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Editorial news, views, and comment.
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Letters to the editor
PAGE 14

Ron Isted continues his fascinating story of
the Smith Atlantics of the NER
PAGE 17

Malcolm Stride describes how he fitted
digital readouts to his new milling
machine.
PAGE 20

Peter Heimann describes how to make the
pillars and wheels for this superb clock
which can be built in the average model
engineer’s workshop.

PAGE 22

Peter Spenlove-Spenlove describes how
these invaluable aids to turning are made
and offers some additional general advice
on lathe chucks.

PAGE 25

Alan P. Bibby goes to the record-breaking
Lionsmeet 2005 for the 21st anniversary of
the meeting for model Lion locomotives in
all the popular gauges.

PAGE 26

Neville Evans begins a new series on a
5in. gauge version of the handsome
Southern Railways Schools class of
locomotives

PAGE 30

Martin Wallis describes a superbly
detailed model of a unique vehicle, and
the prototype.
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On the cover ...

In this issue we report on this year's
winner of the Joe Martin Foundation,
Metalworking Craftsman of the Year
award. As can be seen from the cover,
winner David Kucer of Montreal, Canada
specializes in model guns. A report
appears in Smoke Rings in this issue on
page 13. Mr Kucer is the tenth winner of
this award and will receive a gold
medallion, award plaque and US$1,000 at
the North American Model Engineering
Society Exposition in Toledo, Ohio in
April. Last year’s winner was Gerald
Wingrove.

Colin Pape in France tells how a day out
turned into a fascinating design study,
and engine building project.

PAGE 36

John Edwards continues his description
of the main chucks used in ornamental
turning.

PAGE 40

G. R. Thornber continues his description
of the construction of the valve gear and
lubricator for this neat little locomotive.
PAGE 42

Why not convert a Mamod to three
cylinders asks Roly Williams.
PAGE 44

A review of what clubs around the world
are up to.
PAGE 48

Forthcoming events.
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Maidstone Engineering
Supplies
A complete range
of materials
B.M.5.Brass. Phos Bronze.
=~ Copper. 5t/5teel. Nuts &
agfe - Bolts Nylon St/Tube Screws.
\ Studding. Rivets, Drills.

www.maxitrak.co.uk

% 10 Larkstore Park Lodge Road Staplehurst Kent
MY Tel : 01580 893030 Email : info@maxitrak.co.uk

STEAM & DIESEL CASTINGS

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

o Class 10* * De-Winton (Pyfin)
® Class 20 (Chopper)  * Planet Diesel
o Class 35 (Hymek)  ® Metropolimn™

® Class 37 * Dock Shunter
* Class 40" (Whistler)  » Mk | Coach
® Class 42/43 (Warship) * Mk 11 Coach

fesiegm PLANET DIESEL 1Smsdstma + 0%on Waod
#Class 5| (Prairie Tank) = Riding Wagon

201562 754530 -c=x }VV::BMTH * Alaleins"

emall: couk *Class55 {Ddﬁcj &?%"G;UF

For details send 9 x 4, "t Class 42p SAE. to;  Completly ik loco,pre-machined ks, cstngs o dhawings supphied

Steam & Diesel Castings, 59 The Foxholes, Kidderminster, Worcestershire DY 10 2QR

12 & 24V MOTORS AND SPEED CONTROLLERS
SPROCKETS AND CHAIN . GEARS
SPEEDO’S . AMMETERS . BATTERY CHARGERS
PNEUMATICS INCLUDING VACUUM/PRESSURE PUMP
BATTERY CARE PRODUCTS . SPRINGS . BEARINGS
WHEEL BLANKS . SIGNALS . FUSES .LED'S . SWITCHES

TEL:0870 9089373 (national rate) FAX:01282 613647
EMAIL: pselectronics @btinternet.com  FOR YOUR FREE LIST

PARKSIDE RAILWAYS

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

THE ART OF MODEL ENGINEERING

; '*r' '.-'“ |
“;.‘/ :
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LS,

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

Telephone 01789 721444

www.modelsteamenginesuk.com




PHOENIX LOCOMOTIVES LTD
London Model

would like to invite you to::

DRIVE-YOUR OWN-CIAYS 501 : :
® 5-inch Gauge Englneerlng

§ Nearly 6 oot lofy- EXI"I I b ition
S abraesn— 2006

RAIL EXPRESS
Modeller magazine

‘Buy as you build’
scheme for readers

No specialist skills
or tools required
(if you can build in
4mm scale, you
can build this!)

Many examples of
our drive-train
running nationwide

For your information
pack and to

reserve your kit, et j Sponsored by
contact us now

: - : o ‘.-_,.um;ﬂﬂﬂ
‘3‘? PHOENIX prt. L5 2 Y L
LOCOMOTIVES LIMITED ;
1 Colchester Road, Southport, Merseyside PR8 6XJ

Mainline: 01704 546957 Mobile: 07973 207014
E-mail: keith(@phoenixlocos.com Website: www. phoenixlocos.com eXG n rG >
- 4!0

i

Palace "
Great Hall

- For all your model engineering requirements. 20th, 21st, 22nd »
Manufacturers of the renowned Polly 5" . 1. 7 M ' JGI’IUGI’Y 2006

gauge passenger hauling, coal fired steam

loco kits, which are easily assembled with - . : Free CG r Parking Admissions

Polly Model Engineering Limited

Incorporating Bruce Engineering

hand tools and mimmal skill. Polly loco kits "
provide an ideal introduction to the model - Travel by rail to Alexandra Pak Aduli‘s £9-09,
engineering hobby. Latest Polly VI illustrated, 4 seniom £8 00
Kit price only £5995 inc VAT. station or by underground to
- Manufacture is \gmd Gr\:en. Ko Chidren £5 00

complemented by our Bruce Engineering b

Model Supplies business, giving a Alexandra Palace

comprehensive range of steam fittings,

accessories, materials, books, ete, We

specialise in supply of quality injectors

(JC, Chiverton), pressure gauges, ¢ic.

Stationary engine Kits: we produce a wide F . : J ] 0 3 OG m = 6 mpm
range of over 45 different models, including 4 £, " ]

. o : Friday and Saturday
Stuart Models. A i

Practical Scale: Drawings, Castings. lost wax f .' ] 0 . 3 OCI m — 5 . 00 pm

parts, laser cut frames, CNC rods, CNC
Sunday

platework, etc for the range of locos designed by
Neville Evans and serialised in Model Engineer.
(Last Admissions dpm)

See us at exhibitions or find these & other items in our
Supplies Catalogue £1.75 posted UK $5 worldwide

Polly Loco Kit Catalogue £3 Stuart Models Catalogue £5 . Sa\fe £££ by
e booking in advance
before 4th January

FOR FURTHER INFORMATION & QUEUE BUSTERTICKETS SEE OUR WEBSITE :
WWW.LONDONMODELENGINEERING.CO.UK OR TEL:01926 614101
Polly Model Engineering Ltd (Inc.Bruce Engineering)
Bndge Court, Bndge 5t., Long Eaton. Nottingham, NG 10 40Q0Q Meridienne Exhibitions Ltd, The Fosse, Fosse Way, Leamington Spa,Warks, CV31 IXN

tel. 0115 9736700 fax 0115 9727251 _— Tel: 01926 614101, Fax: 01926 614293
m www.pollymodelengineering.co.uk E-ﬁ email: inffo@meridienne.co.uk www.meridienneexhibitions.couk




BRIGHTON | Model Engine Builder

AbOU For beginning
\C Engines to expert build-
CENTRE ers with small
to full-sized
shops and
b
10am - 5.30pm v % ! \
3
Build
articles s
Centerfold Brilliant
articles g
Technical
articles Subscribe now for 2006

Items of interest 2006 Back Issues are avallable.
. Subscribe directly on our Web site

Iarge dl’ﬂ:ﬂ’ ings or print the Subacription Form

11" X 17 found there and mall it today to:

Eilmwood Publishing, Inc.
737 Elmwood Ave.

Vallejo, CA 945981-6641 U.S.A.
www.modelenginebuilder.com
Toll-free, U.S. & Canada 18669968089

Adults - £7.00 Children & OAPs' - £4.00

iy B askovd i B SELICH ol g M n
Family - £18.00 (2 Adults & up to 3 Children) ?ﬂ“ 8 4 or 01:707:643-1970
Advance Box Office [for groups of tens+ people] 01273 292695 Bul cle ) Facsimile 01 707 642-5783

WWw.brightonmodelworlid.co

TRACY TOOLS LTD.

2 MAYOR’S AVENUE, DARTMOUTH, SOUTH DEVON TQé6 9NF

Telephone: (01803) 833134 » Fax' (01803) 834588 Credn‘ Card Hotline: 01803 839500 {minimum £10)

SAE%",}EYSA"A"-AB'—E Website: www.tracytools.com  email: info@tracytools.com
MODEL ENG TAPS & DIES Taps each size) 'y X 40, %5 X 40, ¥y % 40, 75, x 40, Vo % 40, o % 32, %4 % 32, % x 32 | _TAPS: £18 SET

Ya %32, Y2 3 40, *w % 40, ¥ x 40, "V % 32, " x 40, Ve x32, "> x 40 TAPS £22 SET
1,2,3,4,5,6,7,8.9 10BA TAPS £18 SET

(CYCLE OR BRASS THREAD) /s x 26, %ha % 26, %4 x 26, hs X 26, /2 % 26 DIES £18 SET

DIES £18 SET

TAPS 8 SET
TAPS £18 SET
TAPS £20 SET
TAPS £18 SET
TAPS £20 SET
TAPS £25 SET

TAPS £15 SET
TAPS £18 SET

SSEI'
DIES £20

BESQESET
DIES £18 SET
BESHSSET
DIES ET
DIES £25 SET
DIES £25 SET
DIES £25 SET

METRIC COARSE TAP SET (2 Taps each size) & METRIC DIE SET:2,3,4,5,6,7,8,9,10, 12 m/im
0. ﬂm!:cmm'mg I_igum m;u:mcn:s:ru 186, 18, 20, 22, 24 m/m
UNF OR UNC TAP SET (2 Taps each size) & DIE SET: 0to 12 UNF or 1-12 UNC

UNF OR UNC TAP SET (2 Taps each size) & DIE SET: Yy, "hg. "o Yw %, The. Vs

UNF OR UNC TAP SET (2 Taps each size) & DIE SET: *hs, "y, 7y, 1"
GAS PIPE SET: 'is, "l ¥n, V2, %. %, (2 Taps each size]

. METRIC FINE PITCH SETS (10 sizes from 3 - 12 m/m) TAPS & DIES
. METRIC FINE PITCH SETS (B sizes from 14 - 24 m/m) TAPS & DIES

APS £18 SE]
TAPS £30 SET

10) TAPS £18 SET
(B) TAPS £18 SET
ENDMILL SET (THREADED SHANK) [s, */s, s, s, ¥, "ha, /z] of {m/m 3,4, 5.6, 7, 8, 10, 12 m/m] £20 EACH SET
8. SLOT DRILL SET (THREADED SHANK) ['s.%1s, 'Va.%he. s, he, "] O fm/m 3, 4, 5,6, 7, 8. 10, £20 EACH SET

| | || [, | o | |13 | O

19. ENDMILL SET, %, %s,"s, 1" DIA, WITH ¥ THREADED K TO FIT COLLET CHLUX SETOF 4
20,

COUNTERBORE SET SPOTFACING) ] OR £30 SET
21, WEH'SET mnm‘mm[‘&. 32, ', Va2, s, . l m'm E30 EACH SET

F12 SET [
E25 SET

"TR @ EGSETZ DR @ £5 SET |
7> INDEXABLE ENDMILL (THREADED SHANK) @ £14 WITH TIP
GFD
Tos - 1: 1 - 13mim T-bm/mx.im/m @ E18, B-
STAINLESS STEEL DIAL CALIPERS (MM OR IMP) @ £12 EACH MAGNETIC BASE @ £15 EACH
EXPANDING REAMER SET, FROM

-7.@
A

@ £30 SET
@ £70 COMPLETE |

33. Eﬁlm;umn 1MT@E18 2 M.I'TOZIJ DRILL GAUGES, IMP. WM . LETTER, NUMBER @ £4 EACH T0SMALLBURRS @ £5 LOT
34, .H.S TH'!:S ® |.h -fl 1" 0!:‘1'85!7 B ", DIA @ 50p ALL SIZES COVENTRY DIEHEAD CHASES -ALL 5|

5 El n @ F80 + POSTAGE
36. :man:m m{.ﬂ“ﬁ} ﬁSHWKm%SW @ ET0EACH, WITH TIP [EXTRA TIPS £2]
37. _ PARTING OFF TDOLHOLDERS, COM, WITH COBALT BLADE. e @ E13, 1> @ £14, 7w @ £14,: @ £16_EACH
38, VARIOUS DRILLS, BELOW *, DIA. 10 EACH, STUB, QUICK SPIRAL. SLOW SPIRAL, LEFT HAND, @ £5 EACH TYPE
39. KNURLING TOOLS. 2 WHEEL SIZE @ £5, 6 WHEEL SIZE @ £70 (SPARE KNURLS £2 E.
40.  ROHM PRECISION DRILL CHUCKS, WITH No. 1 OR No. 2 MORSE TAPER ARBOR *he @ £7,°, @ £8,", @ £10

FOR UNITHREAD Also:Selection of Dovetail, Wi , Kaurls, Carbide Centres, Cycle Taps & Dies, Boring Bars, Left Hand Tap & Dies, Milling BRITISH
WARRIOR

TAPS & INSERTS Cutters, Reamers, Countersinks, Gear Culters, Skitling Saws, Acme Taps, Diehead Chasers, Sockel Reamers. These are availabie between 50% & 75% off st price
Call 01803 559505 Open: Monday to Friday 8am fo 5pm - Wed + Satl to Noon 0 by return. Ov P&P PO.A.  Send for new complete Catalogue (Stamp Please)




It a job’s worth

Send £2

for our latest

or visit our

website

doing....

Over 70 challenging projects
for the small workshop owner.
Proven solutions for:

{3} Work Holding and Positioning

{3 Tool Holding and Positioning
£’} Manipulating Tools

{3 Stand -Alone Machine Tools
f':} Drives and Major Attachments

Hemingway Kits
126 Dunval Road, Bridgnorth
Shropshire WV16 4L.Z
United Kingdom
Tel/Fax: +44 (0) 1746 767739
Email:Info@hemingwaykits.com

www.hemingwaykits.com

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

* 4" FOSTER AGRICULTURAL ENGINE
(ILLUSTRATED ABOVE)

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

*INDICATES THAT DRAWINGS FOR THESE ENGINES
ARE ALSO AVAILABLE IN METRIC FORMAT

FULL ENGINEERING SERVICES AND TECHNICAL SUPPORT AVAILABLE.
FIMNISHED AND TESTED BOILER. HORN PLATES, TENDER SIDES AND SPOKES
ALL LASER-CUT. FULL WHEEL BUILDING SERVICE INCLUD ING VULCANISED RUBBER
TYRES. MACHINED PARTS, GEAR CUTTING, CRANKSHAFTS, OIL PUMPS AND
ACCESSORIES INCL UDING WHISTLES, LAMPS AND FIRING IRONS.

600D READING -

INTERESTING PROJECTS!

Model Steam Locomotives
* 1954 « Greenly rev. Steel » £19.35
Henry Greenly's The Model Locomotive was published in
1904 and formed the basis of the first edition of this book,
published in 1922. Five further revised editions appeared
over the years before the outbreak of World War |l, a
- | seventh edition appeared in 1951, and the eighth edition,
reprinted here, appeared in 1954. The last two editions
were revised and updated by Greenly’s son-in-law Ernest
A. Steel, with considerable input from Greenly's daughter
Elenora, but remain very much the work of Henry Greenly. Perhaps because
of the amount of work he undertook for Messrs. Basset-Lowke, Greenly's
experience of designing and building model locomotives covered all gauges
from Gauge | to 5" gauge, and the major changes between editions of
this book chart the gradual increase in gauge of the models being built by
model engineers, with 5" and 74" gauge practice becoming more and more
prominent. However the smaller and larger gauges are also well covered, and
this range of gauges is unique to this title. Greenly was a professional engineer
with very wide ranging experience, and this is reflected in the pages of this
book; 16 chapters of direct writing and instruction, all very fully illustrated
with drawings, tables and photographs - many of the latter illustrating models
built by some of the twentieth century’s finest builders.
Any book which has effectively remained in print over some fifty years has to
have been of the very highest quality, and a century after the first version of it
appeared, Model Steam Locomotives remains one of the very best books
written on building model and miniature steam locomotives, and one which
will prove an invaluable reference for locomotive builders in the 21st century.
322 pages and paperback.

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

Clockmaking for the Model Engineer

* Thorne » £ 13.95

Written to help the established model engineer who would

like to build a first clock, this book does just that extremely

well. There are no instructions on how to get the best

from your lathe, how to set up work on the milling

machine, or similar sorts of advice. It is assumed that you

know these things already, and that you are experienced

in the use of hand tools. Perhaps you have thought you

would like to make a clock (a future family heirloom), and

wish to know what specialist techniques and tooling are required. This book

takes you through the construction of a typical clock, describing, as they arise,

those techniques of the clockmaker that differ from, or are seldom used, in

model engineering. Specialist tools and their uses are also described, as the

need for them arises during clock construction. Virtually all of these tools can

be made by the clockmaker; clockmakers have always been toolmakers as

well. Finally, drawings are provided for one simple, and unusual, clock which is

ideal as a first clock making project, but which still requires you to make all

the pieces likely to be found in many more complex timepieces. Within the

pages of this book, well known horologist Colin Thorne has provided the

model engineer with an ideal introduction to the fascinating world of clock

making. Here is comprehensive information, put over in a relaxed and readable

way, with lots of *wrinkles" which will useful to all model engineers, whether

or not they go on to build their own horological masterpiece. Any model

engineer considering making his first clock should have this book on his book-

shelf. 88 A4 format pages. 58 drawings in text plus complete set of 9 drawings
for the Benjamin Franklin Clock and |1 B & W photos. Softcover.

PRICES SHOWN INCLUDE U.K. POST & PACKING
(overseas customers please allow [0% extra for delivery)

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

FREEPOST (BAI502) Rode Frome Somerset BAIl 6UB

Tel: 01373-830151  Fax: 01373-830516
Website: www.camdenmin.co.uk

Oz -®




» Stationary Engines e Marine Engines
e Materials counded 1906 by Mr Stuart Tyrpe, e Steam Fittings
* Boilers e Fixings

STUART MODELS
All New Catalogue

2003-2005

Qt’ ;.r

The all new Stuart Models catalogue is now available. The new Please send £5.00 for our
full colour catalogue features many new models, available as :
Sets of Castings, Machined Kits and Ready to Run Models. New Catalogue

|
Al -
.1 a3 =
Y )
! s

5. ol
& 2 inch, 3 inch & 4 inch Wallis &

Please send £2.50 for the

Burrell (PLASTOW | Steevens

3 inch & 4 % inch 3inch & 4 ‘% inch

Traction Engines Catalogue

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




m METAL LATHE = cL300M

* 300mm batween centres
* LH/RH thread screw cutting
* Electronic variable spead
 Self cantaring 3 jw chuck & guard
» Gear change set * Power feed

P § 6 SPEED METAL LATHE
: WITH 12 SPEED

MILL DRILL -c1s00m

SUPERSTORES
NATIONWIDE

4

l .
» 430mm be
J Where Quality Costs Less. 3 e T s o
PROFESSIONAL T0O e f e g el
Clarke 7y ] Gl Clarke o [ mv{mms . Clarke GRINDER STAND o iapn il cparsson
. = h . Shy h opticral floor stand
4 e > Swdir AR & ONLY £649.95 EXVAT  £76249 NCVAT

ELINOk SX. VAT o . i : ALSO AVAILABLE: CL430 - As abowe but
STHE um“:i“ IN TO&I' ! £34.02 Inc.VAT : i 26 without tha MillDrill head.
CHEST STORA = it by REDUCED! £539.95 EX VAT
#Exira heavy gauge double K - r 110 weid- iy £634.44 INC VAT - WAS £646.19 INC VAT
woll sieel consiruction « ing, auto b:_xk J
FROM ONLY Ls 2 = - [{ LUXTTy and thin mikdf | S MICRO MILLING &

g;:ﬁ - DRILLING MACHINE
L)

BALL 99220920 S ELECTRODE  EX VAT [NCVAT
BEARING === mm (NS AN £199.95 £224.94

[FEET VI 259,95 £305.44 ‘ ok
MODR __ DESC DRAWHRLOAD EXVAT INCVAT B . [CAN BE ASSEMBLED — - 4 , :%ﬂlmﬁ%ﬂl}?{]}mﬁmm
104 4 D ched 38k £69.95 £82.19 N A SHELVING G r , 2 SP"d
—— BENCH UNIT L e mill capaci
5 v ched - £89.95 £105.49 . . 20mem, end mill | Omm

O chel CBASS £99.42 MODEL &I Al APA | i «Table cross travel %0mm,

T £11995 £140.94 : : - lorgiaxtl ravel 180men
T TH o5 06057 DG VARIABLE SPEED
o £18995 £199.69 oy =0 0| ATHE & SEPARATE
br o I £199.95 E234.94 : = MILL DRILL HEAD
LTI T £12995 [151.49 BhEta €109

£1895 £22.17 - ELRE0M& CLIMINH

£1549 £19.95 | REDUCED
MECHANICS TOOL | o i 11995 £35.19 | £269:4

" Weids : £3395 £39.89 SIVE.
CHESTS & CABINETS .E'l“jid;"im. 1 . Bucns B ,a.il‘ £ mmw{

* Robust steal tional drawer CLISIMH

HI LI £15995 E187.94

Cotryction .I.IIPS EX VAT NC VAT (ATTACHMENT)

—— —) £26.97 INCVAT £119.95 £140.94 * 250mm between centres @ :
— ._—___—_f. — i ¥ grade sted £139.95 Fl6d. 4 00 IS]mmm over bed i -

= — =g i £159.95 £187.94 * Power fead W
] NG VAT T AL €17995 02114 . s .

£119.95  E140.94
E154.95 E182.07
EIT495 ENSST

PV LIy AR B | Pracision engineered with '§ " ;rnrg:Fomu I uﬁ%
£29095 £352.44 NCSCILUELCIENRE . « |Omm max drill capacity
i £329.95 £307.69 IS 3 «Variablo 30mm travel
-'imt...wr.dmmwwm;nm o e for drilling spindle
. Clarke U E TN SWING ARM & %H BF;: 1 REDUCED! NOW
Clarke * % Hp, 230y, ONLY £149.95 EX VAT
Toc. dixc & handie), g MAGNIFYING LAMPS |t £176.19 INC VATWAS £187.94 INCVAT
‘ll i 3 -Acr'm . - -
./ m'm : [ [27°3 " 1DRILL PRESSES
<l FROM ONLY

ﬁu y - : ¥ BT FROM ONLY i
gl 2‘ S0 1 = lemm chuck N
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See us at the London Model Engineer Show at
Alexandra Palace
20th - 22nd January 2006

ENGINEERIN SUPPLIES Online Catalogue - www.chronos.ltd.uk
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D. HEWSON (Models)

PRECISION LOST WAX CASTINGS
FOR LOCOMOTIVES & ROLLING STOCK

EXAIR MINISTRY 14 TON TANK WAGON KIT
(CLASSAORB - RIVETED OR WELDED)
These tank wagons were built in their thousands during
World War 11 for carrying aviation spirit.

After the war they were sold to the petrol companies and
all lettered in private owner liveries. They were generally
painted silverette with red solebars.

The kit includes rolled barrel, steelwork for underframe, brake
gear, wheels etc. and transfers for several choices of livery.
COMPLETE KIT ESTIMATED TO BE ABOUT
£450.00 incl. VAT

For other castings available - see our catalogue
(please send three first class stamps)

Website: www.the-hewsons.co.uk
Tel/Fax: 01652 688408 Email: doug@the-hewsons.co.uk

WE ACCEPT CREDIT CARDS
73 VICTORIA ROAD, BARNETBY-LE-WOLD, DN38 6HY

0 as! 4 ‘negineeri
Compass House Model Engineerin

LOCOMOTIVES

Ready 1o Run e Butseries
& Class 31 in 5" pauge £1850-00

Class 31 7 %" gauge £3650-00
Easy assemble kits

@l 5" Class 31 £1395-00
S 74" Class 31 £2450-00

Compass House le Rotherfield, E Sussex, TN6 3LH
Catalogue £2-00 or visit www.compass-house.co.uk

Phone 01892 852968 or 07711 717067

KITS FDH TWO TOOL AND CUTTER GRINDERS

THE SOPHISTICATED THE SIMPLE

THE T THE KENNET

QUORN FOR INFORMATION ON THESE AND
3 OTHER KITS S.A.E. TO

MODEL ENGINEERING SERVICES

PIPWORTH FARM, PIPWORTH LANE, ECKINGTON, SHEFFIELD 21 4EY
PHONE 01246 433218

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

The International

WgBWordl,

~ TICKET KOTLINE: 0870 1295 640




save over 20%

Why subscribe?

® Pay only £7.65 every three months
® FREE Regular scratch building plans
@ Never miss an issue

® Home delivery

® Protection from price increases

Call Now to Subscribe on 0870 837 8600 quoting reference V126 or visit
www.subscription.co.uk/mdb/V126. Alternatively complete and return the form below.

