD Fieoss | ERe

PLEASE SEND £2.50 (CREDIT CARD £4) FOR FULL CATALOGUE AND PRICE LISTS TO!
LIVE STEAN MOBELE LYD, DEPANTMENT HE UNIT 7, OLD HALL MILLE,
LITTLE EATON, DERGY DERYT SDN,

TEL (01322) 830811 FAX! (013X2) &300%0

E-Mollr BvesteommadelsBretmtconvk Web tho wiwNetteommodali.co.vk

GAUGE

DOIlY
[OCOMOtiVES uning your drear

If you have ever dreamed of building and driving your own
steam engine then the rmnge of POLLY LOCOMOTIVES is
meant for you!

Polly Locomotives am Ireelsnce steam lncomolives desigaad in a 191h ceatary stybs.
The kits am manulsstered 1o a high stanciard and many traditiosal
features that appeal 1o all eathusiasts from mummunmnm
andoaa be driven for pleasure ia the garden orclub track. Depending on the maodel
they will pull six 1o eight people providing pleasure for bumily and frie nds.

www.pollymodelengineering.co.uk

They am avniabis in Trve diemal models-
+ Polyl 040 Bk Tk Locomuthe: [ppros. 8 porn capeelng
* Poly il 040 Torwhor Locusotie: fappron. 0 peryon capacity)
« Polly il 00-0 Sie Tank LocomUTve (3pOru. O pIrson capoiny
; « Poly W  0-6-0Terchr Locomothe (apprix. 0 persan capacity)
POLLY MODEL ° Poly ¥V 2-0-0 Skie Tk Loconmtive (46rox O person cagachy)
CEEY ¢+ cNrwy - Passanger Briving Tk

Please send £3 for The compists locomoivis ars supplied in I fonm wih assembly
now calalogue  drasisgs and 8 Al apl of Instructions. They am straighionwand to
Bl Dt we il afways D leaset 1 e Wi quedies

1A oxnav eeas [ FURTHER INFD ON THE POLLY MODELS RANGE
LORG EATON

mwes  PHONE: (1115 973 67()(
MOBILE: 07790 116339

THE MOST VERSATILE TOOL FOR TURNING & FACING

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

B2 vursy Lo woe vy our biggead soting uming ool (s the SCLCR. Thie

MOSE ange gives © much more SeEngth than & BU deg (Inanguar) nsert
Too! comes complste with tough, vear residant insed in
our grade MH7 . This will ot steel, dsinless, cast iron,
rhosphor brorge, brass, copper, aluminium e, Please
sode dwrk w2 regqurcd - 5, 8, 10 or Emm sguare soc.
Jon. Spare ngerls K459 o for &TLmn 5.2 for 12mm

SPECIAL OFFER PRICE £30.40
MRRP = (58 34) Please add £1.25 to cover p+p

PROFILING WHEELS or SHAPING AXLES & PILLARS?

1t you need Lo creade fancy or complex shupes, our SROCN bullon Lol
rzirreuduabde. The 10mm eguare @hank holdza Smm dia odteg inserd,
and gives greal versalilily, superb strength and excefent tool life.

Tool comes complete vih insert in supergrade NI 7
Spare nserds ut £361 each. Mr D Hudson of
Eromagrove SME hazuscdihcse tods asinee 122510
penlla e epaclsl o of tyra fraacle for hiz salf
stearing Whasl 2otz vl grast consigancy.

SPECIAL OFFER PRICE £30.40
(MRRP = (55 37)Please add £1.25 1o cover p+p

IURN SHMALL DIAML TERS with LIVL ¢

The SDJCR ool uses o 55 deg werl, allovung scoess o small compo-
rents whild using & lailstock cenlre. Il can also profie back-angles, and
isa very viorthrahdle addllion (o our range. Shank is 10mm squere.
Tool comes complete wih insed in grads NJ17, 1o
rut virtually all snaginesing materiale Spam insarts
{4 50 aach Soms of our clsomars avan ura thass
oole for rougiving out 55 dag sorevihreads, \What wil
you yse yours for?

SPECIAL OFFER PRICE £30 40
(MRRF = £56 34) Please add £1.25 to cover p+p

ool con Lum ol Saoe o b wrthwod sl e fomlporat, ared thee 50 diy

M@ Cul iz 2o vard muorily of ME katbics, induding MLT & MLI1O miu-
dmws, regandlegs of lodlpestlype. The Lool oun parl Lhrough 1.572" 6w,
Dar, and has brought hundreds o7 complments Tom detghted users,

Tool comes complete with key Dr inserting

-LNIRLINFLACL! TREAT YOURSELF FOR CHRISTMAS

and ejecting the insert, and fough, wear
resistant insert in Sanovik's grede 4125,
Thog vall ot wrduolhy ol motenaks, Spore
sl uat K .54 vuch

SPECIAL OFFER PRICE £46 00

(MRRP = £63 00) Please add £1.25 to cover p+p

ATOP QUALITY BORING BAR FOR YOUR LATHE

Heara's vour opportunity 1o o & top gualty badneg bae which usas our
gancad CCMTOE Insart. The Omm cia bar will bore te a min clia of
10mm_ The 10mm bar can bore down o 12mm, and the 12nm hasa
minimum bore of 18mm. Sleel shank boring bers can
generally bore to 2 length of approx Stimes ther dieme- g
tmr Pleaca date Dar clia reciiracd - 0, 10 or 12mm clia
Comar somplata win Inesit in all purpoes oracis NOT
Spare insarts jud £4 50 aach.

SPECIAL OFFER PRICE £3390
(MRRP = (71.85)Please add £1.25 10 cover p+p

;f' "\ 1
|

GREENW 00D TOOLS

Middlefisld Rosd, Bromeg rwe,Wuns B0 2PV
Phone: 01527 877576 - Fax: 01527 579365
Email: GreerwTook@aol.com
BUY ONLINE: vaww.greenwood-tools.co.uk
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GUARANTEED 2 YEARS!! - AVAILABLE HORIZONTAL OR VERTICAL
L | K VICES

Code Description Price =.« .

X5 6"/150mm HZ £45.00 Code  Size Price
X6 6"/150mm VT £45.00 XM148 3" £29.95 £22.00
X7 12"/300mm HZ  £49.00 B—*g XM149 4" £39.95 £30.00
Cx8 12"/300mm VI~ £49.00 | AXiS DIGITAL COUNTER Yy oparéy _ |
CX9  24"/600mmHZ ~ £99.00 | MoV NOW IN STOCK | © "
CX10  24"/600mm VT £99.00 | anz £45.00 £9.50 WWW CH RON OS LTD UK
GLANZE RS INDEXABLE | | GLANZE 2MT 1l GLANZE 3MT |

ENDMILLS INDEXABLE ENDMILLS INDEXABLE ENDMILLS |

i,,--—'—”ﬂ’ ‘
-~

Code Dig Tips Price Code Dia Tips Price Code Dia Tips Price
CX45 32mm 6 Free) £44.95 CX48 16mm 1 (+4 Free) £29.95 CX51  32mm 5 Free) £35.00

2 [+ 2 (+
CX46 A40mm 3 (+6 Free) £46.95 CX49 20mm 1 (+4 Free) £32.95 CX52 40mm 3 (+5 Free) £37.65 |
CX47 50mm 3 (+6 Free) £48.95 CX50 25mm 2 (+4 Free) £34.95 CX53 50mm 3 (+5Free) £39.95

VERTEX BSO DIVIDING HEAD | | VERTEX ROTARY TABLES & ACCESSORIES |

‘ Code ltem Price
Complefe with Headstock, o1 gvz s:"fROiﬁr Table £135.00
H : iv Set for HV4 £ 49.95
Tq'lsmk', Div. plates CX20 Tailstock for HV4 £ 55.00 A
Test Certificate CX21 HVA4 + Div Set + Tailstock £220.00 U
CX22 HV6 6" Rotary Table £145.00 1
Code CX23  Div Set for HVé £ 49.95
— CX24 Tailstock for HVé £ 55.00 New BT2 Chack
6 + Div Set + Tailstoc £230.00
CX17 CX25 HV6 + Div Set + Tailstock N W
: CX26 HV8 8" Rotary Table £220.00 [ Srivirton ks
iv Set for £ 65.00
Price n ggg '|['.¢):|i|sisoeckf forHH\SfS £ 74.00 Sode Price
£199.00! CX29 HV8 + Div Set + Tailslock  £320.00 I
I i
2" BORING HEAD C/W SET OF THREE 1/2" DIA INDEXABLE
SET OF 9 TCT BORING BARS FOR 2" BORING HEADS
BORING BARS Brand New and Exclusive to Chronos!!!
; . R e—t_—
Code Size Price \ 2 Code Price
£04-20 .00 . YT e B
XMI3AT T cosa0 £75.00 i L, XM1325T £45.00 D
XMI3R8 RS £94-20 £75.00 ! XMI130 Sparefip £ 2.95 _—L ]
NEW MINI METRIC TAP & DIE SET 4 JAW IND CHUCK (PLAIN BACK)
31 PCS METRIC : . .
1,1.1,1.2,1.4,1.6,1.8,2, 2.2, 2.5mm 0,[\0 f“, \?0
2 TAPS & 1 DIE EACH SIZE 7 : (A
PLUS HOLDERS "”'r,,',"-- RN, Code Size  Price L | f( M
0o / XM144  80mm £6506 £55.001! | _
£24.95 e ® XM145 100mm &Z500 £65.00 !t :
CODE SCTIMM ~ XM146 125mm £82-08 £80.00!! ~

SECURE ONLINE ORDERING AT WWW.CHRONOS.LTD.UK

PRICES INCLUDE VAT & CARRIAGE (UK MAINLAND)
CHRONOS LTD UNIT 8 EXECUTIVE PK 229/231 HATFIELD RD ST ALBANS HERTS AL1 4TA
PRICES ARE CORRECT AT TIME OF GOING TO PRESS AND ARE ONLY AVAILABLE WHILE STOCKS LAST [J

E ? TEL (01727) 832793 - 5 LINES FAX (01727) 848130 WEBSITE WWW.CHRONOS.LTD.UK
O — EMAIL SALES@CHRONOS.LTD.UK
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The World’s est Stockist of Model Engineering Supplies %)
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UP TO 3.5" LOCOMOTIVES 5" LOCOMOTIVES 450 Lamtorn DeiM Teode Lixd Coman Vrticd Engion )
450 tot LMS T Loto T 040 Mae Tank Lico S 400 Fury Teadie Lico Dlagenal Packte (rgine T
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BOILER AND FLANGE PLATE SERVICE NOW AVAILABLE |;
&
Retail Shop Now Fully Stocked and Open to x
J
Callers - ALL WELCOME =
Send for 25th Edition Catalogue: u
£7.00 UK -~ £8.00 Europe -
£12.00 Rest of World z
p -
or Price List Only send £1.50 in stamps 3
‘ X
contact: REEVES 2000 (Anker Towbars) 2
>
pleby Hill, Austrey, Warwickshire CV9 3ER e
Tel: 00 44 (0)1827 830894 Fax: 00 44 (0)1827 830631
Website: www.ajreeves.com E-mail: sales@ajreeves.com
Hours: 9.00 - 4.30pm Monday - Friday and 9.00 - 12.30pm Saturday
PAINT = Please mention MODEL ENGINEER when writing to advertisers * TRANSFERS =+
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The widest choice... ONY _..ithe best prices?
. £998.00 Major
e a GHMil
£625.00 ZX-16 Mill Drill oril
n
= . -/ Compaxct gear head machine
J Tiking head

Mini MI" Dl‘il ¢ o Aaa j mn mm_
J Vadable speed control J Table 23" x 6* J Table sizo 78" x 8"
2 100-2500 pm J V2 hp motor J Awailable 3mi -
J Tiling heod for Inclined <  mt spindle RE -impe il - Metric

machining 2 Imperial or metric

J 3 1] - e N kodscrews
Jh':.ﬁs V2" . —p—— '

t)

Impeal or meltric lead-
WA

| mal ONLY
o £49 £1,250.00

ONLY ONLY ONLY
£799.00 ’ £985.00 £1,150.00
Economy Minor Mill Drill Major Mill Drill
< Table size 23" 7 V2" 2 1 hp motor - 4 2 hp mobor
) ¥4 bp motor J Table size 24" x 7 V2" (i ) Table size 29" x8"
i -~ :
ONLY o e G 1224 Lathe _ ONLY

£1,600.00
VMC Mill

£699.00 440 TN®  £1850.00
1016 Lathe ? Neosh s

) Supplied with Camlock 3
/3% contre hoight x 18 and 4 jaw chucks, face plate,
. Bustrated with optional between centres fiuad and fravelling seadies

dro. and power food,

_ Suppliod with 3 and 4 _ Spoeds 751400
) Table dze 26* x 4*

jaw chucks, fied and _J 2 hp mator

< Motorl V2 hp trav olfing sieadies, ) Gap bed ) Alee avaliable
) Awalable 3md - face plate,. ) Hardened bedways 32" betwean
R2 - Metrk - Imperial < 4 way tool post.

_) Also available 22° betwoen
contros with Norfon thread

cufting gear box €1,099

| PRICES INCLUDE
, Asik Tor cur laotast \AT AND DELIVERY

Colour brocihwwas! TO UK MAINLAND

“WwWw.warco.co.uk

ONLY
g225000 (WARCO/ oy Warco BH-600

i £1,600 !
GH-1322 Lathe e

J 2 betwoan corres
o Powr aois foed
. < Superd, compast gear head lathe,
& V2T contre height X 227 batween contms.

2 1 HP dngle phase
< Sugphed with 3 and & jow chude
Speeds 70/ 2000 -/ Feed and trowdiing madies
- Suppled with Camlock 3 and 4 jpw chucks, - Fooe phate
fixed and travelling steadies, face plate, four
way tool post, coclant system, halegen lighting,

J Teo dolied aves dide
J Peix splach guad

telesco pic lead screw and foot

spindle brake.

- Cabdnet sianed & covland way
2 Gap bed. Hardened bedways.

P

J Hardened badways
) Spead range SNTND pm

J Also avaliable 377

- Ao avallable 30” befween centres £2,990

Warco, Fisher Lane, Chiddingfold, Surrey GU8 4TD

Tel: 01428-682929 Fax: 01428-685870/686812

e-mail: warco@warco.co.uk web: wwwwarco.co.uk
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Model Engineer Exhibition 2002
Group Sales Manager Colin Taylor and Sales
Manager Tony Robertson have been hard at work
planning, arranging, organising and preparing for
the forthcoming Model Engineer Exhibition to
be held 29-31 December 2002 at Sandown
Exhibition Centre in Esher, Surrey where all
refurbishment work has been completed, making
this a superb and accessible exhibition venue.

Regular readers will have noticed the adver-
tisements for the Model Engineer Exhibition and
the Competition/Loan Model Entry Forms which
have been published in recent issuse and which
will continue until M.E. 4185, due at your
newsagent on 27 December. We hope that these
provide all the necessary information required by
prospective visitors and those whose models we
shall all be able to enjoy at the exhibition. We
would be pleased to supply further details if
required; please call the Swanley office on
01322-660070 and Colin or Tony will do their
best to provide you with the answer or direct you
to someone else who can! Please call the
Advance Ticket Hotline (01353-654422) or order
on line at www.hhc.co.uk/mee to obtain discounted
ticket prices; see the advertisement on pages
508-509 in this issue for further details.

We are delighted to report that Colin and Tony
have been able to accommodate more model
engineering society and club stands at this years
exhibition and have been particularly pleased
with the response and take-up of stand space by
our good friends in the trade.

We have made sure that plenty of display space
is available for Competition and Loan Models
and note with pleasure the arrival of a steady
stream of entry forms. Readers are advised that
all models of an engineered or engineering
nature, whatever the subject matter, are welcome
and we look forward to hearing from you if you
have something which you would like to display.

M.E. 4175

We have received innumerable letters, 'phone
calls and e-mails, mainly from regular overseas
readers concerning the issue cover dated
9 August 2002. While the editorial remit
includes no authority concerning distribution
and/or delivery, we have nevertheless sought an
explanation from those with this responsibility
and have had the following response from Associate
Publisher Jez. Walters at the Swanley office:

“Having investigated the situation I am told
the problem with 4175 is distribution, not print.
Apparently the USA instigated some sort of new
security regime which has caused a massive
backlog for these bulk mailed items. The upshot
of this is that the magazines should turn up af
their destination - albeit a litile late.”

Having been contacted by readers in Australia
and Europe who have not received their copies of
ME. 4175, we are intrigued as to how the new
USA regime has affected deliveries elsewhere.

Although very much concerned when readers
do not receive their copies, the editorial team has
no means by which to deal with delivery and/or
distribution problems which are handled by other
Highbury Nexus departments. To avoid inevitable
further delay, readers are advised that enquiries
concerning non-delivery of your regular copy
should be directed to the Swanley office
(tel: 01322-660070, fax 01322-616319).

Lost and found
Bruce Whalley has reported finding a pair of
spectacles in a brown case following the recent
very successful SEQLEC event at Weston Park.
Bruce notes that the lenses seem quite strong
and suspects that the owner may be anxious to
know where they were left and that they are safe
and waiting to be claimed.
Please call 01952-850555 if they are yours and
arrangements will be made to return them to you.

CHUCK the MUDDLE ENGINEER

by B. TERRY ASPIN

Remote madness!

A new ten part series Remote Madness airs on
Discovery Home & Leisure during November
(Sky Digital 133 and digital cable) and is presented
by remote control enthusiast and Channel 4%
Driven presenter Mike Brewer. The series premieres
on Monday 18 November at 21:00.

Remote controlled vehicles are not just the
trendy toys of the boardroom executive. There are
around 2000 remote control enthusiasts’ clubs up
and down the UK, where gadget-mad controllers
of all ages race cars, boats and planes. Although
many enthusiasts take part in impromptu races
with their mates, there has never been an opportu-
nity for them to test their skills in a head to head
competition. That was until now.

Man and machine will now unite in a bid to be
number one and ultimately to claim the title of
Remote Control Champion of Great Britain. This
nation-wide competition is organised in regional
heats. Structured around a basic knockout system
of 16 teams, each episode features the best
remote control experts from two clubs pitting
their skills against each other.

This competition demands a high degree of
handling skill from the remote control handlers.
Speed is not the only factor, as contestants also
have to carry out complex manoeuvres. These
technical challenges vary from aerial, sub-aquatic
and load-carrying tasks, including flying the
vehicle through a loop of fire, to retrieving an
object from a lake. The team with the highest
score will progress through to the quarter finals
with the series culminating in the Grand Final.

The winner will have demonstrated technical
skill, superior driving technique and the competitive
edge to realise their dream. Having pitted their
skills against the créme de la créme of the
Remote Control World, the victor will truly be
Number One. So fasten your seat belt and prepare
for some serious Remote Madness.

Siamese Bee i.c. engine
We have received a letter from Mr. B. G. Bell
in Hertfordshire who is making the Siamese
Bee horizontally opposed, 2-stroke twin engine.
The description of this engine by Bill Reichart
commenced in M.E. 4140, 23 February 2001.
Mr. Bell has discovered an error on the drawing
of the crankshaft assembly. For some reason the
crankshaft discs have been dimensioned as
11/2in. diameter making it rather difficult to
assemble them in the crankcase, whose internal
diameter is shown as 15/16 inch. The crankshaft
dises should, of course, be 1!/4in. dia. and we
apologise to those readers who have attempted to
build this engine and have been misled. Our
thanks must also go to Mr. Bell for pointing out
this error, which appears to have lain dormant for
some considerable time.
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‘The Sentinel’

SIRS, - Having received back
numbers of M.E. describing the
construction of the quarter scale
Agquila rotary engine, I came across
John Haining’s articles describing
his 3in. to the foot, S3 Sentinel.

I worked at ‘The Sentinel’ (as it
was known) from 1947 to 1950.
Towards the end of that period, a
contract to build 100 steam wagons
to haul coal in the Argentine was
won. Some coal was sent to
Shrewsbury to verify that the
Sentinel boiler could be fired with
it. The boiler was reputed to be
capable of burning slate, so poor
quality coal presented no challenge!

Seven or eight old models were
unearthed to be overhauled in advance
of the main contract. Apparently they
all differed in minor aspects and the
‘old hands’ proclaimed that they
personally had never worked on that
particular model!

Interestingly, Mr. Haining’s article
refers to aluminium alloy pistons; |
can only remember fairly elaborate
(with relief around gudgeon pins)
cast iron pistons. What I found more
remarkable was the three position
(start, run, reverse) sliding cam
shaft, which was so different to the
usual i.c. engine camshafts.

At that time, ‘The Sentinel” was
remarkable, possibly even unique, in
its range of activities. Apart from
seriously specialist items including
ball bearings, piston rings and
the like, everything could be and
was produced on site. A splendid
foundry, a laboratory, a well
equipped machine shop, a fitting shop
capable of aligning and scraping lathe
beds 20ft. or more in length were all
there, together with expertise in
welding and sheet metal work. This
was backed up by a good-sized
design and drawing office.

The firm existed, | suppose (I was
on the shop floor) on contracts, and
the attempt to introduce a Sentinel
product in the form of the diesel lorry
fell by the wayside. How good the
management was, | cannot say, 1
only came into contact with foremen.

At the time I was there, the
products included standard Swift
and Edgwick lathes plus specials
(long beds), a super precision miller
(Thiel), the Cridan B high speed
screw cufting machine (which used
lead cams instead of a lead screw),
20 and 50 ton presses, Wadkin
spindle moulders, coal cutting
machinery and of course, the diesel
engined lorry. The engine in this
lorry was mounted as a flat-four in

the style of the old

steamers. It was fitted
with a cast iron crank-
shaft (composition unknown to me)
and, as far as | could make out, had
proved fragile in operational service.
At any rate, [ recall seeing a replace-
ment machined from a solid steel
billet. The red-hot chips from
the ‘heavy duty’ metal removal by
negative rake face milling cutters
were very impressive.

There was one other special depart-
ment known in the works as the
DOCP where diesel engines used in
the big excavators by the Directorate
of Open Cast Mining were overhauled.
These were genuinely big marine type
diesels of, 1 suppose, 400-500mm
bore. There were also smaller auxiliary
engines and | used a set of scrapped
valves from a Cummins to make a set
for my Riley 9.

The Cummins valves were
machined on the old round bed
Drummond with the stems and
seats finished in the works. This
department also assembled some
large five-stage, in-line compressors
to produce, | believe, liquid oxygen
for BOC. Another good example of
versatility was the production of the
spherical pressure vessels used at
that time to transport liquid oxygen.
These spheres were composed
of six or eight copper segments
beaten up on a welded former and
assembled by brazing,.