; Model Boats Subscriptions, Tower House, Sovereign Park,
Tel: E-mall: Market Harborough, Leics, LEI6 9EF
USICANADIAN SUBSCRIBERS - PLEASE RETURN YOUR COMPLETED COUPON TO:

Model Boats Subscriptions, Wiseowl| Worldwide Publications, 5674 El Camino Real, Suite D, Carisbad,
Terms & conditions: Offer valid untl |7 February 2006. Subscriptions will begin with ~ CA 92008-7130 US.A. Tel: 562-461-7574 Fax: 562-461-7212

1 the first avallable issue. Please allow 28 days for delivery of your first Issue. or emalimodelboats@subscription.couk Quote refV126 close date 17 February 2006

Offer Code V126 Offer Ends 17/02/06
Plaasa tick this box If you do not wish to recaive any further information from HHC Pic Photocoples of this page are acceptable
Please tick this box If you do not wish to recelva any further Information from thind party companies selected by us =
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Top gun

David Kucer of Montreal, Canada has been
selected as the winner of the Joe Martin
Foundation award for Outstanding Metalworking
Craftsman, 2006. He will receive an award
plaque, a gold award medallion and a cheque for
$1000.00 from the Foundation.

The award will officially be presented at the
North American Model Engineering Society
Exposition in Toledo, Ohio on April 24, 2006.
Mr Kucer will attend the show and display some
of his work.

Mr, Kucer was apprenticed in his father’s
workshop in Poland before the family emigrated
to Canada in 1930. As a boy, David had seen two
miniature pistols at a show in New York. He says:
“The disease struck me.”

Using equipment in his father’s shop he built
his first, somewhat crude, miniature gun. After
serving as an armaments artificer in the
Canadian army during the Second World War, he
decided to make a miniature of his Colt 45
service automatic. He collected or made the
proper tools for the job and began the learning
experience of making miniature guns. Along the
way he also studied painting, drawing, sculpture
and Japanese netsuke carving, at which he has
become quite accomplished.

Over the years, however, it has been his
miniature firearms that have brought David’s
work to the attention of collectors worldwide,
where his pieces are highly sought after. The
level of craftsmanship of his work is ranked with
the world’s best in this area.

Joe Martin is a lifelong modeller, toolmaker
and the president of a company that
manufactures miniature machine tools. The Joe
Martin Foundation was established to reward
craftsmanship.

The purpose of the award is to bring attention
to those who have attained a level of
craftsmanship that is recognised by all who see it
to be ‘head and shoulders above’ similar work in
a particular area. By recognising the

achievements of these individuals, it aims to
“bring attention to the hobby of miniature
machining and encourage a new generation of
people to learn and enjoy the skills of working
with machine tools and making things of
precision and beauty.”

Grandson gremlins

Adrian writes to tell us that there is an error in
the No 81 letter to him. The final equation should
read:

gtp+q=([L+Ly2 = (Ly + L2

And that the distance between C and CI
presumably meant the average of L, + Ly, or of
L; +L,.

Changes
In case you missed it in the last issue, please note
that the office phone numbers have changed.
Please see page 3 for our new numbers,

You will also find there our correct postal
address. Any other address can take an age to get
here, if it ever does.

Driving ambitions

Bournemouth and District SME has discovered
that it is possible to have a day’s driving
experience on the delightful Seaton Tramway. It
can cater for a group of six people to have a full
day with a tram and driver/instructor. Each
person can have one and a third end-to-end
journeys at the controls.

The day includes a mid-day meal, morning tea
or coffee, and a cream tea in the afternoon. A
tour of the workshop is included.

Seaton Tramway operates narrow gauge
heritage trams between Seaton, Colyford and
Colyton in East Devon’s glorious Axe Valley,
travelling alongside the River Axe estuary
through two nature reserves and giving an
unrivalled view of the abundant wading bird
life. The coastal resort of Seaton is now a
gateway town to the Jurassic Coast, a UNESCO
World Heritage Site, while the historic town of
Colyton was described as “Devon’s most
rebellious town™ for its part in the Monmouth
Rebellion of 1685,

Seaton Tramway has always been famous for
its open top trams, but also has three enclosed
single-deck saloons — a tram for all seasons!

See www.tram.co.uk for details of the Seaton
tramway.

The Bournemouth Society is also reviving its
Funlec this year, with a different format with the
aim being “fo have some fun.” Competition for
the Funlec Cup will take the form of a shunting
competition using an electric locomotive.

Teams comprise a driver and a shunter/guard,
and a large entry is expected.

CHUCK, the MUDDLE ENGINEER

by B. TERRY ASPIN

MODEL ENCINEER 6 JANUARY 2006




Bar frames

I/C engines without
worry

SIRS, - M.E. 4257, 30 September
2005 just to hand and I note the
letter from Mr. Alex du Pre. For a
long time I too did not dare and
then something happened (no, I
don’t know either) and [ sent off for
Mr. Chenery’s drawings of his 15¢cc
V- twin as a first attempt. Yup,
cocky git and no one was more
surprised than me when it ran.

So, I wouldn’t be over worried
about materials- no lead con- rods
mind! There were four alloy
castings supplied (and very nice
too) otherwise it was Dural bar for
the cylinder jackets (off-cuts) cast
iron stick for the liners (College
Engineering Supplies) odd bits of
mild steel for the crankshaft, some
little bits of silver steel for the
valves (left as supplied), some gash
piano wire for the springs. In other
words it was mostly made of
specially selected junk. The contact

breaker is a commercial item, the

smallest 1 could find. The
distributor likewise is an off-cut of
Perspex and Tufnol.

Lubrication is by crankcase
vacuum, it works. Air cooled, the
prop takes care of that. Surface
finishes of bores etc., get it as good
as you can, it'll bed in. You can
leave all that honing and lapping
etc. to when you get round to
thinking about winning medals.

Camshafts, yup-there’ll be no
medals for me - I made them all
the same in one piece by filing
using a roller filing rest, drilled
through and reamed (yes, yes, 1
know) and then parted off and
Loctited the lot to the camshaft. [
can’t now remember how I set
them up but it was a ridiculously
simple process using a try square
and the cross slide.

I think you get the drift, I too
started by thinking of all the
obstacles, surprising how they
disappear when you forget about
medals.

I'd got the lot finished when the
real problem that had been in the
back of my head from the beginning
finally needed to be addressed; spark
plugs. Well, I did my usual reading
and nothing seemed right. Then by
chance I met a chap 1 took to be
Dave Bramwell (if you get a chance,
take a look at his stuff.) Anyway, we
fell to talking, initially about
motorcycles, and he suggested using
ceramic fuse bodies for the plug
insulators. 20mm fuse bodies is what
I used and they work well.

single bar frame”.

The firm of Bury, Curtis & Kennedy, Clarence
Foundry, Liverpool, originally designed and used bar
frames on their locomotives with Edward Bury
inventor. From The Engineer of 1923:- “Between 1831
and 1837 the firm sent about 20 locomotives to America
that had inside bar frames. The day of the bar framed
engine was practically over in 1848. Bury's firm had had
an almost entire monopoly of this design, of which it had

built more than 350 engines ",

The photograph of the blue plaque at right was taken
recently. It is fastened to the wall of Hillsbrough Hall,
Sheffield now a local library, and is within half a mile of

Right, enough ranting, the main
thing I found was that the problems
were mostly inside my head and not
with the job. No I didn’t make
another engine, | made a couple of
clocks. Variety, etc., ete.

J. Duffus, Edinburgh.

Letters to a Grandson -
No. 80

SIRS, - Mr. Paul Abley of Great
Ayton, North Yorkshire has drawn
my attention to an error in my
article Letters to a Grandson (M.E.
4257, 30 September 2005).

I said that the astronomical
quadrant, for which John Bond was
celebrated, was used to measure
the “right ascension” of a star
This is incorrect and | should have
said “altitude”.

The mistake was not caused by
carelessness, but by mis-
understanding on my part, and 1|
apologise  to readers for
inadvertently misleading them.
Monty Ellis, Bristol.

A Sealion engine
SIRS, - In M.E. 4252, 22 July 2005
your contributor Neil Read showed
a picture of my 4-cylinder OHC
petrol engine and wondered what it
would be used to power.

My intention was that it would
power a shunting engine similar to a
BR Class 08, but with a very simple
transmission system.

About 30 years ago on a visit to
The North York Moors Railway 1
noticed an old rail trolley half
hidden in long grass. There was no
bodywork on the trolley so it was
easy to see the drive mechanism.
The engine was mounted in line
with the chassis and the flywheel
was perfectly flat except for a small
depression in  the  centre.
Immediately behind the flywheel
and at right angles to it, was another

SIRS, - Peter Rich in his article GWR
Locomotive Bar Frame Extensions and Cylinder
Arrangements M.E. 4258 14 October 2005,
writes:- “I point out that the bar frame was an
idea imported from America by Churchward”.

From The British Steam Locomotive 1825 -
1925 by E. L. Ahrons, “the locomotive America
built by Messrs Stephenson in 1828 for the Delaware
and Hudson Canal Company was in many respecis
similar to the Lancashire Witch and had a primitive

the
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wheel mounted on a splined shaft.
A chain sprocket was fitted to the
end of this shaft, and the drive went
from this sprocket to a similar one
on the back axle.

When the driven wheel was over
the centre depression of the
flywheel there was no drive but as it
was moved left or right across the
face of the flywheel, it turned the
rail wheels either forward or
reverse. A cone clutch in the model,
in the drive sprocket, would have
eased starting and provided a means
of stopping quickly in case of
emergency.

The Sealion engine was quite
easy to build; the only things which
looked likely to cause a problem
were the crankshaft and the
camshaft. 1 had previously built a
six throw crankshaft and a
camshaft for my Sentinel rail car so
I thought it would not be too much
of a problem. Having made all the
big end bearings I started on the
centre bearing. Unfortunately this
shaft is not as robust as my
previous one and just as | was
almost at the correct size the tool
dug in and the shaft flew across the
workshop. 1 have not yet found a
use for a crankshaft which is bent

Sheffield United football ground.
P. J. M. Southworth, Chesterfield.

in the middle at 30 degrees!
Fortunately I had enough steel bar
left to make another one. The
engine as shown is as far as | have
progressed to date; the engine was
put to one side while I got on with
my other job of finishing a pair of
L& YR Pugs, but that as they say is
another story.

John Pullan, Scunthorpe.

An unknown lathe

SIRS, - I am writing in hope, to ask
if you or any of your readers could
identify and date this lathe. All
parts including change wheels ete.
seem to be of Myford origin.

It is mounted on its own cast iron
stand and was originally flat belt
driven, but I converted it to V-belt
drive. Measurements are 3in. centre
height, 19in. between centres, with
an 8in. swing in gap. No numbers
are visible on it and the maker’s
plate is missing.

The bed was reground about 10
years ago, and it is a beautiful little
machine to work with. Trojan and a
Stuart No. 5 have both been built
using this machine. My grateful
thanks to any reader who could help
identify this machine.

Mick Johnson, North Yorkshire.

Can any reader identify

ick Johnson's mystery lathe?
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Seeking springs

SIRS, - I am delayed in completing
a model due to my inability to
locate a company prepared to
manufacture 20 off small light
weight coil springs.

It would prove most helpful if
any readers could advise me of
suitable companies who will be
prepared to undertake this small
batch requirement.

Robin Howick, Devon.

Leaflet drop

SIRS, - Can anyone advise? | am the
author of a semi-technical booklet
and want to promote it by leaflet and
by a small five foot balloon with the
leaflets inserted inside.

The problem is how I could burst
the balloon at altitude using a small
harmless device to pop it allowing
the leaflets to be cast to the wind.
Any ideas?

P. Phipps, Berkshire.

Rockers in the valve gear
driveline

SIRS, - The Swindon G/A for the
King Class depicts the outside left-
hand piston in mid stroke. In this
position the inside blade of the
rocker is at 90deg. to the frame and
inside left-hand valve spindle, and
since the inside crank is at 180deg.
to that on the outside, it follows that
the former is several degrees from
reaching mid stroke.

That in turn means that the
common conception of the rocker
having one straight blade and the
other cranked at an angle is in error
- clearly both are cranked but to
different degrees. Their lengths,
too, are different. Peter Rich’s
elegant drawings do not follow the
King arrangement in respect of this
setting, though I am sure that this
well-respected builder has a reason
for not so doing.

The cranking of an arm to
ameliorate (but not cure) crank
angularity has been used many times,
perhaps the most familiar being that
of the bell crank in Baker gear. In
fact, the Walschaerts expansion link
is itself a form of ‘cranked rocker’,
this time to a curve. [t needs to be this
shape at dead centres to conform to
the principle of the radius rod, yet as
soon as it tips away from this position
it would be helpful if it could assume
a larger curved or even straight form!
Back-set adjustment may result in an
adequate but indefinite solution,
often altering the expectation that the
cccentric rod’s centreline should pass
through that of the axle.

There is no reason why this
should always obtain, save to
preserve the logic of designing

valve gears using first principles
and then fine tuning for angularity
problems by adjusting appropriate
parameters. Any other method
invites and prolongs the conjecture
that should not arise from a finite
mechanism.

Don Ashton, Manchester.

More on Juneero

SIRS, - Following Peter Spenlove-
Spenlove’s letter (M.E. 4255, 2
September 2005), 1 append these
notes on the subject of the Juneero
multi-purpose tool.

I bought one of these delightful
tools in about 1937 and have used it
on occasions ever since! I can
confirm that it bends, cuts and
punches holes fairly safely in steel
strips 3/8in. wide and similar strips
of steel 3/8in. angle.

I am enclosing a photo showing
the tool a bit worse off for wear, as
far as the paint is concerned, but the
steel used in its construction is still
sound, for its age it is pretty good.

I didn’t come across any fancy
sheets that Peter shows but it was
quite a time ago and pocket money
was pretty short. The basic tool was
very attractive and was itselfa good
find. I think it was a much reduced
bargain at a post Christmas sale in
Lewis’s, a shop which did not
normally sell such goodies, later
destroyed by the Luftwaffe.

Joseph Preston, West Sussex.

Scissors valve gear

I read with interest in M.E. 4256,
16 September 2005, the letter by
Robert Mills of Birmingham
regarding the so-called ‘scissors’
valve gear. I can recall quite
clearly having a discussion about
this gear at the Model Engineer
Exhibition some 50 years ago
when I was helping to run the
passenger track.

A friend of another member, just
retired as Mechanical Engineer from
the East India Railways, had been a
GWR apprentice at the time the gear
was being fitted to locomotive No.
40. For what it is worth this person
recalled that setting the valves was a
very troublesome proceeding, for to
get the correct valve setting various
links and levers had to be dismantled
and sent to the blacksmith’s shop to
be lengthened or shortened, the
whole process taking about three
weeks! Whether the Midland
Railway, had the same problem I do
not know, but clearly this form of
valve gear did not find favour.

I was rather pleased to see the
photo of my Merchant Navy Class
locomotive No. 35021 in the report
of the Southern Locomotive Rally

Joseph Preston’s Juneero looking slightly worse for wear but still functional.

at the Surrey Club’s track at
Leatherhead. In the competent
hands of fellow Sutton Club
member Peter Moles it ran
smoothly throughout the rather wet
day. I fired the full size version
when in the Top Link at Nine
Elms. I kept all the footplate
fittings well polished, it was a treat
to come to work and both my
driver and I never had any troubles
except for losing the top of the oil
well on the right side connecting
rod big end and suffering a hot big
end bush by the time we got to

Southampton thus needing a
change of engine.
The rather nice Southern

multiple unit should have been
described as a 3-Sub. After WW2
they became a 4-Sub. having an all
steel additional trailer coach
inserted in the formation of the set.
I often drove them in later years.

R. H. Coffin, Surrey.

A GWR mystery

SIRS, - A colleague of mine
recently unearthed a railway
sleeper, long buried, on the side of
the former single track Great
Western  Railway line near
Alvescot, Oxfordshire. The line
closed around 1963. The sleeper
retains both chairs, each marked

‘GWR® and cast in 1892,
Presumably the letters ‘SN’
denotes that the chair was

manufactured in Swindon.

What we would like to know is
where the other chair, marked
‘PNB” was cast? Is there a list of the
GWR foundries which produced
such items over the years?

R. A. Chambers, Oxfordshire.

Savage’s Universal
Carrier boilers

SIRS, - Re the Savage’s Universal
Carrier boiler (M.E. 4260, 11
November 2005).

I am pleased to note the advanced
(i.e. water tubed) boiler design for
this project and would like to offer
some comments.

I observe that the boiler is well
constructed and tested to 400psi for
a working pressure of 125psi.

There are a couple of problems
that should be drawn to your
attention.

Copper at  125psi  steam
temperature has 0.8 times its
strength at 100psi.  Adding

thickness does not work as the
copper has already failed by partial
plastic flow within the thickness of
the material (from the pressure
side).

Thus the material is being used
outside the normal operating stress
level, (This is HND stress theory,
which is way outside the scope of
ME).

Whilst the HSE guidance notes
(Pressure Systems Safety
Regulations 2000) give no upper
limit (other than 32 bar), regulation
4.2 requires the system to be
properly designed so as to prevent
danger.

I have a copy of the Australian
Miniature Boiler Safety Committee

Code (1984 ) which states:

115 Maximum  design
pressure 700kPa (101psi
equivalent).

1.1.6 Boilers of higher

pressure to be submitted to the
statutory authorities for design
approval.”

I believe that a similar situation
exists for insurance cover under the
Southern Federation codes.

I believe that the copper boiler
could be operated at 100psi
maximum to give safe and durable
service life but higher pressures
would require a change of materials
to ferrous based.

P. W. Collyer, Kent.

The Duplex company
SIRS, - Do any of our readers know
if the ‘Duplex Company” is still in
operation? I have tried to contact
them, but to no avail. Perhaps
someone out there knows of a
source of supply of drive belts for
the Duplex tool post grinder (MYS
7 Myford Super 7B).

I have tried making my own but
they do not last very long. Any
information would be most
welcome.

N. Dakers.
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Another rocking engine
SIRS, - Further to my letter of April
this year, part of which you
published (M.E. 4252, 22 July
2005, 1 thought I would have a go at
my own version of the ‘rocking
engine’.

It is made mostly from oddments
which have accumulated in the
workshop. The contact blades came
from an old Post Office relay. The
only parts purchased were the
battery holder, the switch and a
capacitor for spark suppression. It
runs well from four AA size cells in
the hollowed out base.

I have now made a start on
another one that will use a magnetic
core reciprocating in a solenoid. It
makes a change from our more
usual, serious subjects. Where there
is no actual prototype, one can use a
bit more imagination!

Derek Winks, London.

Chinese lathes

SIRS, - I was interested to see the
recent letters from Messer's
Thompson, White, Walker and
Dodd (M.E. issues 4251 and 4259)
on choosing a lathe and the
references to my article on the
Warco BH600 lathe.

There can be no complete
answer on how to choose a lathe as
we all work under different
circumstances and criteria and
view things from different
perspectives. However, I can give a
few pointers on how I see things.

The major decision to make first
of all is what sort of model you want
to build. Will it be large or small,
will one want to ring the changes
through the different disciplines, or
stick to one segment of the hobby.
Once that decision is made sourcing
the equipment can begin.

Unless you are doing only tiny
things whatever you choose will
ultimately prove too small, so get
the biggest you can house.

The choice between second-hand
and new is difficult, and from the
correspondence seems to have
evolved that the second-hand is
British built and the new is Far
Eastern in origin. It would be very
nice to always buy new British
machines but the prices are beyond
the reach of many at least where a
hobby is concerned.

The problem with second-hand is
that you usually do not know the
history of the machine. Why has it
been sold? Is it worn out, damaged,
or surplus to requirements. We have
all abused our own equipment at
some time whether by chance or
intent and the model engineer is
much more careful than industry.

Derek Winks’ version of the ‘rocking engine' made mostly from oddments.

So that should be born in mind,
carefully check out the second hand
lathe and if possible take along a
friend who knows the ins and outs
of these machines. Also spares for
the British machine can be very
expensive.

When comparing the overall size
or footprint of the BH600 it is
somewhat smaller than the
equivalent British machine of the
same capacity.

The cost of home grown
equipment even when second-hand
can be two or three times the cost of
a new Far Eastern machine. Even
when you have your lathe installed
it is not much use without a range
of accessories and tooling. Some of
the accessories come as standard
with the Far Eastern machine, and
the rest of the money saved can be
used to buy the tooling.

Relatively speaking tooling has
never been cheaper and the quality
can be very good indeed. As in all
things you get what you pay for.
Take for example the digital
calliper. The 150mm variety can be
bought from £7.50 to £50, and at
first glance they all look the same.
They may even have come from the
same factory, but you can have
them made to any quality standard
you want. The case is the same for

lathes, mills, etc., so look carefully
at the same machine from different
suppliers. However, the cost of high
quality Far Eastern tooling is often
very much cheaper than the
European or American equivalent:

The situation in China has
similarities to the start of the
industrial revolution in Britain.
Large numbers of agricultural
workers are leaving the land (100
million in 20 years for China) and
taking jobs in manufacturing
industry. Their economy is growing
at 10% a year, ours is about 11/2% a
year. Manufacturing creates wealth,
service industries do not. The
Chinese are an educated people;
they have had 4,000 years of
continuous civilisation. They were
able to cast iron a 1,000 years
before we could. In the |8th century
they had the largest economy in the
world, just think of the exports of
porcelain. They want to regain that
position.

The quality of some of the early
far eastern machines did leave
something to be desired. The
quality from some factories is now
very good. Interestingly 1 believe
about 75% of the new factory start
ups are funded by foreign
companies. The wvery latest
technology is used coupled to much
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cheaper labour than available in the
developed world. However, the pay
for a Chinese factory worker is
much better than that of an
agricultural worker. It all has to be
viewed relatively.

There were some comments on
the modifications | made to my
lathe. I have never been satisfied
with any lathe I have had whether
British or Foreign they all needed
modification of some sort. With
regard to the addition of oil grooves
I did that to the Myford as well, as
that did not have them either.

As was mentioned in a couple of
letters real advances are being made
with electrical equipment and the
costs are dropping fast, [ see the
way forward as having a three-
phase motor running from a single-
phase supply through an inverter
giving infinitely variable speed at
the turn of a button and the
advantage of a soft start, beneficial
to both motor wear and running
costs. Some Far Eastern lathes are
now being built with this as
standard, (it is not the case with
British machines but there is a
German machine), and they even
have digital speed readout. Also
give serious consideration to a two
axis DRO for the lathe, three axis
for the mill if you are going to do a
lot of work.

As fascinating and interesting as
model engineering is, it is for most
practitioners a hobby not an
essential of life. A Far Eastern lathe
is for many the cheapest and only
option to gain entry. [ found my
BH600 an accurate lathe ideal for
the type of model engineering I do.
I suppose | spent about 40 hours, a
weeks work ‘fine tuning my lathe’
the major parts clutch and tailstock
capstan feed are not fitted to
Colchester type lathes either, the
time taken was infinitesimal
compared to the life of the machine.
But 1 still dream of the ideal model
engineer’s lathe, but it has not yet
been built.

Anthony Mount, Devon.

Woods metal

SIRS, - I was reading the article on
boiler construction in M.E, 4258,
14 October 2005 for the Savage’s
Universal Carrier and noticed the
mention of Woods Metal.

I have been searching for this
material for many years and had
virtually given up as all enquiries to
the usual suppliers met with a
negative response.

Can any of our readers please let
me know where I can get a supply
of Woods Metal?

M. J. Atkinson, Cornwall,
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EDWARDIAN ELEGANCE

Ron Isted

continues the fascinating story of
the Smith Atlantics.

ONo. XIII Part II.

aving put on record the performance
Hdata achieved by No.730 last time,

72mph would appear to be the highest
speed ever recorded by either of the two North
Eastern Railway Smith Atlantics, in spite of their
big wheels, although admittedly records of their
performance are relatively few. As mentioned
carlier, the same railway’s 2-cylinder compound
4-2-2s had achieved 86mph back in the 1880s
and 1 cannot help wondering whether,
magnificent engines that they were in many
ways, Nos.730 and 731 suffered, like the
Deeley/Fowler LMS compounds, from excessive
throttling of the exhaust as speed increased. This
rather thorny subject was discussed in part IX of
this series on the Midland Compounds, so I will
not repeat it here.

Digressing slightly, the tests on No.730 in 1906
were carried out with the same dynamometer car
that was to achieve fame over 30 years later when
it recorded Gresley’s A4 Mallard capturing the
world record speed for steam traction of 126mph,
and both the car and that immortal locomotive are
now re-united in the National Railway Museum at
York. Reverting to the 1906 trials, it is a great pity
that no tests appear to have been made with the
Walschaerts engine, No.731, as the footplate
grapevine suggests that she was superior to her
Stephenson equipped sister and might have made
Walter Smith’s triumph greater still. Even so, his
original acidic comments were more than
justified by the calculation of the relative capacity
of NER front line express engines, based on the
results of the 1906 tests. Taking the very
successful R class 4-4-0s as 100, the much larger
S1 4-6-0s came out at a paltry 105, Worsdell's V
class Atlantics, the target for Walter's original
criticism, at 128, while the 4CC Atlantics were
well and truly top of the class at 145.

Ten more 4CCs were immediately authorised,
which says a lot for the character of Wilson
Worsdell, but, tragically, this was not to be.
Walter Smith had been taken ill again shortly
after the two original locomotives emerged from
Gateshead works, and this time he did not return.
He died on 25 October 1906 at the age of 63 and
how much he actually knew of the brilliant debut
of his two masterpieces is uncertain. A second
tragedy of a different kind occurred when his
executors demanded exorbitant royalty fees for
the use of his patents. As a direct result, not only
were the ten North Eastern engines cancelled, but
no more of the highly successful 3-cylinder
compound Great Central Atlantics were built,
even though J. G. Robinson had previously
expressed his intention of doing so. On the
Midland Railway, as recounted in Part [X of this
series, R. M. Deeley had made so many
alterations to the original compounds that they
could no longer be referred to as *Smith system’
engines. Whether he did this to avoid problems
with the executors, or purely to simplify (some
might say mutilate) what was admittedly a very
complex machine, we shall probably never know.

The subsequent career of the North Eastern’s
two 4CCs was something of an anti-climax. They
were superheated in 1915, but the advantages were
rather nullified by the simultaneous reduction in
boiler pressure from 225 to 200psi, as was the
fashion at that time. Both spent almost all their
operational lives at Gateshead shed, No.730
tending to work south to York, while her sister
favoured more northern latitudes and appeared
regularly in Edinburgh. Both remained on top link
workings interspersed with regular Royal Train
duties, a sure sign of a high reputation, and both
had long lives considering that they were
completely non-standard. When the North Eastern
Railway became part of the LNER in 1923, the two
4CCs were classified CS by their new owners and
for the first few years, little changed, apart from the
colour scheme and the fitting of a capuchon to the
chimney, increasing the overall height by an inch to
13ft. 3 inches. By the early 1930s however, the
general slump in traffic combined with the rapidly
increasing fleet of Gresley pacifics made the
retention of these two completely non-standard
express locomotives uneconomic, so that when the
boilers wore out, they were sent to the scrapheap.
The Walschaerts engine, No.731, went first, in
December 1933, with a mileage of 669,328, but
her sister lasted just over a year longer, before
being withdrawn in January 1935, after having run
752,939 miles in her life of 28!/2 years.

A working model of one of these elegant
locomotives would certainly be a fine memorial
to a very gifted engineer, but like most
compounds, is probably not a good idea for a
first attempt. One major problem that
immediately springs to mind is how to
accommodate the scale equivalent of two 22in.
dia. low pressure cylinders between our thicker
than scale frames. The situation is not made any
casier by the main frames on the full size
locomotive being in two halves, with the front
part containing the cylinders spliced inside the
rear section, in order to give clearance to the
bogie wheels. Cut-outs to clear the wheels, which
are in any case larger than average, are not a
practical alternative on a model, as the front
section of the main frame is already very shallow
due to the position of the high pressure steam-
chests previously mentioned. I would suggest
that the only possible way round this one is to
follow the lead of that fine model engineer, C. M.
Keiller, and use a very high boiler pressure allied
to a fairly substantial reduction in cylinder
diameters. As mentioned in part IX of this series
dealing with the Midland compounds, Mr.
Keiller used 150psi in 2!/2in. gauge, which
allowed him to incorporate well below scale size
cylinders in his LMS 4-4-0, thus staying within
the correct loading gauge even in this scale.

A miniature four-cylinder Smith compound,
however, is much more difficult to squeeze into
the width of the British loading gauge than the
three-cylinder type. The total diameters of the
four cylinders on the full-size NER locomotives
add up to 721/2in. (141/4 + 141/4 + 22 + 22 in.),
to which must be added seven cylinder walls
thick enough to take studs for the covers, plus
two frame thicknesses. Taking 3!/2in. gauge as
an example, the sum of the cylinder diameters
comes to 4!7/32in., to which must be added

approximately (7 x !/4in.) for the walls, plus (2 x
!/8in.) for the frames, giving a total of 617/32
inches. As the overall width of the full size
locomotive is 8ft. 9in., equivalent to 6%/16in., we
are left in theory with a surplus !/32 inch. In
practice the situation is very much worse,
because a pair of scale diameter low pressure
cylinders (2 x 13/8in.) would require at least
31/4in. between frames. an impossible figure.
Fortunately, a reduction in cylinder diameter
would seem to be essential anyway in order to
achieve a reasonable tractive effort/adhesion
weight ratio when using a high initial pressure
and superheat, both of which are desirable with
compound expansion.

Digressing slightly, the redoubtable Mr.
Keiller also built a very impressive 2!/2in. gauge
4-cylinder compound, the low pressure cylinders
of which were equivalent to full size 22in. dia.,
and somehow managed to stay within two inches
(full size figure of course) of the British loading
gauge. But his freelance 4-6-0 produced over 50
years ago had the low pressure cylinders outside
the frames, which is obviously not an option if
you wish to build a reasonably accurate model of
one of Walter Smith’'s Atlantics. To anyone
intending to use compound expansion in any
model locomotive however, I would strongly
recommend reading through Mr. Keiller’s two
articles, which are listed in the references at the
end of this article.

Another difficulty, though not quite such a
potential minefield as the above, is those
extremely large driving and coupled wheels, 7ft.
1Y/4in. diameter, with only 20 spokes. The short
answer is that you either chew them out of the
solid or make up your own patterns, in which
case you may very well have to cast them
yourself, as the days of the small jobbing founder
seem to be over. Once again, a wheel exactly to
scale over tread is probably not a good idea on a
working model for two reasons: first because the
distance between the 7 ft 11/4in. coupled wheels
on the full size engine is a mere 7ft. 6in.,
secondly because the combination of over-scale
flanges and overscale up and down movement
could give rise to clearance problems with scale
size splashers.

The boiler should translate to miniature size
rather well, as the very large grate area is an
advantage. Please note I (nearly) resisted the
temptation to call it a grate advantage. Unlike the
de Glehn layout discussed in the previous article,
there should be no problem on this engine with
concealing the main, high pressure steam pipe
when using a superheated boiler, as the high
pressure valve chests are offset towards the
centre of the engine, inside the smokebox
lagging. They are also completely hidden by the
‘box-like structure’ mentioned earlier, which
could probably be used to conceal all sorts of
strictly non-scale items, even an outsize whistle
or a mechanical lubricator perhaps? Because the
prototypes were fitted with three safety valves,
the outer cover is larger than usual, and it should
therefore be possible to equip the miniature
version with two practical valves within a scale
size cover. This avoids the irritating business of
having to make two sets of valves, one true to

scale set for show and the working pair (which
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have even been known to remain
unpainted!) hurriedly substituted
when the engine has to set to and
earn its keep. On the other hand,
the lengthy cab with the rear
overhang of the roof is most
definitely not helpful to the
builder/driver of a miniature
version, although as it is fitted
with both a central ventilator and
straight rain strips, disguising a
removable portion for driving
purposes should not be too much
of a problem. The cabs of North
Eastern locomotives were in fact
not so generous as they appear to
be, since as shown in fig. 1, the
backhead protrudes at least a
quarter of the way across the first
side window, but that is an
advantage in a miniature version.
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The colour scheme for North
Eastern Railway locomotives was rather more
consistent over the years than on some other lines,
and a reasonable number of the company’s
engines has survived, including four at the
National Railway Museum at York, itself once an
NER engine shed. So it should not be too difficult
to check colours and details, although as always,
there are one or two pitfalls for the unwary. The
main colour, green, was not unlike that of the
Great Northern, but containing slightly more
yellow, and it has indeed been described as “light
yellow-green’, though more usually as *Saxony’
green. Apart from the boiler, including the dome,
the green was applied to the cab, splashers,
Westinghouse brake gear, the ‘box-like structure’,
cylinders, wheel centres and the tender. The
lining consisted of a black band edged with either
white or gold depending on the engine’s position
in the locomotive hierarchy: as far as | can tell, all
North Eastern Atlantics, Worsdell, Smith and
Raven designs, were lined in gold as befitted their
status. I am not sure about the colour of the tops
of the splashers: a contemporary oil painting by F.
Moore shows them black on one of the later Z
class Atlantics, but the NER 4-4-0 No.1621
preserved at the National Railway Museum, has
them green, fully lined out and they are similarly
painted on a photograph of a V class Atlantic. The
boiler barrel on the 4CCs had no fewer than six
cladding bands, and be warned, they are not
cvenly spaced nor are the handrail supports.

The following items were black: smokebox
assembly, including chimney (apart from the
brass cap, of course), cab roof, wheel tyres and
axle ends, coupling hook, brake rigging,
footplate valance, guard irons and footsteps,
these last three being lined out with a single red
line, which I believe was 3/16in. wide. The 4-4-0
preserved at York, No.1621, also has a red line
round the axle ends, but whether this applied to
the 4CC Atlantics I rather doubt, as the official
photograph of No. 731 (black and white) shows a
light coloured circle, which implies white or
gold. If it were red, one would expect it to show
up very dark on the photographic emulsions
available at the time. The large brass cab-side
number plate had a black background, and I
apologise for not producing a detail drawing of'it,
due to uncertainty about the exact dimensions.

Other brass adornments included the safety valve
cover, beading round the splashers and cab
windows (front and side).

Buffer beams and buffer stocks were vermilion,
with a black line round the edge of the beam and
a thin white line separating the red from the black.
The coupling hook and links were black. The
engine number was displayed as shown in fig. 2,
in gold, shaded right and below in blue. I do not
think the engine class was painted on the buffer
beam, at least in the case of Nos. 730 and 731,
until after the formation of the LNER in 1923, but
I could be wrong! They are not visible in any NER
photographs I have seen, but Mr. Tucker in his
ME. article (see references) shows them on his
front elevation drawing. The F. Moore painting
mentioned above shows the buffer stocks outlined
in black and white on one of the later class Z
Atlantics, but all the photographs of the 4CCs I
have seen imply a plain buffer beam except for the
edge lining and the number.

The North Eastern Railways two armorial
devices appeared a total of six times on each
Smith Atlantic: the older circular emblem (fig. 5)
measured 11'/2in. wide by 12Y4in. high
including embellishments and was used on each
splasher. Incidentally, this version was also used
on official stationery not to mention the
company's hotel chamber pots (in full colour).
The shields represent the three original
companies that combined to form the NER a
century and a half ago: top is the York & North
Midland, bottom left the Leeds Northern and
bottom right, the York Newcastle & Berwick.
The second rather more exuberant device (fig. 6)
is larger, measuring 15!/2in. wide by 18%/4in.
high and as far as | know, was used only on
locomotives, appearing on the side of the tender
between the words North and Eastern. Note there
are minor differences in the items portrayed on
the shields in the two versions. The name of the
railway company was in 5in, high, gold sans serif
letters, shaded red to the right and below, with
black shading beneath the horizontal parts of
each letter. By the way, this proliferation of
armorial devices seems to be unique to the two
Smith Atlantics: all the other 4-4-2s, and even Sir
Vincent Raven’s massive Pacific, contented
themselves with just one circular version on the

rear splasher (centre one in the case of the 4-6-2)
plus the larger device on the tender.

If Walter Smith had lived longer, at least the ten
further 4CCs authorised in 1906 would have been
built and the compounds may very well have ended
up as the standard North Eastern Railway express
passenger locomotive. If so, would they have
influenced Nigel Gresley, who was very open-
minded towards the locomotive practice of the
constituent companies that formed the LNER at the
1923 Grouping? An unanswerable question, but a
hundred years ago, when Walter’s two Atlantics first
emerged from Gateshead works, quite a fierce
debate on compound versus simple locomotives was
raging in the pages of the British technical press.
This included a long and verbose article in The
Engineer in March 1907, that claimed to be
‘dispassionate’, but was actually quite the opposite.
Using the editorial and royal ‘we’ throughout, it puts
forward as facts several contentious opinions that
are very opposed to compounding and in such a high
profile technical journal, this no doubt had its effect
on railway design offices. | cannot help feeling that
one way and another, fate has rather loaded the dice
against compound locomotives in this country, but
those that did see the light of day, or even only the
drawing board, were all fascinating engines.

One fact that has received little
acknowledgement over the years, is how quickly
British footplate (and maintenance) crews learned
to cope with these complex machines and
produce some brilliant performances. The railway
press these days frequently contains items about
special workings of new diesel or electric
locomotives ‘for crew training purposes’. As far
as | know, such things were unheard of in the days
of steam. To quote a specific example, 1 have
often wondered about the initial reaction of the
crews at Norwich shed in 1951 to the arrival of
the new BR Britannia pacifics, a rather different
proposition to the Great Eastern and LNER 4-4-
0s and 4-6-0s they had been used to. There were
no ‘training trips” and the firemen were expected
to cope more or less instantly with the demands of
the 42 square feet of grate in that cavernous
firebox (about the area of the bathroom in my
house) on schedules very much faster than
anything previously attempted on that piece of
railway. The magnificent way the footplate crews
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rose to the occasion to produce some of the most
consistently outstanding running this country has
ever seen, is now a matter of history and I am sure
the men of the North Eastern, Midland and Great
Western Railway were no different. But while the
Britannias were big engines compared to what
had gone before, they were deliberately designed
to produce plenty of steam from inferior fuel and
to be as simple as possible to drive, fire and
maintain. On the other hand, the Smith NER
4CCs, the first two Midland compounds, and the
GWR French Atlantics, were, half a century
earlier, probably the most highly sophisticated
examples of locomotive design in existence in
this country, if not the world.

In conclusion, I would like to acknowledge a
great deal of help from Lorraine Cornwell,
Collections Officer at the Darlington Railway
Centre & Museum, which possesses a quite
amazing amount of North Eastern Railway
archive material. I would also like to thank Keith
Moore and the library and information staff at
the Institution of Mechanical Engineers, London,
and the staff of the Reading Room at the National
Railway Museum, York.
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section through cylinders of No.730
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both locomotive and tender. But beware, his
drawing of the cab side number plate shows
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9: The Railway Engineer, July 1906. Very good
photograph of No.730 and list of dimensions.
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J. E Gairns pub. Griffin 1907. Good sectional

drawings of Smith reducing valve as fitted to NER
No. 1619, identical in principle to the 4CCs.

11: Model Engineer Vol. 102 Nos.2561 and
2562, 22/29 June 1950. Two excellent articles by
C. M. Keiller on 2!/22in. gauge freelance 4-
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NER Nos. 730 & 731: Main Dimensions
Note: these are intended specifically for use in producing a miniature version of this locomotive,
so ‘internal’ measurements, such as heating surface and internal diameter of boiler sections arg
omitted. The figures for 3!/2in. and 5in, gauge have been calculated to the nearest !/64in., using 3/4in |
fand 11/16in. to the foot respectively.
For gauge 1, halve the 3!/2in. gauge figures, for 2!/2in. gauge, halve the 5in, gauge figures, for|
7!/4in. gauge, double the 3!/2in. gauge figures. Dimensions prefixed by = are approximate only.
Description Full Size 3/4in. scale 11/16in. scale
(3'/2in. gauge)  (Sin. gauge)
Length over buffers, engine & tender = 63ft. 6in. 475/8in. 6715/32in.
Overall length of engine 39ft. 9in. 293/16in. 4133/p4in.
Length of engine main frame 37ft. 10in. 283/8 in. 403/16in.
Overall length of tender = 23ft. 171/4in. 247/16in.
Length of tender main frame 21t 3in. 1515/16in. 2237/s4in.
Height to top of chimney 13ft. 2in. 97/8in. 1363/64in.
Height to top of dome 13ft 13/4in. 955/64in. 1361 /64in.
Height to top of cab roof 13ft. 0'4in.  9%9/6din. 13'5/16in.
Height of footplate = 4ft. 312in. 37/32in. 49/16in.
Maximum width over footplate 8ft. 9in. 6%/16in. 919%¢4in.
Maximum width over cab roof 8ft. Sin. 65/161n. 815/16in.
Width of cab side sheets 8ft. Oin. 6in. 81/2in.
Length of cab roof 6ft. 9in. 51/16in. 711/6din.
Distance between main frames:
At front buffer beam 3ft. 91/2in. 227/32in. 4'/32in.
Rear section 4ft. 2'/4in, 3%64in. 42%/6din.
Exterior frame for trailing wheels 6ft. 23/4in. 4%3/64in. 6/8in.
Thickness of main frames 1 in. (!/16in.) (3/32in.)
Locomotive wheelbase total 28ft. 9in. 21%16in. 3035/64in.
Divided: bogie wheelbase 6ft. 6in. 47/gin. 623/32in.
Rear bogie to front coupled 7it. 3in. 57/16in. 745 /64in.
Front to rear coupled 7ft. 6in. 55/8in. 731/32in.
Rear coupled to trailing 7ft. 6in. 55/8in. 731/32in.
Tender wheelbase, equally divided 12ft. 8in. 91 2in. 1329/64in.
Diameter of coupled wheels (20 spokes) Tft. 1Y4in. 521/4in. 735/64in.
Throw of crankpins 1ft. lin. 13/16in. 15/32in.
Diameter of bogie wheels (12 spokes) 3ft. 7/4in. 2%5/64in. 353/64in.
Diameter of trailing wheels (712 spokes) 4t 3in. 41/4in.
Pitch of boiler above rail level 8ft. 10in. 65/8in. 93/8in.
Diameter of smokebox/boiler over cladding 5ft. 5'/2in. 43/32in. 551 /6din.
Visible length of smokebox 3ft. 21/4in. 33/16in.
Diameter of smokebox door =3ft. 9'2in..  227/32in, 4'/32in,
Height of chimney above cladding 1ft. 71/4in. 113/64in. 145/64in.
Outside length of firebox =9 fi. 63/4in. 99/16in.
Bore of High Pressure cylinder (outside) 1ft. 2'/4in. 7 /pdin. 117/64in.
Bore of Low Pressure cylinder (inside) 1ft. 10in. 13/8in. 161/64in.
Piston stroke (HP & 12) 2ft. 2in. 15/8in. 21%64in.
Distance C/L cylinders to driving axle 10ft. 6in. 73/8in. 115/32in.
Distance between C/L HP cylinders 6ft. 21/2in. 421/32in, 619/32in.
Distance between C/L LP cylinders 2ft. 11£2in. 21/8in.
Diameter of HP piston valves T1/2in. 15/32in. 43/p4in.
(inside admission)
Diameter of LP piston valves 10in. 5/8in. 7/8in.
(outside admission)
Distance between C/L HP piston valves 3ft. 10in. 27/gin. 43/64in.
Distance between C/L LP piston valves 1ft. lin. 13/16in. 13/32in.
Length of connecting rods (HP & 12) 6ft. din. 43/4in. 6%7/64in.
Length of eccentric rod (Walschaerts) =3ft. 8!2in. 225/32in. 315/16in.
Length of eccentric rods (Stephenson) =4ft. 2in. 31/gin. 427/p4in.
HP cylinders horizontal, LP cylinders inclined upwards towards crank axle at 1 in 381/2,
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1. Vertical bar mounting bracket fixed under one cover bolt
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DIGITISING AN X3
MILLING MACHINE

Malcolm Stride describes how he
fitted digital readouts to his mill

aving recently acquired an X3 mill from

Arc Euro Trade (usual disclaimers) I

decided to fit digital readouts to all axes
before using the machine and to avoid the "I must
do that one day" situation that existed for several
years with my previous mill.

Many readers will be familiar with the X3 mill
which is made by Sieg in China and sold by at
least two of our suppliers. For those who are not
familiar, the mill is a compact V-column mill
with a variable speed DC drive and incorporates
all the control electronics in the cover behind the
column. I chose the machine because my
workshop is not large (for that read extremely
small) and I needed a compact machine that I
could install on a purpose made bench with
plenty of storage underneath.

Having spent some time deciding how best to
install the readouts [ felt that there may be many
of our readers who are contemplating doing the
same to the X3 or similar machines and that I
could possibly save some serious brain ache by
sharing my experiences.

I decided to use the familiar bar type readouts
together with remote display boxes positioned for
casy reading when using the machine. When
fitting this type of readout it is necessary to
ensure that the bars and decoder units are kept
free from swarf and oil from the machine by
means of suitable shielding. I used some
30x30mm thin aluminium angle obtained from
the local DIY chain for this.

The first readout 1 fitted was the vertical (Z)
axis and [ decided to ‘*hang’ the readout bar from
a bracket mounted under the bolt holding the
cover to the top of the column. I used a 600mm
readout for this and shortened it to suit. |
machined up a suitable bracket from aluminium
alloy which was held by the bolt and located on
the edge of the cover (photo 1). I had to relieve
the under surface of the bracket slightly to clear

the weld on the cover corner joint. The readout
bar was hung from this by means of a bolt into a
tapped hole in the bracket end and the bottom
end of the bar is left unsupported. The decoder
unit was fitted with a bracket made from a piece
of 3mm aluminium alloy sheet. The decoder unit
fixing screws are M3 and the screws must not
protrude so that they touch the bar and prevent
free movement. The length of the bar supporting
bracket was adjusted to ensure that the required
3mm gap was maintained between the bar and
the mill head when the bar was parallel to the
column. To set the position for the hole in the
mill head to attach the decoder bracket, a dial
gauge was used from the mill head to set the bar
vertical and the bottom end of the bar was
clamped to the rear machine cover. A hole was
then drilled into the side of the head and the
bracket secured with an M3 cap screw (photo 2).
I did not fit any protection to the vertical bar;
time will tell if this was a correct decision.

[ took some time to make a final decision on
how to fit the X axis (450mm) readout. The basic
choice was whether to fit it to the front or the
back of the table. In the end 1 opted for the front
because the coolant drain hole would have been
obscured at the back and also there would be
difficulty with access to drill the mounting holes
from the back.

I used the two brackets provided with the
readout by drilling a 4mm hole at the top edge of
each for an M4 mounting screw (photo 3). If
brackets are not provided, then the bar can be
drilled for the fixing bolts and spacers made to
provide the correct positioning. The readout bar
was cut to length and the brackets fitted at the
ends as can be seen in the photographs. This
assembly was then used to mark a length of the
aluminium angle which was to be clamped
behind the brackets to form a shield. The bar and
brackets assembly (minus shield) was then
positioned so that the shield would be a fraction
below the top surface of the table when installed.
One of the mounting holes was then marked and

drilled. This was tapped M4 and that end of the
bar was secured.

The other end of the bar was then clamped
with a toolmakers clamp and a dial gauge used to
set the top edge of the bar parallel to the table.
Once this was done the second fixing hole was
drilled and tapped.

A T-shaped bracket was then made up from
16g mild steel and fitted to the back of the
decoder unit. The complete assembly was then
fixed to the machine with the decoder unit
positioned to the left of the X axis locking screw.
This allows just enough clearance to operate the
locking screw and allow full table movement.
The distance between the bottom of the bracket
and the slide was then measured before removing
the bracket. The upright of the T bracket was
then bent to give the correct offset so that it
would just touch the bed when in position. The
whole assembly was then replaced and the fixing
hole drilled through and tapped before finally
fixing everything in place (photo 4).

The Y axis readout (300mm) was easier than
first thought because there is plenty of space
under the table and the surface of the machine
base casting is smooth and flat so I decided to
bolt one end of the bar to the side of the slide
with the decoder mounted on a mild steel bracket
near the column. The first thing to do was to
make up the decoder bracket making sure that the
two holes for the decoder unit were on a line
parallel to the base of the bracket.

The bar already had two holes drilled near one
end which could be used to fix the bar to the
slide. I held the assembly in position with a
magnet on the bracket and marked through the
bar for the fixing hole. This was then drilled and
tapped and the bar bolted in position (photo 5).

2. Z axis decoder showing the bracket fixing.
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5. Y axis decoder mounting on the machine base.

Once this was done the holes for the bracket/bed
fixing could be marked through and then drilled
and tapped (photo 6). In the end, although I
drilled two holes in the bracket, there is only
need for one fixing. The angle shield was fixed
to the bar using two screws with spacers between
bar and angle to provide the necessary clearance
for the mounting bracket and bolts. Unlike the
others, on this axis the bar moves through the

fixed decoder.

7. Z axis decoder showing the bracket fixing.

6. Y axis bar and shield mounting.

When fitting the readouts it is necessary to cut
the bars to length and drill for fixing holes. I did
this without removing the decoder units. I just
moved the decoder unit out of the way to the
other end of the bar and covered it to prevent
swarf getting where it shouldn’t. Be warned the
bars are described as "hardened stainless steel"
and are quite tough! The fact that I did not
remove the bars from the decoders is why the
scales are upside down on the machine!

Because the machine is very compact, there
was no real room to fix the remote displays so |
made a mild steel bracket to fix to the wall at the
back of the machine (photo 7). The display units
have magnetic backs so just stick to this.

When connecting the wires to the decoder
units I felt it wise to clean the contacts before
inserting the plugs. I also used plastic cable ties
to fix the cables to the brackets ensuring that no
strain was placed on the plugs when the
table/head was moved.

The other point to make is that the decoders
are powered from the remote display units when
in use so you can remove the decoder batteries.
When you plug the connectors in the decoder
display will be switched on, they can be switched
off which will save some battery power.

Photograph 8 shows the machine with
everything fitted. I have now used the system in
anger and can report no problems so far.

I have not provided any detailed measurements
because the readouts will vary slightly depending
on the source and also other machines will need

a slightly different approach but hopefully those

wishing to carry out a similar modification to

their own machines can get some ideas
from the above description.