Towards the end of my time
there, manufacture of a 2-cylinder,
Ganz diesel engine was started.
This was an Austrian or Czech
design and [ recall talk of it being
accepted as part of some reparation
deal. For us the problem (commoner,
later I expect) was the conversion
of metric measurements to be
undertaken with imperial measuring
equipment (tolerances with four
figures after the decimal point).

Given the range of machines and
trades it was perhaps not surprising
that *foreigners’ could be fairly easily
introduced. I lost the more or less
essential starting handle from my
1932 Riley 9 and in two days had a
new one turned and bent up. I still
have the two pairs of hardened and
ground parallels I had made up, but
not everything went quite as intended.
A cylinder block with three bores
plus 0.020in. and one at plus
0.060in. is not ideal!

I managed to begin a career as a
professional engineer (AMI Mech. E)
as a turner at ‘The Sentinel” entirely
on the basis of what I had learned
as a boy from ME and practice
(unsupervised) in my fathers fairly
fundamental, treadle driven work-
shop. I can also say that the range of

activities | was able to observe in the
Sentinel works stood me in good
stead in my subsequent career.

David R. Richards,

Ligueux, France.

Tool height gauge
SIRS, - I read with great interest
Mr. Ellis® recent article (Letters to a
Grandson, M.E. 4173, 12 July
2002) and especially his comments
on tool height gauges and their
usefulness for rapid tool setting.
Enclosed is a photograph of my
own tool height gauge, which has
been in constant use for many years.
This design has the advantage of
enabling rear mounted tools such as
parting tools, which most people
scem to find work better upside
down, to be set at the correct height.
Sam Rhodes, Lancashire.

Drummond lathes

SIRS, - In his series Letters to a
Grandson (M.E. 4175, 9 August
2002) Mr. M. J. H. Ellis describes
the Drummond 4in. lathe and
returns with further details in M.E.
4177, 6 September 2002.

Grandpa Ellis is evidently a
younger grandpa than the writer of
this letter. He may be interested to
know there must be many owners of
Drummond round bed lathes still
using them. I am one of them.

I bought my lathe new in March
1929. It cost £9-0s-0d for the lathe
with faceplate and change wheels
for screw cutting. A hollow mandrel
was five shillings (5/-) extra, and a
taper screw flange chuck for wood
turning cost ten shillings and
sixpence (10/6) more. The total
price was £9-15s-6d and the lathe
arrived in a stout returnable packing
case. The cost was well beyond
my pocket money but a massive
subvention of five pounds birthday
money made the purchase possible.

In 1993, by means of a letter in
Model Engineer, Mr. R. A. Bird of
Poole started a register of Drummond
owners, | registered my machine
under its serial number 05073 and he
sent me much interesting information
on the Drummond 4in. and 3!/2in.
lathes, together with a history of the
company. Regrettably he died some
time later.

My Drummond succeeded my
first lathe, which was a round bed
Wade. I did quite good work on the
Wade but the Drummond is much
more versatile and stiffer. Mr. Ellis is
right when he says that the round bed
has the disadvantage that the tool is
7in. above the key which slides in the
slot under the bed and prevents the
saddle from turning around the bed.
Any slack between the key and the
slot is therefore magnified at the tool.
There was correspondence in Model
Engineer about this and one solution
was to make a key with a longitudinal
saw cut in it which could be expanded
using a tapered screw.

The tailstock key does not wear
much but, in any case, both the saddle
and the tailstock can be tightened
onto the bed by screws which close
slots in the bases which both surround
the bed. Sometimes | miss a back
gear especially as most of my lathe
tools are carbon steel and suitable
only for modest cutting speeds.

I am glad to see that the famous
Drummond 4in. lathe is still
interesting enough to appear in the
magazine. | would have liked to be
able to afford the 3!/2in. lathe in
1929, but it cost £30!

E. V. Mellor, Cheshire.

Tufnol springs

SIRS, - There has been correspon-
dence concerning the suitability or
otherwise of Tufnol sheet for leaf
springs. As my next locomotive
(when I eventually finish this one!)
will have leaf springs, I looked up
the constituents and properties of
Tufnol in the manufacturer’s data
sheet and found that it is made using
either a phenolic resin, or in the
more exotic grades, an epoxy resin.
Neither of these is a thermoforming
plastic, i.e. one that can be moulded
using heat, although since Tufnol
has been so moulded, it is obviously
possible, but not always successfully.
I wonder whether the physical
properties are affected.

I must emphasise that | have not
tried the following for real, but what
little work [ have done suggests that
if one were prepared to experiment
a bit, success would be likely. Most
model shops sell Plasticard, a rigid
polystyrene sheet in thicknesses
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Mogul (2-6-0) Locomotive for Freight Service. Built for the Lackawanna by the Amencan Locomotlva Company.
Cylinders 201/2in. x 26in. Steam Pressure 200Ibs. Diameter of Drivers, 63in. Tractive Effort, 2,9480Ib.
Heating Surface, Tubes 2,176sq.ft.; Firebox, 161sq.ft., Total, 2,337sq.ft. Grate Area, 53.4sq.ft. Rigid Wheel Base 15ft.
Total Engine Wheel Base, 23ft. 10in. Weight on Drivers, 150,500lb. Total Weight of Engine 171,500Ib. Fuel, Soft Coal.

ranging from 0.01in. to 0.08in. by
0.0lin. increments, It is mainly
available in black or white but other
colours are also available.

My reference books state that
polystyrene has a Young's modulus
of 2.7-4.6Gpa. | have done some
simple cantilever bend tests, which
suggest Plasticard has a value at the
bottom end of this range. | rang up
the suppliers, but I don’t think they
understood my question. Steel has a
value of 207Gpa, and Tufnol is
quoted at 6.5 or 10.4Gpa depending
whether Carp or Whale brand is
used. Binding a piece of Plasticard
to a steel former and then immersing
in boiling water for a few minutes
produced a permanent change of
shape. Plasticard therefore looks
like a viable alternative to Tufnol,
and is much more readily available.
Duncan A. Webster, Cheshire.

Swindon locomotives
SIRS, - When Neville Evans com-
menced his Jones Goods/Loch
series | thought that at long last
Model Engineer had learned that
other towns apart from Doncaster,
Derby, Crewe and Swindon could
design locomotives. However, the
Swindon fan club appears to be very
active and we are now lumbered
with Penrhos Grange which, as the
author states, is nothing more than a
beefed-up Torquay Manor.

Then we have Keith Wilsons,
Great Western Saint Christopher
and I am well aware that he is doing
the Logger/Slogger series.

With its tapered boiler barrel,
Belpaire firebox and inside valve
gear, the Swindon locomotive is a
very expensive locomotive to make
and service. LBSC with dyesha and
Maisie, and Martin Evans with
Caribou and Natal proved that a
straight boiler barrel with a wide or
Wooten firebox would produce all

Views and o pmn

the steam needed with low-grade
coal. In full size the Wooten firebox
allows easy replacement of all boiler
stays without a boiler lift. This may
explain the increasing number of
American 5160 locomotives on
private railways in this country.

I have pleasure in enclosing details
of locomotives that would make
excellent, easy to build models (one
of which is reproduced above — Ed.)

Are readers aware that the SLM
(Swiss Locomotive and Machine
Works) are now producing modern
steam locomotives? So far a rack
locomotive and a mainline locomotive
for hauling the Orient Express have
been produced.

Clive Barton, Leeds.

Colour on drawings

SIRS, - Commenting on the letter
from Harold Hall (M.E. 4175, 9
August 2002) 1 would object to
colours in engineering drawings
only from the point of view that it
would put people who are colour
blind at a disadvantage.

One of my favourite pictures is a
print of the general assembly drawing
for a Johnson 4-4-0 LMR locomotive
(this print may still be available from
the Science Museum at a very modest
cost.) This drawing is coloured and,
just from this, one is able to determine
materials to be used as well as
constructional details.

How does this impinge on model
engineering? | take the view that
the purpose of drawings is to clearly
provide all the information neces-
sary to produce the part or assembly
to which it refers. Colours, with
the caveat above, have no relevance
provided the information is clear
and complete. However, a great deal
of thought has been applied in this
area and has resulted in British
Standards and ISO standards. These
may be too onerous for general use
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in our hobby but could form the
basis of what should accepted.

I notice an example of coloured
drawings in M.E. 4176, produced
by Keith Wilson. If one were very
critical, the drawings for the com-
ponents in this article would just
about scrape in on the clarity front.

Having said that, 1 must also say
that 1 understand Keith’s approach
to transferring drawings to the
printed form. Over the recent years
and months I have noticed that
Keith has been searching for a way
to show outlines in a wider line
thickness. With his CAD program [
would guess that at times he has
used ‘polylines” which have not
been filled when they have finally
reached the print stage and look like
a set of miniature tram lines.

So I suggest to Keith er al that
colours are okay, but that they should
be used to give clarity, employing
colours that have a high contrast with
white — red is much better than yel-
low in this respect —and at least draw
hatching where sections are shown.
David Tompkins, Surrey.

CAD Printout

SIRS, - To keep the workshop shack
at the cutting edge of the white hot
technological revolution I am teaching
myself CAD but seem to have a
little problem.

How can I get my A4 inkjet printer
to produce half imperial drawings
that I can read at a suitable distance
while turning? Perhaps the printer’s
intestines could be liberated and
used to make a flat bed plotter? I
feel that taking floppies to a print
shop would be admitting defeat.

In response to Harold Hall’s letter
concerning coloured drawings,
perhaps we could compromise by
using only one colour and calling
them *Blue Prints’.

Chris Smith, Somerset.

Ordnance Society

SIRS, - I have noticed over the years
in the pages of Model Engineer
a consistent interest in miniature
ordnance, most recently the excellent
series of articles by David Wilcox. It
occurred to me that readers interested
in ordnance might not be aware of the
existence of the Ordnance Society.

The society, of which | am
Chairman, was formed in 1986 to
promote, encourage and co-ordinate
all aspects of the history of ordnance
and artillery. It is today an interna-
tional society with members, including
many experts in the field from several
countries. [ts primary aim is to
provide a means of communication
for individuals and organisations in
any aspect of ordnance and artillery
of all periods. A number of members
are committed modellers.

The society organises a number of
events and produces a number of
publications to further this aim: an
annual Journal of about 90 pages
which is produced to a high standard,
well illustrated and containing author-
itative articles; a quarterly Newsletter
containing news, short articles,
reviews, and occasional features such
as Ammo Box and Modeller s Corner.
Several visits are organised each year
to appropriate places of interest and
we run Members’ Days for sharing
and exchanging information.

If readers would like to find out
more about the Ordnance Society
then they can visit our website at:
http://freespace.virgin.net/
ordnance.society/index.htm  or
write to me c¢/o the Editor.

Robin Armstrong, Kent.

Royal Scot update

SIRS, - Following my recent letter, on
Wednesday 4 September 2002 the
Scot was finally separated into more
manageable pieces. The boiler lift
went well. There were slight problems
with the smokebox, which was stuck
to the saddle. This was resolved by
driving wedges between them with a
14lb sledgehammer while under
tension and a bit of jiggling with the
crane to get the firebox end to come
squarely out from between the
frames. It now sits on a well wagon
awaiting cladding and asbestos
removal. The frames were then lifted
from the wheels and placed on two
ex-London-Underground accommo-
dation bogies. The only problem was
that the engine bogie didn’t want
to drop off until assisted by a large
fork lift truck! 1 believe the lift was
covered live by Anglia TV News.

On the same day the LBSCR
Terrier Martello was also separated
into similar bits so there will be
plenty of things to do over the next
couple of years.

As mentioned before, if any readers
are building models of either of
these locomotives, this is probably
the best chance to measure and
photograph the bits, particularly as
some parts will have to be remade
before re-assembly.

Colin Ager, Norfolk.
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© FIGURE 1 - GENERAL ARRANGEMENT OF SUNDIAL

PORTABLE

UNIVERSAL SUNDIAL

David Wilcox

describes the design and
construction of an armillary sphere
portable sundial which can be used
anywhere in the world and can be
set to show the time to an accuracy
of 2 to 3 minutes.

caders of Model Engineer may recall
Rglat I described the construction of a
ortable Compass Sundial in M.E. 4134,
(1 December 2000) small enough to slip into
one’s pocket. Like common-or-garden sundials,
the hour scale was non-linear and
could indicate time with reasonable
accuracy for latitudes encompassing
the British Isles.

The sundial described in this article
is, on the other hand, Universal, in
the sense that it can be used anywhere
in the world. The hour scale is linear
and the angle of the gnomon can be
set for most latitudes. It takes the
form of an armillary sphere which is,
in effect, a skeletal model of the
celestial sphere. This comprises, as a
minimum, two circular bands plus a
wire or rod through the poles equat-
ing to the Earth’s axis and which acts
as the gnomon. One band represents
the equator and carries the hour scale
and the other (in the vertical plane),
the local meridian of longitude. A
third band at right angles to the other

two merely provides structural rigidity.

To use the sundial, the base must be accurately
levelled, the gnomon set to the local latitude angle
and the whole pointed to true North. Corrections
then have to be applied for Summer Time (if in
force), displacement East or West of the relevant
Time Zone meridian and finally the Equation of
Time. More on all this later in the article.

Skeletal sphere

The construction and the dimensions of this sundial
depend very much on what materials are available,
in particular the fabrication of the three bands or
rings which should ideally be exactly the same
size. For this reason, I have not provided detailed

drawings but instead, diagrams to indicate the
general idea which other model engineers may
wish to adapt to what they have at hand. In my
magpie chest, [ found a cast aluminium alloy fan
housing from an old washing machine motor
which had a useful cross-section just under 6in.
dia., lin. wide and !/din. thick.

With some difficulty, | mounted this on the
faceplate of my Myford ML 10 and managed to
machine from it three identical rings 5.7in. dia.,
l/gin. thick and !/4in. wide. The three bands were
interlocked together using carpenter’s housed
joints precisely 90deg. apart on each ring. The
six joints were drilled through to accept 12BA
bolts to secure the bands rigidly.

The two joints joining the meridian
band to the structural band have to
support the gnomon wire which was
made from a length of 22 gauge
bronze wire cut to the diameter of
the bands. The heads were removed
from two 12BA bolts which were
then drilled through to accept the
wire. These lengths of 12BA screw
were then silver-soldered with a tiny
dab of Easyflo paste to each end of
the wire. Nuts on the outer ends of
the screws tensioned the wire and
nuts on the inner ends locked the
screwed sections in place.

The hour scale is mounted on the
inner surface of the equatorial band
with noon at the centre and in line
with the meridian band. Since this is
an equatorial type of sundial, the
hour/minute scale has equal divisions
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FIGURE 2 - PEDESTAL
AND LATITUDE SCALE CLAMP

©

e o
FIGURE 3
COMPASS BOWL AND NEEDLE

©

and traditionally runs clockwise from 5am to
7pm. The 6am and 6pm marks are exactly 90deg.
from the noon mark and should coincide with the
joints made by the hour band with the third band.
The hour scale was made from springy steel strip,
I/2in. wide as used for baling crates. Good quality
white paper was glued to the inside surface of
the strip. The strip was then sprung into place
for a trial fit and the 6am, noon and 6pm
points marked. After removing and flattening it,
the scale was subdivided using a geometrical
projection and inscribed with hour, half-hour and
5 minute marks. The scale was extended either
side to Sam and 7pm. The scale was then bolted
to the hour band at the 6am, noon and 6pm points
using the 12BA bolts at the three joints. Finally,
the scale was given two coats of transparent lacquer.

Pedestal

The skeletal sphere is attached to a pedestal
which in turn is mounted on the base plate. The
attachment to the pedestal has to allow for
the gnomon to be able to be set to the local angle
of latitude and yet at the same time accurately
maintain the fixed orientation of the meridian
band to the base plate. Doubtless there are a
number of ways of doing this, for example the
sphere could be gimballed about an axis running
through the 6am-6pm hour marks, however, 1
chose a pedestal approach since it was perhaps
simpler and more compact.

The pedestal is made from a length of !/4din.
dia. round Dural bar. It could equally have been
square or rectangular in cross-section. As fig 2
shows, a channel is machined in the top of the
bar, its width providing a close sliding fit to the
meridian band. The idea is to be able to clamp it
rigidly in the channel at the selected latitude
angle. The depth of the channel is such as to
accommodate the thickness of the band plus a
securing wedge made of brass.

The pedestal is surmounted by a matching cap
bolted to it by two 8BA screws. A small knurl-
headed brass screw operates through the centre
of the cap so as to bear down on and clamp the
wedge and meridian band against the lower surface
of the channel in the pedestal. A dimple was
drilled in the top centre of the wedge for the
clamp screw to locate in. By loosening the
knurled screw, the meridian band can slide
through an arc of about 70deg., limited by the
diameter of the pedestal. In fact I chose to cant
the sphere forward by about 20deg. so as to better

centralise the sphere over the triangular base.

This was done by machining the channel at an
angle of 20deg. to the horizontal. As a result, the
gnomon on my sundial can be set for latitudes
between 20deg. and 90 degrees. This is certainly
not to suggest that the sundial cannot be used
between the equator and 20 degrees. For these
latitudes, a 20deg. setting should provide undi-
minished accuracy.

In my design, a paper latitude scale was glued
to the inner surface of the bottom rear quadrant of
the meridian band. The latitude scale is marked
from 0 to 90deg. and is read against the front
edge of the wedge which is flush with the front of
the pedestal. The scale was calibrated using a
protractor to measure the angle between gnomon
and the horizontal base. Once again the paper
scale was given two coats of transparent lacquer.

In retrospect, it might have been simpler not to
cant the meridian band forward in the pedestal
but to clamp it with a wedge so that the centre of
the sphere is vertically above the centre of the
pedestal. But in this case the angle read on the
latitude scale against the front of the wedge
would then need to be compensated for the offset
from the vertical caused by half the diameter of
the pedestal. | leave it to readers to conceive of a
more elegant way of setting and reading latitude.

The bottom of the pedestal was screwed to the
base using a 2BA cap-headed bolt.

Base

This was constructed from 3/16in. thick Dural
plate, cut triangular in shape with corners rounded.
The base plate has to accommodate the pedestal,
magnetic compass, two levelling bubbles at right
angles to each other and three levelling screws.
The pedestal is set back from the centre of the
base so as to allow space for a reasonable size
compass and hence the reason for canting the
sphere forward by 20 degrees.

Compass

For the sundial to be set accurately to true North,
the compass card should be large enough fo be
read to better than 5 degrees. The compass bowl
was turned from brass plate approximately !/4in,
thick with an internal diameter of 11/4 inch. The
essential features, shown in fig 3, include an
external lip for mounting the bowl, a recess for
the transparent plastic cover, and a central pip
drilled to accept the compass needle pivot. The
pivot is the sharp end of a sewing needle about

FIGURE 4
LEVELLING BUBBLE MOUNTS

©

3/16in. long, secured in the hole with Loctite 601.
A 0.5mm dia. drilled hole was found to suit the
needle. Surplus needle length was sawn off using
a mini-drill cutting disc. If possible use hard
clockmakers brass for the compass bowl, you
will be less likely to break a tiny drill!

The compass needle itself was cut from mild
steel shim 2-3 thou. thick, which sits on a cone
shaped brass thimble which in turn balances on the
needle point. Some trial and error is to be expected
to get the compass needle and thimble to balance
perfectly and turn freely on the pivot. I ultimately
achieved success using a diamond sharpener to
grind up a spade drill about !/16in. wide and with
an angle of 60deg. to bore out the thimble.

The compass needle was adequately magnetised
by stroking it across the pole of a strong magnet.
The North end was given a tiny dab of red paint
and the South end, blue. The compass card was
drawn in black ink with a mapping pen on white
card and shows the cardinal points of the compass,
but equally important, it needs to be marked, at
least close to North, with Sdeg. intervals so that
adjustment may be made for magnetic variation.
Finally, the compass bowl was capped with a thin
disc of transparent plastic. The thimble and compass
pivot have to be dimensioned so that the top of the
thimble does not foul the transparent cover but
equally, if the compass is inverted, it still remains
captive on the pivot.

Levelling

To indicate the time accurately, the base must be
absolutely level. The three brass levelling screws
began life as lin. long 2BA screws. The heads of
each were turned off in the lathe leaving just a
small spigot. This was inserted and then silver-
soldered into a matching hole in a knurled brass
disc about 3/4in. dia. and !/8in. thick. 2BA holes
for the levelling screws were drilled and tapped at
cach corner of the base plate !/2in. in from the edge.

The plastic levelling bubbles may be obtained
from Greenweld, Unit 24, Horndon Business
Park, West Horndon, Brentwood CM13 3XD, (5
for £1). They each measure 1 inch long and !/4in.
dia. and they rest in troughs cut in the base plate.
As shown in fig 4, each is secured by a thin plain
bottom plate and a quasi-decorative top plate,
this latter cut from brass sheet about !/16in. thick.
The top plates have cut-outs with the internal
long edges bevelled so as to provide the capsules
with a snug fit. Each pair of plates was fastened
through the base with two 8BA bolts. The bubbles
were arranged on the base cither side of the
pedestal at right to each other.

For alignment purposes, it may be wise to
lightly inscribe the top surface of the base plate
with a centre line running from the front levelling
screw to the bisect of the rear side. The compass
and pedestal were positioned on the centre line
with the compass North/South and the meridian
band aligned along it. So much for the construction
of the sundial.
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FIGURE 5 - EQUATION OF TIME GRAPH

3: Summer Time
When this i1s in force,
one hour must be added.

Use

In order to use the sundial and convert local
apparent (or solar) time to Standard (or mean)
time at the central meridian for a given time
zone, a number of corrections have to be made,
having first levelled the sundial.

1: Magnetic Variation
The sundial has to be set to true North, using
the compass, In the British Isles, Magnetic North
currently lies about Sdeg. West of True North (or
Pole Star), but varies a little across the country. An
accurate figure may be found in the margins of
your local Ordnance Survey 1/50,000 scale map.
Let us say it is 5deg. West, then the sundial
must be turned 5deg. clockwise so that the compass
reads 355 degrees.

2: Longitude

Time zones throughout the world are generally
centred on a local meridian and these are often
multiples of 15deg. since 15deg. of longitude is
equivalent to 1 hour. Each degree is therefore
worth 4 minutes. For the UK, a good map will
show for any place the number of degrees it is
East or West of the Greenwich Meridian. So, if a

4: Equation of Time

Because the Earth is inclined at 23.5deg. to the
ecliptic, and also because the Earth goes round
the sun in an elliptical orbit, during the course of
the year, the length of the solar day can differ
from the 24 hour mean day by up to 16 minutes.
The necessary correction is read from a simple
graph drawn on card pasted to the inside lid of the
sundial case. The precise equation of time may be
found in Whitakers Almanac, available in any
public library, and although it varies slightly due
to the leap year over a 4 year cycle, the year-to-
year variation may be ignored with sundials. An
approximate Equation of Time graph, sufficiently
exact for the purpose, is shown in fig 5.