8. The mill with all readouts in place.
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clock is already beginning to take shape.
Peter Heimann

continues his detailed account of
how to build this superb clock.
@Fart Il continued from page 675
(M.E. 4262, 9 December 2005)

¢ will now turn to the lathe and deal

with the pillars and washers detailed

on drawing 3. It is vital that the
length between shoulders of all the pillars is
exactly the same. Form a slight under-cut to
nearly diameter so that the plates pull up tight
and even on assembly.

taken from a different perspective.

SIXTEEN DAY
PEDESTAL CLOCK

The actual decorative shape of the pillars is your
choice, but I would advise you to keep it quite plain.
Two of the main pillars have a 2BA tapped hole on
the centre bulge for the base fixing screws. These
holes should not penetrate right through. The
washers (nine off small, six off large) are a
straightforward parting off job; one edge should be
chamfered or rounded slightly. All pillar spigots must
be a good but easy sliding fit in the plate holes. The
assembly will be erected and stripped down many
times with delicate arbors and wheels in place and
there is nothing worse than jamming plates on those
occasions. You will note that the three dial pillars
have 4BA tails at one end. [ find it more convenient
to drill and tap for a short length of steel stud. The
other end of these pillars is drilled and tapped 10BA.

The optional but recommended brass base plate
for the clock.

22
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The authors dividing plate and detent
arrangement fitted to his lathe.

Still remaining with drawing 3 the
pendulum pivot cock has a drilled and reamed
1/gin. shouldered bush soft soldered in its
centre. A suitable grub screw is fitted as
shown. On final assembly this bush will face
to the back. The pallet arbor cock is best
fabricated by silver soldering. Spotting of the
pivot position will have to wait until this is
known. We have now reached one of many
moments of truth as all the components
produced so far can be trial assembled as per
drawing 4. Use 2 and 4BA cheese head
screws in their natural colour. At the very end
of the project these will be replaced with new,
blued screws to keep things traditional.

I have previously mentioned the brass base
plate with its four adjustable feet. I do hope that
you will be able to fit this touch of luxury. It
greatly adds to the visual appeal. Dimensions are
shown on drawing 4. Photograph 4 also refers to
this item and shows the slot for the weight line,
which will not be machined until the barrel
position is known.

Fixing the base to the frame assembly is with
two 2BA screws. Make sure that the frame

The author’s home made wheel cutting spindle
and drive arrangement.

Wooden backing rings are required to support the
clock wheels during cutting.

assembly sits flat on the base and adjust now if
required by careful filing. Eventually the
completed clock will be fixed to the wooden
trunk top with screws passing through the
recessed centre holes of the adjustable feet. If

Old wooden rolling pins are a good source of
material for backing rings.

these screws are not over tightened, height
adjustment by turning the feet will be no
problem. I suggest a 32 or 40tpi 3/8in. thread, say
3/4in. long will be suitable, but this can depend
on what tooling you have available.
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A home made escape wheel fly cutter in use with
the wheel cutting spindle.

I have discussed wheel and pinion cutting in my
previous series, but at the risk of boring you, I will
do so again for the benefit of newcomers to clock
making. In my opinion a direct division plate
mounted on the lathe is preferable, see photo 5. 1
know this has to be made in the first place using
conventional methods, but then for ever after its
use will avoid turning the air blue or worse when
the last but one tooth of a large wheel goes wrong
through a slip-up in counting revolutions on the
dividing head. The two-sided plate shown in the
photo has dealt with all my clocks and it is seldom
that a required number will not *go’.

For cutting, the wheel blank is mounted on a
mandrel with a wooden backing disc (photos 6 and
7). Old-fashioned wood rolling pins are a good
source for these. The blanks are turned to correct
diameter and stay on the mandrel until after
cutting. When drilling the bobbins of lantern
pinions the work is simply held in the chuck.
Photograph 9 shows my homemade set-up
mounted on the slide of the lathe with a Thornton
gear cutter mounted. Photograph 8 shows an
escape wheel homemade fly cutter in position. In
photo 10 the set-up has

The set-up used for drilling lantern pinions. This
spindle has been turned through 90 degrees.

practicable. Adjust the rate of feed to deal with the
cut in one single pass once correct depth has been
established. This gives a better finish.

Drawing 5 lists details of all gears. The last
two items, whilst described as pinions, are in
brass and can be cut with the standard MO0.6
cutter. These are used in the motion work and are
only lightly loaded. In fact all the last four items
listed apply to the motion work and will not be
required until later. I have included them as it may
be found convenient to finish all gear cutting in
one phase. As a point of interest, the pitch circle
diameter stated in millimetres in all wheels is
given by the number of teeth x module. For
calculating the blank diameter one simply adds an
addendum allowance of 2.76 to the number of
teeth. For example a wheel of 84 teeth at M0.8:

84 + 2.76 multiplied by 0.8 = 69.408 mm.
Dividing by 25.4 gives an imperial size of
2.733 inches blank diameter.

The depth of cut is important in order to
maintain the correct diameter of the wheel. Itis

An alternative method of cutting lantern pinions
utilising the drilling machine.

best achieved by gradual trial on two or three
adjacent teeth. These should form a 'gothic'
arch with a barely visible witness but no more.
On no account must the cut be so deep as to
reduce the correct wheel diameter. The cutter
must be set to the centre line as otherwise
“drunken’ teeth will result. I always centre drill
the ends of all wheel-holding mandrels to
accept a short point which enables easy
aligning of the cutter by sight.

@10 be continued.

been turned through
90deg. for drilling.
Success here depends
very much on the
accuracy  of  the
available chuck,
especially if the flutes
on the drill have to
protrude inside the
jaws. Under these
circumstances it may
be best to revert to
using a rotary table on
the drilling machine,
see photo 11. The
number of  holes
required is usually quite
low and not subject to
dividing error. | favour
lantern pinions, as
these are very efficient
from a friction point of
view when driven.
Whilst gear tooth
cutters work on all
wheel-counts above 16,
low count pinion
cutters will only work
on one or two sizes and
cost in the region of
£50 each. Need I say
more! The speed of the
milling spindle for use
with CZI20  brass
should be as high as

24
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Peter Spenlove-Spenlove
discusses how these useful turning
aids are made and used but starts
with some general notes on chucks.
@Fart

hen you bought your first lathe you
Wprobab!y got a 3-jaw self-centring
chuck. One of 4in. dia. is recommended
for the Myford Series 7 lathes. Larger chucks can
be fitted but are heavy and with considerable
overhang. A larger chuck can grip bigger
diameters but chatter and vibration can give poor
results. When you select a chuck make sure you
receive two sets of jaws. Both will be hardened
and have steps. The normal set has the high step
near the chuck centre (photo 1). They are for
gripping small diameter bars. The other set has the
high step near the periphery of the chuck and they
are for chucking larger diameter work of short
length (photo 2). The jaws are numbered | to 3
(for a 3-jaw chuck) and fit in the appropriately
numbered slot one way round only. You should
also receive a chuck key like the one in photo 1.
Do not mix the jaws from one chuck with those
of another. Keep them in sets in the makers box or
in the plastic tops fitted to aerosol cans. Now
examine the teeth on the underside of the jaws and
compare them to those shown in photo 3. Note
how the teeth are different for each of the jaws.
The teeth also look an odd shape but this is not an
error. They are made that way so that they fit the
scroll of the chuck at any position across its face.
You can see the scroll in photo 1. The chuck key
turns the scroll via bevel gears housed in the chuck
body. Small chucks for instrument lathes
sometimes have no key but a knurled ring on the
outside of the scroll. These are hand-grip scroll
chucks and are designed for the light work of the
clock, watch and instrument maker. Sometimes a
tommy bar hole is provided and then they are
called lever-scroll chucks. These chucks, if of
reputable make, are made to close limits and are
costly. They often come with only one set of jaws,
it being possible to remove the exposed part of the
jaw by releasing a screw and then turning it round.

Tvpical 3-jaw chuck for an amateur’s lathe fitted
with its jaws for small diameter bar work.

e

Alternative set of jaws for the chuck in photo 1
used for short, large diameter work

SOFT JAWS FOR

C

Chucks suitable for amateur use are usually
made of cast iron but industrial chucks are often
made of shatter and burst proof steel or semi-
steel. If you find a crack in a second hand chuck
do not use it on rotating machinery in case it
bursts. It is best to discard it. Very good quality
cast iron is used for chucks and they are perfectly
safe up to the maximum speeds found on
amateurs lathe (3,000rpm or so).

Chucks should be cleaned before fitting the
jaws. Brush swarf away and used a piece of wood
to clear dirt from the scroll as you rotate it
carefully. Opinions vary about whether to use oil
or grease to lubricate the chuck. Grease stays put
better but attracts dirt. Oil lubricates well but
flies everywhere including over the lathe
operator. I favour giving a quick puff from a
domestic aerosol oil dispenser to the scroll
through the three slots and a puff at the back of
each jaw at infrequent intervals. The 3 in 1 brand
seems as good as any and is sold at most DIY
stores. Avoid lubricating too frequently
particularly if much cast iron is to be turned. It
will stick and form a grinding paste.

Periodically the chuck should be dismantled
and thoroughly cleaned. When you do this make
sure that all the parts go back in their original
locations or concentricity may be lost. If unsure

UCKS

place a piece of bar in the chuck and test with a
dial test indicator.

Soft jaws

Now we come to the subject of soft jaws. The
makers of good quality chucks can usually
supply soft jaws for use with their products. They
are supplied with teeth and grooves in their sides
to fit the chuck but have no steps machined in
them (photo 4).

Being soft they can be machined on the lathe
to fit special jobs, brazed (photo 5), drilled and
tapped. Look at photo 5 and note the machined
surfaces designed to grip very thin work of three
different diameters. This set was made to grip
short tubes made from a special alloy called
Nimonic, which had to be bored to fit some brake
pistons. These jaws supported the ¥/4in. long
parts around a large proportion of their periphery
and avoided distortion of their l4swg wall
thickness allowing them to be readily machined.

Round, square or hexagon bar can be bolted
tightly on to a set of soft jaws and machined to
suit a particular work piece. This is a popular
jobbing shop or tool room trick. In fact even old
and battered hard jaws have been softened for
drilling and tapping in the past.

@70 be continued.

Vi

Teeth on a set of chuck jaws are in a different
position relative to one another.

Soft jaws are usually supplied in plain rectangular
section ready for machining to suit the work.

Soft jaws can be modified with extension pieces
to suit the work in hand.
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Competitors line up for the photographer;
from left to right: Jon Swindlehurst, David

Alan P. Bibby

reports that the Lion will never be
steamed again. Fortunately the
models are - and in record
numbers.

good news for the Old Locomotive
Committee this last year. Early in the year a
deputation travelled from far and wide to
Liverpool to discuss the future of Lion with the
trustees of the National Museums on Merseyside,
who own the engine. Despite making an
cxcellent case for restoring Lion to steam, they
were told that the trustees had decided that Lion
would never be steamed again and would remain
forever a static museum exhibit, and that this
decision was not negotiable. A bitter blow indeed
for the many who had cherished the dream of
seeing the old engine in steam once again.
On the brighter side, 2005 saw the biggest and
best Lionsmeet ever held since the inaugural

It was very much a mixture of bad news and

Last year's winner Andrew Neish was first to run, in accordance with
Lionsmeet convention, and is seen here ready to leave the starting line with John Hawiey. John entered the competition for the first time at

a total load of five adults. He finished in third place this year.

event at Guildford in 1985, a fitting reward on its
21st birthday for all the work that has gone into
promoting the event in recent years. Never a big
event, most years have seen no more than four or
five engines entered in the competition, and
maybe one or two more on static display. This
year we had eight competitors with seven
engines, two more who could have competed but
elected not to, with five more Lions and a very
fine part built Rocket on static display. In all,
eight 5in. Lions, a Tiger, four 3!/2in. Lions, a
Gauge | Lion, and a Rocket. Tiger is of course a
Lion with a different nameplate. By way of
comparison, The inaugural Lionsmeet saw seven
5in. runners, and the 1997 event at Peterborough
saw eight in various gauges.

Lionsmeet 2005

This year’s record-breaking event was held at the
Ravensprings Park site of the Brighouse and
Halifax Model Engineers in glorious weather on
Sunday 7 August. Club members were there
bright and early to prepare the site and make
sure everything was in order, and the

competitors started arriving at ten o’clock for
the morning practice session. It very soon
became clear that the turnout was going to be
good, and it wasn’t long before the log-jam on
the track prompted the thought that we may need
to assign slots even for the practice runs in
future years. The ladies had been busy making
sandwiches during the morning and these were
quickly disposed of as everyone downed tools
for lunch at 12.30. More practice runs, then the
track was cleared for the competition proper at
2.00pm. The drivers were briefed on the
cssentials of the competition and lots were
drawn to determine the running order, the first to
run, by convention, being last year’s winner.

The proceedings

The aim of the competition is to find the
locomotive capable of performing the greatest
amount of work done during a run lasting ten
minutes exactly in each of the competing gauges.
A dynamometer car interposed between the
locomotive and the train measures the work
done. The competition is open to Lion

John Mills accepts the Mike Parrot Memorial Trophy from OLCO Chairman

Northampton last year when he did rather less well with a very new engine.
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A brace of Secretaries! Runner-up Jon Swindlehurst (left) and winner John
Mills examine Jon Swindlehurst's Lionsmeet veteran. Jon is Secretary of
OLCO and John is Secretary of Bradford Model Engineering Society.

locomotives in 31/2in., 5in. and 7!/4in. gauges,
and prizes are awarded in each of these three
classes. Sadly, 7!/4in. gauge engines have only
featured in two of the 21 competitions to date and
there were none this year. Reasonable
modifications to the published design are
permitted, but the addition of ballast external to
the profile of the engine is not. Normally, drivers
are free to select the load of their choice in terms
of the number of trucks and number and
distribution of passengers.

Each run starts at the same designated point
on the track and finishes precisely ten minutes
later, regardless of where on the track the train
is. At the start and end of each run the
dynamometer car meter readings are recorded
and witnessed, and the distance travelled and
work done are calculated. No account is taken of
the amount of water or coal used. The aim is
simply to achieve the highest rate of work
output, regardless of efficiency.

At the conclusion of the competition the work
done and distance travelled by each locomotive
are calculated again from the relevant meter
readings, checked with the earlier figures, and
the results published. The driver of the
locomotive producing the most work done in
cach gauge is declared the winner in his class,
and a senior member of the Old Locomotive
Committee then presents the prizes: the 7!/4in.
Gauge Cup, and the Mike Parrott Memorial Cup
for Sin. gauge. Mike Parrott was the much-
respected Guildford club member who co-
founded the event back in 1985. As well as
helping to get the event established, he won the
5in. gauge class on a record six occasions. Sadly

he is no longer with us.

There is no trophy for the 3!/2in. gauge class,
but it is customary for the chairman to make a
presentation of wine. The cups may be held by the
winners till the following year, provided they are
members of OLCO. The wine may be disposed of
at the recipient’s discretion. It has been the
practice in recent years for those involved to meet
for a meal at a local hostelry before setting out on
the journey home, and this year the jollifications
took place at the Wyke Lion Hotel near Wyke on
the Bradford road. Not well attended but
enjoyable nonetheless, and we're working on the
attendance for next year’s event.

Notable runs
Rather than give a blow by blow account of each
run in the manner of IMLEC, we will constrain
ourselves to a mention of some of the highlights.
We should then have room for a brief review of
the first 21 years of Lionsmeet since its inception
in 1985, within the space allowed by the editor.
It has been the convention at Lionsmeet that
last year’s winner will be the first to run. This
effectively imposes a slight handicap, since the
more observant of the later runners can learn
much from the performance of the earlier
runners. There has sometimes also been a
tendency for a more relaxed interpretation of
speed limits where they have applied, as the
competition progresses and confidence in the
track builds up. It was interesting to see a new
dynamometer car at IMLEC this year which not
only sounded a buzzer automatically when the
pre-set speed limit was exceeded, but counted the
number of infringements too! Three strikes and

Geoff Cocking’s Thunderbolt was the only 31/2in. gauge model in the
competition. The name explains the unusual colour scheme and reminds us
that Curly Lawrence originally published the design as Titfield Thunderbolt.

you're out, without any ‘ifs’ or ‘buts’!

Last year’s winner was Andrew Neish, who
would have been knee high to a grasshopper
when father David Neish was getting the event
off the ground in 1985. Andrew has won the
competition twice before, at Bromsgrove in 2002
and last year at Northampton. Photograph 1
shows him about to leave the starting line. The
engine was built by David many years ago and
carried him to victory at the inaugural event at
Guildford in 1985. Both the engine and the two
drivers have proved themselves over the years to
be strong contenders. Andrew’s ‘work done’
figure has improved every year he has entered,
but it fell short of what was needed this year to
beat a relative newcomer to the event, and a
seasoned old-timer.

Winner John Mills entered the competition for
the first time last year with his newly finished
Harrogate prize-winning model. On that
occasion it was rather gracelessly adorned by a
‘saddle tank’ of solid lead. Since then he has
raised the performance of the engine to match its
appearance (by means we will not go into!) and
increased its work capability from 19000ft-1bs
last year to a winning 59800 this year. Another
fast learner! John has certainly done his
homework to have come so far so fast, even to the
extent of visiting the host club the Wednesday
before the event to check out the track! Needless
to say, the lump of lead is gone (we banned it
from last year anyway!). John's result is ringed
on the scatter graph, and can be seen to be well
up among the previous winners; in fact the fifth
best ever result (photo 2).

Seasoned old-timer Jon Swindlehurst fell into ’

Chan 1:
Table 1: LIONSMEET 2008 RESULTS in rupning order -
Lt
Run Driver Bulidar Distatve Work dene
faat f.lbs =
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T[Andrew Neish David Neteh 5760] 45040 -
2|David Neish David Meleh 4000 20550 i
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5| John Milis Jdchn NiBs () 53900
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Secretary of the host club, David Wainwright, managed to finish in fourth
place. Not bad considering that this was only his second appearance.

second place, having won the event on two
previous occasions. At 55400ft-lbs his ‘work
done’ was only a few hundred behind John Mills’
and a failing boiler feed pump may well have cost
him a third victory, although his previous best
figure of 58605fi-1bs at Leyland in 2001 was still
fractionally short of this year’s winning
performance (photo 3). These two will be the
people to watch in future events!

Geoff Cocking is a member of the host club
and was the only competitor to enter a 3!/2in.
gauge engine. Photograph 4 shows him
preparing the engine for his first run which
unfortunately died on the starting line as the last
embers of the fire fell through the grate. Things
go wrong very quickly on these tiny engines and
they require a great deal of concentration to keep
them alive. To the surprise of many, he did
actually move five people on two passenger
trucks in this first attempt, but not by far! He was
given a second slot at the end of the day, chose a
more sensible total load of two adults and two
children on a single truck, and amazed everyone

O\

competition since only a portable track was
available, and for 1987 when the distance run
was not recorded.) The remaining 19 plots show
a surprisingly loose linear relationship between
work done and distance run. It is often thought
that if you keep going like the clappers for the
full ten minutes then you will do well, but this is
not necessarily the case. The average drawbar
pull must be high also. Experienced drivers in
Lionsmeet as in IMLEC know full well that
choosing the right load for the prevailing
conditions is absolutely crucial to the result, and
this is a matter for fine judgement. It is said that
good judgement comes from experience, and
experience comes from bad judgement, and
nowhere is this truer than in these competitions.
Weighing up the condition and quality of the
track, the gradients, the curves, the weights of
prospective passengers, rolling resistance of
trucks and the rest is a skill that has to be learnt.
It would be nice to quantify these things and put
them into a scatter chart, but where do you start?

A Tiger among Lions! Martyn Reeve, just to be different, chose to name his
model after Lion’s sister engine, Tiger.

-

Conclusion

Before closing perhaps we could put on record
our thanks to the Brighouse and Halifax Model
Engineers and their ladies for their hospitality, to
the entrants and visitors who turned up in their
droves to support the event, to OLCO members
John Hawley who presented the prizes, Jan Ford
who served as official observer, David Neish for
providing the dynamometer car, Alfred Lloyd for
generally helping out, and Charles Taylor-Nobbs
who has played a leading role in OLCO since its
inception and who rarely misses a Lionsmeet.
They all travelled a considerable distance to be
there and we are grateful for their support. We
are indebted to John Hawley and others for the
diligent record keeping which has made possible
the statistical analysis above.

Next year’s Lionsmeet will be held at
Southport, a lovely old Victorian seaside town on
the south Lancashire coast (well, it was),
courtesy of Southport Model Engineering
Club. Hope to see you there ﬁ

with a very spirited performance yielding a work . =
done figure of 13920fi-lbs. There have been Table 2. LIONSMEET WINNERS, 1985-2005
times when 5in. Lions have done worse than that.

David Wainwright, secretary of the host club Year Venue No of Winner Standardised Standardised
had no shortage of cheerleaders to urge him on Entries feat run work dona
to finish in fourth place. A very creditable
performance given that this was only his 1985 Guildfcee 7 David Neish 8270 72814
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Looking back . T545|Chesterfield 2__|Dawd Neish Z200 24765
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do a little statistical analysis on the results. 19943 F rimigy 2 uli !ke Pacralt i 55304
Inevitably, the event has been dominated by the 1995} Sulion Caldiield! 3 |M!kB Parnott 7140 20658
5in. gauge engines, in fact 3!/2in. gauge engines 1586 Bristod £ |Mike Pamatt B115 56200
have competed on only four occasions, and 71/4in. 1647 | Pataraorough 4 |Jan Swindlshurst 6800 0180
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at gauge. Perhaps we should go there again! -
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plots the work done against distance run for all 2002 {Bromsgrave Z__ |Andrew Neish 7690 ABTS
these results. (In 1995, *96 and "98 the runs were 2000 |Erawash vl ey S |un Swndlahurst B320 20480
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Stowe - drawing by Simon Bowditch

STOWE

SOUTHERN RAILWAY ‘SCHOOLS’
CLASS LOCOMOTIVE

Neville Evans

introduces us to Stowe, his latest
design based on the Southern
Railway Schools Class locomotives
of the 1930s, and starts with the
background which led to the
development of the very
handsome prototypes.

@Part I.

n 1852, a branch line of the South Eastern
Railway was completed from Tunbridge
Wells to St. Leonards. The only remarkable
feature was that the civil engineers, presumably
for reasons of expense, constructed it to a loading
gauge that was even more restricted than the
parent company’s other lines. Frugality seldom
pays off and often leads to far greater
expenditure when expensive mistakes have to be
rectified at a later date. The small double tunnel
at Mountfield near Battle was the chief problem.
It was too constricted as built and the problem
was compounded when it had to be reinforced by
an extra, inside layer of brickwork lining.
Various solutions were proposed a century
later: enlargement of the tunnel, replacement with
a cutting (it appears that it is very expensive to dig
up a tunnel) or the installation of an automatically
controlled, single, reversible line. The happenings
that would occur in the tunnel when the
automatics went wrong should not be dwelt upon.

The Southern Railway succeeded in
strengthening the former SECR main-lines so
that they could take the extra weight of the
‘Nelsons” and ‘King Arthurs’ but these
locomotives were far too large for the Hastings
route. The volume of traffic had grown to a state
where more powerful engines were urgently
required. The challenge was to design an engine
that would fit into this miserable Mountfleld
tunnel and yet be powerful enough to haul the
Charing Cross to Hastings trains to the same
timings from London to Tonbridge, as the Kent
coast trains hauled by the ‘Arthurs’. In other
words it had to be of equal power to a ‘King
Arthur’ but much smaller. To conform to the
maximum permitted width of 8ft. 6!/2in. an
engine with two outside cylinders of sufficient
diameter to develop the necessary power was
obviously out of the question as the overall width
would be too great. There was also the question
of a limiting axle-load of 21 tons. A two-cylinder
locomotive would have to have a lesser axle load
on the coupled axle to allow for the hammer
blow, which meant that there would be less
weight available for adhesion on the serpentine
road between Charing Cross and Hastings. A
three cylinder design with cylinders of 16!/2in.
(the same as a ‘Nelson”) was the obvious answer
as it meant that it could be fitted into a width of
just under 8ft. 6 inches.

A four coupled layout was decided upon which
enabled a shorter frame to be used. This in turn
reduced throw-over on the bends, a most

desirable feature which helped greatly to keep
within the restriction on width, and also made it
more suitable for the sharp curves between
Tonbridge and Hastings. A further advantage was
that it needed less power to propel itself as the
internal resistance was lower. Added to which a
four-coupled locomotive was lighter and
therefore cheaper to build, and could use shorter,
existing turntables.

A new turntable cost as much as a new engine,
the ‘Schools’ could turn on a 50ft. diameter
table, the ‘Arthurs’ needed 60ft. and the
“Nelsons’ 65 feet. The decision was taken in
favour of a four-coupled, three-cylinder
locomotive with 6ft. 7in. dia. wheels and a boiler
pressure of 220 pounds per square inch. The
tractive effort at 85% boiler pressure was
25,1501b roughly the same as an ‘Arthur’, but
the engine weighed one coach less. A slight snag
was that the 21 ton axle loading meant that a
sensitive hand had to be used on the throttle to
avoid slipping.

The ‘Schools’ class was developed from the
‘Lord Nelsons’ and was sometimes called ‘a
three quarter Nelson’. It possessed many parts in
common with the ‘Nelsons’, the wheels, bogie,
the outside cylinders, many of the motion parts
and of course the ancillary details such as
clacks, back-head fittings, etc. were similar,
even the front cab windows were the same,
turned upside down to suit the different
spectacle plate required by the round topped
boiler. The boiler was adapted from that fitted to
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the King Arthur class but with a shortened
barrel. The cab had to be reduced in width at the
top corners, to fit the reduced loading gauge and
therefore the upper sides had to be canted
inwards. This, to my mind, very attractive shape
meant that a Belpaire firebox could not be fitted,
hence the round topped type. The larger Belpaire
box would also have been too heavy for the
projected axle loads.

A further advantage of the 4-4-0 layout is that,
by its nature, it tends to be quite short, which
means that the driver can easily judge the
position of front and rear buffers when coupling
up. The short boiler improved the view in front of
the engine although the smoke deflectors, when
they were fitted, cannot have helped in this
respect. A disadvantage of a shorter barrel was
that it affected the length of the superheater tubes
with the result that the steam temperature was
somewhat lower than the optimum.

All in all however the *Schools’ class is an
example of a design where everything seems to
fit in perfectly. Elegant in appearance,
economical, compact in size, easy to drive, and
very powerful, they were right from the
beginning. Few modifications needed to be
applied. Steam sanding took the place of gravity
in order to cut down on the amount of sand
needed, and to reduce the amount spilled all over
the point-work at the terminal stations which
tended to interfere with the track electrical
circuits. One slight problem was caused by
leakage at the front edges of the original piston
valves. According to Harry Holcroft, who carried
out the entire investigation, when running at
speed the steam had no time to leak, but at slow

speeds, especially when starting a heavy train in
the up direction, on the awkward rising curve of
the then Platform 7 at London Bridge, it could
cause the locomotive to stall. A cure was effected
by changing the design of the valve head, so that
steam was controlled by the leading ring, in fact
almost exactly as my favourite design as
specified in the drawings for Penrhos Grange. At
the same time the lead was standardised at !/4in.
measured from the edge of the ring, instead of at
the valve head. There were changes made to the
draughting arrangements of some engines in that
Oliver Bullied modified the single blast pipe to a
multiple jet le Maitre system. This modification
didn’t seem to have had much effect on the
performance of the locomotives as only half were
converted, the first being 914 Eastbourne in
January 1939.

The ‘Schools’ were all built at Eastleigh in
three batches, No. E900 to E909 in 1930; E910
to E929 in 1932/34; and E930 to E939 in
1934/35. Order No. 631 for the last twenty
locomotives was standard with the first two
batches, except that the look out windows were
increased in height from 2ft. 13/4in. to 2ft. 8in.
and the cab widows were moved upwards by
63/4in. so that they lined up with the top edge of
the lookout. Presumably the Southern had taken
on a new batch of drivers who were a bit taller
than the previous ones. The tenders were also
slightly modified in that they used rolled steel,
disc wheels instead of the spoked variety and had
a bank of tool and crew lockers placed across the
front end.

These tenders could hold 4,000gal. of water
and 5 tons of coal. They were very similar to

the tenders designed by the SECR Railway for
the N and U classes, except that the coal rails
were tilted inwards to match the cab for
clearance reasons.

The plaque that read “Don't lean out of the
windows" had a special significance on the
Hastings line, and always reminded me of the
three red bars and the same notice that was fixed
to the sliding cockpit side windows of the dear
old Vickers Wellington. We embryo aircrew
actually cut our teeth on these antique death traps
in 1951. During a familiarisation visit I enquired
of one Master Pilot Green as to the seriousness of
the warning. He pointed out that in 1940 all
“Wimpeys’, as they were always called, were re-
engined either with the rather feeble Rolls Royce
Merlin or, as became standard, the far superior
Bristol Hercules. The double row Hercules was
far longer than the single row, poppet valve
Pegasus that they replaced, which meant that the
propeller had to be moved forward until the blade
tip was only about 6in. from the window, which I
kept firmly shut for evermore.

In conclusion I must add my appreciation for
the unstinting help that was given to me by the
Bluebell railway during my visit to inspect and
photograph Stowe a few years ago, and for
their loan of invaluable drawings of that
locomotive. I would urge all those people who
are interested in building this engine to go to
your nearest centre and to inspect and
photograph the real thing for themselves.
Stowe is on the Bluebell, Repton is on the
North Yorkshire Moors, and Cheltenham at the
Railway Museum in York.

@710 be continued.

Repton on the North Yorkshire Moors
Railway (photo: Pete Thomas)
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Martin Wallis
describes a superbly detailed
model of a unique vehicle.

ride of place in the main hall of the
PHarrogate 2005 Model Engineering and

Modelling Exhibition, and strategically
placed in the main doorway, was the superb 1:3
scale Richard Hornsby & Sons’ chain track tractor
by Steve Baldock. The model had everything: the
craftsmanship, the attention to detail, and made
from the drawings of a truly stunning prototype. It
was certainly a ‘once seen never forgotten” model.

The model took eight years to complete, and
Steve estimates that over 7,000 hours were spent
onit. The model was built from original drawings
for the most part, backed up with a collection of
black and white photographs that have survived,
examples of which accompany this text. The
works drawings, while clearly an enormous
bonus, have been the cause of some upset and
worry as Hornsby made several modifications,
both during the prototype's construction and as a
result of steam trials, which were not referenced
on the original general arrangements.

Before embarking on a description of the
model a few words on the prototype might be
helpful. Readers will no doubt have heard of the
*Klondike Gold Rush’, either in history books or
through various ‘western’ style films based on
the period. The ‘rush’ started when gold was
discovered on 16 August 1896 at Rabbits Creek,
word quickly spreading, stories of untold wealth
being common place. The reality was that the
Yukon weather was harsh, the winter in
particular, and one can only wonder at working

The Homsby on test in
1909. The tendency to
‘rock’ on its tracks is an
alarming characteristic
shared by the model. Note
the jockey wheel to support
the top track has yet to be
fitted and there is no rear
guard (photo: Ray Hooley
collection).

HORNSBY STEA
CHAIN TRACK
TRACTOR

conditions the prospectors must have endured, so
often without reward.

By the early 1900s Dawson City was a minor
metropolis. The majority of the individual

prospectors had not made their fortune and, in
consequence, had sold their claims to the
handful of big mining companies who, through
heavy and sophisticated machinery, were much

ﬁ

-

A later photograph, before export, with the jockey wheels fitted. A substantial steel plate construction
protects the undemeath of the back tank. Wood cladding insulates both fore and back tanks in
anticipation of the Yukon winter (photo: Ray Hooley collection).

INOIe Prosperous.

As the infrastructure developed so did the need
for power and, in consequence, the Northern
Light Power & Coal Co. was formed. Part of their
remit was the production of electricity which
they achieved with a power plant close to a coal
mine at Coal Creek, some 44 miles from Dawson
City. Another was the provision of coal to
Dawson. This was rather tricky as the roads were
very rudimentary; in the winter sheets of ice and
in summer dangerously marshy.

Which individual in the Northern Light Power
& Coal Co. had the idea of a “chain track’, or
‘caterpillar’ tractor and subsequently placed an
order; does not seem to have been recorded. The
specification was for a tractor capable of towing
100 ton gross loads of coal wagons a distance of
some 40 miles. The order went to the British
company of Hornsby, who with the war office,
had developed the ‘Endless Track’ and were the
leaders of this technology.

Unfortunately the Hornsby ‘chain track’
tractors were fitted with internal combustion
engines; which due to the scarcity of oil
combined with the readily available coal supply
from the mine was unsuitable. The solution was
for Hornsby to purchase a boiler, cylinder and
motion from William Foster and to mount it on
their ‘chain track’. Thus the Foster boiler/engine
assembly No.12459 was married up to Hornsby
chain track No.35086 and a truly unique vehicle
was conceived.

MODEL ENCINEER 6 JANUARY 2006

a3




The Foster engine was substantial, rated at
80bhp with compound cylinders 73/4in. diameter
high pressure, 12in. diameter low pressure, both
by 12in. stroke. The order for the chain track
tractor was placed in July 1909, the Foster engine
arrived at Hornsby's works in December 1909
and, by early March 1910, the completed engine
was ready to test.

Tests

The tests or trials resulted in the addition of a
jockey wheel to support the top track. This eased
the motion of the tracks and prevented undue
vibration. In the working instructions supplied
with the engine these jockey wheels are detailed:

“If it is decided to run in the fastest speeds we
recommend that the jockey wheels 26 and 27 be
used ......... The Jockey wheels are intended to
Jjust take up any slack in the top half of the chain
track and must not be adjusted to more than
effect this, as they will cause undue friction. They
can be adjusted by means of the screws 28 and
the locknuts 20.”

It seems the engine was not altogether
straightforward to control as at least once during
the trials the driver ‘lost control’. The recorded
event was the descent of Spitalgate Hill where
the engine crashed into a house. It is interesting
here to note Steve's observations on steering the
model, which likewise proved to be quite a
challenge. At the Whissendine Rally just as Steve
was beginning to feel more confident with his
steering skills he tried the model on a tarmac
road. A 'disaster' was his verdict, most of the
‘control' he had achieved on grass evaporated -
but as far as | know no houses were damaged!
Steve commented that not only was it the most
uncomfortable ride he had ever known but it was
also impossible to fire the engine. Every time he
got some coal on the shovel the engine would
rock sharply and the coal would fly everywhere!
The water level in the boiler was anybody's
guess. Steve doubted he would venture onto hard
roads again for a long time.

Back to the prototype. No time was wasted and
by the end of March the tractor was shipped from
London to New Westminster, British Columbia.
It travelled presumably in knock down condition
and was sent by river, the Canadian Pacific
railway, and the White Pass & Yukon Railway to
White Horse. The last part of its journey was by
stern-wheeler and sled, the tractor’s arrival in
Dawson City being confirmed by a newspaper
report dated 19 August 1910.

It seems that the engine’s active life only lasted
three years, as in 1913 cheaper hydro-electric
power was available from the North Fork Power
Project. The coal mine at Coal Creek was shut
and the Northern Light Power & Coal Co. went
bankrupt. The tractor remained somewhere in or
near Dawson City as in 1932 the tractor was
purchased by a Yukon gold miner and shipped
back to New Westminster. Finding no work for it
in New Westminster the engine was eventually
sold to a pulp mill on Vancouver Island for timber
haulage. Sadly it proved uneconomical and the
boiler was removed to heat the workers
bunkhouse. As fate had it the bunkhouse burnt
down and the boiler, presumably with the
cylinder, was used as in-fill for a baseball
diamond at Port McNeil.
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A general arrangement drawing and key taken from the Working Instructions supplied with the engine
{Ray Hooley collection).

A wooden structure was added to the engine to keep in the warmth of the boiler as a protection for the
crew and mechanism against the Yukon winter (photo: Ray Hooley collection).
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Happily the Hornsby part - the chain tracks -
had better luck and were left undisturbed for 45
years overlooking the Broughton Straight at the
Northern end of Vancouver Island.

In 1974 Ray Hooley, an expert in all matters
steam and especially those of Lincoln, was
informed by a friend of the remains of an ‘old
steam caterpillar engine’ on Vancouver Island.
Of course, Ray knew exactly what it was likely to
be and, with the location wverified, flew to
Canada. The site was so inaccessible he had to
hire a sea plane and an inflatable craft to reach it.

Since the Hornsby was on Canadian Forestry
Commission Land Ray contacted them. The
Commission were evidently of the view that
since the remains were abandoned he could have
them if he arranged collection. However the
planned recovery was not to happen as the owner
of the boat who had taken Ray to view it also
decided he would like it. This was truly a spanner
in the works as when he was informed the
remains were already spoken for he wrote to the
local heritage committee and got a perservation
order placed on it, which prohibited export.

Ray did not give up, and made every effort to
overturn the order, with the full support of the
NTET, but without success. In 1984 Ray wrote to
the Canadian National Museum of Science and
Technology at Ottawa but the Canadians clearly
would rather keep the Hornsby just as it is - with
no realistic prospect of restoration - than allow it
to be exported. In 1988 Ray suggested that if it
were allowed to return to the UK to be restored
(at no expense to the Canadians) it could then be
rallied for 3 years and then returned to Canada
for a further three years to appear at their vintage
gatherings and events and then brought back to
the UK for three years and so on. This suggestion
was rejected too.

To their credit Canadian preservationists have
moved the Hornsby to where it is possible to view it,
see photo 6. It is certainly good news that it is safe
and now possible to inspect; but such a shame it has
not been re-boilered and re-built for us all to enjoy.

Judging from the condition of the engine this photo may have been taken in the Yukon. Note the
wagon behind, one of eight sent out with the engine each one weighing 5 tons 3cwt unladen (photo:

Ray Hooley collection.

Happily the spirit of the engine lives on in
Steve Baldock’s beautifully engineered 1:3 scale
model. I trust the accompanying pictures give a
flavour of the skill and attention to detail that
Steve has put into it. The Hornsby is a truly
outstanding model.

All the features of the prototype are
incorporated. Even the pipe work to steam heat the
belly and back tanks is fitted. The colour scheme
of unlined grey is an educated guess as any number
of enquiries, including the livery officer of the
Road Locomotive Society, failed to come up with
an answer. The model has an extra historical twist
as most of the bright work has been made from an
ex-back axle of a Fowler A3 road locomotive.
Surely re-cycling at its best, and making some of
the materials used older than the original.

Two water gauges, one along the usual lines
for a traction engine, and one with an extra long
glass are fitted. Steve explained that if great care

The remains of the engine as they are today, in the comer of a golf course car park on Vancouver

Island (photo: Dennis Read).

is not taken when driving that the model adopts a
‘nose up’ position, shortly followed by a ‘nose
down’ one. Steve felt the extra long water gauge
was designed with this in mind, and it has proved
as useful on the model as, presumably, it was on
the prototype. He likened driving the model as a
little like being in charge of a rocking horse!

The model may be steered by two methods,
firstly by braking either the left or the right hand
tracks using large band brakes situated just
behind the front sprockets, see photo 7, or
secondly by using the dog clutches, The dog
clutch method involves firstly engaging the
differential lock and then, using cither the left or
right hand dog clutches to drive one track alone.
The braking method uses a steering gearbox,
which is provided with a gear reduction.

The model weighs 1.3 tons empty, is a true
compound and runs at 170psi., by comparison the
prototype weighed 25 tons and worked at 180psi.

Front view of the 1:3 scale model taken at
Harrogate (photos 7 - 13 Martin Wallis).
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A side view of the stunning model collecting admiring glances. Compare to

the makers photo (photo 2) shown earlier.

The high and low range gearing between the
crankshaft and second shaft.

The engine has no less than 8 speeds. A selection
may be made between four pairs of gears on the
second to third shaft (pheto 9). In addition a “high
range’ may be accessed by a gear substitution
between the crank and second shaft, see photo 10.

The speeds and gear change details are given in The
Working Instruction for the Homsby Patent Steam
Tractor as follows: “The tractor is fitted with four
speeds as follows: First speed 1 mile per hour; second
speed 2 miles per hour; third speed 2.8 miles per hour;
fourth speed 4°/s miles per hour: By taking off the 37

18 o=
The four speed gearing between the second and third shafts. Note one of

the wooden blocks of the clutch inside the flywheel rim.

The gear selector neatly engraved with the gear positions. The vehicle was unusual in having four
speeds instantly available with an additional four provided by a change of gear if required.

tooth gear ring on the lefi hand side of the first motion
shaft which gears with the 18 tooth pinion on the
crankshaft, and putting in its place the alternative 32
tooth gearing provided to gear into the 23 tooth pinion
on the crankshafi, the speeds may be increased as

Jollows: first speed 11/2mph, second speed 2!/2mph,

third speed 41/smph and the fourth speed 7mph.” The
change speed gear not in use is presumably stored in a
tool box or on the footplate. Steve has so far only
driven the model at modest speeds, leaving what might
be achieved in the fourth speed to speculation.

the extra long water gauge.

A view of the footplate showing the two water gauges and controls. Note

Detail of the chain tracks. Rubber blocks ha

Thanks
My thanks to Steve Baldock for his time and
patience in explaining the intricacies of his
model. Also to Dennis Read who has researched
the history of the prototype and prepared a
booklet on same, and to John Crawley for
detailing the recovery attempts (Old Glory
November 2004).

Thanks are also due to Ray Hooley for kindly

providing the black and white illustrations ﬁ
that accompanies these notes.

&0 = S

ve been used on the tracks in

place of the prototypical wood blocks.
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that inspired the project.

A close up view of two of the three sets of valve
drive and reversing gear.

The finished model engine turned to show the
valve gear side.

DESIGNING A HACKWORTH
VALVE ENGINE

Colin Pape

how a simple day out turned into
fascinating design study and
engine building project.

@Part |

ome time ago | made two visits to
S Markham Grange. It is near Doncaster and

houses a very fine collection of steam
engines. It is open every day and for anybody
interested in secing some fine engines this
collection is worth a long trip. On Wednesdays
several of these engines are run under steam.
Incredibly, entry is free.

One of the engines on display is a 3-cylinder
marine engine built by W. Sisson of Gloucester in
1927. This engine is shown in photo 1. It looks
at first sight like a simple 3-cylinder in-line
engine but in fact it is a triple expansion engine.
The cylinders are all inside a large cover along
with the valve housings so they are not visible.

The engine has an interesting reversing valve
gear. It is described as a modified Hackworth
valve system. It appears to be a very simple
mechanism that adds only a few parts to a basic
single direction valve drive. Moving a single
lever can change the direction of the engine. This

The model engine viewed from the side remote
from the valve gear.

lever is visible in photo | with a cleaning cloth
tied to it.

Each cylinder has its own set of valve drive
and reversing gear. A close up of the reversing
gear for two of the cylinders is shown in photo 2.
Each set is driven from a large eccentric disc on
the crankshaft. A very solid looking brass arm
comes from the eccentric and ends in a slider that
moves in parallel guides. From a point along the
arm a rod runs up to the valve mechanism next to
the cylinder. The guides all form part of a single
frame that may be pivoted. By pivoting the whole
frame under control of the lever with the cleaning
cloth, the guides may be inclined up or down.
With the frame inclined up the engine will turn in
one direction and with the frame inclined down it
will turn in the opposite direction.

On my second visit to Markham Grange | was
Iucky enough to see this engine running and 1
was very impressed by the lack of vibration. In
fact the volunteer engineer who was running the
engine placed an old style penny on its edge on
one of the dashpot covers and it stayed there
without any problem. I had never heard of Mr.
Hackworth or his valve gear so 1 decided to find
out more about its inventor.

Mr. Hackworth

When | started out on the hunt, the first Mr.
Hackworth that I came across was Mr. Timothy
Hackworth (1786-1850). I am sure that many
readers are already well aware of this man but |
admit to never having heard of him. I spent quite
some time learning about the many achievements
of Timothy. He actually entered a locomotive
called Sans Pareil in the famous Rainhill Trials.
It was a good performer but it broke down.
George Stephenson with his locomotive Rocket
won the trials. I have read that had Hackworth
won, we would all know about him and virtually
nobody would have heard of Stephenson. So it
was perhaps natural that for some time I
supposed it was he who invented the valve gear
but I was wrong. He was not the inventor. The
gear was invented by one of his children, John
Wesley Hackworth (1820-1891). The design was
introduced, as far as | have been able to find out,
in 1853. It seems to have served as a base for
numerous designs by other engineers who were

generally trying to improve the speed of opening
and closing or the geometry of their valve gear.

John Hackworth worked for some time for his
father, Timothy. He must have been very capable
because his father entrusted him with the
delivery of a locomotive to Russia when he was
only 16 years old.

Model engine

I was very taken by the idea of making a small
triple compound. Not a slavish copy for which I
do not have the time or the skill but something
along the same lines and with the Hackworth
reversing gear.

Eventually I decided that I knew enough about
the way the valve gear was supposed to work but
I was still puzzled by some aspects of
compounding. In my reading and visits to other
museums | had come across the existence of a
device that was new to me called a receiver. | had
not noticed anything that looked like a receiver
on the Sisson engine and this and other reasons
caused me to shelve the triple-compound project
for a while and to concentrate on the Hackworth
reversing gear.

I decided to make a simple, single-cylinder
engine with a working reversing gear based on my
understanding of the Hackworth system. | wanted

The model Hackworth linkage - this shot shows
the gear up.
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The model Hackworth linkage - this time the gear
is down.

to make the valve gear operation very visible and
casy to operate. This accounts for the somewhat
unusual frame design that will be detailed later.
Photograph 3 shows the finished single-cylinder
engine from the valve gear side and photo 4
shows it from the other side. The engine works
well and it runs well in each direction. The valve
control lever can be moved from full forward to
full reverse without stopping the engine but since
this is not a self-starting engine it usually has to
be given a push to start it again in the right
direction. The engine will run with the reversing
guide in almost any position. As the guide is
moved towards the centre of its travel the valve
travel diminishes to zero so moving the guide
provides a sort of cut-off control.

Apart from the fact that my engine has only
one cylinder, one obvious difference between it
and the Sisson engine is in the way that the
slider link drive is implemented. In the original,
the three sets of valve gear are driven from
eccentrics on the main shaft but in a small
engine the eccenitrics need to be unreasonably
big and begin to overwhelm the engine. They
tend to get in the way of the other moving parts.
To keep things to a reasonable size I decided to
use a simple crank at one end of the crankshaft

Valve chest

Cylinder

)

Fig 2 Basic valve " II
drive system. | |
|

|
Valve drive crank ’ (

=51

i L

|

@

N T

Crankshaft circle @ Colin Pape 2005

to drive the valve control gear. I was able
to place all the valve drive mechanism
outside the main frame so that the
operation could be perfectly visible, A
close-up of the reversing valve gear in
the up position is shown in photo 5. In
photo 6 the engine is shown with the
crank in the same position but with the
guide down.

Note the difference in the position of the
valve in the two photos. The crankshaft
has not moved.

The guide rails of the Sisson engine are
implemented in the model in the form of a
T-slot cut in the brass box with a small
handle visible at the lower left of the
photograph. This brass box has a pivot at
its centre and may be inclined to any angle
in the range of +25 to -25deg. and locked
in the chosen position by a clamp screw on
the other side of the front frame.

Cylinder

Fig 1 Example of
engine layout.

Vaive dnve link

© Colin Pape 2005

My engine runs on compressed air. To
run it on steam, the piston and the valve
spool should be made in a non-corroding
material such as stainless steel and a lubricator
should be fitted.

The main dimensions of the engine are as
follows:

Bore:

Stroke:

13mm
20mm

The engine was built from easily obtainable
materials. [ used an aluminium-copper alloy for the
frames, hard brass bar for the cylinder, valve link
guide and valve chest, bronze for the bearings,
silver steel for the shafts and free cutting mild steel
for odds and ends. The screws and nuts are mostly
6BA and 8BA. No castings are required.

I will include the drawings of this

the connecting rod to drive the valve. In the
engine that | designed and built, point A is at
the slider.

Comparison with a simple

valve drive

Figure 2 shows a basic valve drive for an engine
that only turns in one direction.

It consists of a crank and a single link to the
valve chest. In the Hackworth system there are
just two additions to this basic system, a pivoting
guide and a second link.

The simple engine in fig 2 can be made to run
in the opposite direction by turning the valve
drive crank through 180deg. on the crankshaft P>

engine but [ will not go into detail of

how it was built since most
operations are pretty
straightforward. 1 will however
discuss the important aspects of the
reversing gear design.

Basic Hackworth design

Cylinder

I think that my understanding of the
valve gear is reasonably correct and
could be applied to other larger or
multiple cylinder versions of this
type of valve gear.

Figure 1 shows a simplified
drawing of the layout of the valve
gear in a Hackworth type engine.
The drawing represents a single-
cylinder engine as seen from the
valve drive end of the crankshaft,

In this example, a crank is fitted
to the end of the crankshaft and a
link is connected to this crank. The
other end of this link ends in a e
slider that moves in a guide. The /
drawing shows the engine in the
position where the slider is close to
the mid-point of its travel along the
guide. This guide has a pivot (P)
and the whole guide can be turned %
about this pivot point. From a point o,

(A) on the link rod I have shown e

another link going upwards. This is

Valve chest

Fig 3 The guide is up and
the slider out as far as it
will go.

Guide rail
© Colin Pape 2005

MODEL ENGINEER 6 JANUARY 2006




Cylinder Valve chest

Fig 4 The guide is down
and the slider out.

Fig 5 Crank positions with
the slider at limits.

Fig 6 The crank positions
for all slider limits.

© Colin Pape 2005

and fixing it there. There could well be other
changes but they are not relevant here.

The way the Hackworth

gear works

In fig 3 the example engine is shown with the
guide inclined up by 30 degrees. The crankshaft
has been turned clockwise and the slider has
moved out to the end of the guide. The valve is
now in its uppermost position.

Let us assume that the engine status at this
time is that the piston is about halfway down, the
inlet valve is fully open and the exhaust valve is
fully closed. So, with the guide in this position,
the engine will continue to turn clockwise if the
steam is supplied to the engine.

In fig 4 the guide has been rotated so that the
outer end is now down and by the same amount
as it was previously up. Now, with the crankshaft
almost in the same position as before, the valve is
at its lowest travel and the exhaust valve is now
fully open and the inlet valve is fully closed. The
only way the engine will run now is anti-
clockwise. Engine reversal has been achieved
without touching the crankshaft.