It may be worth noting that round about mid-day,
the front half of the meridian band obscures the
shadow cast by the gnomon on the hour scale.
Hence with many equatorial type sundials, the
front half of the meridian band is omitted.
Likewise, depending on the time of the year, the
front half of the equatorial band will partially
obscure the hour scale and this is the reason
why the hour scale is made much wider than the
equatorial band. Omitting the front halves of
these bands will of course affect the rigidity of
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Instructions for using the sundial are mounted
conveniently inside the lid of its carry box.

the structure and possibly the accuracy but this
problem could be overcome by beefing up the main
clements. Clearly the general idea lends itself to
any number of mechanical interpretations and 1
leave it to readers to think about this.

Conclusion

If this sundial is well made and the corrections
applied, it should be capable of indicating the
time to within 2 or 3 minutes.

Finally, to round off this project, | would suggest
that a travelling case is made. I made mine from
MDF sheet, pinned and glued at the edges and
then varnished. The inside was lined with self-
adhesive green baize and the Equation of Time
graph and a simple aide-memoire to the use of
the sundial were pasted inside the case door.

May the sun always shine when you
need to tell the time.

Peter Spenlove-Spenlove
comments on some important
design features.
hese notes are prompted by Chris Leggo’s
adjustable faceplate design which was
published in M.E. 4170, 31 May 2002.

First, let me say what a good idea it is — so simple
that one wonders why it hasn’t been done before.
Since the standard cast iron faceplate supplied
with the typical 31/2 - din. centre height lathe is
usually rather small, this new design is ideal. The
use of Belleville spring washers makes adjustment
of the heaviest work easy too — an excellent idea.

ADJUSTABLE
FACEPLATES

Back plate

I have a few comments for those readers who are
new to engineering. This should help to avoid tool
chatter when turning a large flywheel or traction
engine road wheels on this adjustable plate. Mr.
Leggo used stout proportions for the parts but
mild steel, if struck, can ‘ring’ whereas cast iron
does not. Cast iron tends to be dead and absorbs
vibration — thats one of the reasons it’s used for the
structure of machine tools. If the back plate is small
and the steel plate too thin then tool chatter may
occur due to vibrations in the plate. Incidentally, the
existence of the four dogs on the back will help to
lessen the ringing effect and hence chatter.

My advice would be to buy the biggest back
plate you can find. Several advertisers offer back
plate blanks threaded to suit several popular lathes.
The unmachined face and outside diameter is left as
cast or rough machined so that it can be machined

to suit your chuck which might be 3in., 4in., or even
6in. dia. for a 31/2in. (7in. dia. swing) lathe. To do
s0, simply make sure the thread is clean and fit it to
your lathe. Skim the face of the back plate without
taking too much off and clean up the rim.

The steel disc could be bought as a sawn billet,
or piece which has been flame cut from plate.
Steel is springy, so try to avoid material less than
1/2in. thick unless the faceplate is intended only
for very light work such as clock faces, wooden
bowls and the like.

If you have a flame cut disc, it will almost
certainly be from an off-cut left over from another
job. It is as well to check that it is flat by testing
it with a rule before you take it away. A slight
bend may not be visible but will be tedious to
machine out from both sides. Your 1/2in. plate
could easily end up only 3/8in. thick, or even less.
If in doubt, aim for thicker material, but not to
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Belleville springs (washers)

the extent that it uses up valuable bed gap space.

It may not be possible to obtain a mild steel
disc, so give consideration to making a wooden
pattern and asking a foundry to make a casting.
Several advertisers in these pages supply iron
castings and may be able to help. Make the pattern
about */8in. thick to allow for machining. If this
isn’t possible give some thought to casting a disc
yourself in aluminium alloy. Simply make a circular
shape in a level bed of clean, dry sand. Line the
rim with a ring of cardboard or tinplate to stop the
edge of the sand from falling in. Make the depres-
sion a bit deeper than the finished disc thickness.

Melt some clean, dry, oil free, surplus castings
in an old cast iron saucepan and pour it into your
mould. Face and body protection must obviously
be worn, and a barrier placed between your legs
and feet and the mould in case of spillages and
splutters. If the exposed top surface is uneven,
play the blowtorch over it to re-melt it so that it
can flow out evenly. A finished, aluminium alloy
disc of 10in. dia. and 5/8in. thick should be satis-
factory for lathes like a Myford or Southbend
and will put less weight on the headstock bearings
than an iron or steel disc.

Tapping the holes

Once the disc has been machined, you’ll need
to consider how you will tap the 100 or so holes
so that each one is square to the surface of the
faceplate. To do this relatively quickly, first drill all
the tapping holes and lightly countersink each side.
Put the plate on the drilling machine table and grip
the tapered tap from a standard set of three in the
chuck. Make sure that the hole, or a T-bolt slot
in the table is under the tap. Anoint the holes with
tapping lubricant. If your drilling machine has a
reversing switch and you have a helpful friend, you
may wish to use the following technique:

1: Line up the first hole using the tap. The
spindle should be stationary.

2: Your helpful friend now switches the spindle
on and off again as you lower the tap into
the hole to start the thread.

3: When spindle has stopped, your assistant
selects reverse and switches on and off again.

4: The tap withdraws while you support the
feed lever against its spring.

After all the holes have been dealt with, fit the
tap into a tap wrench and ‘feel” the tap into each of
the holes to complete the tapping. It should pick up
the already started thread in each hole and provided

FIGURE 2 - BELLEVILLE SPRINGS (Washers)
Upper and lower presure faces should be hardened.
Interpose hardened steel washer(s) for maximum life.

Centralise on a free fitting hardened pin or leg.

.
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Use these as short stroke springs where space is limited, ie press tools,
shock absorbing buffers, adding stiffness to lever pivots, etc. One or two
may be added to firm up tin snips/garden shear joints, etc. Dealers may
supply experimenters’ packs containing an assortment of diameters
and thicknesses to facilitate selection for a particular job.

you are careful not to
exert any side pressure
on the tap, the finished
threads will be perfectly
square to the surface of
the plate. If the taper tap
it taken right through
before following up with the second tap you
shouldn’t need the plug tap.

Some single-phase motors will get hot if repeat-
edly stopped and started as described. If this
happens to you, stop every so often to allow things
to cool down. Note also that single-phase motors
must come to a complete stop before switching
to reverse. If your machine has no reverse, once
the chuck has stopped, get your friend to grab it
and wind the tap out while you hold the plate and
lever. If all your friends desert you in your hour of
need then you will have to clamp the plate down
for each hole and work the lever and reversing
switch yourself. A large plate is not easy to clamp
down as it probably covers most of the surface of
the drilling machine table leaving little space to fit
clamps properly so please be sure to take care.

It is possible to tap the hole right through in a
single pass on the drilling machine, but first drill
a slightly larger tapping size hole to give 85 to
90% thread. Buy a spiral flute machine tap whose
spiral runs in the opposite direction to the flutes
on a twist drill. Use a paste type tapping compound
in each hole and set the drilling machine to its
lowest speed. Clamp the work for each hole.
Switch off just as the tap breaks through. If you
delay, the momentum in the machine may cause
the shank of the tap to spoil the first few entry

FIGURE 1 - MACHINE TAPS FOR THROUGH HOLES

Three spiral point taps
Spiral point taps may have straight flutes; note
similarity of the cutting end with that of the
spiral fluted tap. Machine taps are power driven
through the hole in a single pass, swarf being
pushed forward. Reversing partway through
the hole is not recommended. The hole to be

tapped is often drilled slightly oversize to reduce
the power requirement and breakage.
A tap wrench and three taps (taper, second
and plug or bottoming) used in sequence is
required when tapping by hand.

threads. These spiral fluted taps are designed to
push the swarf forward and out of the bottom of
the hole, so make sure its exit from the hole is not
obstructed. Make sure the tap is for through holes
and not for blind holes. Figure 1 shows some
machine taps. All four are designed to cut right
hand threads in a single pass without stopping.

Disc springs

A word now about Belleville washers or, more
correctly, disc springs (photo 1). It must be about
40 years ago that they were introduced to press
toolmakers. Certain parts of press tools need
strong, reliable springs with a short stroke. There
is usually no room for normal coil springs or rubber
springs and the Belleville disc springs came to
the rescue.

Manufacturers usually supply data sheets
which give spring rates for a large range of sizes,
together with methods of installation and use.
Each diameter is available in a variety of thick-
nesses and hence spring rates. They are made by
blanking and piercing annealed spring steel
sheet. After pressing to a slight cone shape they
are heat treated to give them the required design
parameters (springiness, etc). To increase the
force two or more spring washers can be combined,
each the same way round. To increase the deflection
two or more spring washers can be combined,
cach in alternately directions. By combining the
two layouts, both force and deflection can be
increased (fig 2). Properly installed, Belleville
washers are very useful indeed.

Later, fitters acquired Belleville washers and
used them as washers to place under nuts, usually
self-locking nuts of the Nyloc or similar variety.
In this way a pivot can be made rattle free but not
so tight that it is stiff. It is this effect that Chris
Leggo has used to such good effect to centre his
faceplate before locking it up tight.

Studding

Newcomers to the hobby may not have a collection
of clamping bolts so should consider buying a
couple of lengths of studding. This is mild steel
rod with a thread rolled along its entire length of,
typically, 300mm or 1 metre. It can be bought at
engineer’s merchants and is available in a range
of diameters and threads. While you are there,
buy a handful of stout washers and nuts to suit
the studding.

When setting up a job a length of studding can
be cut off to suit. Be sure to round off the cut ends
to remove all traces of burrs so that you do not cut
your hands. When setting up the job screw the
studding info an appropriate hole and lock it lightly
with a nut. It will then behave itself while you sort

out finger clamps, packing, washers and
nuts to clamp the work fo the faceplate. ﬁ
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Milling the ports in the port flange using
the rotary table with the part secured in
a 3-jaw chuck.

The 8BA tap is supported in the drill chuck to
ensure it is held perpendicular to the work when
tapping for the port flange retaining screws.

With the port flange fitted to provide positive
location, the holes are then spotted through,
drilled and tapped 6BA for the steam chest.

BUILDING THE
CYGNET ROYAL

S. J. Curtis

describes a 3-cylinder radial
steam engine designed by

E. T. Westbury.

@Fart I continued from page 376
(M.E, 4180, 18 October 2002)

he crankcase breather is a straightforward
turning operation and its simplicity could

be regarded as a welcome respite!

Steam chest

I turned mine from aluminium alloy bar. Drill the
6BA clearance holes on the rotary table. Drill and
tap the '/4in. x 32TPI steam inlet.

Steam chest cover

Again [ used aluminium alloy bar. Turn to 11/2in,
dia. for approximately !/2in. length. Turn the lin.
dia. x !/16in. spigot. Drill and tap '/4in. x 32TPI
for the exhaust and part off. Drill the 6BA clearance
holes on the rotary table.

Port flange

Turn a piece of phosphor bronze bar to lin. diameter.
Turn the spigot to 3/8in. dia. and drill and ream 9/32
inch. Part off to leave the flange a little over '/16in.
thick. Measure the flange thickness, protect the
spigot with an aluminium alloy bush, chuck and
face off to the required !/16in. thickness.

Using your milling machine and rotary table,
mill out the ports (photo 12). At 1/32in. radius,
a J/64in. slot drill requires 28 deg. rotary table
movement. Drill clearance holes and countersink

EBA
clear

6BA clear

tap
5’4!32\‘.p|

© STEAM CHEST COVER:

| off

}ﬂ‘
tap 4 x 32 tp)
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aR. g re
32 57
PORT FLANGE . | off bronze
tap 6BA
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tap B BA
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A
ports 4;? wide x
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The bearing housing is bored 3/in. dia. and the
rear bearing seat machined before the external
profile of the front section is turned.

for the 8BA screws. Fit the port flange to the
crankcase, spot through, drill and tap the three
8BA holes (photo 13).

Insert the screws and tighten the flange to the
crankcase. Using the port flange to locate the
steam chest, spot through, drill and tap the six
6BA holes in the crankcase (photo 14).

Crankshaft bearing housing

Face and turn a piece of aluminium alloy bar to
13/4in. dia. for approximately 1!/2in. length. Drill
and bore ¥4in. dia. x 1'/2in. depth. Turn the
1!/4in. x 3/32in. spigot using the crankcase register
as a gauge. Bore out the rear bearing seating
to 0.874in. dia.; a plug gauge is useful for this
operation. Rough turn what will be the front
section of the housing before parting off to length
plus a “cleaning up allowance’ (photo 15).

Now take the stepped mandrel prepared earlier
(see fig 1, M.E. 4180, 18 October 2002). The
3/4in. dia. section must be a push fit in the bearing
housing — use it as a gauge. Do not remove it
from the chuck. Smear a thin film of Loctite 243
Nutlock onto the mandrel and inside the housing
and slide it on. Leave to cure for about an hour.
Face to length and finish turn to 1.160in. dia. x
15/16in. long (photo 16).

The front bearing seat is bored and the outer
diameter finished with the bearing housing
secured onto a mandrel using Loctite 243.

I ignored the taper to facilitate chucking when
drilling the fixing holes. Bore the bearing seating
as before, using the 0.874in. plug gauge for final
sizing. Holding the mandrel, dip the housing in
boiling water for about a minute, it will then slide
off easily. Don’t forget to wear kitchen gloves for
protection! Re-chuck on the rotary table and drill
the six 6BA clearance holes (photo 17). Finally,
drill and tap the 3/16in. x 40TPI oil inlet.

Orbital valve
Turn a piece of cast iron bar to 13/16in. dia.; drill
and ream the !/8in. central hole. Using a small
boring tool, just touch the periphery of the bar
on the far side. Zero the dial and wind out the
cross-slide to give the required recess diameter of
9/16 inch. This dimension is obviously critical for
correct timing. Zero the dial to provide an easily
recognised limit. Start from the centre and, as if
using a facing tool, produce a recess !/32in. deep.
Take out a further 1/32in. depth to leave a 1/4in.
dia. boss as shown on the drawing. This should
present no problem, provided that the boring tool
is no wider than a parting tool, say 2mm.

Part off to length plus a few thou. for lapping.
Carefully re-chuck, check with a DTI to ensure
there is no ‘wobble’ and face to !/4in. thick.

The bearing housing is taken to the milling
machine and rotary table for drilling the 6BA
clearance holes in the bearing housing flange.

Repeat operations as for the first side. Drill the
six !/sin. dia. exhaust holes on a rotary table.
The drawing shows this valve as being !/4in.
thick, but any dimensional inaccuracies in the
port flange, steam chest and steam chest cover
must be taken into account before facing it off to
thickness. So, check your individual components:
Valve thickness = Steamchest thickness

- (port flange thickness + cover spigot length)

Spacer

Turn a piece of aluminium alloy bar to 9/16in. dia.
Drill and ream ¥/8in. diameter. Only one oil hole
is shown on the drawing. In the interests of
improved lubrication, I put in six. Undercut the
internal groove making certain that the holes and
the groove are positioned to coincide with the oil
hole in the crankshaft journal when the components
are assembled.

Part off to length, no less than the actual measured
distance between the bearing seats, or an end load
will be applied when the flywheel is fitted.

The bearings and spacer may now be fitted
into the bearing housing. Use a short piece of
3/gin. dia. bar to locate the spacer when pressing
in the bearings.

@70 be continued.
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Stan Bray

sets about machining the cylinder
and describes how he gets holes in
separate components to line up.
@PFart IV continued from page 381
(M.E. 4180, 18 October 2002)

to the top of the crankcase and forms part of

the water jacket will eventually be fitted
with a steel liner. A lip cast on the small end has no
apparent function; maybe it was once intended as
a chucking piece, or perhaps the crankcase was
counterbored to accept it (photos 21 and 22).

After due consideration, the casting was
gripped in the 4-jaw chuck by the larger end and
set to run as true as possible, using a surface
gauge for reference (photo 23). Aluminium alloy
shims were used to protect the casting from
damage by the chuck jaws and a facing cut taken
which removed the redundant lip. The bore to
accept the cylinder liner was machined at the
same setting (photo 24).

These preliminaries provided a datum and a nice
flat surface from which to work and to facilitate
subsequent operations. The casting was reversed
(photo 25), checked with a square (photo 26), and
the surface gauge again used to set the bore to run
true as accurately as possible. The top was faced
and the hole for the liner counterbored.

Several sets of matching holes are required in
various components and while in some cases it is
possible to use as a jig a part that has been already
drilled (the crankcase covers, for example), this is
not possible when it comes to fitting the cylinder to
the crankcase and the cylinder head to the cylinder.

There are ways to deal with this, but by far the
best solution is to drill all the holes in the correct
position in the first place. This is best done with
reference to the graduated slideway index dials of
a mill/drill or milling machine.

Thc aluminium alloy cylinder which is bolted

Co-ordinate drilling
Starting with the four clearance holes for studs to
hold the cylinder in position which match those
on the top of the crankcase, these are shown on
the drawing as being on a 1%16in. pitch circle
diameter. Begin by locating the exact centre of
the hole in the top of the casting which is
clamped to the table, and then with a small centre
drill in the chuck or collet, move the casting
through half of 19/16in. (= 0.78125in.) rounding
this off to 0.781in. for obvious practial reasons.
This job is made easier with the use of a digital
readout (DRO). These are now available at very
reasonable prices but could be home-made by
clamping a cheap digital caliper to the machine
by means of a couple of brackets. Secure the
fixed jaw to the main machine casting and the
moving jaw to the table, and there’s your digital
read out. A DRO is much easier to use than hand-
wheel graduations and the effects of backlash are
climinated. As described here it will only read
the movement along one axis, but a little thought

THE JU

R STATIONARY
INTERNAL COMBUSTION ENGINE

Inverted cylinder casting showing the redundant
ring or boss mentioned in the text.

caliper from one axis to another.

Having moved the casting by the prescribed
distance, the centre drill will be exactly on the
correct pitch circle diameter. To drill the four
holes, all we now need to know is the ‘chord of
four” for that diameter. A chord is a straight line
across two points on the circumference of a circle,
in our case the straight line distance between
each pair of holes. The chord of four is a fixed
number which can be found in reference tables.
Others, e.g. the chord of six, etc., can also be
found. To use this information, simply multiply
the number given by the pitch circle diameter.

In our case, tables tell us that the chord of four
is 0.7071. Since our circle is 19/16in. (1.5625in.)

Setting the cylinder casting to run true. Note the
protective shims under the chuck jaws..

Top view of the cylinder casting showing how the
water passages are cast in.

dia., our chord of four is calculated from:

0.7071 x 1.5625 = 1.1048543in.
which we need to round off to 1.105 inch.

We left the centre drill in line with the end of
the casting, which isn’t where we want it. We shall
have to shift it sideways through half our 1.105
(= 0.553in.) which is half the chord amount and is
the position of the first hole. The full chord of four
amount (1.104in.) can now be used to move things
around in a square to locate the holes exactly. All
of this has taken much longer to explain than to do
and if the process is repeated on the cylinder casting,
all eight holes will match closely. Any small
discrepancy can be accounted for by a slight
increase in the size of the clearance holes.

Boring the cylinder for its steel liner having
removed the redundant boss.

f &

The casting is set true using a square, as here,
and a surface gauge as in photo 23 above.

given to the fixings could mean that it is a matter
of only a few moments’ work to move the digital

The casting is reversed in the chuck and the
newly machined surface protected with shims.
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Alternatively ...

Readers who are unable or perhaps
reluctant to use the co-ordinate
drilling method, can ‘match the
holes’. Since it isn't possible to
simply pass a drill through the
crankcase holes into the cylinder
we must use a bit of cunning. Make
up four short pieces of silver-steel
with a 45deg. point on one end and
a 5BA thread on the other (photo
27). These will be our centre
punches and should be hardened
and tempered to a medium blue.
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Serew them into the tapped —
holes in the crankcase (photo 28)

so that they all protrude to the %

6

same height. Check this using a !
depth gauge (photo 29). Fit a &

length of lin. dia. material in the "

crankcase hole and pass it through sk
the cylinder. Almost anything
with a true lin. dia. will do for i

this; I used a piece of steel, but ©
brass or even wood or plastic
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would suit the purpose — just use
what you happen to have to hand. At this stage do
not put any pressure on the cylinder.

Specially prepared punches are used to transfer
hole positions as described in the text.

N

The four hardened silver-steel punches are
screwed into the crankcase.

Aligning the cylinder with the crankcase using
a length of 1in. dia. steel bar.

You now need a piece of tube with a lin.
minimum bore to fit over the piece of lin. dia.
bar protruding above the cylinder. I used a piece
of lead piping but anything which fits will serve
the purpose. However, if it is harder than the
casting, something soft will have to be interposed
between it and the casting. Wood, plastic, or even
cardboard can be used, but it is essential to stop
the cylinder suffering damage.

If you haven’t a piece of tube for this job, use
a piece of wood with a suitable hole. Align the
cylinder carefully to the crankcase, put the tube

The four punches are all set to the same height
and checked with a simple depth gauge.
o e et o

e

After a sharp rap with a hammer, the locations
of the holes are transferred to the cylinder.

over the lining-up piece and give a single sharp
tap to the tube. It is essential that this blow is
central to the tube, so a block of wood should be
put on top prior to striking. After all this, which
has again taken much longer to describe than to
do, you should have four nice centre punch marks
that will allow the cylinder to be accurately
drilled (photo 31).

Valve guide holes

Two 3/16in. dia. holes are required for the valve
guides and here too, the builder can adopt either
method just described. In this case a single punch
only is required (photo 27) and it can be made
from a piece of 3/16in. dia. silver-steel hardened
and tempered as before,

Bolt the cylinder to the crankease and push the
punch into one of the holes from inside the timing
mechanism recess. It can be struck to mark the
cylinder and the action repeated for the second
hole. Interpose a short piece of wood between the
punch and hammer to avoid damaging the cylinder,
very little force is needed to make the mark so
the fact that the wood will absorb some of the
shock is of no consequence.

Finishing the cylinder

Three more holes remain to be drilled and
counterbored in the cylinder from underneath:
these can easily be marked out on the top face
and the initial drilling done there.

Four holes on a 17/16in. pitch circle diameter
are also required; these are used to bolt the cylinder
head to the cylinder. They can be marked out and
drilled, but may be left to a later stage when the
cylinder head can be used as a drilling jig.

Two ports will be drilled across the casting to
break into the holes used for the valve guides.
These too are best left until later and matched to
the job. Finally, two 7BA tapped holes are specified
on the side of the casting, these will be used
to secure the carburettor to the cylinder. Yet again
it will be far better to spot through from the
carburettor than to attempt to match the holes.