More differences compared to a
simple valve drive

What I learned in studying the valve gear so that
I could use it was that this type of gear turns out
to have less than ideal geometry and unequal
performance in the two running directions. Itis a
very simple gear but simplicity comes at a price.

I think it is useful to extend the comparison
with a simple valve drive to illustrate the
problems. The main differences are:

1: In the simple system, the valve high and low
points are obtained when the crank is at two
points that are 180deg. apart.

2: In the Hackworth system the two points are
not 180deg. apart.

3: With the simple valve drive the engine can

be made to run in the opposite direction by fixing
the valve drive crank at a point 180deg. round on
the crankshaft.

4: In the Hackworth system, the high point of
valve travel in one direction is not 180deg. round
on the crank from the high point in the other
direction. This is a consequence of the situation
described in point “2°.

5: In the simple valve drive, the valve travel is
unchanged regardless of the engine direction.

6: In the Hackworth system the valve travel
will not be identical in the two directions and will
be considerably different unless special care is
taken in the design.

These differences lead to design difficulties
and to set up problems with the engine valve
gear. It is not possible to have optimum
performance in the two directions. A
compromise must be obtained and normally this
would be to favour the main direction. In a ship
or a locomotive this would normally be the
forward direction.

Problems with the

Hackworth gear

I have included some drawings of a Hackworth
engine that deliberately show up the differences
mentioned above. They are based on the original
drawing that shows an engine near the mid-point
of valve travel. The first drawing is technically
correct and the engine would turn over without

anything breaking or blocking but....

Valve high and low points

If we consider the case when the guide is
pointing up, the valve reaches its high point when
the slider is as far out as it can get from the
crankshaft. Conversely, the low point is reached
when the slider is as close as it can get to the
crankshaft. These two points are not 180deg.
apart. They are reached when the crank arm and

the slider link are perfectly in line and when the
slider link completely overlaps the crank arm.
Figure 5 shows the two conditions.

In the example the two points are 153deg.
apart. The departure from 180deg. gets much
worse as the guide is brought closer to the
crankshaft and as the angle of the guide
increases. We can always arrange to get
adequate valve travel but the valve timing can
pose a problem.

Non-symmetrical operation

Ideally, the crank points where the valve is fully
up in the two rotation directions should be
180deg. apart. Similarly for the valve fully down
positions. Figure 6 shows the crank positions for
high and low valve travel points in both
directions. In this example the crank points are
Tdeg. ‘out of true’. As in the case above, the lack
of symmetry gets worse as the guide is brought
closer to the crankshaft.

I have seen comments about a locomotive that
uses the Hackworth gear and does not run so well
in reverse as in forward gear and [ think the reason
is due to this lack of symmetry. The engine timing
will normally be set up once and for all so this
problem means that some compromises will be
required and an inevitable consequence is that
equal performance in the two running directions
will not be possible. I have reason to believe that,
because of the relative closeness of the guide rails
to the crankshaft, the Markham Grange engine has
non-symmetrical valve motion just as in my model
but since it is a marine engine the lack of symmetry
was probably not of any real concern.

I cannot see any way around this non-
symmetry characteristic except by adding more
links. Other engineers did this many years ago.
Sticking to the Hackworth design means adopting
compromises in the valve settings and I did this in
my model. Simplicity sometimes has a price!

@710 be continued.
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Dome or spherical chuck

PLAIN MAN’S

holding device for placing the work on a

ORNAMENTAL TEEises
axis of the lathe spindle. This enables domes and

TURNI N G hemispheres to be shaped and ornamented and in

John Edwards
continues his examination of the T 5 = )
principal ornamental chucks and
their uses.

®Part VI continued from page 694
(M.E. 4262, 9 December 2005) Pillar or pencil chuck
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this respect it is a partial substitute for the
Spherical Slide-rest.

The chuck is not intended to be ‘run’ but must
be rotated under careful control, either by hand
or under the control of the tangent screw; the
index is not sufficiently strong to hold this chuck
in position. In some applications the Dome
Chuck is used in conjunction with a gear train
and care must be taken to avoid any backlash
when passing the point of balance; this problem
can be largely overcome by the application of
counterbalance weights.

With the slide-rest parallel to the bed a dome
may formed from a series of cuts taken to the
same depth at successive intervals of the chuck
nosewheel. Another use of the Dome Chuck is
for cutting and ornamenting polygons; for this
purpose the slide-rest is set across the bed and
the facing surface is cut; successive surfaces are
then cut following appropriate adjustment of the
nosewheel.

The Pillar or Pencil Chuck is another form of
Dome Chuck having a longer base with a dead
centre at the opposite end to the nosewheel; this
dead centre is to support long slender works such
as pillars and pen and pencil barrels.

The Combination Dome/Rolling Oblique
Chuck: for cutting and ornamenting round and
pointed (gothic) domes.

The Combination Dome/Pitching Oblique
Chuck: for cutting and ornamenting oblique
facets and pyramids.

The pincushion box in the photograph was made on the Dome Chuck; each face was cut with a long
round-nosed cutter at maximum radius in the Horizontal Cutting Frame while the chuck was rotated
very slowly under control of the tangent screw. The Dome Chuck was counter-balanced to avoid the
chuck coming unscrewed or the surface being marred by backlash. The visible crack was caused by

leaving this box on the windowsill in bright sunlight!

The Oblique Chuck is used with the Rectilinear
Chuck and in this combination can place the work
in positions that are impossible with the
Dome/Oblique Chuck combination; this is because
the nosewheel of the Rectilinear Chuck can be
adjusted below, on or above centre whereas the
Dome chuck can only be adjusted below centre. The
Rectilinear/Oblique combination is also more stable.

Obligue Chuck

The next article will be concerned with the Spiral
apparatus, the Reciprocator and the Geometric
Chuck.  If any reader wishes to know about the
Society of Ornamental Turners or, indeed, anything
about O T equipment and techniques not covered in
this series, I can be contacted by telephone on 01732
335 479 or by email at johnfedwards@virgin.net
® To be continued
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A GWR 1400 CLASS
LOCOMOTIVE IN GAUGE 1

G. R. Thornber

continues construction with the
valve gear and lubricator.
@Fart V continued from page 701
(M.E. 4262, 9 December 2005)

eccentric rod operating the valve with a
rocking lever. This arrangement was used by
John Barrett in his City of Truro articles mentioned
earlier. The valve motion is very nearly sinusoidal
with only very small non linearity effects.
The eccentrics have small !/16in. pins in
them that bear against the ends of the slots in
the crankshaft already described. It is essential

The valve gear is slip eccentric, with the

that these are correctly positioned diametrically
opposite the eccentric centre otherwise the
valve timing will be adrift. Although the valves
themselves can be adjusted on their spindles
the timing relies on the end of the slots in the
crankshaft and the pins on the eccentrics. This
is not as scary as it sounds but take care!

The eccentric sheaves are in one piece
avoiding the necessity to split them in half, if the
eccentrics are made of steel the eccentric straps
should be brass - once assembled on the
crankshaft there should be no requirement to
remove them.

The two rocking levers rotate on a !/8in. pin,
which is a clearance fit on one frame and
screwed into the other. These are best made with

a steel lever and a brass bearing tube. The valve
links should present no problem.

The displacement lubricator fits in front of the
cylinder block and behind the buffer beam. This
is conventional but don’t forget that this tank is
subject to boiler pressure.

The frames, cylinder, crankaxle, connecting
rods and motion parts can now be assembled. Once
the valves have been centralised, everything can be
buttoned up and tested on air (or steam using a
separate boiler). It is here that the large central disc
on the crankaxle comes into its own acting as a
flywheel. If all is satisfactory then the wheels can
be fixed to the axles. Remember that once the
wheels are on, the frames cannot be taken apart.

@70 be continued.

Exploded view of
Valve Gear and Lubricator

© 2005

Exploded view of Frames, Cylinders,
Crankaxle, Connecting Rods and
Motion parts assembled
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Both engines in original condition.

MAMOD STEAM
ENGINE
CONVERSION

Roly Williams
suggests a 3-cylinder Mamod?
Well, why not!

he project described here is not really up to

the high standards normally expected in
Model Engineer. However, I make no
apologies for that. Even serious model engineers
enjoy a little light entertainment occasionally. Toy
steam engines (Mamod, Wilesco, Bowman, Bing,
SEL, et al) are good fun and I’'m sure most read-
ers have owned at least one in their formative
years, (I have several and I'm well beyond my for-
mative years.) As examples of engineering, how-
ever, they are variable and even the best are crude
to say the least. But then, that’s part of their charm.
The most common configuration - single
cylinder, single acting oscillating type - suffers
badly from vibration; caused, not only by the lack
of balance, but also by the single short power
impulse per revolution. Twin cylinder models are
better. They are sometimes quite well balanced
and have two impulses per revolution but there

are still dead points at top dead centre (TDC) and
bottom dead centre (BDC). Surprisingly, double
acting cylinders are not much better. Both single
and twin cylinder versions are still unbalanced.
(Twin double acting cylinders are usually placed
90deg. apart and cannot be properly balanced).

The obvious answer - three cylinders - has
never been implemented (to my knowledge) at
the toy end of the market. Three cylinder engines
can, in theory, be perfectly balanced and, even
with single acting cylinders, have three power
impulses per revolution which can be a substan-
tial percentage of the total cycle.

One day, looking at the two Mamod twin cylin-
der SE3 engines that [ then had in my possession,
I thought it would be comparatively simple to
double up on the engine parts and produce a 4-
cylinder engine. Unfortunately, without scratch-
building a complete crankshaft, the two halves
would have to be joined at the existing crank pins.
This would mean that the cylinders would still be
at 180deg. to each other and this would be no
advantage over two cylinders. Effectively, it
would be just doubling the size of the cylinders.
However, by removing one of the cylinders and

Overall view of Engine ‘A’ after dismantling.

adjusting the remaining three at 120deg. apart, the
result would be (almost) perfectly balanced.

At this point, | wasn’t seriously considering
the conversion because one of the two engines |
had was in excellent, almost original, condition
and I wanted to keep it that way. Several months
later, I saw advertised another similar engine up
for auction in an extremely run-down condition
which was likely to go for a song. I immediately
thought about my previous musings so therefore
entered a bid. In the event, it went for a bit more
than a song, but was fortunately still quite cheap.

I now had two twin cylinder SE3 engines in less
than perfect condition. One was in reasonable con-
dition, especially the boiler. For the sake of argu-
ment, let’s call it engine ‘A’. The other had obvi-
ously just been dug out from the back of some-
one’s garden shed and was pretty corroded (espe-
cially the boiler). I'll call this one engine ‘B’

A previous owner of engine ‘A’ had, for some
reason, replaced the flywheel with a completely
inappropriate one. It was extremely large, cast in
bronze and seemed to be home-made, with the
central hole inaccurately drilled; (It wobbled
when running). Also, one of the frames, holding
one cylinder and crankshaft bearing, was loose
and the whistle was a new replacement. The
paintwork was not original anyway so I had no
qualms about cannibalising it.

Close-up view of engine *B’ showing the poor
condition of the boiler.

Overall view of Engine 'B’ after dismantling.

B
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View of engine A reveals the ridiculously large
flywheel!

Crankshaft and frames only for alignment
adjustment.

Engine ‘B” was in generally poor condition
and incomplete. What was there, however,
seemed to be mostly original. The boiler was
beyond redemption. With the exception of the
safety valve, all other boiler fittings were corrod-
ed solid (despite the fact that they were brass)
and couldn’t be removed. The water level plug
had been replaced with an ordinary screw which
was jammed solid. The whistle had probably bro-
ken at some time and had been soldered back (at
right angles!) just to plug the hole. The chimney
was missing along with the exhaust pipes from
both cylinders. The cylinders themselves, howev-
er, scemed to be in reasonable condition just
needing cleaning up.

All together, therefore, I had all that I needed to
make one good 3-cylinder engine. The first deci-
sion | had to make was how to mount the thing.
The existing pressed steel base was not big
enough to hold the extra works. The alternatives
were to build a new base from scratch, to extend
one of the existing ones with a plate or to, some-
how, join the two existing bases to form a larger
one. The simplest method would have been the
extension. However, by this time, I was beginning
to think that the new engine should be made
entirely from genuine Mamod parts and in typical

- -

Mamod style. That meant that the only alternative
was to join the two together to make one large
one. My initial thinking was to cut off just the
ends and lap-join the remainders in such a way
that the final size could be adjusted as required.
The next decision | made was concerning the
boiler. I originally thought that, because [ was
adding a third cylinder, I would need 50% more
steam. Then I realised that it could use the same
amount of steam at 2/3rds the speed. This would
be no problem because the three cylinder engine
should run much smoother and should be quite
happy at a much slower speed. | decided to make
no changes to the existing boiler from engine ‘A",
The final decision was how to join the two
crankshafts. I wanted to make the joint disman-
tleable so I first thought of using a length of
threaded rod in place of the two pins. This would
have meant enlarging the big end of the con rod
somewhat and would have looked wrong. I then
realised that the joint didn’t have to be rigid: in
fact it would be an advantage to have some flex-
ibility there. One of the pins could be drilled out
and the remaining pin slid into the hole. The pin
may have to be replaced by a slightly longer one
but at least it would be, essentially, original. (As
it turned out, the pin was only a push fit so it

came out with a good tug. I had to enlarge the
hole slightly to let the other pin slide in and out
casily. The original pin turned out to be long
enough as it was).

One point noticed at this stage, though not a
problem, was that the designs of the cylinders
and pistons were slightly different in the two
engines. Close examination proved that the dif-
ferences were minor and the parts were inter-
changeable. In fact, the big end of the connecting
rod was somewhat narrower on engine ‘B’ which
would make it more suitable for the central crank
and would almost look deliberate.

The pipe-work would be a simple extension of
the existing on engine ‘A’. The steam feed would
be a combination of pipes from engines ‘A’ and
‘B’. The exhaust for the cylinder furthest from
the boiler would have to be a new length of cop-
per pipe. I then had the new design complete in
my head and started thinking about making a
drawing. Unfortunately, 1 don’t have a CAD
package for my PC and I no longer have an old-
fashioned drawing board. The changes were
mainly re-jigging of existing parts so, in the end,
1 kept the design in my head.

I started by dismantling the engines. | had
already had engine “A’ apart on a previous occa- >

Front and rear views of converted engine after painting.
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sion so [ knew there would be no problems with
it. Any ideas about salvaging any part of the boil-
er from engine ‘B’ were abandoned completely
at this stage. It went straight into the bin. I gave
all the parts (especially of engine ‘B’) a quick
rinse in degreaser at this stage, just to better see
their condition. There was not much time spent
deciding which parts to use. Where there was a
choice, the choice was obvious.

I then made some quick measurements to
decide where to cut the two bases and here the first
unforeseen problem presented itself. Because
there is a depression pressed into the base for the
burner, it seemed to make sense to position the cut
with the depression in one half on the waste side.
This was a mistake because, having done that, the
join on the top came in an inconvenient point. |
had to cut the bases back even further so that the
join came between the two engine frames. At first,
this didn’t seem to be of much consequence but
later found it to be a problem.

The bases are made of approximately 1mm
thick steel which is too thin to cut with a hacksaw
and a bit thick for tin-man’s snips. Fortunately, 1
have the ideal tool for the job called a “Goscut’.
It is a cross between tin-man’s snips and a nib-
bling tool. It doesn’t distort the metal like snips
do but is faster than a nibbler on long straight
lines. Steel of lmm is just about the limit of its
capability but it did the job. I don’t know if the
Goscut is still available. I bought mine many
years ago when it was sold under the Eclipse
brand name.

Having cut the bases to size, | was able to
assemble the main parts, temporarily, to check
for alignment. This was when [ discovered the
requirement for a modification. 1 found that the
step at the lap joint in the two bases was enough
to cause a problem. This meant that [ would have
to fit shims under two of the frames to line up the
shafts. These could be cut from the waste mater-
ial to guarantee the correct thickness. Making
and fitting the shims appeared to cure that little
problem perfectly and I was also able to prove
that my initial calculations and the design in my
head did, actually, work!

I then turned my attention to the pipe-work
and this is where the second unforeseen prob-
lem showed. My original plan was to use the
existing tee pieces and pipes, which would have
been long enough without making any joints
except at the tees. This meant unsoldering the
pipes from the tees and re-soldering them in a
different order. Unfortunately, the pipes seem to
be brazed or welded into the tees rather than
soldered. Heating them with a blow torch, even
up to red heat, still didn’t release them. (Maybe
they are crimped as well). I had to rethink the
pipe-work. | was able to use the pipes and tees
without separating them but this required a joint
in the pipe between the two tees. This I made
with a bit of brass tube from the junk box. Not
genuine Mamod but not too obvious. I may be
able to re-do this bit later if I can get hold of
some replacement Mamod tee pieces. The
exhaust for the third cylinder, the one furthest
from the boiler, had to be made up from a new
length of pipe. At least it was genuine Mamod
I/gin. copper pipe. I had to enlarge the hole in
the funnel base to take the extra pipe. This was
casily done with a needle file.

Overall view of converted engine after painting.

One annoying problem showed itself with repeat-
ed assembly and disassembly of the cylinder blocks.
The small screws holding the blocks to the frames
are totally inaccessible with any normal screwdriv-
er while in-situ. This is not a result of this modified
design; the same problem was present in the origi-
nal. Hex heads to the screws would have been far
better. I'll have to look some out in a suitable size.
That just about completed the non-cosmetic work (I
thought). The next stage was to reassemble the
complete works, with screws instead of pop rivets,
and see if it ran.

You've guessed it - it didn’t! It didn’t just run
badly; it refused to go at all. There was obviously
steam getting to each of the cylinders. Lifting each
cylinder off its block against spring pressure
proved that. After separating the three exhaust
pipes I could also see wet steam exiting from all
three when I spun the flywheel by hand. It felt very
rough when I spun it so that was probably a clue.
I applied plenty of oil but it didn’t even start. One
cylinder seemed to be giving some power but not

Set-up for running in powered by Bowman
engine.

enough to drive the other two, which didn’t seem
to be providing any significant power. I loosened
all the frame screws hoping that that would allow
some free play to overcome any slight misalign-
ment. That made very little difference. The three
cranks were not exactly 120deg. apart but near
enough. There was nothing else I could see whilst
in steam. Disappointed in the extreme, I put out
the burner, drained the boiler and left it to cool
before dismantling it again. Engine ‘A’ had
worked fine and two of the cylinders were from
that engine. The third cylinder and piston came
from engine ‘B’ (the one with the boiler I daren’t
fire up) so that could be something to swap when
it cooled. Had I partially blocked a pipe when try-
ing to remove the T-pieces? Probably not; the best
cylinder was the one furthest from the boiler, but
that would be something else to think about.
Thoroughly depressed, I went and put the kettle
on. At least that worked, which restored my confi-
dence in steam somewhat!

After I had dismantled the crankshaft assembly,
1 peered down the row of bearing holes and saw
that there was a significant misalignment. The
shims had ensured that the holes were aligned
vertically but not horizontally. The problem
seemed to be that the two bases (I must start
thinking of them as two halves of the one base)
were not exactly in line. [ could see from the holes
in the overlapping section of base that there was
an error of just a fraction of a millimetre. Was that
enough to cause the problem? Fortunately, | had
not yet riveted the halves together so I loosened
the screws and re-tightened them in perfect align-
ment. [ re-checked the bearings and saw an
improvement but it still wasn’t perfect. To get per-
fection I had to force all the components affecting
the alignment to the limits of the play available.
Obviously, the holes were not drilled in exactly
the same positions in the two halves.

This done, it all felt a lot better when turned by
hand so, full of confidence, I fired up again. This
time it started - eventually. My theory that the
engine would run much better than a two cylin-
der at slow speed was well confirmed. In fact, at
first, it was a good job it did because it wouldn’t
go faster than about 200rpm. (I don’t have any
means of measuring the speed but, at that speed,
you can estimate the revs per second).
Confirming my initial fears, it did seem to be
short of steam. It didn’t really get going until the
burner got hot and provided a good flame, As
soon as the flame began to die, so did the engine.
However, for a few minutes, it ran at a moderate
speed and quite smoothly. The stall speed seemed
to be around 100 - 150rpm which was a satisfy-
ing confirmation of the theory.

Two things were learned from this trial run.
Firstly, the bearings must be very carefully
aligned. My method of ‘optical alignment’
seemed to work but won’t be very convenient if |
dismantle it often. Secondly, I need a good meths.
burner in good condition. I've found, in the past,
that this type of vapourising burner can be
improved by cleaning out the holes in the
vapourising plate. An old wick type probably
wouldn’t have worked at-all well and a modern
solid fuel one would probably be worse still. I'll
have to do some empirical investigation (trial and
error) to determine the best burner for the job
from the few that I have. I may also try one of the
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gas fired conversions available but that would be
going away from my original Mamod-only policy.
Having proved that it worked, | thought the rest
of the conversion would be mainly cosmetic. The
half empty frame looked odd without a cylinder
so I cut that in two leaving only the bearing end.
I only need one flywheel so there’s an unused
rectangular hole in the base. | considered filling
that in but decided against it. In the end I put a
second pulley there so it didn’t look too odd. 1
fixed the halves of the base together with pop
rivets and drilled some extra holes for rivets to
improve rigidity. The four frames could also be
pop-riveted making sure that they stayed proper-
ly aligned. The slot in the chimney had to be filed
out to make room for the extra exhaust pipe. 1
replaced the whistle with a (genuine Mamod)
pressure gauge. This was partly to reduce steam
loss and partly for looks - I think it deserves it.
The felt pads in between the cylinders and valve
faces were all worse for wear; one had disinte-
grated completely. I cut some new ones from felt
pads bought from the local hardware shop. Not
genuine Mamod but they are out of sight and can
be considered consumables if you're pedantic.
Finally, I cleaned, painted and polished every-
thing as appropriate. I made no attempt to repro-
duce the Mamod colours exactly but I kept the
general scheme - red base, flywheel inner and
inside of chimney, black firebox, green frames
and everything else unpainted. Having done all
the cosmetic work | reassembled it, pho-
tographed it in pristine condition, and then fired
it up again. Disappointingly, | seemed to be back
to the same alignment problem again and there
was still a shortage of steam. Also, I found that

the red paint I had used on the base (an aerosol)
softened in contact with alcohol! This was a
problem when cleaning and also with any spilled
meths. I tried a paint advertised as heat resistant
but this was no better so I'll have to use good old-
fashioned enamel paint with a brush (I left that
for later).

The throttle in the live steam line was leaking
quite a bit. I didn’t have a spare so I replaced it
with a direct connection (again, genuine Mamod
- taken from one of their kits). This means I've
lost all speed control but then, in most of the
early (pre-reverser) engines, it was a luxury any-
way, fitted only to the larger engines. If [ find a
replacement in good condition at some later date
I’ll restore it. The alignment seemed to be vari-
able and I found it was caused by flexing of the
base. To provide some rigidity, I fixed a couple of
rigid bars out of sight under the base. This
resolved the alignment problem but I opened up
the hole in the pin-less crank to make it a bit
more tolerant of future misalignment anyway.
Fired up again, it worked but not spectacularly. It
was still short of steam most of the time. Turning
the flywheel by hand I could detect a distinct
rough patch at a couple of points in the cycle. It
would definitely benefit from being run in but if
it doesn’t run well for more than a couple of min-
utes at a time, it would take ages to run in. [ don’t
have a suitable electric motor to hand but I do
have several other steam engines. One of these is
a large Bowman engine with more than enough
power. It will also run for 2-3 hours between
refills. I set the two engines up with a belt from
the drive pulley on the Bowman to the flywheel
of the Mamod. I couldn’t leave the set-up to chug

away on its own because the Mamod was running
dry. I had to keep it well supplied with lubrica-
tion. The way the arrangement was in the most
convenient positions for the belt, the Mamod was
running backwards, i.e. it was pumping air into
the boiler. This was no problem in itself but it
meant that it was also pumping lubrication fluid
into the boiler. For this reason, [ used water rather
than oil. This could be conveniently dripped
down the funnel into the exhaust! After a couple
of 2-3 hour sessions like this, the Mamod seemed
to be a lot smoother. Encouraged, I fired it up
again and was amazed at the result. It ran better
than it had ever done before and with no shortage
of steam! This roughness had probably been the
main problem all along.

So that was it - I now had an engine I was
happy with (apart from the paint). All in all, it
was an interesting project both from the techni-
cal and aesthetic viewpoints. Considering the
problems I had, perhaps it’s not surprising that
Mamod haven't done something similar. But,
then again, Mamod wouldn’t have to join two
half bases; they would make a base specifically
for the job. I suppose one of the attractions of
these toys is their simplicity compared with the
real thing; and let’s face it, they were originally
sold as toys, although no self respecting 2lst
century child would be seen dead playing with
one nowadays!

Incidentally, according to Steve Malins (grand-
son of the founder) Mamod should be pro-
nounced ‘Maymod’ rather than ‘Mammod’.
Mamod is short for Malins Models and, presum-
ably, Malins is pronounced ‘Maylins’. I just ﬁ
thought 1'd throw that one in for good luck!

@ Super new series:

Gorgon ship engine

@ 1/C engine collection

@ Full index to volume 195

Plus all your regular favourites
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efore | start the proper
Bbusiness for this issue of

Club Chat 1 would like to
remind all club officials of the
option to have a profile of your
club published. You will have seen
some in recent issues but we have
now exhausted our supply. It can be

very good for your club,
Edinburgh SME has gained five
new members in past months
following mentions in M.E.

We have been asked to point out
that Des Adeley has succeeded Clive
Young as National Secretary of the
National 2'2in. Gauge Association.
Des can be found at 30 Laleham
Court, Chobham Road, Woking,
Surrey GU21 4AX. Telephone
01483-761061 or e-mail at
des(@ maynardsgate.freeserve.co.uk
We should point out that this is a
temporary address and we will update
the details as soon as we receive them.

Can I also ask all contributors to
check the address to which they
send contributions for this column?
We are still getting items forwarded
(late) from at least two of the old
addresses including Azalea Drive
which ceased some years ago. The
correct address is that on the title
page of the magazine. Remember
that incorrectly addressed items
may not arrive in time for special
events to be publicised.

UK News

Albert Stephenson who is secretary
of the City of Sunderland MES has
started contributing to our column.
This society is new to my list so 1
will provide Albert’s contact details
for any readers in the Sunderland
area. Albert can be found at 4
Thursby Grove, Hartlepool,

Cleveland TS25 2JT,
telephone 01429-
299649. The society
had a stand at the
Pickering show with 34 member’s
models with a 1:2 scale Burrell
Showman’s Engine and a full-size
steam car in steam outside. They
also supported the National Railway
Museum Modelling Weekend. The
club operate at Roker Park and
members have a variety of interests
including locomotives, road vehicles
and boats.

Member Dave Ball won the main
award, the Hodgkiss Cup, at the
Guildford MES rally for his superb
71/4in. gauge GWR  0-6-0
Armstrong Goods locomotive. This
locomotive is superbly finished but
will not be a “glass case” model
and had already clocked up over 25
miles running at the time of the
report. The engine was some 12
years in the making and is described
by Dave as “the cheapest
locomotive [ have ever made. Most
of the bits came out of the scrap
box". John day has started his next
I/C engine model, this time it is a
Pioneer spark ignition 2-stroke
engine with spring loaded valves
and no cams. As John comments in
the newsletter, this is yet “another
infernal combustion engine and yet
another strange early one”. We
look forward to seeing the results of
John’s labours in due course.

At the OMLEC efficiency
competition in August, Lionel
Flippance was the highest placed
5in. gauge locomotive with his BR
Proposed 2-8-2 achieving an
efficiency of 2.21%. Simon Batten
achieved an efficiency of 0.87%
with his RH&DR Pacific to take the
3!/2in. gauge award.

Roger Curtiss has written an
article in the newsletter explaining
why ships don’t fall over. This is

The experimental twin cylinder ‘Colt’ engine built by Steve Harris from
Nottingham SME.

due to the relationship between the
ships centre of gravity, the
metacentric height and the centre of
buoyancy. In a correctly designed
ship the latter moves over in the
same direction as the ship heals and
the resulting force tries to push the
ship upright again.

The society annual rally for
2006 has been brought forward by
a week to avoid the clash with the
music festival which takes place in
the park on the same weekend. The
new rally dates are 8/9 July 2006
and I look forward to seeing many
of you there.

Harrow & Wembley SME is
looking forward to celebrating its
70th anniversary next year and is
considering various options to
mark the occasion. The society is
hoping to be able to sign a new 30
year lease early next year which
will ensure a sound future. Member
Laurie Greene describes the
“cruise control” he has fitted to his
locomotive. This controls steam
chest pressure and speed, detecting
the speed using a centrifugal
detector and incorporates a
pressure control system. The
system is designed to “enable
hands free operation from wheel
start until the regulator is closed
prior to braking". 1 have to say that
I know several drivers who drive
like that anyway!

The newsletter of the Kinver and
West Midlands SME contains an
interesting piece on the small gauge
(‘0" and °1°) designs of LBSC. 1
certainly did not realise how many
such designs he was associated
with. The list totals some 39
designs of which 19 are in *0" gauge
and 20 in gauge ‘1’. Many are
based on his larger designs such as
Amy (based on Ayesha) and
Dyakette and Mollyette whose
origins are obvious.

Whilst on the subject of steam
locomotives, how many readers
have noticed that the warning sign
for an un-gated level crossing still
shows a steam engine? Apparently
this is still recognised by today’s
drivers because of the popularity of
the steam engine. The symbol has
changed over the years, being a 4-6-
0 originally, and then an 0-6-0
before new regulations decreed a
return to the 4-6-0 in 1964. 1
wonder, is there a “Minister for Un-
gated Crossing Symbol Designs'™?

A tip in the newsletter which
might be useful is to use fine brass
picture wire in place of silver solder
if you have run out of fine silver
solder when doing small items. If
you walk into a model engineer’s
house in future and the pictures are

all propped against the walls, you
will know what has happened!

The newsletter has a quote
attributed to the actress Fanny
Kemble who after a ride behind the
locomotive Northumbrian on the
nearly completed Liverpool and
Manchester railway wrote the
following “...the magical machine
with its flying white breath and
rhythmical unvarying pace ... The
engine set off at its utmost speed of
335 miles an hour, swifter than a bird
[flies. You cannot conceive what the
sensation of cutting the air was ...J
stood up, and with my bonnet off,
drank that air before me.” 1 think we
all know what she meant.

The Maxitrak Owners Club are
thriving and the latest newsletter
carries details of an electronic water
level indicator which uses a sensor
on the gauge glass itself and does
not need any fittings in the boiler.
This is used in the Chaloner
locomotive to turn the pump on and
off and should be available soon.
The device only fits 5mm gauge
glass so would need to be adapted
for larger diameters. The same
article also carries a comment on
the life of the permanent magnets
fitted in the traction motors used by
many electric locomotives. The
answer is apparently full power for
ten years no problem, after 15 years
there is a good chance of power loss
and after 20 years most motors will
have a significant power loss. This
sounds like a good opportunity for
some entrepreneurial type to offer a
re-magnetising service!

Nottingham SMEE wrote to
Tecumseh to check availability of
spares for their 20in. lawnmower
and was very pleased to receive a
new starter motor completely free
of charge. Congratulations to
Tecumsch on their support of model
engineering socicties. Following a
conversation about 2-cylinder
engine ignition in the pub one
Saturday lunch time, Steve Harris
decided to experiment and couple
two Suffolk Colt engines together to
run as one. Various combinations of
layout were tried (both with
cylinders at TDC together and
TDCs  180deg. apart) and
eventually the engines were
mounted on an angle iron base and
coupled up with the cylinders timed
180deg. apart (photo 1). The
existing magneto was used and
driven at engine speed resulting in a
wasted spark in each cylinder at
bottom dead centre. Once
everything was set up, the starter
was pulled and the engine sprang
into life. Future developments may
include a common sump, a suitable
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locomotive and a decent silencer.

The Dreaming Spires rally staged
by the City of Oxford SME had an
added attraction this year as the
society celebrated its  50th
anniversary and a celebration cake
was made and cut to mark the
occasion. The rally was attended by
some 35 visitors during the
weekend who enjoyed good weather
on the Saturday but were somewhat
dampened by heavy rain on the
Sunday. The society provided
anniversary mugs for all members
and visitors as a memento of the
anniversary.

Rugby MES are building a water
tower at the 5in. gauge station in
memory of the late Phil Bevan. The
water tower is gravity fed from a
250 gallon tank mounted on top of
the container and will also feed the
7Y/4in. gauge track.

The Southern Federation News
carries a request for details of
companies that can provide
laser/water jet cutting services to
model engineers. If any readers can
help in this we will be pleased to
pass the information on.

The boating section of St.
Albans DMES is celebrating the
removal of the silt from the boating
lake in Verulamium Park. This is
the first time in “about thirty vears”
that this has been done. The
newsletter carries an advertisement
for an unusual vacancy in the town.
A local watchmaker and jewellers is
trying to find a trainee watchmaker
and has had no success so far with
his advertising campaign. We will
be pleased to pass on details to any

The three ?f!«n. gauge ‘Royal s::ot’ focomoums at Stockholes Farm Miniature Raﬂ‘way

suitable (young?) reader who may
be interested.

Stockholes Farm Miniature
Railway has highlighted an issue
which will be of concern to all clubs
who run for the public. They have
had passenger trucks overturn twice
in the past few months and have put
the cause down to passengers
leaning out to video whilst on the
move causing the truck to
overbalance. Details of any similar
incidents would be welcome. The
railway has put extra signs up
asking passengers not to use video
cameras on the move unless they
make arrangements with the society
beforehand. Better news is that the
society held a 7'/4in. gauge Rebuilt
Royal Scot T0th Anniversary Rally
in July. This was to celebrate the
running of the first 71/4in. gauge

Royal Scot at Charles Rinek’s
railway in Eastern Pennsylvania in
1935. The rebuilt versions of these
locomotives are rare beasts in
model form; there are only three in
the world so the society was very
pleased to have two of them at the
rally. The drivers, David Mawdsley,
Ivan Smith and Brian Lee posed for
the photographer (photo 2) to
record the occasion.

Wimborne SME report that its
30th anniversary celebration on 21
August was a great success with
full loads of passengers being
carried all day until it was time to
cut the two celebration cakes at the
end of the afternoon. All the
locomotives carried a special
headboard for the occasion and
founder members Roy Tier and
Tony Marshall were present.

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

Jim Allum
Geoff Burlington
Keith Evans
Ron Roebuck
Vic Walton

Guildford MES
Sutton MEC
North Wilts MES
Guildford MES
Reading SME

6 weeks notice is required for diary entries. Clubs and Socleues
clude a tekphma number for the assistance of would-be visitors.

)°°

Q O

JANUARY
6 Aylesbury (Vale of) MES. Ray Orth: Restoration of the Wendover Canal,
Contact Andy Rapley: 01296-420750.
6 North London SME. Bring & Buy Auction: Tool and materials etc.
Contact David Harris: 01707-326518.
6 Portamouth MES. Members' Videos. Contact John Warren: 023-8259-5354.
6 Rochdale SMEE. Meeting. Gontact Mike Foster: 01706-3608489.
8 British Columbia SME. Frostbite Meet.
Contact Sean Laurence: (604) 931-1547.
8 Hereford SME. New Year Steam-Up. Contact Richard Donovan: 01432-760881.
8 Sutton MEC. Track Day. Contact Bob Wood: 0208-641-6258.
9 Crawley ME. AGM. Goffs Park Light Railway.
Contact Allan Sinclair; 01293-888203.
9 Guildford MES. Small Boiler Testing. Contact Dave Longhurst: 01428-605424.
9 Melton Mowbray DMES. Auction. Contact Phil Tansley: 0116-2673646.
10 Hutt Valley MES. Post Convention Run, CLS, MclLeans Island.
Contact Gavin McCabe: 567-4487.
11 St. Albans DMES. Frank Banfield's Old Films.
Contact Roy Verden: 01923-220590.
11 Staines SME. First meeting of the year. Contact Stan Bishop: 01784-241891.
12 Cardiff MES. Mike Denton: Laser Cutting Techniques.
Contact Don Norman: 01656-784530.
12 Sutton MEC. John Kennedy: Railway Communications.
Contact Bob Wood: 0208-641-6258.
12 Worthing DSME. Bits & Pieces. Contact Bob Phillips: 01903-243018.
13 Brighton & Hove SMLE. Jim Hatfield: The Tay Bridge Disaster.

Contact Mick Funnell: 01323-892042.

14

Hereford SME. Meeting. Contact Richard Donovan: 01432-760881.
Glasgow & S.W. Rly Ass’'n. Archie Thom: Steam Preservation UK.
Contact Bruce Steven: 0141-810-3871.

Nottingham SMEE. Keith Hale: Silver-Soldering.

Contact Graham Davenport: 0115-8496703.

Romney Marsh MES. Aoy Clench: A Slide Miscellany:

Gontact John Wimble: 01797-362295.

West Wiltshire SME. Alan Rogers: Scale Model Ships in Bottles.
Contact R. Nev. Boulton: 01380-828101.

Andover DMES. Brian Hayward: Guitars in the Making.

Contact John Berry: 01960-882616.

Guildford MES. Bits & Pieces. Contact Dave Longhurst: 01428-605424.
Leeds SMEE. Tony Finn: Tanks. Contact Colin Abrey: 01132-649630.
lsle of Wight MES. Bits & Pieces. Contact Ken Stratton: 01983-531384,
Sutton MEC. Chat Night. Contact Bob Wood: 0208-641-6258.

North London SME. Members' Slides. Contact David Hamis: 01707-326518.
Romney Marsh MES, Video/DVD Evening.

Contact John Wimble: 01797-362295.

Rochdale SMEE. Video Night. Contact Mike Foster: 01706-3680849.
Worthing DSME. Peter Hill: Piils, Potions & Patients.

Contact Bob Phillips: 01903-243018.

Brighton & Hove SMLE. Geoff Mead: Sussex Industrial History.

Contact Mick Funnell: 01323-892042.

Cardiff MES. Bits & Pieces. Contact Don Norman: 01656-784530.
Sutton MEC. Jan Cumie: Frosted Earth. Contact Bob Wood: 0208-641-6258.
Hereford SME. John Mayo: The Titanic.

Contact Richard Donovan: 01432-760881.
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gandmtools

LATHES
Hobbymat MDES Latha with Miliag Haad, 1ph
Raglan Training Latha, Banch Mourting, No Mtar
‘Smart & Brown 1024 Toolom Lathe, Toakd, 3ph._.
Peitra 1750 Baich Latha, Drke Usit, Collats, Chucks, Tooling, 1ph,

ViC 15000
Putra 1750 Banch Latha, Moter, Wall Toolad, Collats, 1ph, VEC
a0

Putra 1770 Banch Lithe c/w Hasdrust, Tallstock, 10 Collets, No

Mator, £ ®J00
Boxtord BUD 5™ x 22 Lathe, Tooled, 1ph..c...o—— e £15000
Baxdord CUD 5 x22° Lathe, Wel Tooled, Single Phasa, VEC
218000
Boxford Model A 431" x 187 Lathe, Stand, Gearbox, PCF, Tooling,
Sngla Phass £25000
Myford Supae 7 Banch Laths, 1ph, 3 Jaw and Toslpost.......£ 75000
Wyford Super 7 Bonch Lathe, 1ph_........... £ 5IE00

Mylard ML Laths on Stand, 1ph, 3 Jaw & Tooest.._£ 47500
Myford ML7 L®he on Stand, 1gh, 3 Jaw Chutk and Toolpost

£ 5000
Myford ML7 Lathe With Clutch, 1pk, Tooling, ——...........E 7500
Colchestor Chipnastar 5° x 20° Latho, Matric, Tooled, Quist, VEC,
%h £ E0

Colchastor Bantam 1800 5™ x 20", (Lata Type) Chucks, Laver Op
Collat Att, Coslant, OCTP, Guasds, Light, Masual 3ph, VGC __£%0000
Colchestar Bantam 1800 5” x 20 Toolad, Coolant, OCTP, VGC, 3ph
£160.00
Colchestar Bantam_ 800 5° x 20" Toolad, 3ph, Choica of 2, Each
£ %000
Hamison 280 CRC ManusVCNC Training Lathe, Faults, ... EX0000
Hamisan M300 6" x 25° Straight Bad, ph........
Hamison 11” Costra Latha and Tosling, 3ph..__.
Hamson 4" x 25° Contra Latho with Tooling, 3ph.

..E 91500

Peltra 1770 Cabiset Mounted Miczo Latha, Drive Unit, Wol Tooled,
Iph

£1250.00

Mot Progress 15 Pillar DAl 3ph ... S,
Boadurd Union Pillsr Drils, Rack Op Table, 3ph___
Boaford Union Pllar Drill, 3ph, Excellant Condison
Thoka Arbo No 2 & Station Turret Drill Haad, 3T £ 11500
‘Spares Ava sble for Fobco Star, 778 and 108 Pilar & Banch Drills

£ POA
Startrita Mercury Bench Dl 3pb ..o ..£ 15000
Charance of Meddings, Startrite, Progress, Tauce, Fabco, Linion

Piiar 8 Banch Drils Cholce of 25 all Throa Phase ... From £ 3500

Maddings Pacera Pillar Drill— oo — ..k 500
MILLING MACHINES
Foland Camm 3 PNC3000 Bench Engraver, 1ph, Choica of 2, Esch

£ 75000
Baadord 190VMC ONC Banch M, Toaled, 1ph ——........... 05000

Boxford 26VMC CNC Milling Maching, Tooled, 1ph, Stand .. £250000
‘Sids VerticaiHortzontal Misling Ma ching, Tooled, 3ph,...... £125000
Mearlow Varscal Mil, 3ph, Power Fagd, IMT Spindla .......£ 86000
‘Aiara F3 VerticalHari Tolroom Mil, 3 Axis DRO, Well Tooked, 3ph
EX000
o Sanior M1 VesticalHorizoetal Mil, 240 volt Single Phass,
Requires Work! £ TR0

Probably the best website in the

model engineering world

(Clarkson Radius Grindk £ 20000
Vicaroy Double Ended BuftatPolisher, 3h........oov £ 2500
Turmer & x 16" Hasvy Duty Batt Linkshar, Spara Belts, 3ph...£ 50000
Hauser Jig Grinder, Wl Tooled, 3ph............... s EV TR0
Jones & Shipman 540 Surfacs Grinder, Mag Chuck, 3ph ... £1000.00
Canning ZHP Polishing S, 3ph ... oo B E=00

p FSC2 G Powar Tool £ 260,00
SHAPERS

Bax Tabla & Other Parts far EWIott 10M SHGpar..........LOT £ 10000
BOXFORD SPARES & TOOLING

Changa Gaars (Also At Southbends)

16730, 19T.£11, Z0T.£11, T1T-E11, 227811, 23T£11, 47611, 8T11,
2TV, 20T£1, A0TE12, IT-E12, 2TE12, BTEL T2, TTE12,
HTA, T4 NTEN, ITLU, ML ASTEI, 46T, 497004,
ST15, S2T-£15, SITE15, S4T-£15, S6T-£15, ST-15, Q0T-£15, 47415,
TITE18, 757-£18, TST.£16, 00720, BBT.E22, 100T.£25, 127762,
10071277 Compound Gear-£55, 12711357 Compound Gaar - £6.00,
SYIBT Compound Gaar-£30.00, 2187 Compound Gear-£35.00, 227

Timblor REVOPSE BOAP ..o s s s e 10
Bardord 4 Chuck Backplats, Drilld, Used .......—...........£ 1000
Burdord 5 Chuck Backplatas, Naw. £ 2000
Bardond 5 Catchplate £ 150
Pratt Burnand 47 4 Jaw CACK ... e e £ 7500
Toolmax §° 4 Jaw Indapandant Chuck Fitted Boxord Backplate,

NEW. £ 15500
Baxdord Lathe Cabinats, Cupboards, Caolant Tank, Tray, Ideal for

Many Small Lathes. £ 100
Headstock, Saddls & Apron Parts Availabls.................E POA
#i" & 5° Taitstocks. £ 150
Baxdord Change Gaar Covar £ 00
Baxdord Change Bear Quada......... i TSR0
Boword Toalid ASSBIDN. ... sl 4500

Bardord T-Slottad Boring Tabla, 8" x 7, Fits In Place of Cross
Siide, NEW £ 1350

Badord T-Slotted Cross Slids, NEW, s AUD, BUD, CUD, TUD,

Models AB&C £ 12500
Budord Tapar Tuming Attachment, Complato. £ 30000
Buodord Screw Cutting Gearbox & Leadscrow.........£ J7600
Boodord Cross SHAE SI0P........o oo s -1 ]
Bodord Cut OFF Slide. £ 75000
MYFORD SPARES & TOOLING

Changa Gaars:

‘20TE7.00, 21TET.00, Z2TE7.00, 24TE7.00, 25TE7 50, 26TE7 50, Z7TE7 ),
2BTER 00, 23TEA 00, 30TEN,00, 31 TERSO, 32TH8.50, ZTERS0, HTERTS,
S5TES.00, 3BTEA0, TES50, ITTESR, 39TES.50, 40TESSD, 42TESTS,
ATTEND.00, 4TEN000, 45TE10.50, 46TE11.00, 4TTET1 00, 4GTE1.00,
SOTE13.50, 51TE1250, S3TENA 50, S4TEV4.50, S5TE14 7, SETE1S.00,
STTEN5 0, SATE15.00, SITE1S.50, 60TETS 50, 6ITE1RS), BITEIRED,
B3TENT.00, B4TE17.00, BSTER.0, 66TE18.50, 70TE1R 50, TRT£19.50,
‘BOTEZ1 50, 81 TEH1 50, BSTERAD, S0TE24,00, 31 TE25.00, S6TER 00,
100TEZ7 00, 127TES00

Metric Conversion Set, Comprises Ouadrant, Gasrs, Spacars and

Bridgaport Varispead Turrat M, 427 x 97 Tabla, Powar Faad, 3ph Studs, NEW

£125000  Mylord 3 Point Stoady, NEW.............

Turrst Mil, 3ph £000  Myford 2 Point Staady, NEW..............

Bridgeport Torst Mil, 3ph, Power Faad Along ... £ TH000 Myford ML Long Cross Slida, NEW.....
mmnmsmmwmbmnmiicmm Myford Supsr Manusl I Gaarbax]
Alcach 2 gty Vot MR, 00 T O i -£ #8000 m:m:z'lmcn;mmm:;nmw1m
Bandord 155HMC CNC Horizontal Machining Centre......... £MS000 £ 160
Burka Mathing Tool Co, i, 01 £ Fm B i
BCA Jig Bororih, Stand, Collets, 3ph, Myford il
“Tom Sanlor Varsical Millng Head, IMT Mytord " Faceplate £ 40m
SIP MIIFOAE, NEW, 1ph, 3MT .o X Myford 4 £ 1500
Stand For Abow Myford & £ 1000
Strausak Gear Hob Sharpaner...... Myford 5 Chuck Backplate. £ Nm
ﬁmr!klwinm,hh.. e Mytord MAT2V Block £ 12
AEW Vicaroy Horimon Vartical MilL Powsr Feed, 30 INT Vice, 3ph Myfod Cross & Top Stide Fited Single Toolpost, Lata Typs, Unused

£1200.00 £ 750
POWER HACXSAWS/BANDSAWS ETC H e Mo Suer ok £ 140
Fapidor Powsar Hacksaw, Jph £ 1700 Wyhol WL & Ao
Midhaga HSI04 Pracision Circuar Savs 1E0wm Blads, 3ph £ 5000 mmﬁmlhﬂnmhﬂﬂm;ﬁ]...__..._}:”m
GRINDERS, LINISHERS POLISHERS Myford Super 7 Cabinat up o8,
Griffin Cy 3ph Large fizo0  LengBed £ 20000
Optima Dril Poit Grindet Banch Mounting, 3ph....... £ 4000 Myford Super 7 Saddia Apron & Cr08s SH08 ..o
Domner Modal 84 Dril Grindag Pedestal Moumad, 15 inch Cap, 3ph

£ 700 £ Z0m
Archdala Large Drill Grindar, Cap Approx 37, 3ph e £ 7000 Myford Dividing Head & Tailstock, 2 Division Platas Jmmaculats ......
Victa Eagle Hand Foad Surface Grinder, Mag Chuck, Dual Disls, 3ph, £ 400,00
VEC ETR0  ypeor sadscrow Handwhodl
Alaandar Single Lip Cutter Grinder, Banch Mounting, 3ph, Collets Pt o/t ) Serex T e B oot

£ 75000
Christan 05-8 Dl ol Grinder, 3ph, VBC.__........ ctmapy  Mhford Raar Taolpost

Dronsfiakl Esgle Surface Grindse, Coolant Unit, Mag Chuck, 3ph
£

Vicaroy Doubls Endod Grindeg Pedustal Stand, 3ph VGC ..._£ 25000
Briarlay ZB25 Drill Point Grinder on Cabinet Stand, Soma Tooling,

Mytord Swhalling Vertical Slide.
MyfordToolman Quick Changa Toolpost + 4 holders..
Myford Quick Change Goarbox & Leadscraw.
Myford Handwhesl Operatad Cut Off Slide, with 2 Toolposts, VEC

£ MW

Iph. £ T.00

Bench Milling Machine, Tooling,

Lathe, Fitted with Mardrive Drive
Unit, Well Tooled Which Includes

email: sales@gandmtools.co.uk webh: www.gandmtools.co.uk

4" Swivel and Tilt Vice, VGC,
£100.00 plus vat

Marlow Vertical
Mill, Power Feed,
3ph, Dirty But In
Good Condition,
£650.00 plus vat

Boxford 190 VMC CNC Vertical

1ph, £2250.00 plus vat

Myford Swivel
Vertical Slides,
Good Condition,
Choice of 5,
£200.00 each
plus vat

il

Pultra 1770 Bench Instrument

Collets and Vertical Slide,
£2500.00 plus vat

fax 01903 892221

New-l'ﬁer;r 0-1"& 0-2_5mm Mics,
Now Reduced to Only
£12.00 each plus vat

Denford Starturn PC CNC Bench
Lathe, Chuck, QCTP, Tailstock, 1ph,

£1100.00 plus vat

Myford Toolmex Quick Change
Toolholders, £15.00 plus vat each,
or 4 for £55.00 plus vat

Fobco 7 Eight
Pillar Drilling
| Machine, Rack
. Operated Table, 2
M MT Spindle, 3ph,
- £575.00 plus vat

C

Myford Dividing Head with
4 Plates, VGC,
£375.00 plus vat

All items are subject to availability. All items are subject to postage and packing and vat @ 17.5%.
Opening times Monday-Friday 9am-1pm & 2pm-5pm. Saturdays 9am-1pm only
G AND M TOOLS, THE MILL, MILL LANE, ASHINGTON, WEST SUSSEX, RH20 38X
emails: sales@gandmtools.co.uk web: www.gandmtools.co.uk

Telephone 01903 892510
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-
Machine Sales

NEW MACHINERY IN STOCK

Mrford MI.?on wh.-’arond 'I phnn,

£650 but untid

good condition

Grimston '(uppmggh\adlluw with compound table + pitch control

Ilar drills ecellent <on§'hm lis

Edwards 3ft x 1 £300 2 off onfovd bly unused and modern.£400

Kasto 8" power hacksaw £300 Viceroy Sarp @ Grinder for plane blades & chisels efc. As new. .