@10 be continued
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The finished ball lift mechanism showing the
lifting tube, cover and enfrance bracket.

The non-return catch, to be described in a
future article in this series, is also shown.

Richard Stephen

discusses the evolution of the ball
lift mechanism and begins work
on its construction.

@Part IX continued from page 364
(M.E. 4180, 18 October 2002)

he next phase of the project, the ball lift,

was by far and away the most difficult to

design and construct. There even were
times [ thought it would never work!

I had initially wanted the clock to be entirely
mechanical, with the ball re-cycling mechanism
powered by a spring. To run the clock for a period
of seven days, with one ball dropping off the
Ferris wheel every 15 minutes, 672 balls were
required to be lifted. I planned to use an
Archimedes screw to lift the balls. With a screw
having a pitch equal to the diameter of a ball this
meant that the screw had to rotate 672 times each
week. A typical clock spring requires about 10 turns
to fully wind it. To obtain 672 ball movements
then required the spring to be geared up by a
factor of 67.2 with a consequent reduction in the
torque of precisely the same factor if friction in
the gear train was ignored.

A further negative factor was the fact that
the torque of a spring increases almost linearly
from zero when the spring is fully unwound to its
maximum value when fully wound. This meant
that the gearing factor would have to be signifi-
cantly larger than 67.2. The more I thought about
a spring the more impractical it became. To fit a
really large spring storing sufficient energy to lift
all the balls was really not an option. If any part
of the drive mechanism failed at some time in the
future with all the stored energy in a large spring
being suddenly released I could see bits of clock
being scattered over a large area!

The alternative was to use an electric motor
powered by batteries to drive the Archimedes
screw. The advantage of electric motors is that
they run at high speed and to obtain a rotational
speed of about 0.5 rev. per second, the motor has
to be geared down. Most suitable battery powered
small motors run at several thousand revs per

A FERRIS WHEEL
CLOCK
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minute. Geared down by a factor of several thou-
sand also results in an increase in the torque by
the same factor. This means that even a very
modest motor geared down to the required speed
would have adequate torque for the job in hand.
The next question was how long would a set of
batteries last? I calculated from the characteristics
of the recommended motor that four alkaline D
cells giving a total of 6 volts, should last about
two months. The clock has now run for over four
months on one set of batteries. |
did toy with the idea of using
solar recharging. With over four
months on a set of alkaline cells
the complexity of fitting solar
panels, which do not deliver
much power at the light levels
found in most front rooms,
became a definite non-starter.
The principal aim in the
design of the ball lift was to use
the minimum number of parts
and to keep everything as simple
as possible. As the Ferris wheel
rotates, the wheel reaches a point
when a ball rolls out of the
recess. The ball drops between a
pair of contacts, closing a circuit

and generating a voltage pulse, which turns on
the motor and drives the Archimedes screw. A
detent attached to the shafi of the screw operates
a micro switch, which cuts off the power to the
motor after a single revolution.

Archimedes screw

The components of the Archimedes screw and
housing are illustrated in the accompanying
photograph. The dimensions and details of the

Archimedes’ screw and spare helix.

MODEL ENGINEER 15 NOVEMBER 2002



Figure . o ~
/02 Holo tor Lifting Hinge ‘ E, ‘ i
1 | { 1]
; 5 - Ak i 5
‘ l 1 : ' :/’</ E )
E 9 A7, s/’% ; E [
Mo I g e
< N | J » !
: . N
et . ! '
N dhe .. Front

i
Lifting Tube

Lifting tube cover
The cover of the lifting tube is a rather
complicated shape and needs to be made
carefully if the screw is to work and lift the
balls reliably. The cover is made from a 35 x
45mm piece of engraving brass 9,.5mm (*/8in.)
thick. If you cannot find a piece of engraving
brass a piece of plate will do. If you use a
piece of brass plate it would be as well to
check that it machines easily before you start.
Begin by facing both sides of the plate and
reducing the thickness to 8mm. This is most
casily done in the lathe with the plate held in
a 4-jaw chuck. Smooth both sides by rubbing
on 500 grit, wet and dry abrasive paper placed
on a true flat surface. Mark the positions of
the two holes A and B, 13.5mm apart as
shown in fig 37. Using a pair of dividers,
scribe the following circles:
centre A of radius 14 and 16mm, and
centre B radius of 11.5mm.
Drill and ream two 3mm holes through the plate
at the positions A and B. The positions of these
holes must be drilled as accurately as possible.
The cover can really only be machined
using a rotary table and a 3-jaw chuck on the
milling machine. Before starting work on the

various components are illustrated in fig 35. The
simplest way to make the screw is to fabricate the
thread. As the screw is used to raise the balls it is
not necessary for it to be “engineering perfect’; it
is only necessary for the pitch to be 15mm to
match the diameter of the balls. It will not matter
if the pitch is slightly greater than 15mm but it
must not be less.

Begin by cutting about three brass discs, 30mm
dia., out of 0.80mm thick brass sheet. You only
need one dise, however it is always useful to have
spares. Drill a 12mm dia. hole in each of the
discs. Cut along a radius as shown in fig 35.
Using your fingers, and where necessary a pair of
smooth jawed pliers, pull the two cut edges apart
to form the single turn thread as illustrated in the
photograph. The effect of pulling the two edges
apart will distort the central hole and reduce its
diameter. When I made my screw the diameter
reduced to just under 11.5mm. Using a fine round
file enlarge the hole to fit onto a shaft with a
diameter of 12.0mm. Slide the thread onto the
12.0mm shaft, which at this stage should be at
least 20mm longer than the finished length shown
in fig 35. The sides of the thread should be at
right angles to the central shaft and the pitch
equal to 15mm. The thread is now silver-soldered
to the shaft using as little silver-solder as possible.

Grip the shaft in a collet or true 3-jaw chuck
and taking only the very lightest of cuts, true up
the thread and reduce its diameter to 28mm. The
depth of the thread at this diameter is 0.50mm
greater than the radius of the balls. At this thread
depth all the force exerted on the balls will be
directed vertically. If the thread depth is made
less than the ball radius a component of force
will be developed which will tend to push the
balls out of the entrance to the lifting tube.
Finally drill and ream a 4mm dia. hole through
the centre of the shaft.

No further work can be done on the screw until
the lifting tube is constructed.

The lifting tube is machined from solid brass,
including the hinge lugs, evident in this view.

Lifting tube

The dimensions and details of the lifting tube are
given in fig 36. The body of the tube is best made
from a length of 50mm dia. solid brass bar. The
hinge for the non-return ball catch is best made
as an integral part of the tube and not silver-
soldered to the side of the tube. To make it you
will need to have a rotary table on which a 3-jaw
chuck can be centrally mounted.

Begin by facing both ends and reducing the
length to 40mm and the diameter to 42mm. Now
turn the rod down to a diameter of 32mm over the
section A-B shown in fig 36. Grip the lower end
of the tube in the 3-jaw chuck on the rotary table
mounted on the milling machine. Using a 3mm
dia. slot drill, and only taking very light cuts,
remove the excess material. This will leave a
radius of 1.5mm in the corners where the hinge
joins the tube. The slot for the non-return catch
can now be milled out using a 2mm dia. slot drill.

Hold the tube in a vice taking care that the axis
of the slot is precisely radial. Again taking only
very light cuts, mill out the slot to depth of 5Smm
i.c. down to the outside of the tube. The 1.5mm
radius corners can now be milled away.

The tube can now be bored out. Grip the tube
in a 3-jaw chuck and check that it runs true. Start
by boring a 24mm dia. hole right through the
tube. Now expand the hole to a diameter of
28mm down to a depth of 25mm. The tube can be
set aside for the present until the top and the
entrance bracket are made.

cover, you will need to make a brass holder to

secure it during machining. The holder is
made from a 25mm length of 25mm dia. brass
bar. Reduce the end to 3mm dia. for a length of
6mm. The cover is aftached to the holder with
soft solder, which is easily removed after
machining is completed. Solder the plate to the
holder with the 3mm peg inserted into hole A.

Use a 3mm slot drill and taking light cuts
machine the recess (diameter 28mm) which
inserts into the lifting tube to a depth of 4mm.
Use the scribed circles as a guide for the limits of
the machining. The rim of the top can then be
machined. Unsolder the top from the holder and
re-solder the cover to the holder with the 3mm
peg inserted into hole B. Now mill the outside
of the delivery tube and the 15mm dia. hole for
the balls to pass through. The three 2mm dia.
countersunk screw holes and the two lmm dia.
register pin holes should be drilled now. The
centres of the screw holes must be positioned
exactly 1.75mm from the edge of the 15mm hole.
The edges of the vertical 3.5mm (%64in.) guide
rods will then be flush with the edge of the hole
through which the balls lift.

Unsolder the top from the holder. Reduce the
holder to 15mm diameter for about 4mm. Insert
the holder into the 15mm hole and solder in
place. The top of the cover can now be finished
in the lathe. Unsolder the cover and clean off all
traces of solder.

The 2mm dia. holes for the screws that secure
the track rods should be enlarged to 2.5mm dia.
to a depth of 2mm for the ends of the track rods.

Fitting the cover in place

The cover can now be fitted into the lifting tube.
Referring to the previous drawings you will see
that the centre of the slot for the non-return catch,
the centre of the lifting tube and the centre of the
hole through which the balls lift are all aligned.
Position the cover on the lifting tube and mark
the position of the recess that needs to be cut in
the side of the tube.
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for the ends of the 3.5mm track
rods. Take care to position these
holes so that the edges of the track
rods are flush with the sides of the
opening in the bracket. Drill the
hole for the 2mm dia. screw that
secures the bracket to the side of
the lifting tube.

Turn the bracket over and drill
the countersunk holes to a depth of
Smm for the heads of the 2mm dia.
screws. The circular back of the
bracket now needs to be machined
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lifting tube. The easiest way to
machine the back of the bracket is
to use a boring head if you have
one. Set the radius of the cutter in
the boring head to l16mm, the
radius of the outside of the lifting
tube. Clamp the bracket vertically
in the milling machine vice. Take
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Entrance Track Bracket

light cuts and machine the back of
the bracket to its final shape.

Before taking the final cuts check
that the bracket will fit flush with
the side of the lifting tube.

If you do not have a boring head
the circular back can be machined
in the lathe. The bracket will have
to be soft-soldered to a suitable
piece of brass so that it can be held
in a 4-jaw chuck. The chuck will
allow you to position the bracket
so that its circular back can be
turned out with a boring bar.

Fitting the entrance

track bracket
The entrance track bracket can

Using a slot drill mill out the recess down to
4mm. Leave the width of the recess slightly
undersize. The cover is best finally fitted with
the aid of a file. Drill and tap the two holes for
securing the cover to the lifting tube. With the
cover fitted in place, the ball entrance in the lifting
tube can now be cut out.

Fit the cover in place and use the sides of the
15mm hole to position the sides of the entrance
hole for the balls. Using a slot drill, mill out the
entrance to a depth of 12.5mm leaving the width
slightly undersize. The circular bottom of the
entrance will be cut out once the bracket for the
entrance track is made and fitted in place.

Track bracket entrance

The dimensions of the entrance track bracket are
shown in fig 38. The bracket is made froma 25
x 25 x11mm piece of free machining brass plate.
Clamp the piece of brass in the vice on the
milling machine and square off the sides.

Begin by drilling and reaming a 15mm hole on
the centre line 8.5mm from one edge. If you do
not have a reamer and cannot borrow one but
have a boring head, use this to cut a good clean
hole. The sides of the entrance can now be
machined using a slot drill. Drill the holes for the
two 2mm dia. screws for attaching the track rods
right through as shown in fig 38. These holes are
then enlarged to 2.5mm dia. to a depth of 2Zmm

now be fixed in position. Fix
the top cover in place and secure with the
two l.6mm dia. screws. Now position
the bracket against the side of the lifting
tube and press firmly against the under-
side of the cover. The sides of the entrance

©
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Ball Platiorm!:

must be flush with the hole in the cover.
You may find that the bracket is just a
‘smidgeon’ wider than hole. If so, set the bracket
symmetrically relative to the hole. Clamp the
bracket firmly in place. Using the register pin
holes in the cover as a guide, drill the holes in the
bracket for the register pins. Release the clamp
and fit the register pins into the holes drilled in
the bracket.

Re-position the bracket using the register pins
and check that the bracket still fits snugly in the
correct position. Using a sharp scriber mark the
outline of the inside of the bracket on the lifting
tube. Remove all the excess metal. The inside
edges of the bracket and the lifting tube must be
flush and smooth. Remove the bracket and the
cover from the lifting tube. The platform, on
which the balls rest before being lifted, will be
the next thing to be made.

Ball platform
The dimensions of the ball platform are given in
fig 39. The platform is machined from a length
of 30mm dia. brass bar.

Turn the platform to size but leave the 28mm

diameter section slightly overlength. The top of
the platform has to be flush with the bottom of
the entrance track bracket. Slide the platform into
the lifting tube and press it firmly down against
the shoulder in the tube. Mark with a scriber the
bottom of the ball entrance. Remove the platform
and face to its final length.

Drill and ream an 8mm dia. hole in the platform
for the Smm I/D ball race. The ball race should
be an easy sliding fit. To prevent the race from
dropping out of the bottom of the platform, a
collar (see fig 39) is fitted into the bottom and
secured in place with Loctite high strength
retainer. Fit the platform into the lifting tube,
screw the cover in place and fit the bracket in
position using the register pins.

Clamp the bracket firmly in place and, pressing
the platform down, drill a tapping hole for the
2mm dia. screw through the side of the tube
and into the platform for a depth of about 6mm.
Dis-assemble and tap the hole in the platform for
the 2mm dia. screw. Open up the hole in the side
of the tube to 2mm diameter.

@70 be continued.
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Left hand side view of H.R. No. 103 at Glasgow

Museum of Transport. Note the front splasher
cutaway to accommodate the boiler cladding.

Neville Evans

describes the platework

@®Part XX continued from page 284
(M.E. 4178, 20 September 2002)

he next item on the agenda is the platework:
I running boards (platforms?), splashers,
cab and the like. The tender tank is,
however, a different kettle of fish and [ think is
best made of brass plate. I find that these parts
take more time than the rest of the loco put
together, and of course represent the ‘value
added” bit that everyone notices first.

Materials

The platework on the full-sized Jones locos is
fairly substantial in that it is made from 7/16in.
steel plate. The valancing is !'/2in. thick, and
10mm angle, which is about 0.390in. deep, is
almost spot on for our purposes, another example
of forward thinking on the part of David Jones,

Right hand side of H.R. No. 103. Note the rod for the sanding gear.

THE HIGHLAND RAILWAY

JONES ‘BIC GOODS’
& LOCH 4-4-0

LOCOMOTIVES IN 5in. GAUGE

who obviously had 5in. gauge loco modellers in
mind when he specified the valance depth. Or
perhaps not. What is true, however, is that 7/16in.
in our scale thickness works out at just about
Imm, which is jolly handy, because you can buy
or otherwise obtain Imm sheet steel anywhere.

I believe that the plate work on the Jones
engines as built was bolted together, which made
for accessibility and ease of maintenance. In fact,
the cab is made in two pieces with the obvious
advantage that the backhead can be assembled
with comparative ease. The assembly with 18 or
so 10BA round headed bolts is a bit of a fiddle,
but I'm sure that for the sake of originality it is
well worth doing. Due to the complexity of both
platforms and cab, we shall have to leave them
(the cabs that is) for the near future.

Note that I specify steel. This is because Imm
steel is much stronger that the !/16in. brass that
we commonly use for small loco plating, even in
the smaller scales. The two things that I hate
most in small engines (provided of course that
the overall proportions are correct), are over-thick
platework and oversized rivets. Nothing looks
worse than great rows of button mushrooms,

usually at too wide a spacing, spread down a running
board. I for one would rather see no rivets at all.
The 3/64in. holes that line the platforms should
really be riveted with heads underneath and the
tops hammered down nearly flush with the platform,
as you can see from the photos. I don’t see this
as a good idea however, because it would be
impossible to maintain a constant size of rivet
head. The next best thing is to smooth down the
heads with emery cloth or a file to simulate the
beaten down rivet head.

To return to plate material, 1 prefer steel for
other reasons as well as strength. It takes paint far
better than brass does. To get paint to stick to a
shiny brass surface, one has to first daub on an
etching primer to give a key to the undercoat, and
even then the paint has a rather tenuous grip on
the metal. Another point is that friend Bob
Wilkinson, he of the superb Bulldog, a Keith
Wilson design of course, made a point of not
repainting his loco when he entered it in the
last Model Engineer Exhibition. He, quite rightly
in my opinion, decided that he would exhibit it
in ‘as running’ finish. Unfortunately, the few
honourable scars that the loco had picked up in its

Detail of front platform showing the fairing over the cylinder flange.
Note the nearly-flush rivets on H.R. No. 103,
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active passenger hauling life showed up yellow,
due to the platework being made of brass. He was
marked down for this and only got a Bronze
Medal for this superb piece of work. This is not to
denigrate the lovely Midland 0-6-0 that was
awarded the Gold, although I must say that a matt
red finish was entirely outside my experience. |
thought that nearly all engines were gloss finished
before leaving the works. Wrong again, Evans!
As to the problem of rust, well the platework
of my 3!/2in. North Eastern Atlantic seems largely
to be made of tinplate, and due to a lovely bit of
paint, has suffered no corrosion at all over the

last 50 or so years.
This loco incidentally
was made by Mr. W.
A. Tucker, son of
Wilfred Tucker, who
built the Bramhall
Light Railway in the
1940s, and in later
life specialised in
winning Gold Medals
for models of Beyer
Garret  articulated
locos. If anyone has

A view of the front splasher of H.R. No. 103 showing the sandbox lid.
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any knowledge of the whereabouts of
Mr. Tucker, who I believe lived in the
Chester area, | would be most obliged to
hear from them.

My own platework is largely made of
Imm Zintec, which is a lovely material
that has been zinc coated on both sides, |
don’t know what the process is, perhaps
someone can elucidate, but it seems to
be more like anodisation than anything
else. Besides being rust proof, it takes
paint wonderfully well and is easy to
bend and to form into compound shapes.

Platforms

Each side platform is made in three
pieces as riveted assemblies which are
bolted to the mainframes. The frame
drilling drawing shows more or less
continuous carrying angles, which
obviously have to be cut away to clear
the various wheel arches and the like. I
can’t foresee many difficulties, just a
long painstaking job that has to be very
accurate or it looks a bit grim. One point
emerges though. We are told over the
years that we shouldn’t cut steel plate on
a guillotine for fear of rounding the
edges and generally distorting the metal.
However, the other day I was with a
friend who builds little 16mm scale
electric engines on a commercial basis;
he uses | mm steel plate which he buys in
long sheets that are then cut to size by
a local firm. | experimented with a
few small pieces, and found that with
about 5 seconds draw filing, the edges
came out perfectly straight and square. |

H.R. No. 103 cab steps viewed from the front showing the bracing strut.

l

can thoroughly recommend it to anyone provided
you can find somebody with a sharp guillotine
who can cut a few strips accurately to width.

The alternative of course, is to saw the sheet.
This is where a band saw is invaluable. Use a fine
toothed blade and don’t cut on the line, but leave
a small distance between the cut and the line for
cleaning up purposes. I finish off on my long
Linisher; if you haven't got one then you’re going
to have to use a file. Don’t be tempted to use a
pair of tin snips as they are a certain way to curly
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cuts. The main thing is to get a bit of practice in
on small pieces of scrap metal before you start on
the main job.

I have appended a few detail photos of H.R.103
and also two photos sent by friend Roger Davis,

of his Didcot, a GWR 0-4-2T, of the 14xx series.
Don’t confuse this engine with the Winson kit, of
which so much has been spoken and written over
the last few years. Suffice it to say that Roger
visited me a few years ago and left with some

parts, castings and drawings. The result is as
shown. Anyone, however experienced, would be
proud of such workmanship; for a first attempt it
is truly outstanding.

@70 be continued.
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Martin Wallis

describes a home made boring
and facing head and deals with
the eccentric sheaves and straps.
@ Part XXXI continued from page 392
(M.E. 4180, 18 October 2002)

en dealing with the trunk guide
(M.E. 4176, 23 August 2002), John
Freeborne’s boring and facing head

was shown. [ have had some enquiries about its
design and operation and in answer John has
kindly supplied a couple of views of it which
are included here (photos 1 and 2). Made from a
discarded lathe top-slide, it was bought at a club
sale for the princely sum of £6.

Fortunately it is easy enough to find top-slides
at the trade shows; indeed some second-hand
tool dealers seem to have quite an assortment! |
understand that once some vital bit is lost, broken
or worn out, lathes are worth much more to a
dealer as spare parts. | imagine a small lathe saddle
and cross-slide could equally well fit the bill, but
a little work with a hacksaw would be needed to
remove superfluous bits of the casting. [ have
already illustrated a second-hand Boxford top-
side which I purchased and converted into a plan-
ing attachment for cutting keyways.

Valve gear

And so to the valve gear of our Little Samson.
Full-size road steam greatly favoured
Stephenson’s valve gear with its two eccentrics,
two rods and an expansion link. At its most basic,
the purpose of the valve gear is to admit steam at
the right time into the cylinder, allow the steam to
expand, driving the piston along as it does so, and
then to open the cylinder to exhaust to let the
steam back out again. At that level of complexity
I can understand it perfectly but I do not consider
myself a valve gear expert in any way, particularly
on the mathematics front. For this series I scaled
the valve gear for our Little Samson carefully
from the works drawings, dividing by either three
or four to give 4in. or 3in. to the foot respectively,

SAVAGE’S
LITTLE SAMSON

in Jin, 4in. (and other) Scales

o il . ¥ Bpre

John Freeborne's boring and facing head is made from a redundant lathe top-slide. The tool is fed
outwards when facing by rotation of the feed screw which is driven by a peg interacting with the
sprocket. The peg is mounted on a bar fixed to the back of the bed where the taper turning
attachment would fit. The close-up view shows the drive arrangement on the boring and facing head.
The number of teeth on the sprocket controls the feed. (Photos: P. Kybert)

and then had it checked by an expert. The expert
was Duncan Webster, introduced by our editor,
and 1 am truly grateful to Duncan for his help.
More of this later.

Valve gear: road versus rail

Before looking at the construction details, a
brief aside comparing general road and rail
practices might not go amiss. There are some
striking contrasts.

First, with road steam the vast majority
employed Stephenson’s valve gear, as laid out in
photo 3, which is of Stan Nipper’s fine 3in. Little
Samson. Granted, a few makers experimented
and used other arrangements. Marshalls, for
example, designed and patented their own
radial valve gear which they used on many of
their later rollers and traction engines. Fowlers
developed their own single eccentric valve gear
but it was used on very few engines, none of

which survive. Fosters used the American Starke
valve gear on a similarly small number of
engines of which, happily, one survives.

I would lay money that the very last Fowler,
Burrell, or whatever, was turned out with near
identical valve gears to those built when the
companies were still in their infancy. By contrast
the railways used a whole array of different valve
gears, of greater or lesser complexity, evolving
and improving as the years passed.

Secondly, road steam remained very much
wedded to the slide valve which was used widely
on the railways at first, but was largely dropped
in favour of the piston valve. Most road steam
manufacturers did make engines with piston
valves at some time or another, but the market
seemed to prefer the ‘old-fashioned’ slide valve.
Aveling & Porter were one manufacturer that
did change their production to the piston valve,
stating in their literature “By wuse of a piston
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Stephenson’s top suspended valve gear on the 3in. Little Samson.

(Photo: S. Nipper)

valve, wear on the link motion is greatly reduced
and the efficiency of the engine increased by 6 to
& per cent.” Having said that, they then promptly
moved back to the slide valve a few years later,
by customer demand as I understand it.

My belief is that road steam took the slide valve
to its heart for practical reasons rather than any
endeavours relating to fuel economy. A traction
engine is much more likely to take water over into

The three eccentrics are then offset in the 4-jaw
chuck and the hole for the crankshaft is drilled
and reamed. (Photos 5-9: S. Nipper)

(Photo: B. Teirry Aspin)

the cylinder than its railway counterpart. Steam, as
is widely known, expands and thus by the same
token compresses. It is good practice for the
exhaust to close a fraction before the piston comes
to rest at the end of its stroke, the trapped steam is
thus compressed to bring the piston to rest and save
some wear on the bearings. However, any water
taken over will not compress; a hydraulic lock
ensues which can, and does, blow the cover off.

Left: The three eccentrics
and straps assembled on
Little Samson.

Below: The three
eccentrics can be
turned on a single

length of steel bar but
careful measurement

is necessary as the
corresponding diameters
must be the same.

The individual eccentrics are then parted off.
A free-cutting grade of free cutting steel will
make this a more pleasurable job.

Above: Stephenson’s link valve gear with centre link suspension.

During the rallies I have attended in the last 20
years or so | have seen the results of three such
instances, two on Aveling rollers and one on a
Marshall roller. It is true that piston valves are
invariably fitted with pressure relief valves,
which should alleviate the pressure, but in
these cases whether they were incorrectly set or
corroded shut, they did not do the job for which
they were designed. By contrast a slide valve
will simply lift off its seating to release any
trapped water.

A third difference between road and rail steam
was the use of compounding by which means the
steam was expanded once in a high-pressure
cylinder and then again in a low-pressure cylin-
der. Road steam, with few exceptions, used either
a single cylinder, as in Little Samson, or a two
cylinder compound. The railways, while they did
build a variety of compound engines (with
greater or lesser success), never built them in
large numbers. Perhaps the railway engineers
found they could expand their steam to their sat-
isfaction in one go, rather than in two as adopted
with road steam. Road steam manufacturers
invariably claimed that the compound system
offered greater economy than in a single expansion
engine, but maybe that was due to their insistence
on using Stephenson’s valve gear.

I do not claim at all that the above is the whole

truth and nothing but the truth. I would of course
be happy to hear from readers who might wish
to comment.

The eccentrics are then mounted on a stub
mandrel to machine the side faces. The 5BA
grub screw is used to hold it in place.
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A wooden bung, floating centre’ and DTI are used
to help true up the strap in the 4-jaw chuck.

Stephenson’s valve gear:

an interesting point

I said at the beginning of the valve gear description
that I would return to Duncan’s assistance with
Little Samson s Stephenson’s valve gear. Indeed
Duncan’s kindness extended to sending me a
computer simulation written by a friend of his. 1
am very much in debt to Duncan for his assistance
and patience, also to Jim Winrow whose valve
gear drawings are spread all over the dining room
table as | write these notes.

An interesting point made in Duncan’s letters
concerns the method of suspension of the expansion
link. All the road steam engines | have seen have
the expansion link suspended from the top,
(photo 3). However, it appears much better practice
is, as on the railways, to suspend it from the
middle. This is illustrated in photo 4, with my
thanks to B. Terry Aspin whose photograph it is
and which featured in his recent fascinating
series: 869 - A Chuck Venture.

Duncan says “You will note that the events are
not terribly well balanced between front and back
of the cylinder. This is probably because of the
way the link is suspended, but you don't have a
lot of choice if you are sticking to the prototype.
1t will run well enough.” In another letter he adds
“I am fairly sure that this is because of the
suspension of the expansion link, way off to one
end, and in front of the eccentric rod pins. Locos
tend to have the suspension point midway
between the eccentric rod pins.”

It seems that the method of suspending the
expansion link on a traction engine is not ideal. |

The strap is bored and faced, Note that the casting
will distort if the chuck is overtightened.

imagine it cannot be of any great consequence or
the ftraction engine designers would have
changed the design accordingly. Perhaps, while
avoiding a detailed mathematical treatise which
I would not understand, someone may be able
to offer an explanation and suggest how much
difference it might make.

Making a start on the eccentrics

It is high time to make some progress on Little
Samson, so on with the eccentrics and their
straps. The eccentrics are straightforward turning
exercises. There are three to make, two for the
valve gear and one for the feed pump. The feed
pump eccentric is a little thicker to give it a larger
bearing surface to cope with the greater loads
inflicted upon it by the feed pump.

The one thing that matters when turning is that
the throw, i.e. the offset of the hole from the middle,
is the same on both valve gear eccentrics. If they
are not the valve travel will not be equal in
forward and reverse motion. This will introduce
difficulties when setting the slide valve. One way
to achieve equal offsets is to turn the outside
profile of both the valve gear eccentrics together
on a bar. This bar is then offset in a 4-jaw chuck
and the hole put through both of them at once.
The individual eccentrics are then parted off. All
three could be done at once, and this is shown in
photos 6, 7 and 8.

Another way is to make the eccentrics individ-
ually. A little offset jig is then required, which is
fixed to the faceplate, into which the O/D of the
eccentric fits snugly. Each eccentric is then

, \ 2

‘.I;he strap is mounted on a stub mandrel to face
the other side. (Photos 10-12: S. Nipper)

popped in, centred, drilled and reamed individually.
As long as the jig is not moved, all the offsets
should be equal.

Straps

Iron castings are provided for the eccentric
straps. Cast iron is a good bearing material and is
prototypical so [ see no reason to depart from it.
Some builders may prefer bronze as it is easier to
machine, but that is a matter for personal preference.
As with the eccentrics the builder might as well
machine all three at the same time, remembering
the feed pump one is thicker.

The casting supplied will have an oval hole in
it. This is to allow for the metal lost when splitting
it in half and machining the mating faces. The
first thing to do with the rough casting is to
machine one of the flat side faces to provide a
datum surface to work from. Just enough needs
to be removed to clean up one side and just
enough is then skimmed off the faces where it
will be drilled for the fitted bolts. The machined
face is then clamped to an angle plate and the
holes for the bolts drilled. Since the drill is starting
on a machined face it certainly ought to drill a
hole exactly parallel to the datum surface.

Sawn in half

The eccentric strap may then be sawn in half, a
hacksaw will be just fine, and the mating faces
are then machined flat using the datum surface
again as the register. The two halves may then be
reassembled at which point the still *as cast” hole
will be much nearer to round this time. Remove

ECCENTRICS
i

5 BA grubscrew

i)

off set
250

Little Samson - ECCENTRIC & STRAP - FIRST ANGLE PROJECTION

A Little Samson catalogue listing drawings, copies of Works Drawings, materials
and castings in 3in. and 4in. scales is available for £2.50 post paid (UK) from
Little Samson Models, 38 Wheatsheaf Way, Linton, Cambridge CB1 6XD;
http://homepages.tesco.net/ -little.samson

ECCENTRIC

STRAPS 2 off Cast iron
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Peter Hall decided to make his strap from bronze;
here the outside is being profiled using a rotary
table. (Photo: B. Camps)

a little more from the mating faces and the faces
against which the bolts fit, if need be, until all is
as desired. | always turn up special fitted bolts to
hold the strap halves together with the thread
only just long enough to receive the nuts.
Commercial bolts might be fine, but if they are
not a really good snug fits in the holes, the two
strap halves may not always bolt up exactly true
to one another.

The assembled strap is then put in the 4-jaw
chuck with the machined face outwards and
trued up both to that face and to the casting itself.

Stan's straps aré seen here having the flats
machined on them for the eccentric rod to fit
up against. (Photo: S. Nipper)

Stan used a wooden bung to facilitate this (photo
10). The eccentric may then be bored and
refaced. Use the eccentric itself as a plug gauge,
one can be seen sitting on the topslide in photo
11. The internal groove in the strap will have to
be done by dead reckoning. A mandrel is then
required to machine the other side of the strap,
the two fitted bolts being used to clamp the strap
to the mandrel. A small step is needed on the
mandrel against which the strap can be pushed to
ensure alignment. Some fiddling about is then
inevitable to get the overall with of the strap to

John Freeborne's completed 4in. scale eccentric
straps. (Photo: P. Kybert)

drawing and to keep the two fitted bolts in the
middle of the casting.

The remaining faces that receive the eccentric
rods then need to be machined. This is easily
done in the milling machine and the holes drilled
and tapped for the fixings that secure the rods.
My preference is to start the tap by holding it in
the drill chuck and turning it by hand to make
certain the tap runs true. The distance from this
face to the centre of the eccentric strap should be
the same on both the valve gear straps.

@70 be continued.

A Very
Special
Christmas
Offer from
Motors Direct

otors Direct
Marc able to

offer just ONE
lucky M.E. reader the chance
of a lifetime!

In addition to their usual
remarkable and diverse stock
of all types of drive motors
used in model construction
of all kinds from clocks to
catamarans and machine
tools to motorboats, Motors Direct are offering
an exceptional ONE OFF special find!

Motors Direct have located a timewarp in the
form of a totally complete Swedish Construction
Kit. This marvel is the equivalent of a Meccano
No. 10 set, weighing in at over 40lb. Made with
typical Swedish precision, these kits were once
sold at Weyco, London E7 in the 1960s.
Indispensible for all prototyping, laboratory and
workshop use and for proving designs, this
kit will be a boon to any serious engineer who
need never again cut any worm, bevel or straight
gears, or make up any roller bearings (with
cages), or tap or thread any other components, for
all this is already done for over 1500 metal pieces

included in their original
wooden box. Complete
with all the instructions
full of engineering draw-
ings dimensioned, true to
type, in both metric and
imperial units.
The price for this rarest
ONE OFF item
is £380, car-
riage NOT
included.
ONE only, it
will be sold on
a first come,
| first served basis.
However, the large
range of discounted
drive motors, controls
and usual friendly,
free advice are still
available from
Motors Direct on
01749-860111 at
Harvester Yard,
Dicheat, Somerset
BA4 6RB. AG.

Make your own
waterslide transfers with Jetcal

ealistic and accurate decals can transform a

Rﬂn:odel and while many are commercially

ailable, problems arise when the model

requires something outside this range. Jeteal is a

new medium which enables modellers with access

to a computer and normal ink-jet printer to produce
their own full-colour custom waterslide transfers.

I tested this innovative product by scanning a
full colour North London Railway crest which 1
had to hand. I checked the result by printing it on
regular photo-quality ink-jet paper, sizing it to

suit a small steel panel which I also happened to
have by me and had been previously painted with
a rich blue enamel paint.

The crest was printed in one corner of a sample
A4 sheet of Jetcal and set aside (in the airing
cupboard) to dry for an hour. The crest was then
carefully cut from the Jetcal paper using a scalpel,
and immersed in a saucer of cold water for a
minute to release the image from the backing
paper. Sturdy enough for careful handling, the
transfer was placed on the panel, positioned and
blotted dry using a tissue, then set aside again for an
hour to dry. The result is shown in the accompanying
photograph; the panel is 21/2 x 31/2 inch.

When dry the transfer should be protected with
varnish, but I have not yet had any opportunity to
test its durability in service. Jetcal is supplied on
white paper, unprinted areas therefore remain
white. The makers state that these can be made
transparent by the use of a solvent based varnish
or left white by the use of a water based acrylic
varnish. Available in packs of 10 x A4 sheets
for £14 plus 80p p&p (UK) or 5 x A3 sheets for
£14 plus £1 p&p (UK), further information can
be had from www.thedecalpaperstore.com
e-mail questions@thedecalpaperstore.com or
write to The Decal Paper Store, PO Box 1687,
Stoke-on-Trent STI3TR. M.H.C.
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Keith Wilson

reports on a visit to Beamish and
describes the operation of his
modified vacuum brake gear
® Part XXXII continued from page 395
(MLE. 4180, 18 October 2002)

n a recent weekend away | visited the
Omodcl engineering society at Beamish
Museurn, just a few miles south of a certain
nose-thumbing statue of a giant man exposing
himself towards the South, and there I did behold
a kupple of Koppels, or a couple of copples,
two very nice but functional locomotives of the
rack-railway type, designed by Ken Swan, who
was there and surprise! we had a good interesting
chat. The unfortunate Meccano appearance of this
fine locomotive is entirely, 1 repeat entirely due to
the lighting conditions which were dull, murky
and under trees. We can’t win ‘em all, alas!
There cannot be many miniature railways with
a rack section, but there is one here. I hoped for a
ride thereon, but British weather did its best, or
worst, and took over. Even the most interesting
train ride can lose some of its attraction in soaking
cold clammy rain, so I was unlucky. However,
friend Bob Symes got one in just before the rain,
and spoke very highly indeed of the experience;
just my luck!! To add to the disappointment, my
photograph of the episode did not come out.
Few club workshops are better or
more well furnished than mine, but
this is certainly one of them.

Back to work Sir,

this instant!

Having dealt with a good way of raising
lots of nothing or, if you prefer, creating
a vacuum, what do we do with it when
we've got it, or not got it depending on
how you look at it — that is, if you can
see a vacuum!

We need the larger cylinder (30in.)
for the engine, be it 29 or 47, and the
22in. one for the tender of either, so it
seems logical to me to describe both at
one time.

The operation is reasonably easy to
follow. The removal of all the air, or as
much as we can manage, causes the
piston to drop to the bottom of the
cylinder. In full-size, I understand that
the weight of the piston and rod is

- -

GWR LOCOMOTIVE
for 11/4in. _gauge

arranged for some help from the seal. This also
applies to us, but I discovered a snag. It is clearly
necessary for this seal to only just touch the
cylinder bore so that the pressure difference
“twixt the top and the bottom of the cylinder is
minimal. This, alas, means that if the piston
should be the proverbial gnats-cock off dead cen-
tral at any time (very ecasy), when brakes are
applied, nowt 'appens, as all the air just rushes
past the seal. Not overly helpful.

So I thunk up a modification that overcomes
both problems, and adds to the efficiency of the
system for good measure.

A slightly larger seal is used, one that presses
on the cylinder much more. To overcome the
lower pressure differential problem, we put in a
little semi-automatic non-return valve that
remains closed until the piston hits the bottom of
the cylinder. It is then forced open, so that the
pressure differential is zero. The force of the air
being removed from below the piston pulls it
down with enough force to overcome any friction.

Incidentally, ‘below’ and *above’ the piston do
not mean physically higher or lower, but apply to
the air system; hence ‘above’ would apply to the

4 - - - e

o

.

vacuum reservoir and its pipework only, ‘below”
would mean all the other pipework including the
ejector, application valve, train pipe, and other
vehicles involved in the train.

When air is admitted to the train pipe, the
pressure thereof pushes the piston upwards, closing
the little valve just discussed and sealing ‘below”
from “above’ so that we get maximum force from
the cylinders. As mentioned last time, this force
is about 59Ibf. from the 30in. cylinder, quite
enough to do naughty things to a protruding finger.
The 22in. cylinder will give about 46Ibf. — also
painful — so watch it! These figures refer to the
size of the prototype cylinders; it is easier to use
these names than 33/4 and 21/2 inch.

An c-mail just arrived mentions the fact that [
got some figures wrong in the last episode. It looks
like interpretation to me, but trouble can easily
arise with negative values mixed up with positive
dittos. So let us try to make things a bit clearer.

With lin. of vacuum equalling about !/2lb.
pressure per square inch, with a piston diameter
of 33/4in. it follows that a pressure difference of
lin. between “above’ and *below’ the piston, we
get approximately 5!/2Ibf. thrust available, or
551bf. for 10 inches. There is no point
in trying to be any more precise, for
friction is rather difficult to calculate,
and the fact that without a vacuum
reservoir (of which more anon) of infi-
nite capacity, the pressure differential
changes with movement of the piston.
It is rather an Alice-in-Wonderland
state of affairs to learn that an empty
tank, the larger and emptier the better,
vastly improves braking efficiency and
power. Certes, it is apparently impossible,
but examination of the facts demon-
strates the truth of the matter.

No doubt you remember Boyle's
Law, to the effect that halving the volume
of a gas doubles its pressure (ignoring
temperature changes and one or two
other minor effects)

Therefore, since we cannot get
absolute zero in pressure, it follows
that there is quite a lot of air above the
piston. Upward movement of the piston

sufficient, but it certainly isn’t for
us. Now, the original 7!/4in. version

One of the Koppel locomotives to Ken Swan’s

Keith at Beamish at the opening of the rack railway there.

Seiio7 ool sad

therefore compresses this residual air,
which in turn results in an increase in

b
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its pressure. Back pressure in fact, tending to
neutralise any braking force. Unhelpful indeed!
So somehow we must do zummat about it.

Increasing the length of the cylinder (for the
same piston travel) will clearly reduce the effect
of this residual-air compression (thus reducing
the compression ratio leading to a lower back
pressure for any given piston travel) but clearly
there are close limits as to how much this can be
done. But it is clearly possible to artificially
increase the effective length of the cylinder above
the piston, by connecting it to a large empty
space. Hence the vacuum reservoir.

The astute reader (clearly this means both of
you) plus any others will now perceive a possible
advantage in treating a vacuum as though it were
something rather than nothing; name-calling could
then be somewhat simpler. The term “vacuum inlet
valve’ begins to shew some vague meaning, but a
leak in the vacuum pipe spoken of as ‘letting the
vacuum out” perhaps not. Either way leads to
problems depending on what one is used to.

It will be noticed that a very slow application
of the brakes could result in no braking at all, for
the air could (in theory) leak through the little non-
return valve instead of forcing the piston upwards;
in practice this doesn’t happen, for the ‘leakage’
through the valve is very small indeed. Also, ‘we
don’t often require a very slow application, for
friction’s effect on trains of our size is vastly
greater than full size and a normal or ‘service’
application has a different requirement and effect.

Now I don’t want this following bit to be an
adverse criticism of anyone else’s version of a
brake cylinder. I have in mind here the version of
a single diaphragm between two identical shallow-
coned disks or covers. They work perfectly well,
but we need ‘scale’ cylinders anyway, and the
design herewith gives a longer stroke. This can
be useful, for no matter how big the vacuum
reservoir is, immediately the piston moves, residual-
air compression takes place and brake power is
reduced. It follows that the two-disk system is
best used with close adjustment i.c. set up with
rather limited clearance. I might well be wrong in
this; if so, I apologise in advance to those with
alternative views but that’s how it seems to me,

_|____

Brake cylinders ready for use. The two at the top

are to the 22in. design shown here.
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and | have used this type of cylinder on other
types of locomotive (Romuiusses, Hunslets) with
SOME SUCCESS.

The seal used on the piston is a ‘U’-seal, a
name that [ think explains itself. | think it might
pre-date the good old ‘O’-ring seal. It certainly
tolerates more tolerance on sizes, but surface
finishes must not be neglected. I polish the inside
of the cylinders before assembly, and liberally

besmear this surface with a Molyslip grease. In
theory [ think that greases of any sort might not
be too happy under vacuum conditions, but 1
have yet to have any trouble on this score. In any
case, the molybdenum disulphide content of the
grease should remain on the seal and cylinder
wall, imparting lubricating qualities to both.

A good tip on eylinder assembly is to soft-solder
the top cover onto the cylinder, this helps to ensure
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The Moxmum Trovel of the piston is ctout !.'.55_' k
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2.444" By vorying Ihe Piston Red Length

leak-proof-ness above the piston. For as you will
soon see confirmed for yourself, leaks below the
piston are a (doubly-censored) nightmare but
leaks above it are bad news indeed, this (like the
lubricator system for cylinders) must be 110%
(sic) non-existent.

I recommend the use of some fine emery
paper on the piston rod, used parallel to the axis.
Even using precision-ground stainless steel, this
little dodge helps in maintaining a tight seal.
Make sure that the fit of this gland on the piston
rod is good and true; this aids operation.

The two photographs shew a set of these
cylinders (almost) in my drawer of completed
bits. I would mention that the two large ones are
the small ones, bejabours! In other words, they
are 22in. cylinders, for the tenders. The two
small ones are 17in. cylinders for the two
locomotives I am building. Bulldogs, in fact.
They had a ‘parallel’ pair of 17in. cylinders,
for there just isn’t room for the ideal 30in. cylin-
ders, nor yet even the 22in. one. The brake force
available is of course less, but a greater ratio of
leverage in the brake lever system gives
some improvement.

To connect these cylinders into the vacuum
system, transparent plastic tube is very cheap
and easy to get. Short lengths of the 1/8in. bore
size couple the cylinder into the system. This
1/gin. bore size is a super fit on 3/32in. spigots;
!/ain. bore is reasonable for the train pipe couplings
between vehicles. Said train pipe should be of
!Y/4in. O/D copper tube through each vehicle.
With this system, silver-braze a 5/32in. spigot
about 3/4in. long into the train pipe where each
cylinder is needed, then if not required it can
be temporarily blanked off. If it is required, then
a piece of the !/8in. plastic pipe will do all the
connection necessary.

An import point with the automatic vacuum-
brake system is that just one small connection is
required for each brake cylinder and the system
is therefore fail-safe. With the ‘simple’ system, it
is “fail-dangerous’, for if there is any disconnection
in the system, whatever and wherever, then you
have no brakes and what is far, far worse, you
don’t know it until its uncomfortably too late.
BAANNGG! Whereas, with the automatic system,
the leak is self-detecting and with the vacuum
gauge in the cab plus jammed-on brakes preventing

a start, the system is fail-safe.

An alternative view of brake cylinders ready to be

fitted. The two at the bottom are 17in. cylinders.
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If one of the brake cylinders should jam up solid
or its brake linkage come unstuck or its pipe become
blocked (it could happen) then the worst that can
happen is a momentarily reduced brake application,
which except for full emergency applications can
be instantly corrected, usually instinctively.

I know which system 1 prefer, and virtually
everyone I have discussed the matter with, most
of them drivers in their own right like me, are on
my side. Some of these names are virtually
household words where trains are concerned.

@70 be continued.
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An embryo cylinder roughed out and with the
mounting thread turnmed on the end. This locates in
the specially prepared socket on the lathe mandrel

One of the cylinders being bored using a stout
boring bar. The fixture ensures that the bore is
truly perpendicular to the base of the cylinder.

The original lap in use on the lathe before the
incident with the dislodged honing stone. The cast
aluminium alloy laps proved more serviceable.

THE BURNT AIR ENGINE

Frank Taylor

explains how he dealt with the
cylinders for his unique engine.
@Part [V continued from page 379
(M.E. 4180, 18 October 2002)

heads it was essential for them to be correctly
located in the crankcase casting and that they
were all truly vertical. This was achieved by
making the equivalent of a lathe mandrel nose on
the cylinder and a back plate type socket in the
casting. The next question to rear its head was do
I use a boring tool with the cylinder rotating or use
the boring head with the job on the cross-slide?
The former would ensure cylinder would be vertical,
the latter would ensure a perfectly parallel bore.
I chose the former and checked the lathe over
in accordance with the useful advice given by the
late Tom Walshaw in order to reduce parallelism
error to a minimum.

In order to ensure correct fitting of the cylinder

Machining the cylinders

These were first roughed out and the threaded
nose and location faces machined. Another simple
aluminium alloy casting was made (photo 29)
and a socket machined in it such that the cylinders

Using the “sticky pin' from a ‘wiggler’ set to pick
up the marked centres for the cylinder holes. The
top two holes have already been machined.

o 4.
A finished cylinder with the cast aluminium alloy
rings used for gauging and lapping purposes.

could be screwed in for final machining and lapping.
A half-completed cylinder sits and awaits treatment

Screwcutting the cylinder base threads in the
crankcase using a screw cutting tool mounted
in the boring head.

in photo 29. Photograph 30 shows the boring of
the cylinder in full swing,

I made the lap that you sce in photo 31 for
finishing the cylinder bores. The stones were
shaped to a good fit in the milled slots and one
stone was adjustable. All seemed to be going
well with me squirting paraffin into the bore,
which washed out the grinding debris down the
gully and into the jar. Suddenly there was a nasty
squeak and I knew I had messed it up.

The lap was of my own design and in retrospect,
it is thought that the stones and grooves were not
deep enough. This allowed them to ride up on
one edge and jam. | ‘chalked up’ two out of ten
for that one. Fortunately the damage was not too
bad and it was lapped out with a different design
of lap. It appears 1 did not photograph this but it
is virtually the same as the device for measuring
the bores shown in photo 32.

These gauges and laps involved more aluminium
alloy castings; the furnace never seems to cool
down. Eight items were made similar to that in
the foreground of this picture. Some were used
for lapping and some for measuring and for both
functions they worked very well. The small hole
that you can see is tapped with a taper tap to about
half way through the split casting. When a hexagon
socket type grub screw is screwed into the tapped

Marking out a yoke using a centre punch fixed
to a bar rigidly located between the lathe chuck
and tailstock centre.
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hole the diameter, of the lap/bore measuring
device is increased.

The range of adjustment was deliberately
limited to about 0.002in. to minimise distortion
from a true circular form. This was how I
designed it and I made several diameters to cover
the range | wanted. In practice this was not
necessary and a range of 0.010in. could be obtained
before the out-of-roundness became significant.
A completed cylinder is also shown in this
picture and is standing on the lathe, mandrel type
nose machined on its base.

When I purchased my first set of tools I was
persuaded that I would need a ‘wiggler’ set
(photo 33). This is a little chuck in which various
fittings can be placed. These fittings include a
needle point (shown in photo) ball and discs plus
a dial test indicator holder. It took me quite some
time to realise the full potential of this little set
but these days it spends very little time in the tool
cupboard. It is seen here picking up a small punch
mark placed with the slide index in a piece of
scrap aluminium alloy plate stuck to the casting.

With a x12 glass one can see the point run
down the side of the cone of a tiny punch mark
and with a little patience get placement within
0.001 inch. The ball and disc fittings allow one to

A finished yoke. Note the use of a steel cap,
which was chosen to increase the strength of
the component in this area.

align the lathe centre with an edge or the centre of
an existing hole. In terms of money for usefulness
it is the best thing I ever purchased. They are still
available from advertisers in this magazine.

As can be seen in photo 33, boring and threading
of the upper two cylinder sockets has already
been completed. With a threading tool in the boring
head, photo 34 shows how the cylinder socket
threads were cut.

The next items to be tackled were the yokes,
which were again aluminium alloy castings.

I have a dozen or so photos of the making of these
but feel I must limit them in order to save space.

Photograph 35 shows punch marks being
placed for subsequent drilling, boring, and reaming
operations. The arrangement consists of a small
punch and holder clamped to a bar located
between the lathe chuck and tailstock centre. The
mandrel is locked in position. The cross-slide
and leadscrew index dials provide co-ordinates
for accurate placing of the centre dots.

The tool is designed such that if the punch
holder is removed and placed in the toolpost, the
punch is exactly at centre height and can be used
in conjunction with dividing apparatus mounted
on the lathe headstock.

Photograph 36 shows a *full frontal’ view of
one of the yokes awaiting insertion of its cast
leaded bronze big end bearing. The top part of
the bearing clamp is made of steel to provide
adequate strength. The fine finish on this item
was obtained by fly-cutting at a slow speed with
a sharp high rake tool using paraffin as a coolant.
This is half the story, the other half is that the cast
metal was free from gas and oxides. There will
be more discussion on this subject in the next
article in this series.

@70 be continued.

SIMPLE BRAZING HEARTH

John Rockey

explains why this inexpensive and
simple unit may make a good
winter project.

a brazing hearth in the winter than the summer,
ut a glance at the accompanying picture
will explain why. Fire ‘backs’ and ‘cheeks’ which
form the basis of this project, are obtainable from
most ironmongers’ shops (not DIY stores). These
are more likely to be on display during the winter
months although, of course, there may well be some
hiding in the stockroom during the warmer weather.
You will require two “backs’ and two ‘cheeks’.
If they differ in size to the ones I used, this will
have to be allowed for. However, I think you will
find the sizes shown are standard.

l t may seem odd to state that it is easier to make

I used !/16in. mild steel sheet for the tray.
Access to shears and a bending machine would
be useful, but two pieces of angle iron held in a
“Workmate® or even in a vice will serve.

Four 36in. lengths of angle for the legs and a
few oddments for stiffeners at the base will be
all you need, plus of course nuts and bolts or
pop rivets to hold it all together. Bolting the legs
to the sides of the body eliminates any need for
welding the joints.

I have successfully silver-soldered a small
pot boiler in my hearth and find it an ideal
size and height for general use. Standing on
its own legs it is far less of a fire hazard than
a hearth built up on a wooden bench; it also
benefits from being very portable and can easily
be taken outside should you wish to work in

the open. Best of all, it is simple to make
and dead cheap!
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MINIMUM INSIDE
© SIMPLE BRAZING HEARTH - ALL DIMENSIONS IN INCHES - MODIFY T0 SUIT AVAILABLE FIRE BACKS AND CHEEKS

Portable, robust and stable, the brazing hearth
is supported on an angle iron frame.
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UK News
The second Plymouth Miniature

Steam exhibition was held at
Goodwin Park throughout a weekend
instead of just for a single day, as last
year. Presented in conjunction with
passenger hauling on the track, it
attracted many members of the public
and was very successful. In spite of
some very hot weather, expansion
problems normally a regular occur-
rence with the club track have not
arisen this year. It is believed that
this is due to the increasing number
of shrubs and trees now growing in
the area which shade the track from
the sun. Every silver lining has a
cloud and in this case the growth of
these trees and shrubs means that
they are encroaching on the club
facilities and the effort required to
keep them under control has
increased accordingly. Members
find that they are also having to
install more and more security
devices and methods to combat
increasing levels of vandalism.

To celebrate the 70th anniversary
next year of the founding of
Norwich DMES, an exhibition is
planned for 26/27 April at Hewitt
High School, Cecil Road, Norwich.
In keeping with such an occasion,
members intend to make it a grand
affair and already have promises of
support from other societies. To
accompany locomotives operating
on the portable track and traction
engines in steam, displays will
include kite flying, model boats and
aircraft, some of the latter giving
flying displays. Anyone wishing
to exhibit will be welcome to do so
and should contact Exhibition Co-
ordinator, Ramon (Tug) Wilson,
e-mail  modeng@waitrose.com
(tel: 01502-714905), or send him a
stamped addressed envelope to
6 Broadland Close, Worlingham,
Beccles, Suffolk NR34 7AT. After
many years of service Barry Steel
has retired from the post of
Secretary and newsletter editor. He
was presented with a computer
printer at the AGM as a token of
gratitude for his efforts on behalf on
the society. Having stood down from
these posts, Barry has now decided
to compile a history of the society
and is seeking suitable material that
will help him in the task.

Following a successful year for
the society, the Erewash Valley
MES AGM was well attended.
Some of the committee members
wished to stand down with the result
that there were a few changes to its

membership.  The
portable track had
been taken to various
events on eight occa-
sions, bringing in valuable finance
for the club. It would have been
out on two other occasions but the
torrential rain suffered during the
UK ‘summer’ caused last minute
cancellations. Several improvements
have been made during the year at
the Borrowash headquarters, includ-
ing the construction of a store
room, a signal box and a trailer port,
all now either completed or nearing
completion. There have been a
number of visits to other societies as
well as a series of special events at
Borrowash, thus ensuring that the
year has been far from *all work and
no play’ for the members. It was
agreed at the AGM that logbooks
should be organised and used to
record the operation of the two club
locomotives, thereby providing
ready information regarding their
use and any faults that might occur.
A question presently uppermost in
Brighton & Hove SMLE members’
minds concerns a proposal to build a
club locomotive and whether or not
sufficient volunteers would come
forward to produce the required
parts. Construction of models by a
consortium can present problems but
many clubs have been successful, to
the extent that we now hear of quite a
few models built as club locomotives
in this way. The problems seem to be
less in the construction than in the
necessary maintenance once these
club engines are up and running.
Childrens’ birthday parties have
been a financial success for the club,
as indeed they have for a number of
societies. As their frequency increases,
some members who consider them
to be somewhat too frequent, feel
that it may be time to stop them for a
while. While they produce regular
and useful guaranteed cash, they can
be difficult to run, particularly when
attended by a few unruly youngsters
whose parents are either absent or
decline to keep them under control.
Since August is a holiday period
for many members and visitors,
Basingstoke DMES have no public
running during that month. This
year some who do not travel to exotic
places at this time took the opportu-
nity to completely renew the station
canopy which was beginning to
show its age. To combat any future
tendency to rot, much of the canopy
has been made from plastic and
although probably more difficult to
work with, the additional effort
should prove worthwhile in the long
run. A noticeable decrease in the
number of passengers carried has

- .

Also to be seen at the St Albans show was this Meccano model of the

Alan Harmer's scratch
built Gauge 1 tram engine was
a delight for any who spotted it at

the recent St Albans DMES exhibition.

-

intriguing LMS Ro-Railer designed to run on road or rail, introduced in
1931 but retired after only two months’ service.

been observed this year but there
has been an improvement following
September announcements on the
local radio station about the activities
of the society.

With some 20 locomotives of
various types from all parts of
Northern England in attendance, the
annual Wortley Top Forge ME
open day was one of, if not the best
organised by the club. There was
also an excellent display of stationary
engines and a range of hot air engines,
together with a display of boats and
many other model engineering
artefacts. Problems with accommo-
dating visitors’ cars were resolved
by marking out the parking spaces
using tapes, resulting in over 100
cars in the car park at one stage. The
public attended in large numbers
and while the raising of cash was
not the prime object of the event, it
proved financially successful as
well as very enjoyable. The club is
considering the purchase of a battery
electric locomotive to increase the
motive power available on regular
public running days.

The staggering sum of £1400 was
raised for Macmillan Nurses during
a special day organised by Bedford
MES in aid of this very worthy
cause. The society also raised money
for MENCAP and for a Cerebral
Palsy organisation as well as enter-
taining several groups of disabled
children. In the latter case it is

suggested that the members seemed
to be enjoying themselves even more
than the children. This society is one
of a growing number that organise
children’s birthday parties as a
means of raising funds and this year
saw two particularly unusual such
events. One was a party with a Disney
theme when not only were Disney
characters roaming the track site, but
members were also entertained
throughout by a full-blown jazz
band. The other had a Harry Potter
theme for which the club was able to
provide the Hogwarts Express,
which departed from platform 9%/4.
Also provided for the event was a
New Hogwarts Express hauled by a
specially prepared Class 60. The
clubs annual traction engine rally
attracted a large number of model
road vehicles again this year and
was considered to be one of the most
successful events of recent years.
Visitors enjoyed an excellent barbecue
and many stayed overnight.

Many societies now have websites
which can provide a great deal of
useful and interesting information.
One of the more recent to be set up
is the Cambridge MES website at
www.cambridgemes.co.uk It is
also one of the best we have seen so
far with a limited number of pages
set aside for public viewing. These
include a history of the club and a
review of its current range of
activites while members can register
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to gain access to pages not available
to the general public. Links to 11
other websites provide cover for a
whole range of activities, not all
of which are necessarily directly
associated with our hobby, but all
contain information of interest.

Members of Manx Steam and
MEC have met regularly for many
years at the Manx Automobile Club
which we are told is to close perma-
nently in the not too far distant future;
a new arrangement has therefore
had to be made which involves the
use of RAF Association premises.
Members’ views are being canvassed
and discussions are in hand con-
cerning meetings and whether they
should remain on a monthly basis or
perhaps held less frequently. TV
personality Fred Dibnah paid a
surprise visit to the society, enjoyed
a couple of rides around the track
and delighted some of the junior
members by posing with them for
photographs which they will doubt-
less show with great pride to all
their relatives. Arrangements are
in hand to prevent members from
feeling unwanted and at a loose
end during the winter when it is
proposed to carry out some track
renewal, redesign and reconstruct
the steaming bays and sort out the
engine shed.

Although the St Albans DMES
August Bank Holiday Regatta was
successful we learn that attendance
was significantly lower than it used
to be in years gone by. That said
however, those participating were
similar in number to recent years
and there were sufficient boats for
everyone to enjoy themselves.
Despite a change of venue from one
end of St Albans to the other, and a
minor readjustment of the date, the
annual society exhibition was also
successful. We understand that the
society sales stand did a roaring
trade, that the catering arrangements
were very much appreciated by all
and sundry, and there was good
support from other local societies.
As well as the fine display of models,
other attractions for visitors included
a portable boating pond and a
portable railway track in a courtyard
adjacent to the exhibition halls
while control line flying took place
on an adjacent playing field.

The official opening of the new
21/2in. gauge track at Fylde SME
took place at the end of August, the
ceremonial cutting of the tape being
performed by Ernest Mann who, at a
sprightly ninety something (and we
are informed that the something is
quite a bit) is the oldest member of
the society. After making a speech,
Ernest cut the ceremonial tape and

In Memoriam

It is with the dee

members of model engineering s
Model Engin f

Peter Kershaw
Robin Lee
Bryan Whitman

shortly afterwards took a ride round
the track behind a model of a
South African railways 4-8-4+4-8-4
Garrett built and driven by Steve
Eaton. A number of members of the
National 2!/2in. Gauge Association
attended with locomotives and many
of the onlookers were amazed at how
well these small engines performed.
Could it be anything more than a
coincidence that a new member
recently joined is already the owner
of a 21/2in. gauge locomotive?

The regular quarterly meeting of
the Midland Federation of Model
Engineers was attended by 12
delegates from associated societies;
the fact that there was nothing
controversial to report reflects
favourably on how well the member
societies run their affairs. This
years annual Federation rally was
hosted by Sutton Coldfield MES
in late June and was a well-attended
and enjoyable event; next year it
will be held at Burton on Trent. The
annual Town and Country Festival
at Stoneleigh is always well supported
by the Federation at which a number
of associated societies also put
on displays.

The Gauge 1 MRA continues to
attract new members which in turn
has led to the formation of yet more
local groups. Now that there are 17
British groups there should be a
group within reasonable distance of
most parts of Great Britain. There
are also no fewer than 7 overseas co-
ordinators taking care of association
matters in other countries indicating
without doubt that the interest is
worldwide. The latest copy of the
association Newsletter has a number
of articles about visits to Gauge 1
meetings on the continent. Visits to
these events is facilitated by the ease
of transporting models in this gauge
when compared with manhandling
the larger scale locomotives.
Proving itself a worthwhile invest-
ment, the association’s new layout
has seen several outings and for a
new project has been remarkably
free from problems.

Bob Breeze, member of City of
Oxford SME, decided it was time to
smarten the place up a bit and single-
handedly has painted the station,
carriage shed and fences as well
the rolling stock for the raised track.
The latter is now in an appropriate
shade of Oxford Blue with CPMR
lettered in yellow. While it goes
almost without saying that the society
is very grateful to him for all his
efforts, all the fresh paintwork makes
the upholstered seats on the rolling

est regret that we rec

is extended to the families and f

Colchester SME

stock look rather weary in compari-
son. An appeal has therefore been
made for anyone in the club with
experience of upholstering to come
forward to help renovate them.
Discussions with the local authority
concerning the possibility of building
a clubhouse in the vicinity of the
track seem to have come to a halt
with rejection of the club’s request.
Aware that there is some sympathy
with their proposal within the local
authority, members are still hoping
that the decision can be reversed.

World News

Canada

An important milestone in the
construction of the Ottawa Valley
LS&ME raised track occurred in
late August with the installation of
the 200th support post. Although at
one stage some doubt was expressed
as to the popularity of the track and
discussion as to whether building
one was worth the effort, it has
engendered considerable enthusiasm
and is already in regular use. Even
with the installation of this landmark
2000 ties (sleepers) and 2000ft. of
rail remain to be laid, so there’s still
plenty for members to do. With any
luck, a reasonable winter (and a
following wind) the track should be
ready for full operation in the spring.

New Zealand

An interesting article appears in The
Conrod from Otago MES concerning
a new railway in Australia to be built
from Alice Springs to Darwin and
the massive effort involved in doing
so. A joint private and government
enterprise, it is a tremendous project
aimed at transporting heavy freight
across very difficult terrain to a new
container port at Darwin, thus cutting
down the sea journey time to a num-
ber of countries. At present railways
terminate at Alice Springs. As well
as moving something like 5000 tons
of material a day, the construction
will involve building two special
factories just to make the concrete
sleepers, of which some 2,000,000
will be needed. As far as we can
ascertain there appear to be no plans
to operating steam locomotives or
even steam specials over what will
doubtless be a very picturesque line.
Most societies now have groups
that meet mid-week and which are
known by various names, mostly
humorous, some complimentary
and others less so. The Otago group
are known as the Thursday Toilers
and as a break from their toil

on behalf of the society they organ-

ised a mid-year get-together in
August at a local hostelry where
there was a chance to relax, enjoy
the laid-on refreshments and have a
nice long natter.

Holland

The latest copy of De Model
Bouwer contains articles about a
number of open days held during
the summer. These include an event
at Stoomgroup West Zuiderpark
where there is a large 7'/4in. gauge
railway fully equipped with signal
box and signalling system, a covered
station and numerous sidings. A
mixed turnout of standard and
narrow gauge locomotives was
accompanied by a display of models
and owners of some road vehicles
took advantage of the facilities
available for their use. With about
70 societies catering for various
aspects of the hobby it is evident
that model making and model
engineering are very popular in
Holland and we know that a number
of British enthusiasts take their
locomotives across to some of the
many events organised there.

France

Model Engineering also thrives in
France and we have received details
of the next annual Steam Fair of
Normandy to be held on 17/18 May
2003 at Athis de COrme. The event
is very popular with British visitors,
no doubt partly because of the avail-
ability of cheap short stay fares on
the ferries. Athis de LOmne is within
casy driving distance of Caan and
the hospitality is second to none. For
those wishing to take advantage of
it, food and accommodation is
provided free by courtesy of the
local Holiday Committee, if
required camping and caravanning
facilities are also free, and all models
are protected by complete security
surveillance. The operating arrange-
ments include a track for 5 and
7'/4in. gauge models, lots of space
for running model road vehicles and
a 5 acre lake for radio controlled
boats. An exhibition is included for
which models are always welcome;
compressed air is available for those
who need it, and part built models
arc gladly received. Although this
notification is fairly early, readers
who propose to attend may prefer
to make early arrangements. Further
information and an application
form (which includes a section for
details of food and accommodation
required) is available from organiser
Georges Droulon, 16 Rue de la
Garenne, 61100 Saint Georges
des Groseillers, France; tel/fax:
00-33-2-33-96-19-73.
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PARKSIDE RAILWAYS

CHAIN AND SPROCKETS
Srun + % in stock at keen prices,
DC CHOPPER DRIVES
12 or 24v, 30, 60 or 100 amp. Reversing, Dynamic Brake, pm, shunt,
compound orseries available,
MOTORS AND MOTOR GEARBOXES
From 100 watt to 750 watt, 12 and 24v
SPEEDOS, AMMETERS, CHASSIS
All prices include VAT and P&P.
x SEND OR RING OR EMAIL FOR A FREELIST B3
PARKSIDE ELECTRONICS
UNIT 2E+3] VALLEY MILLS, SOUTHFIELD ST, NELSON, LANCS BB OLD
Tel. (1282} 613646 - Fax. {01282) 613647 * Email. PSelectronicsébtinternel.com
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A minimum of 6 weeks notice is required for diary entries. Clubs and Societies

Q

are asked to include a helephome number for the assistance of would-be visitors.

NOVEMBER
15 Vale of Aylesbury MES. Annual Dinner. Contact Clive Ellam: 01296-623433.
15 Rochdale SMEE. Auction. Contact Mike Foster: 01706-360849.
15 Romford MEC. Photo Talk. Contact Colin Hunt: 01708-708302.
15 Romney Marsh MES. Video Evening. Contact John Wimble: 01797-362295.
15 Steam LS of Victoria. Gathering. Contact Graham Plaskett: (03) 9750-5022.
16 Erewash Valley MES. Steaming Day. Contact Jim Matthews: 01332-705259.
16 Steam LS of Victoria. Club Run, Marcus Traylen Trophy & Spit Roast.
Contact Graham Plaskett: (03) 9750-5022.
16 York City & DSME. Ronald Redman: Narow Gauge Railways.
Contact Ken Bateman: 01904-421445.
17 Frimley & Ascot LC. Club Run. Contact Bob Dowman: 01252-835042.
17 N. W. Leicester SME. Running Sunday. Contact John Elliott: 01455-847040.
17 St. Albans DMES. Track Meeting. Contact Roy Verden: 01923-220590.
17 Surrey SME. Members' Steam-Up. Contact John Cook: 020-8307-3832.
17 York City & DSME. Running Day. Contact Ken Bateman: 01904-421445.
18 ter and Mor be MES. J. Fish: Mechanical Fair Organs.
Contact Harry Carr: 01524-411956.
18 Peterborough SME. Michael Porter: Garden Railways.
Contact Tony Meek: 01778-345142,
19 Chesterfield MES. S. Gay: Slides, Glorious Devon.
Contact Mike Rhodes: 01623-648676.
19 Nottingham SMEE. Stan Nipper: Being a Savage's ‘Little Samson’ Guinea Pig.
Contact Graham Davenport: 0115-8496703.
19 Romney Marsh MES. Alan Crotty: European & South African Steam.
Contact John Wimble: 01797-362295.
19 Surrey SME. Brian Harris DFC: The Stirling Bomber Project.
Contact John Cook: 020-8397-3932.
19 Taunton ME. Auction. Contact Don Martin: 01480-63162.
19 West Wiltshire SME. John Laverick: Latest Developments in Kennet & Avon
Canal Restoration Scene. Contact R. Nev. Boulton: 01380-828101.
2 Bournemouth DSME. Tak on Theatre Organs.
Contact Mike Baker: 01202-383653.
20 Bristol SMEE. Joe Nemeth: Scaleway Signals.
Contact Trevor Chambers: 01454-415085.
2 Chingford DMEC. Members 10 Minute Video Night.
Contact Martin Masterson: 0208-989-5552.
20 Historical MRS (North West Area). Don Rowland: Wagons in Wartime.
Contact David Goodwin: 01224-880018.
20 Leeds SMEE. Jumble Sale. Contact Edwin Hughes: 01757-707454.
20 MELSA. Meeting. Contact Graham Chadbone: 07-4121-4341,
21 Cardiff MES. Cyril Chandler: Film Night.
Contact Trevor Jenkins: 029-20755568.
2 East Somerset SMEE. Richard Ellam: Victorian Science & Technology:
Contact Cliff Almond: 01749-344735.
21 Frimley & Ascot LC. AGM. Contact Bob Dowman: 01252-835042.
2 Leyland SME. Friends Not Forgotten Night.
Contact Alan Wilson: 01942-715072.
21 Reading SME. Alan Davidson: ‘Here & There’ and the Railways.
Contact Graham Bustin: 01189-615450.
2 Rugby MES. Chris Parrott: Cliff Railways.
Contact David Eadon: 01788-576956.
21 Sutton MEC. Auction. Contact Mike Dean: 0208-657-5401.
2 Brighton & Hove SMLE. AGM. Contact Mick Funnell: 01323-892042.
2 Colchester SMEE. G. Austin: American Railways Past and Present.
Contact L. G. Hammond: 01376-511686.
23 Chesterfield MES. Running Day. Contact Mike Rhodes: 01623-648676.
23 Historical MRS (Bristol Area). Arthur Turner: Swiss Railway Wonderland,

Geneva — Graubunden. Contact Gerry Nichols: 0117-973-1862.

23 Hornsby ME. Family Day. Contact Ted Gray: 9484-7583.
24 Great Western Soc. (Didcot Railway Centre). Steamday.
Contact Jeanette Howse: 01235-817200.
24 MELSA. Sunday in the Park. Contact Graham Chadbone: 07-4121-4341,
24 Steam LS of Victoria. Working Bee & Barbecue.
Contact Graham Plaskett: (03) 9750-5022.
24 Woking MRS. Cpen Day. Contact Ronald Dewar: 01932-343331,
25 Bedford MES. Our Tracks. Contact Ted Jolliffe: 01234-327791.
25 Hornsby ME. Meeting. Contact Ted Gray: 9484-7583,
26 Basingstoke DMES. AGM. Contact lan Shanks: 01420-561741.
26 Chelmsford SME. Meeting. Contact D. Blake: 01376-324205.
26 Historical MRS (E. Lancashire/N. Manchester Group).
Peter Bunce: 4mm Scale Developments at Dukinfield Wagon Works.
Contact John Sykes: 01708-823989.
26 Sutton Coldfield MES. John Moxham: Chapelon — The Greatest (French)
Engineer. Contact Roger Timings: 0121-308-5875.
26 Wigan DMES. Bits & Pieces. Contact John Chamberlain: 01744-882255.
27 Chingford DMEC. Keith Brunt: ‘Londen Transport Station Signalling’”.
Contact Martin Masterson: 0208-9898-5552.
27 Harrow & Wembley SME. Roddy McKee: The Paddle Steamer Preservation
Society. Contact Dr. Roger Greenwood: 020-8427-2755.
27 Historical MRS (Bedford Area). Colin Garrett: Around the World in Search of
Steam. Contact John Chamney: 01442-851214.
27 Hull DSME. Chairman's Evening. Contact Brian Rylance: 01482-647032.
27 Staines SME. Jim Elliott: Film Show. Contact Mike Kingham 01932-788793.
27 Teesside Small Gauge Rly. Meeting. Contact Bill Foster: 01642-710198.
Brighton & Hove SMLE. Workshop Evening.
Contact Mick Funnell: 01323-892042.
Cardiff MES. Club Chat. Contact Trevor Jenkins: 029-20755568.
Sutton MEC. Natter Night. Contact Mike Dean: 0208-657-5401.
Worthing DSME. Bits & Pieces and Auction Pay Day.
Contact Chris Devenish: 01903-268158.
Hereford SME. Video Evening. Contact John Arrowsmith: 01432-285151.
Malden DSME. Rummage Sale. Contact John Mottram: 01483-473786.
Cardiff MES. Childrens’ Christmas Party.
Contact Trevor Jenkins: 029-20755568.
30 Oxford (City of) SME. AGM. Contact Chris Kelland: 01235-770836.
30 York City & DSME. Bits & Pieces. Contact Ken Bateman: 01904-421445,
30-1 December Rand SME. Year End Function & Christmas Party.
Contact Colin Retief: (011)-763-6813.

8
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DECEMBER

Cardiff MES. Santa Special Day. Contact Trevor Jenkins: 029-20755568.
South Durham SME. Running Day. Contact B. Owens: 01325-721503.

Surrey SME. Members' Steam-Up. Contact John Cook: 020-8397-3932.
Teesside Small Gauge Rly. Meeting. Contact Bill Foster: 01642-710198.
Lancaster and Morecambe MES. Auction.

Contact Harry Carr: 01524-411956.

Peterborough SME. Bits & Pieces. Contact Tony Meek: 01778-345142,
Romney Marsh MES. John Snell: Railways Around the World.

Contact John Wimble: 01797-362295.

South Durham SME. AGM. Contact B. Owens: 01325-721503.

Stamford MES. Bits & Pieces. Contact David Ash: 01780-751211.

Surrey SME. Bits & Pieces. Contact John Cook: 020-8397-3832.

Taunton ME. Mike Johns: The Chertsey 71/4in. Gauge Railway.

Contact Don Martin: 01460-63162.

Chingford DMEC. Bits and Pieces. Contact Martin Masterson: 0208-888-5552.
Fylde SME. Christmas Lunch. Contact Alan Reid: 01253-882872.

Guildford MES. White Elephant Sale. Contact Dave Longhurst: 01428-605424.
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padeng but goods and carriage are liable for VAT

DRAWINGS sedof 16 shaals DRO 00 31 Smokabon Rt Ry £700
fingia shaats 04 00 X Smosanox Donr A0
1. Pemp Stmaar, GM £500 3 Gmoigtox Front €800
2 Deakn Cylndar GRiaicher £400 34 Paticosl Poa tede ]
1 Insicie Mobon Braciets £700 35 PBoler Brewas 400
4 Cutside Motna Brassats 900 3 Guparhasies Piocks 400
& Dogw Frass ure Pads 00 37 5V Bush & Dasa S0
& Boge Sekcher D800 S0 Fe)uliee Bush P I,
T Dowing & Complad Whaaks AO00 #6 Ruke Hasgon (= 1]
4 Man Axigoores, GM 400 40 Drke blocio, 12 e300
Man Axigbores, ©F 1500 41 DRke Cyincer Comar 2%
% Man Dummy Spregs TI2&0 & Chock Valws .50
1Q. Spring Brackats f1260 48V Castrg £7 o0
11 Man Moms, GM 400 &4 Tonoar Fmma flays 500
Man Mams, O SHL00 46 Tender Cptags 800
12 Cocestre Shrate, Punp & Lub CE00 4G Tosder Axiabonad 1600
13 Aviapemp & Ciand 600 47 Tasdar Homs A QD
14 Pogia Shmeg Plock €300 44 Tascar Whaals (a0 0o
15 Bogee Front Homs 400 & Tender Hand Pymp La 00
1 Bege Poa Homs 100 D Tomier Valer Pk p Dosa S00
17 Fogie Fronl Bosas CROD 61 Bplaabars, 2 Pings Mm%
14, Dogia Roar Bores 600  Cymnocan, insico, M £reo0
19, Defer Glocis 000  Cywnoan, inside, Cf L0 00
20 Baxia Duminy Spings SR Crindes, ovisde, GM LTS
1 Begla forng Beeis D18 Oyndan setsica, O 84 00
2 Bogia Cantre, GM CHA00 Stamiass Sheal Crame L1200
23 boge Vimaals S000  Unedtsang a1 RING L T cal
24, Man Exanic Siaps 800 o nong woe
25 W Lshan Barngs £A00  Namasplatas, phom aichad, el of
X Rue o0 namas, rambars, tander plla s £19.00
27, Bxpansion Lnk B S1200 Fueloas GM ;oo
M. Conn Peat Baarings DR Pk, O R 0D
0 Culaide M Mguis B0 e Bars O 6 00
20, Chimngy 200

NORMAN SPINK

52 HIGHFIELD LANE, NEWBOLD, CHESTERFIELD S41 8AY
Telaphone: 01246 277010

MAKE YOUR OWN CASTINGS
JOHN WINTER & CO. LTD.

P.O. BOX 21 WASHER LANE WORKS
HALIFAX. HX2 7DP
Tel: Halifax 01422 364213

Fax: 01422 330493
Website: www.johnwinter.co.uk
Email: carol@johnwinter.co.uk

MODEL ENGINEERING
AND SMALL SCALE
FOUNDRY WORK

Crueibles/Tongs
Sands/Binders
Safety Wear, |

~Casting Fluxes

“Refractory Cements & Bricks
Oil Bonded Sands

Full rangoo! “Smooth-on” Liquid Rubbers and
Plastics for Model Reproduction NOW IN STOCK

APPLY TO CAROL WHITE FOR FREE
CATALOGUE / PRICE LIST

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

“STEL” MAX 150 INVERTER

5 to 150 amp DC welder (130 amps at
60% duty-cycle) only 6 kilos, Welds
12mm2 from domestic supply. (1.5 to
4.0mm2 rods) £399 including leads,
delivery & VAT or £339 for 130 amp
version & £229 for ‘START 3.5" (110
amp) model. Optional TIG kit avail-
able £131.

THE ULTIMATE NEW GENERATION ﬁ'm
WELDING HELMET S,
NOW WITH MORE

NEW EXTRA

Features

+ Ten limes quicker,
darkens fully in 0.004
milli-seconds

+ True-colour with
clearer viewing

Our Price

£169.00

inchuding VAT
& del

* Variable delay and
sensilivily conlrols

+ Infinitely variable shade
adjusiment 910 12

+ Big window 97 x 60mm

+ Gafely: norisk of “arc-eye” with
surface - mode lechnology and
permanenl UVAR proleclion

* Ullra-light helmel only 440g including
cassetle & two AAA balleries

50%

BIGGER VIEWING
AREA

OTHER MODELS
AVAILABLE
FROM £89.00
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v » avery lovel of
. {, wooedworker
e E from the novice

for your first issue!

b

HIGHBURY HOUSE
Communicotions PLC

Exclusive

The UK's top
woodturning
magazine ofiers
a mii of tips

Subscription
Offer

From the UK's best publisher
of special interest magazines.

to the expert,
Practical

Woodworking

and projects,
techniques,
advice on many
diferest woods,
equipment
reviews and the
latest event and
product news,

TALKING
The tools &
techniques

-‘

you nesd

—
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"
s 4/ Thowm e LAY
8 Tortam woh Vi "y

@First issue only 35p
@ Free discount voucher

PR UL < Brhsit's
Woodworker e ruses
SEATING PLAN :

atine presents
Cropg e Madadc bt

seal foe your dwiy e ed

The leading
megernne for
the world's
most versatile
power tool.
Rowting offers
all the advice,
technigues and
projects neces-
sary 1o achieve
top results with
this remarkable
1oal.

@ Great magazines!

Subscribe today Lo any of Lhese
magazines and get your first issue
far anly 85p! Then you enly pay £2.50
per issue thereafter This is one of
many special subscription offers
available on over 4C Highbury House
magazines. Look out for more
fantastic titles in your next issue.

T T S P

intermediate to
advanced skills.

L e
b e wiw P

Just complete your detaills below or

phone cur subscription hotline on

GREAT MAGAZINES
01333 654434
QUOTE REF: OVMO2

0%

YES! | would like to subscribe to:

0 (HACTICAL ‘WODDSDEKING (12 M) | yar o 206
] ORETE (17 ssey) | youe for (2845

-

(J FOUTING & sty | yar for C1DA5
mRill MO TURIRER (4 suuey) | yeur for (1345
Is this a renewal of a current subscription’

L Tes Ll MNeo

Method of Payment
L) Chegue (rrade payable 1o MNexys Meda Lrd)
1 Masreremed CiVem L1 Sweech

-;.-::.v.u;'[[I:'IIL L1

Cardbhalders rme! —

HER{EN hsve notL ] Valid dae:L L1 1 J

FREE VOUCHER

offering you a great heliday discount

P P Expiry ¢ :[BI. Hgned: Date:
* Expiry date gne

with every subscription| My Dotalls
! e 5 ' Tidet e Forenarne: siisiiis  SUPTEITEY i

P -4 ' ‘ ! Address:
mm P ¥ ===

4\l R = Porcode: Tel: E-rrads

f . I would like a gift subscription for

. ! 8 ; ’S_ Tide: v FOremme: e SUFTQIMES e
_e. "

Addresx:

Highlary Home Commmacation LT ra thew stiratos ot me wid
Atlar mOPRLE w8 Uie Hpitery Mnma Covenasra FUC gmap 0
el =) Sthar sgatidi 00 Mokt e 10 1AL e Ty Wt pow Vil bt
prodecs sd pervom. which raw e of st o oe )

R o L R g e T ]

EE— ™

Powcodm — . Tl

PLEASE RETURN YOUR COMPLETED COUPON TO
s diptog sl g un e o iy Highbury Subscriptions, Link House, 8 Bartholomews Walk, Ely, Cambs CB7 4ZD
Tel: 01353 654434, Fax 01353 854400, wss@wyverncrest.co,uk
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gandmtools

selection from current stock
email: sales@gandmtools.co.uk
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J phone 01903 892510

fax 01903 892221

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

LG TLD FULL STOC LG T AVALASLL ALL TN
BUBJECT TOAMULARLITY ALL PRCES ASOVE ARE
SURECTTO CARRIMGE AND W87 AT 178%

WO CELIVEN TO ALL IRATS OF THE LK & WIRLIWDN
OVER Tand SOLMRE FEET OF TOOLS MAC W8ES AND
WORICNOP U INT

opening times: monday - saturdar-sam 1pm and 2pm - 5pm

g and m tools, the mill, mill lane, ashington, west sussex, rh20 3bx




Established in
1901, the original
Model Engineer
Exhibition
IS celebrating its
12nd show!

| THE MODEL
ENGINEER

EXAIBITION

SANDOWN PARK
EXHIBITION
CENTRE

29th Dec 2002
- 31st Dec 2002

e Competition displays « Free daily lectures « Trade stands
e World class models » Club and Society demonstrations

All attroctions correct at time of going to press, but may be subject 1o change or cancellation.



THE MODEL
ENGINEER
EXHIBITION

qﬂ& Annual event for Model Engineering Enthusiasts

By Car
From London: Take the A3 heading south from Wandsworth. Exit onto A309 (Kingston by-pass) signpasted to Sandown Park,

immediately after the exit for Chessington. Fork lsft ot 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 ot Jundion 10 onto A3 towards London. Exit onto 4244 ot Esher Common roundabout, signposted to Sandown
Park. Turn right onto A307, Esher High Street of Tjunction/traffic lights. Sandown Park can be found 1/4 mile along on left-hand side.

From M25 South and East: Exit Jundion 9 onto A244 towards Esher, over the roundabout o Esher Common, then as above,

By Train

HOW TO GET TO SANDOWN PARK

From London and the North: From Yictoria, Waterloo or Clapham Jundion fo Esher Stafion {20-30 minute journey). Taxi rank af station or 2/3
uih walk os follows: keft onto Stafion Road, right of Tundion onto A307. Sandowm Park can be found 1/2 mils along on right-hand side,

TICKET PRICES

On the door  Advance
OMNE DAY TICKET

No. required [Total

£

£6.50

Senior dlizens/sludents  £5.50
(NUS cardholders only)

(hildren (0ged 516 inc.) £2.50

TWO DAY TICKET
i Adubls

} Senior dtizens/students  £9.50
1 (NUS cordholders only)

Chikhen foged 5-167mc) €350 €250 .. f.....

GROUP & SCHOOL BOOKINGS (For 10 or more, only available in advance)
Adubs £5.00

Senior dlizens/students £4,00 £
(NS cordholders only)

(hildren {0ged 516 inc.) £1.50
One person is admitied FREE per 10 ticke!s ardered
Pheasee state no. of free tickets required = ——

Total Order Valve

£5.50 :
£450 i Riaiiiniss

£2.00 £

-

£IL50  §9.50 e

£2.50 SR

Swll

Apply for your show tickets on or before 20th December 2002 & sove £1 on the doily ficket price. \
Even bigger discounts available for group bookings.

- -

*

PAYMENT DETAILS

Q) 1 endase o heque mode payable 1o Nexvs Medio Ud for € ovveoeoee...
(0 Phase chorge my credit can for the 1ol omoust 0f £ .o _
d Ve A
(ondbokle’s pame

tm“mllllllllllll[lllllll

O 17 T

O Meend J Swich

Titke (Me/Mes /o)

Bidress i~

Post (ode
Tebsphone:

Famil

(ounlry

OPENING TIMES
Sun 291h Dec 10.000m — 5.00pm  Mon 30th Dec 10.000m ~ 5.00pm  Tues 31st Dec 10.00am — 3.00pm

-

L

\ d

Return your completed form to: Ticke! Sales MEE 2002, Link House, 8 Bartholomew's Walk, Ely, Combs (B7 42D
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Send to Model Engineer Classified Department, Nexus Special Interests,

Nexus House, Azalea Drive, Swanley, Kent, BR8 8HU. Tel: 01322 660070, Fax: (01322) 616319
All advertisements will be Inserted in the first available issue. There are no reimbursements for cancellations.
All advertisements must be pre-paid.
The Business Advertisements (Disclosure) Order 1977 - Requires all advertisements by people who sell goods in the

course of business to make that fact clear. Consequently all trade ads in Model Engineer carry this T symbol
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MODELS & MATERIALS

THE 10NHP McLAREN ROAD LOCMOTIVE YN ol fow, TGS
THE ENGINE WITH BUILT-IN PERFORMANCE B sk e hacisonde g
Drawings and castings for this engine in 3" and 4" scales are now available. Iela of Wight, PO32 6EZ, UK
A 6" scale version Is under development. Some parts are ready now. B e oot
A video of both 3" and 4" sizes of engine at work Is avallable at £6.00 per copy. Carrlage Included. | List still free send SAE  [guo
INJECTORS 3', 4", and 6" scale, Penberthy-style, up to 200 PSI W/P. vowwiimslortcouk: [
FITTINGS Water gauges and liffers, whistles and sirens, lubricators, steam and water valves. - -
RUBBER TYRES Now available from 2 to 6° scale, e.g. 2* Fowler -£53.50 C (!4290% lfrgllA[ gslf“ fl}&
3" Marshall - £120.00, 4" Foster or Garrett - £214.00, 41/2" Burrell - £214.00 CZ171 Brass Bar. EN8 Steel
WATER TREATMENT Heatreat 502, litre or half-litre boftles. CZ126 Brass Tube, Mild Steel
LUBRICATING AND STEAM OILS Litre bottles. POWELL BALER in 3" scale, drawings and photographs Standard Silver Steel, Books
. Gauge Plate, Suspension Spring
For further details Please contact: ‘Wheel & Pinion Cutting Service
Double B Designs, 172 Melford Road, Sudbury, Suffolk CO10 1JZ B[I'Ei;%(\)l?f' E EP’%PEIE}% R“L[a t{g-{_
Tel/Fax. 01787 375819 Tel: 0116 2676063 Email: Itcobb@yahoo.co.uk

INTERNAL COMBUSTION ENGINES TENGA ENGINEERING CO. LTD

DRAWINGS, CASTINGS, MATERIALS, SPARK PLUGS, TIMING GEARS, Harrison 140 Gap Bed 5'2CH 11" Swing x 24" B.C. Ext Equipped Ex-College £950

ETC AVAILABLE FOR A RANGE OF DESIGNS INCLUDING: Another Harrison 140 with Taper Turn & Ext Equipped Ex-College £1,200
* 0.8CC & 5CC DIESEL Space Needed Reasonable Offers Invited
* 6CC TWO STROKE Col-Student 1800 Gap Bed 6'2 Ch x 25" B.C. With Ainjest & Equipment £3,250
= 10CC GLOW PLUG Meddinas MB10 High Speed Bench Drill. On Stand. Offers on. £495
* 2 CYL. 30CC O.H.V. Gate 1 phase 7" cap Bandsaw Collant. Blade (NEW) Special price £720
* 4 CYL. 30CC O.H.C BCA MK Il Universal Jig Borer/Miller. Normally a Choice of Used. £P.O.A.
i JUST IN: BCA MACK 3 HTD JIG BORER/MILLER.

Wyvern 40cc petrol engine  YERTICAL MILLING MACHINE ETC 1 PHASE CONVERTOR ONLY £POA

RADIAL & STATIONARY STEAM ENGINES Misso - Items of Equipment:- Unused Machine Vices. Toolmakers Vices.

ILLUSTRATED CATALOGUE AND PRICE LIST £1.50 Used 12" Height Gauge. 36"x24” Surface Plate. Unused Slip Guage Sets.

Used 3MT Boring Head. BCA Parts/Accessories. New 6" Div-Head.

WOKING PRECISION MODELS Unused Large Lathe Chucks. etc. etc. Prices Plus carr & VAT

27 Petts Crescent, Littleborough, Lancashire, OL15 8ED

Tel: 0780 8446915 (day) 01706 377508 (evening) TENGA ENG. CO. LTD., STEM LANE IND. ESTATE, NEW MILTON
e-mail: graham@wokingprecision.f9.co.uk HANTS BH25 SNN K
www.wokingprecisionmodels.co.uk Tel: 01425 622567. Fax: 01425 622789

Model Engineering Supplies (Bexhill)
Visit our new web site — see the complete
lecafrolling stock catalogue.
www.model-engineering.co.uk
E-mail us at: diesel @ 17bexhill.fsnt.co.uk
or birdman @moravel.freesarve.co.uk
Model loca/rolling stock catalogue £1.25 inc. postage.
Model engineering supplies catalogue £1.00 inc. postage.
Visit our shop to see our raw material stocks,
used equipment etc.

Phone/Fax. 01424 223702 Mobile 07808 212236
17 Sea Road, Bexhill-on-Sea, E. Sussex TN40 1EE
www.model-engineering.co.uk

10 MILL
ENGINES

BOTH CORLISS &
SLIDE & VALVE

SOUTHWORTH ENGINES

117 HIGH STREET,
6 KENNET VALE, CHESTERFIELD S40 4EW o CORTONIRERER,
TEL: 01246 279153 www.wshop.freeserve.co.uk (01536 722822)

Retail, Trade & Mail Order

For details S.A.E. 9" x 4" Moulded Clay Miniature Bricks, Roof & Floor Tiles.
Scales: 1:10, 1:12 & others. (Send s.a.e. for samples)

www.grandadstoys.co.uk

=0\, s 3% G MARQUESS CHASSIS with wheels coupling
ChEddal_- 504 gas fired boiler rods and many parts made including boiler flange
Mamod SE1 stationery engine plate jigs. Tel: 01223 208603 (Herts).
Stewart Machined S50 engine WANTED 3% G BLACK FIVE, also 1366 7%G tank
o . 5 y e loco, or similar designs. Tel/Fax: 01626 353533 SA VE MONEY
Castings for Stewart S.B. (Devon).

Feed pump 1%* ALLCHIN TRACTION ENGINE. Complete set s ” B s c R l B E To DA Y

£195 Tel: 01462 684332 (Herts) [EEWRoAnimsbalonih:stoinilitrmiil




“WAETED!!

5" GAUGE
LNER “A3” LOCOMOTIVE

Top "Cash” price paid — Fully Detailed to Exhibition Standards if possible
Please contact: lan Earp-Smith
The Smithy, Thoroton, Nottingham NG13 908 — Tel: 01949 830323

SOCKET SCREWS

Dowel & Spring Pins. Dormer HSS Taps & Drills. Draper Tools.
NO MINIMUM ORDER PROMPT SERVICE
Send 4 x 1st class stamps for our latest catalogue (refundabie)

Special offer*=**=* Workshop Discount Pa """
36 packets of socket, hexagonal and /;?
slotted screws up to a max. size of % i
2BA - 5/16" - M. Various threads / lengths. 5 y
Catalogue value of pack is over £35.00
Pack on offer to you for only £10.55 + E24w5 & ‘34 ~g
Send for this offer and benefit from a very f&
useful stock of screws in your workshop. i J'f
You will not be di Refund
EMKAY SCREW SUPPLIES (M
74 PEPYS WAY, STROOD, ROCHESTER, KENT E? 3LL

Email: emkaysupplies@onetel.netuk

, be L9
Cap. Csk. Button. Set (Grub). Shoulder
3 METRIC. BA. BSF. BSW. UNF. UNG
Hexagonal & Slotted Screws Nuts & Washers.

Tel: 01634 717256  www.emkaysupplies.co.uk  Mall Order Only

steammodels.uk.com

A small selection of our present stock of high quality Fve steam models inc:

5" Gauge Halton Tank

3.5" Gauge Beyer Garrett

3.5" Gauge LMS Class 5

1.5" Scale Royal Chester

7.25" Gauge LMS Class 5

Richard Evison
Steam-models.uk.com
31/32 South Street, Riddings, Alfreton,
Derbyshire DE5S5 4EJ. Tel. & Fax. 01773 541527
Many more steam items available.
www.steam-models.uk.com

A VL ENGINEERING |~
'I'RAFTION Eiﬁrl NE

Traction
Engine
Lamps

Fully sprung

and working
mctrcady)
Solf Assambly
rmmumzl;:mmu
2" Scale Rear Lamp Kit £11.10
3" Scale Kit (2 front lamps) £92.00
All prices include PAP snd VAT

%Wﬁ.ﬁa

M. ENGINEERING
PO Bom ABEY. Fengpaetaed. .2 TR

Farrgatee
L T Angeood 1425 4MOM

COPPER TUBE, SHEET, BAR
and other non-ferrous metals.
Send 9" x 4" SAE for lists.
R. Fardell, 49 Manor Road, Farnley Tyas,
Huddersfield HD4 6UL
Tel: 011484 661081

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 BB4319 Fax 01427 884319

PLEASE MENTION MODEL
ENGINEERING WHEN
REPLYING TO
ADVERTISERS

BLACK-IT?

Easy to use Chemical BIacking for lron and Stesl
Produces a profesalonal salin biack Thish In Bss mn&;a minules

Lowge bt (4x 2 E64.99
Black-it! IE.II for Br-: £18.99
All prices inclucks VAT & neos day delivery
Pixel-Plus, Bryrross, Pwihal, Gwynm LL53 8EH
TedFax 01758 720256 Access, Visa & Swiich
For more details, visit our web slle at www black-itoo.uk

] MlNl-Z'ﬂ Real Working Scale Organ

Dimensions:
(exc. Front)
SE0mm/ 22 L
270mm/ 100470
350mm/13H
Weight: 16kg
Powered by 12v.

- -
‘.'::»--.._Q.
Internal Battery
or ext, supply.

ini‘
. " =

Treat your Model Enginer to a sexy partner!
20 sweetly voiced organ pipes. Harmonette player-
syste, up to 128 tunes in a matchbox size cartridge!
Decorative front supplied by ourselves or as a nice

little project for yourself.

PART BUILT MODELS BOUGHT, locomotives,
traction engines, beam engines, marine engines,
boats, even rusty wrecks purchased. Completed
models also bought regardless of condition. Tel:
0121 358 4320 (Birmingham).

FLYING SCOTSMAN 2.5” gauge
LNER 4-6-2, advances stage,
professional work, rolling chassis,
fitted cab, running boards, smoke
box, boiler partly built, tender built
in brass. £650

GREEN ARROW 2.5” gauge, 2-6-
2, three cylinder, advanced stage,
professional work, rolling chassis,
valve gear, fitted cab, running
boards, smoke box, boiler partly
built, tender built in brass. £600

GWR 1000 Class 3.5" gauge, 4-6-
0, air running chassis, quality
work, tender chassis completed
with brakes, leaf sprung, new set of
drawings, materials £1,000

Tel 01483 274464 or
Mob 0776 2326878.

Delivery and packing arranged -
free of charge in UK

“GUNMETAL, BRONZE AND BRASS" in 12"
lengths by mail order. For price list S.A.E. to
PEMMSA, Unit 8, Riverbank Enterprise Centre,
Dewsbury, ' West Yorks WF13 3RQ.

HARRISON LATHE SPECIALISTS.On site service,
8re -purchase inspections on your behalf.

aluations and disposals, etc. Contact Pemmsa
01924 459276 Mobile 07786 146738.

SHIP AHOY!!
Workshop clearance. Need room to build yacht! Myford S7B with 3&4 jaw
chucks, 4 way and rear t/post, collets, capstan feed tailstock, heaps of reamers,

drills and other tooling. 1963 MCH but major overhaul, includes new leadscrew
and motor and much else. Also Tenga jig borer with dedicated 3 phase
converter, collets, and many more other special bits £1900 OVNO for the lot.
Buyer collects Romford area. Tel: 01708 746397. Ask for Alan.

Only £995
(£1200 with front)
Inc. & unes. Batiery charger

& VAT. Delivery extra

Alan Dell Music
Whaplode Drove, Spalding, PE12
(Tel: 01406 330279 or 330301 (eves

HAVE YOU SEEN OUR
SISTER MAGAZINE
“MODEL ENGINEERING WORKSHOP’




WORKSHOP EQUIPMENT

VISIT OUR NEW WEB SITE- www.projectmachinery.co.uk
A sample of our current stock includes:
Emco V10P, 5"x 24", martwds c/w 2 morse

Lathes.

Colchester Bantam 2000, 6"x 30",,

aepped s i £1450
Colchester Student MK1, 6 1/2"x 25", gap bed,
RIRER s s e e e e m e e £900
Colchester Student MK2, 6 1/2"x 25", gap bed,
equippedinc. collets . ..........c00000 £050
Colchester Triumph 2000, 7 1/2"x 50", equipped
el T g T ] e L S e £2750

HarrisonL5A, 5 1/2"x 24", gap bed, aqulppod inc.
taper turning £750
Harrison M250 5 1/2"x 30", (long bed) equipped,
almost as newcondition .............. £2950
Harrison M300 6™x 25", equipped, excellent

Lo e e I T P et P £2650
Myford S7B, 3 1/2"x 19", on cabinet, 1 phase,
o et B A B e e T L LR £1375
Boxford ‘A’ 4%,'% 22", feeds & gearbox, cabinet
stand, equipped . ... ....cie e cainaass £700
Emcomat 8.6, 4"x 24", geared head, cabinet stand,
1 phase, equipped, asnew ............ £1275
Various

Optical dividing head, superb,

Qualters & Smith 6" power hacksaw, choice
Eagle hand opp surface grinder, 1 Ph, . .
Meddings MB4 bench drill, 10 speed, as new
Jones & Shipman 540 surface grinder c/w coolant & mag chuck,
Fobco 7/8ths industrial pillar drill, excellent example .................. £700
All prices + VALT. Part exchanges always welcome, other machines available, can deliver nationwide (High Wycombe)

Telephone 01494 481 682 (day & eves) Mobile 0775 2659904

milling head, cabinet stand . ............ £1275
Milis.

Viceroy AEW vert, 34"x 8" T, power feed, swivel
head, superbcondition ........cc00u0nen £975
Marlow vertical, 28"x 7" T, swivel 3morse taper
head, excellent value ...........i0uuuun 2695
Bridgeport, 42"x 9" T, vari speed head, power
feeds, digitalreadout .. ............c... £1450

KRV 2000, (Bridgeport copy) varl head, P. feeds,

digital readout, mint £2500
Adcock & Shipley 1ES, vert/hori, 30"x 8" T, power
teed et £950

POWEE TOBC '« o v+ v sislslslelonis aaie s hie wiais £1500
Arboga, German mlll/drill, geared head, 22"x 10" T,

digital dials, outstanding, .............. £1350

Emco FB2, mill/drill, geared head, 24"x 8" T, power|
feed,cabinetstand, .................. £1475
........................ £295
........................... £495
........................... £295
....................... £495
........ £950

VENSON

NGINEERING

Machine Sales
EX BRADFORD UNIVERSITY MACHINES

Colchester Master 6 x 36" Late full

Arboga Maskiner geared Head Pllla)rF prill 3

Raglan 5" x 20" Lathe
Thommen chl

Colchester Ch
Arboga Geared Head

Edwards 4ft X 'IéG Gulllotine.......

Elliot 00 MIll 27" X 8" Table,

J4+5 540 Surface

J+5 12-12 Hand oﬂ; gilndrlcul Grinder Single Phase
n

Tooled £1500

£875

Gear Box P/F SIngle Ph ase Fully Tooled £1400
-Breaker Tool + Cufter Grinder £870
usfer, Iuﬁer Turning Rear Tool Post, Bed Stops Fully Tooled £1200
£850

£550

£1800

£1800

ke New Condition) £3500

£850

r
Elliot 4E Pedestal Drill 4 hharse Power Feen:ls

3 of Harrlson L5 Lathes LA]I Good Condition
Harrison Vert Mill 30"-8" Table (Superb Condlﬂons!

LAST 2

£1100-£1750
£1800

+ LORCH - ‘

UNIVERSITY MACHINES PULTRA TATHE
ALL COME WITH EXTENSIVE TOOLING AND ARE IN OUTSTANDING CONDITION

MILLING MACHINES

A.E. Jones Vert/Hort Swivel Head+Table Power Feed (Tom Senlor Size) £1350
Brldgseﬁuﬂ 42" 9" Variable Speedhead Digital R £2800
orizontal mills .....cceeee from £500
Harrison horizontal mills from £700
LATHES
Boxford Cud Metric Cab/Stand PCF £875
2 Colchester Masters 6" 36" One with clutch £1400
Harrison L6 Gearbox PCF Gap Plece Missin rgr Tidy) £800
Colchester Bantham 2000 6" 30" Gap Bed uul al £1850
Harrison M250 Fully Tooled .. £2300
Colchester Chipmaster Tooled 'I‘uper Turning Rear Tool Post (Verty Nice) £1450
MISCELLANEOUS
Jones & Shi man dig. del AT new b d £550
Bridgeport 5l ecd excellent condition £800
Vicero pedeslul grinders, 2 off, ex cond (small & £180
Le slotting machine 3“ stroke, small ootprln! swivel 'i'mﬁd rebullt & ga[nred LE1175
LBridgeport m! Iln% 2 speed motor R8 power quill (fits most mills, le Adcock & Shipley ‘IES: £850
E:IIpse magnetic chuck 19" x £300
ylgresses from £50
hester Chipmaster iathe {brauklng] £350
l-larrlsun spares pl phone
Swivel vertical head 4MT, make unknown but will fit Senior, A&S etc with modification . +£300
Collet chucks, box blocks, vices, angle pIuies surface p tc "‘Iecse phone
Union Bench Drlll £280
Student/Master Collet Chuck 2 of each £100
Student 18" Faceplate .. £95
Boxford 2MT Plllar Drlll (Untidy) £80
Hort Pedestal Sander 15 Disc Ex Unl . £350
Hydraulic Stacker Truck Ideal for I.lfﬂng Vices and Chucks 800 kg £350
Jones Shipman Bench Centre POA

Tel: 01274 544409 & 780040

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

More machines ulwuﬁs in stock.

obile 07050 272169

4 Duchy Crescent, Bradford, BD9 5NJ

— R.A.ATKINS —

MYFORD SUPER 7B LATHES, from ...
MYFORD SUPER 7 LATHES, from..
MYFORD MLY, clutch makers rebuild.
MYFORD ML10 LATHES, cholce ....
JUBILEE 30" WOOD LATHE, tooled
HARRISON HORIZ MILL, vert head........
UNION TOOL CUTTER GRINDER, tooled ..
WARCO MINOR MILL DRILL ...ccoovuuse
PROGRESS NO.1 %" PILLAR DRILLS
WARCO VERT BENCH MILL..........ccccone

MYFORD RODNEY MILL ATTACH, sult ML10
MYFORD PLAIN VERT MILL SLIDE.
0&S BULLDOG 6" HACKSAW. .......
MYFORD METRIC CONVERSION SET ...

100'S MODEL ENGINEER TOOLS & EQUIPMENT
WE URGENTLY REQUIRE TO BUY WORKSHOPS

HUNTS HILL HOUSE, HUNTS HILL, NORMANDY,
GUILDFORD, SURREY GU3 2AH

Tel (01483) 811146 Fax 811243

Seen My CAT!

Now on-line

Models, Machinery, Misc.
www.theengineersemporium.co.uk

ATTENTION MODEL
MAKERS

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

Tel: 01555 751121 Fax: 01555 751682

HI-TEC 3-PHASE CONVERTERS

Speed Controls, Fwd & Rev Switches, 12 volt & 24
volt dc. to mains 230 volts ac full sine wave inverters.
Static and Rotary Phase Converters 0.8 KW to 45 kW

to run 3-phase 415 volt machinery from a Single Phase.
We can also supply Transformers and Components.
Website: www.phaseconverters.co.uk

e i SSA0 o 108 S|
COMPLETE HOME WORKSHOPS

AND MODELS PURCHASED.
DISTANCE NO OBJECT

Tel: Mike Bidwell on 01245 222743

JOSEPH CORNER
MACHINE TOOLS

HARRISON M250X30 DRO Toollng
HARRISON M300x 25 Tooling....
HARRISON M400X60 Tooling
COLCHESTER Student 1800.........
COLCHESTER Triumph 2000 50"...
COLCHESTER Mascot

COLCHESTER Mascot 1600%100 dro v e 24800
FOBCO STAR Bench Drill £110
BRIDGEPORT 42" % 9" fTON ceucucececnses sesss seseesersnsnnne 400
ALBA 14" Shaper £50
NEWHALL CNC |ig Borer 43x24........ ceeere veseeeenn £10,000
WARD CAPSTAN £100
EXE Surtace Grinder Hand Op..... . swssss sssss ss swssvese s LLB0
JONES & SHIPMAN 540 £700
A&S 2E with Bridgeport turret head.... couw s ssse . 2900
A&S 2AGU DRO 40X10 £800
CNC ROBOT £2000
Many more h ble, all hi sold as seen

Tel: 01283 547569 Mobile 07970 949857
TOOLS PURCHASED

Hand Tools

and Machmery, whole or part

and modem. Wil call

collections — ol



something you need, get in touch.

THE TOOL BOX

For the best in used hand & light machine tools for all crafts
We dalso purchase good equipment and sell related books, as well as
providing a world-wide back-issue service for Model Engineer and
Engineering In Miniature. We don't publish lists, but if there’s

Open Monday — Saturday throughout the year
Colyton, East Devon EX24 6LU

e-mall: dffoolbox@gol.com www.thetoolbox.org.uk

Tel/Fax: 01297 552868

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

FOR SALE Harrison L5 4v" x 24" metric lathe.
Single phase. 3 x 4 jaw chucks, face plate. Good
condition. Buyer collects. £900. Tel: 01332
671126 (Derby)

TURNING TOOLS with tough wear resistant inserts
£5.00 each. High speed steel |athe tools £3.00
each. Tel: 01978 350263 (Wrexham).

FOR SALE Set Quorn T & L castings, bearings
wheels, motor sensible offer, Myford drum switch
£7. Tel: 01792 472274 (Swansea).

MYFORD ML7 LATHE c/w v/slide tools bench £600
ono. R. Milner 01274 562870 (Yorkshire) evening.
BRIDGEPORT 42" X 9" variable speed head single
phase £1050 Cytragon 120amp welder single
phase £100. Tel: 01274 883667 (Yorks).

WARCO 6" UNIVERSAL LATHE with vertical mill,
complete with accessories and cabinet. £550. Tel:
01621 816533 (Essex).

MYFORD MLT on stand, VGC Myford vertical slide
and chucks etc. £850. Tel: 01733 236010 (Cambs).
MYFORD ML7-R makers stand 3/4 jaw chucks
change gears as new £650. Tel: 01873 821201
(Abergavenny).

BOXFORD CUD 5"x22" Mkll lathe.
Comprehensive tooling. Immaculate £950. le
surface grinder and Vanco linisher also available.
Tel: 01684 574966 (Malvern).

TOM SENIOR slotting head for sale. Telephone:
01702 292 896.

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

T0 ADVERTISE HERE CALL
01322-660070

Complete Home Workshops
and Models Purchased
Distance no object
Tel: Chris Moor on 0115 925 4222

TRUE PHASE
CONVERTERS

ESTABLISHED FOR 60 YEARS

* RUN THREE PHASE
MACHINES FROM
A SINGLE PHASE
SUPPLY

* REVOLUTIONARY
DESIGN

+ OUT PERFORMS
OTHER CONVERTORS

* MONEY BACK GUARANTEE
DANEBURY ELECTRIC LTD

Phone, Fax or Emall for Colour Brochure
emall: truepl yelkectric.co.uk

Web: www.danebury.co.uk

Tel: 01202 524888 .,
Fax: 01202 530940

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 in a variety of encoder lengths.

Phone +44 (0)1481-235708

Ortec

RAIL
N

THE MINIATURE RAILWAY
SuppLy Co. LIMITED.

FLAT BOTTOM RAIL

In Aluminium Alloy and Steel

[ > 9 -1-1
i 1KG/M 24
(2lbs/yd) l
— L)
A <=16—
M Um &
35 HE{;?;W A Y
ALLOY

- 20 —

35
4.4KG/M 45
(9lbs/yd)
STEEL
Y

All the above section are offered with a range of fittings to suit.
Other larger steel rail sections and fittings are also available.

The Miniature Railway Supply Co. Limited.
42 Stratford Way, Boxmoor, Hemel Hempstead,
Herts, HP3 9AS, England
Telephone, Fax & Answerphone: 01442 214702
www.miniaturerailwaysupply.com

SERVICES

T.K.D. ENGINEERING

Machining, Pattern Making and Build Service
for Model Engineers and Model Makers
All types of work undertaken regardless of scale
Over 20 years experience
High quality engineering at competitive rates
Terry Davis
2 Kingscote Road East, Cheltenham, Glos, GL51 6]S
Tel: (01242) 581341

We have a good reputation for our work and
delivery scheduling. We specidlise in press fools,
jigs, fixtures, machining componenis and are also
able to weld and heat freat in small batches

(24 hr update)

www.tradesalesdirect.co.uk (rrade Prices)

Don’t wait for the next issue! Check out the Internet Web Site above. It contains a stocklist
of used lathes, millers, grinders, drills, saws, miscellaneous machinery, accessories, items of
interest, etc. A stocklist is also available ‘FREE’ by
Contact: David Anchell, Quillstar Ltd, Lower Regent Street, Beeston, Notts. NG9 2DJ

Tel 0115 9255944 Fax. 0115 9430858 or you can send an e-mail to: david@tradesalesdirect.co.uk.
WORLDWIDE SHIPPING. TRADE SALES DIRECT IS A SUBSIDIARY OF QUILLSTAR LTD.

post.




—
144 Maidstone Road, Foots Cray, Sidcup, Kent, DA14 5HS.
Telephone 020-8300 %070 - Evenings 01959 532199 - Facsimile 020-8309 6311.
&
Opening Times: Mondeay-Friday 9am-5.30pm ~ Satunday Morning Yam-1pm
= -
www.homeandworkshop.co.uk
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_operation
+ Zero re-set/Data pre-set
* Linear error compensation

+ Inch/Metric conversion
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Datahold /

- Centre Find ~

+ Continuous emory

* 5 Year Warranty

n. 10 Encoders

Switchable resolutions of 5,
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+ Maintenance Free — Fit and
Forget
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Rating) - impervious to

+ 5 year Reader Head v
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