Viceroy Lathe with gearbox ex school, good condifion £875 port mill 2“ x 9 Table power feed. D.R.O. Beit head 1986.

Ajax hrv; £400  Col Student R/H 6"x24" with iwlmg QCT cool

Boxford L 5" lathe Q.C.T., ex college £1150 Harrison L5A Lathe G/Box and Tooling

Denford Viceroy lathe with gearbox £950 Versatool Tool Cabinet

Chester DB 10 lathe as new 18 month old, llent condition P.OA Clou Pole Mognetic Bases .

Chester 626 milling machine as new 18 h P.OA Trivmph R/H Ta 'I'I.Irmn Attach t

Tomy Senior WIRWII mill in good condition, 1 mqu in table 1 phase s £1200 3 POII"' t steady for Dean Smith and Grove lathe.

Garbo metal sheer with stand £180 bowl t g lathe llent condifion

Vi vuriu:ul mill 30 int excellent height under £1400 Bndgnporl mill with dro van hmdordpo foed, llent diti £2250

Myfon 7R Long bed lathe with g!box, uhfﬂand fully tocled 1 phase 3 Harnson LSA lathes and 2 Boxfords plus workshop tooling coming in soon ‘5‘ Dn:mme:
I £1850 School

NEW TOOLING IN STOCK Boxford draw bar collet set inc 18 collets most as new — T}

Boxford bm-fmq l?bhh as new wull! nut Epgnb £150 mﬁddfﬂ turning 0"'“ b e /

Boxed sets E s as new £100 or nicop copy turning on cabine! ’ —

Emco 2NT .g“ll.g Head + calum e noxfoﬂflgpﬁ. as new €450  Wadkin Universal Cutter Grinder Type N.H. with lots of tooling .....cvuuslodllee Mlurinns

Boxford 5” 3 point skeady as new £100  Hamison LS Lathe Gap Bed with Tooling

Pratt Burnard Myford 4 jaw 6" as new £120 3 x Harrison L5 lathes tooled -

Hauser bench mounted spindle moulder 10” x 10” table £300 or-mslm drill floor stand with g plus x-z P d wble. ...[.0.

Boxford boaring foble £125 ter master straight bed lathe with clutch. Has electrical fault.

MISCELLANEOUS
Abwood vert- lndlt surface grinder 18"x6" mog chuck, hand

andgepwl
50 mugnaﬁmu:k 19" x 12

sad
, 2 speed motor RE power quull (Fitl most mills, ie Mco:k & Shipley 1ES)

operuhd little w:

(
Colchester Cl aster lathe (brea ki

Collet chucks, box blocks, vices, ang }p]u!us, surface plates etc

Student 18 Fuoupluh
Hort Pedestal Sander 15 Disc Ex Uni

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

More machines always in stock. Tel: 01274 402208 & 780040 Mobile 07050 272169 4 buchy Crescent, Bradford, BD9 5NJ

Seen My CAT!

Now on-line

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

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

Bound volumes M.E.

The Editor of Model Engineer is looking for a set of
bound volumes of Model Engineer for his personal
use. Will purchase for a reasonable price.

David Carpenter.
Tel: 01689 899255

CLOCKMAKING
METALS AND BOOKS
CZ120 Compo Brass Sheet/Blanks, CZ121 Brass Bar
CZ126 Brass Tube, EN8 & Mild Steel, Std Silver Steel
Gauge Plate, Suspension Spring Steel
Wheel & Pinion Cutting, Horological Engineering
BRASS PRICES REDUCED
Send Two 1ST Class Stamps For Price List
L.T.COBB, 8 POPLAR AVENUE,
BIRSTALL, LEICESTER, LE4 3DU
TEL 0116 2676063 Email: ian@iantcobb.co.uk
www.iantcobb.co.uk

-TRUE PHASE -
CONVERTERS

RUN THREE PHASE MACHINES FROM
A SINGLE PHASE SUPPLY
REVOLUTIONARY DESIGN

OUT PERFORMS OTHER CONVERTERS
MONEY BACK GUARANTEE

DANEBURY ELECTRIC LTD

PHONE, FAX OR EMAIL FOR COLOUR BROCHURE
Email: les@dansab lsctric.couk

¥
www.daneburyelectric.co.uk

Model Engineering
Products (Bexhill)

www.model-engineering.co.uk
Email: diesel@17bexhill.fsnet.co.uk

Manufacturers of 5” and 7'/,” diesel outline
battery electric locomotives and rolling stock.
Visit our shop to see the stock.

Colour brochure inc. p&p £1.75
PHONE/FAX. 01424 223702
MOBILE 07743 337243

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

Tel: 01202 524888
Fax: 01202 530940

ESTABLISHED
A

PENNYFARTHING
T(DOLB Ltd The Spedalist Tool shop

0.

MODEL MAKING METALS

'&,n to 12in, dia, bright steel, stainless steel, blun:e spri
steel, brass, sll.rmun\ silver sod. steel tubes, n%.
rews, tap dies + dilis, white castngalws 'Fine
ot mil nes and equipment,
naw

Mail order nationwide and worldwide calars Mon.-Fri. 8-5pm.
Access/\isa welcome
Send now for a free catalogue or phone:
Milton Kmu Metals, Dept. ME,
Ridge Hill Farm, Little Horwood m-d Mash, ann Keynes,
MKA17 OEH Tok (01296) 743631 Fax: (01296) 0713032
Web: mometak sageweb.couk Emall: sales @mimetals.couk

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: wuav.pennyfarthingtools.co.uk

ATTENTION MODEL
MAKERS

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

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




s METRIC. BA. BSF. BSW. UNF. UNC
= Hexagonal & Shotted Screws Nuts & Washers.
Dowel & Spring Fins. Dormer HSS Taps & Drills. Draper Tooks.

SOCKET SOREWS i
Cap. Csk. Button. Set (Grub). Shoulder

NO MINIMUM ORDER PROMPT SERVICE
Send 4 x 1st class stamps for our latest catalogue : =
Special offer***** Workshop Discount Pack ***** i « ¥
30 different packets of socket, hex. and slotted screws HI" illustrated m-" “ .h’:
Pack1.BA  8BA 10 2BA. ST, Over 40 models, some in full colour
?dgbzﬁ.ls va;ue:?p‘:cm over £35.00 \Kﬁ i f / T ( £5.50 - Overseas £6.95
Either pack on offer to you ’ LY %‘,&«‘; il & Sterling cheque or Credit card anly

for only £24.95 + £295 ph %
Send for this offer and benefit from a very B ”
usehs| stock of screws in your warkshop. W ige
‘You will not be disappai Refund teed “&f
Emkay Screw Supplies (ME)
74 Pepys Way Strood Rochester Kent ME2 3LL
Email; emkaysupplies@onetel.net
el 1 www.emi@ysupplies.cou all Order
Tek 01634 717256 amia ¥ k  Mal Order Only|

*" Unit 32, Heysham Business Park, Middleton Road, Heysham, Lancs. LA3 3PP

FANTASTIC DEALS ON CLARKE METAL LATHES

GO CL500M WITH
- LIVE CENTRE PRICES C VAT
. 3 DRILL CHUCK AND CARRIAGE
3Jaw cHuck ! .,1- (UK uum
Engineering Supplies FLYCUTTER DEAD NOW
CENTRES TeE A
SCREWCUTTING

Visit our Order COMPOUND CL300M - £425 OR LATHE HUGE

new 6500 sq ft securely on-line SLIDE 4 WAY ;!LJL"IS:EA;‘I;LC“E’:'I?;EN“E RANGE
premises in www.chronos. TOOLPOST OF CLARKE
MACHINE VICE + SET OF 6 TOOLS
Dunstable Itd.uk NURLING TOOL DRILL CHUCK MACHINERY|
INC. CARRIAGE 4 JAW CHUCK a—
TEL: 01582 471900 FOR YOU FREE 125 PAGE CATALOGUE UK MAINLAND £480!1 VISA @L

UNIT 14, DUKEMINSTER TRADING ESTATE, CHURCH STREET, DUNSTABLE, BEDS LU5 4HU 3
TEL (01582) 471900 FAX (01582) 471920 WWW.CHRONOS.LTD.UK EMAIL SALES@CHRONOS.LTD.UK J

" PRECISION  TRANSFERS) )

Waterslide Railway Transfe
Lots of new transfers in our Catalogue No.6
For full catalogue send a stamped, self addressed lope,
together with 2 first dass stamps fo:-
The Precision Transfers Company
P.0.Box 876 CHELTENHAM, GL52 3WF
o E-mail- sales@precisiontransfers.co.uk i

Ortec

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

Phone +44 (0)1481-235708
www.ortec.freeserve.co.uk

(24 hr update) www.tradesalesdirect.co.uk (Trade Prices)

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

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

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

THE TOOL BOX "YOUR AD GOULD |

For the best in used hand & light machine tools for all crafts BE HERE

We also purchase good equipment and sell related books, as well as
ALL STEAM

providing a world-wide back-issue service for Model Englmeer and
Engineering In Miniature. We don't publish lists, but if there’s
something you need, get in touch.

Open Monday — Saturday throughout the year
Colyton, East Devon EX24 6LlU  Tel/Fax: 01297 552868 LOCOS
e-mail: info etoolbox.org.u .thetoolbox.org.u WANTED
»» Ere ;
ALL 5” GAUGE Practical Scale - Drawings, castings, Any condition and size
’ laser cut frames, etc for designs by . - 3
LOCO’s WANTED Neville Evans (including the Highland considered m(.:ludmg
Hunslet, Jinty, Simplex, Speedy, BR Class 2, Locos - Loch & Jones Goods, Penrhos full collections.
Horwich crab BR 8400 tank, Maid of Kent, Grange and the forthcoming Schools

Black Five, Jubilee, Royal Engineer, BI Collection anywhere

Class) are now available from

s e Neomio i | | Polly Mogel Engineerng Liited. | | available 7 days a week
a friendly and personal service, any distance. Tel: 0115 9736700

Please telephone Graham SLERWD Poge Eiease ielephone Kevin

0121 358 4320 i i 01507 606772




LYNX MODEL WORKS LTD.

Dovecote House, Maltby le Mash, Alford, Lincs LN13 P
Tel: 01507-45 1565
Website;

Email: jnfo mx modelworks co.u

Dreweatt Neate

Maobile: 07299-R06689

AUCTIONEERS AND VALUERS ESTABLISHED 1759
SPECIAL SPRING STEAM AUCTION

BRISTOL

Tuesday 4th April 2006 at 10.30am
LIVE STEAM MODELS, STATIONARY ENGINES,
LOCOMOTIVES, TRACTION ENGINES,
WORKSHOP LATHES & EQUIPMENT, ' .
RAILWAYANA, CLOCKS, O GAUGE, BOATS
and STEAM TOYS.

ENTRIES NOW INVITED

This auction will replace the Honiton Auction scheduled for the spring.

WORKING SCALE MODELS AND SPECIALIST SERVICES

Lynx Model Works - 5 Specialist Engineers working together to not enly build beautiful
Working Live Steam Locomotives from gauge 0 to 10 'y, Traction Engines from ¥/ to 6"
Scale, and Stationary Steam Plant Engines. We will also complete your unfinished project for
you of renovate the one youive just bought, inherited or simply wish to rejuvenate in our
Restorations Division.

We have expertise in building, completing and renovating the very beautiful and elegant
Clarksonis of York mange of Working Steam Models and currently have 4 of these highly
1 locomotive designs being built as specialist commissions for clients.

Lynx Model Painting and Machining Services will give your cherished model that
professional, lined finish and also help you by manufacturing Specialist parts to assist you
complete your current or planned project.

Lynx Model Boilers sells a mnge of Fully Certificated and EC Compliant Copper and Steel

Full internet coverage, Full colour catalogues, No Sale No Fee
Boilers, some ex-stock.

Contact our Consultant: Michael Matthews MRICS.IRRV.

Auctions held at Dreweatt Neate — Bristol. St John’s Place, Apsley Road,
Clifton, Bristol. Tel: 01404 47593. Email: mmatthews@dnfa.com

We arealso Agents for Stuart Models and build the ones that Stuart don’t !

Visit our Website (www.lynxmodelworks.co.uk) or contact us today with your requirements
for a no-obligation quote or discussion. A full colour A4 Brochure shortly available -
telephone or email for further details.

INTERNAL COMBUSTION ENGINES

DRAWINGS, CASTINGS, MATERIALS, SPARKPLUGS, TIMING GEARS,
ETC AVAILABLE FORA RANGE OF DESIGNS INCLUDING:

+0.8CC & 5CC DIESEL

* 6CC TWO STROKE

+10CC GLOW PLUG

+2CYL 30CC O.HV.

+4 CYL.30CC OH.C.

Renowned Quality & Service Together at the Right Price
ALL MAJOR CREDIT AND DEBIT CARDS ACCEPTED

Call John Clarke on 01507-451565

GB BOILER SERVICES
COPPER BOILERS FOR LOCOMOTIVES
AND TRACTION ENGINES etc
MADE TO ORDER
Constructed to latest European Standards
71/4” gauge and PE.D. category 2 Specialist
NO VAT

Enquiries, Prices and Delivery to:

Tel: Coventry 02476 733461
Mobile O7817 269164

WORKSHOP EQUIPMENT

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

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

15¢c Chenery Aero Twin

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

UNJ-I' ALL TRACTIONS
TODAYE| |ENGINES WANTED

CasTINGS & CasTings & e
DRAWINGS g::?ec;me; DRAWINGS FOR 10 ¢ Minnie, Royal Chester,
o O-rings ANEERRENEMLL Thetford Town, Burrel
AL sTEAM tapping tool | ENGINES BOTH SLIDE
o BOILER FEED & CORLISS VALVE Compound, Roller, Steam
S PUMPS .
‘i? \ rooems  SQUTHWORTH ENGINES  www.southworthengines.com Wagon, Burrell, Alichin, etc.
- S.AE. 9"x4" CHESTERFIELD S40 4EW Tel: 01 246 2791 53 Ill l.lptO 3”

PARTBUILT OR FINISHED in
any condition. For a friendly

BA FASTENERS IN BRASS
STEEL & STAINLESS

SPLIT PINS, TAPER PINS,
ROLL PINS, TAPS, DIES,

SHEDDAR
RALLeEY

STEA
BESPOKE COPPER BOILERS
Handcrafted using top quality materials

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 0AU

with over 25 years of professional cop-
per boiler making expertise. All bollers
fully tested and and are supplied with

a certificate of conformity Telephone 01427 884319  Fax 01427
Call or email for a no Obrl?.lm quote Winter Model Engineering Tour to Sinsheim
07780 6819 Exhibition. In Germany in January (road coach air)
cheddarvalleysteam@hotmail co.uk individuals or groups tel: 01980 621418
www.historyinharmony.com.
MYFORD ML7 BENCH LATHE £525  MEDDINGS BENCH POWER HACKSAW €75
MYFORD SUPER 7 BENCH LATHE £750  MYFORD Q/C TOOL POST SET, NEW £110
MYFORD SUPER 7 PXF LATHE £2100  MYFORD 4" GRIP TRV 3 JAW CHUCKS £150
MYFORD SUPER 78 LATHE PXF PRISTINE £2800  MYFORD VERT SWIVEL SLIDE NEW £195
FOBCO 1/2" PILLAR DAILLS 2175 STARTRITE 301, VERJ BANDSAW NEW 2450
NAEROK ADM 350 MILL DRILL 2450
PINNACLE PDM 30 MILL DRILL £550 WE ARE CONSTANTLY REQUIRE TO PURCHASE MODEL ENG WORKSHOPS.
GENTEC 2C UNIV MILL QUILLHEAD e PROMPT INSPECTION SETTLEMENT, ESTABLISHED OVER 35 YEARS.
MYFORD VM-E VERT MILL, TOOLED £1800 HUNTS HILL HOUSE, HUNTS HILL,
MEDDINGS M4 BENCH DRILL 2M.T £235 NORMANDY, GUILDFORD, SURREY GU3 2AH
RAPIDOR 6" POWER HACKSAW £120 Tel: (01483) 811146 Fax: (01483) 811243

and personal service, any
distance.

Please telephone
Graham
0121 358 4320

CLOCK CONSTRUCTION & REPAIR

Books by John Wilding and W.R. Smith
Free Catalogue
01420 487 747

www.ritetimepublishing.com

TO ADVERTISE CALL
01689 899266




steam-models.uk.com

3" scale Atkinson steam wagon exhib standard,
4" scale Farmyard portable engine (Czech)
5" gauge 0-8-0 tender loco

Ruchard Evison

Steam-models.net

31/32 South Street, Riddings, Alfreton,
Derbyshire DE55 4EJ. Tel. & Fax. 01773 541527
Many more steam items available.

Take a look at me website

www.steam-models.net

ol

ENGINEERS
TOOL ROOM

The tool supplier for Professional &
Model Engineers
CUTTING TOOLS: HSS — COBALT —
COATED

Drills: Metric, Fractional, Jobbers, Long
Series, Boxed Sets

Reaming: Metric, Fractional Hand and
Machine.

Threading: Taps, Straight Flute, Spiral Flute,
Boxed Sets, Metric, Imperial, Unified, BA.

Dies: Split Dies, Solid Dies, Die Nuts, Metric,
Imperial, Unified, BA.

MI“IH?( End Mills, Slot Drills Plain and Screw

Horizontal Cutters, Slitting Saws,

Collets.

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

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

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

Machining Services: full machining service
available, turning, milling, grinding, wire and
spark eroding, tool and mould making

“New” Tool Catalogue available FREE -
Send for one today
CHECK OUT OUR SPECIFICATIONS & PRICES
BEFORE ORDERING YOUR MACHINES — Contact
us for a Quotation

Part Exchange on some machine tools welcomed
Tel: 01443 442651 Fax: 01443
435726 Mobile 07770 988840

Web Site: www.engineerstoolroom.co.uk
Email: regpugh@aol.com

UNIT 28, ENTERPRISE CENTRE, LLWYNYPIA
ROAD, TONYPANDY, RHONDDA CF40 2ET

ALL 3",” GAUGE
LOCO’s WANTED

Tich, Juliet, Rob Roy, Firefly, Jubilee, Maisie,
Doris, GWR Hall, Britannia, Hielan Lassie,
etc. Partbuilt or finished. Nationwide
Coverage. For a friendly and personal
service, any distance

Please telephone Graham

0121 358 4320

Bidwe /s

Myford Super 7 on stand £1275,
Centec Mill 2A £775, Boxford &
Myford Vert Slides £p.o.a., Medding
10SP. Pillar DR £395, Boxford Lathe
BVD QCTP £875, Various 6" 4 Jaw
chucks, Myford £p.o.a., various wood
M/C’s. Ask for details

Contact Mike on
Tel: 01245 222743 (Essex)

* PRICE GUARANTEE

* PERFORMANCE GUARANTEE
* 3 YEAR WARRANTY

* WoRLowiDE DELIVERY
® QursTANDING DESIGN
* COMPREHENSIVE SUPPORT

BOOST PHASE CONVERTERS

Boost Energy Systems
Park Farm, West End Lane,
Warfield, Berkshire RG42 5RH
Tel: 01344 303 311
Fax: 01344 303 312
Mab. 07952 717960
www.boost-energy.com
info@boost-energy.com

HiGH QUALITY UK PHASE CONVERTERS SINCE 1957

Paul Gammon
Technical Services
STAINLESS STEEL
SUPERHEATERS
WATER PIPE CONNECTOR KITS
PAINT LINING PEN 1-4

‘Trevi’, Whitby Road,
Pickering, North Yorkshire
YO18 7HQ
Fax + Tel: 01751 473472

Email: pgtecser@yahoo.co.uk
SAE all enquiries please

Niddng Fueailon Madela for I

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 6 UL
Iel: D1484 661081

BLACKAT?

Easy to use Chemical Blacking for Iron and Steel
Produces a professional satin black finish in less than 15 minutes.
Standard Kit (4 x 500ml) £30.59
Large Kit (4 x 2 litres) £71.99
BLACK-IT! for Brass £21.00
All prices inc. VAT & Delivery
Pixel-Plus, Bryncroes, Pwllheli, Gwynedd, LL53 8EH
Tel: 01758-730356 Fax: 08700-523497 Credit Cards accepted.

More detzils on our website at www.black-it.co.uk

FOR SALE

Large Meccano comprising 9 and 10 sets with

many accessories. Four drawer cabinet plus one

extra drawer. Eight motors and twin transformer

control deck. Total purchased value 1989 to 1993

- £2,800. Maintained in fine condition and order.
Dr A A Hodgson Tel: 01344 771743.

ALL LOCOS
WANTED

Any condition and size
considered including
plain worn out!!
21/2”, 31/253, 5” or 71/4”.
Try me last as I often
pay better prices.

Please telephone Kevin

01507 606772

CALL
TONY ROBERTSON

ON 01689 899266

ﬁa\_ﬁiﬁp
um 2006 oL

8$ o8

For sale, MEW full set to date, with first four
copies of World of Model Engineering. Offers over
£300. Buyer collects. Tel: 01782 519452 (Stoke-on-
Trent).

For sale, Model Engineer, early 1988 to 1999
complete, plus many extras. Offers. Buyer collects.

Tel: 01782 519452 (Stoke-on-Trent).




= QCarr's Solders

Cadbury Camp Lane,
Clapton in Gordano, Bristol. BS20 7SD

Tel:01 275 852 027 Fax:01 275 810 555

NEW! - Lower cost, compact, high performance
speed controller and motor combination.
The new CL range features start, m Call us now for more information
stop and emergency stop buttons and friendly advice on

and speed control with forward, 01925 444773

reverse and jog. It comes complete
with high quality motor and is ready or visit www.newton-tesla.com

o mount, plug in and go!

Email: sales@finescale.org.uk

(;1{11//,-
]

lu‘u lrtelrZ ==

www.finescale.org.uk The v Foree

Unit G18, Warrington Business Park, Long Lane, Warrington, Cheshire WA2 8TX, UK

ALL 7".” GAUGE
LOCOS WANTED

Hunslet, Hercules, Jessie, Romulus, Bridge,
Dart, Holmeside, Paddington, GWR Mogul-
43xx, GWR King, Black Five,A3, Bl, Britannia-
all BR type standard gauge tender engines, etc,
and Narrow Gauge engines.
PARTBUILT OR FINISHED in any condition.
For a friendly and personal service, any distance.
Please telephone Graham

0121 358 4320

CALL TONY ROBERTSON
ON 01689 899266

NEIL GRIFFIN
- St.Albans, Hertfordshire
Engineering Services
Machining for Model Engineers

From drawing, sketch, pattern etc.
Friendly personal service.
Telephone / Fax: 01727 752865
Mobile: 07966 195910

THE 10NHP McLAREN ROAD LOCOMOTIVE

ALL ELECTRIC &
PETROL ENGINES
WANTED

Buses, Cars, Lorries ete. - in fact
anything considered and in any
condition including part builds.

Also Stuart Turner, Bing, Basseett
Lowke etc. Collection anywhere

available 7 days a week.
Please telephone Kevin

01507 606772

www.powercapacitors.co.uk

Transwqye

THE ONE-STOP CONVERTER SHOP

Local Call: 0844 7700 272
sales “transwave-online co.uk

CALL
TODAY!

Mallard Metal Packs Ltd
53 Jasmin Croft, Kings Heath, Birmingham, B14 5AX.
Tel/Fax: 0121 624 0302. E-mail: sales@mallardmetals.co.uk
Supplier of all Ferrous & Non-Ferrous Metals
NO MINIMUM QUANTITY
Worldwide mail order. www.mallardmetals.co.uk

CATALOGUE AVAILABLE

THE ENGINE WITH BUILT-IN PERFORMANCE

Drawings and castings for this engine in 3" and 4" scales are now available.
A" scale version is under development. Some parts are ready now.
A video of both 3" and 4" sizes of engine at work is available at £6.00 per copy. Carriage included.
INJECTORS 3", 4", and 6" scale, Penberthy-style, up to 200 PSI W/P.
FITTINGS Water gauges and ifters, whistles and sirens, lubricators, steam and water valves.
RUBBER TYRES Now available from 2" to 6" scale, e.g. 2' Fowler -£53.50
3" Marshall - £120.00, 4" Foster or Garrett - £214.00, 41/2" Burrell - £214.00
WATER TREATMENT Heatreat 502, litre or half-litre bottles.
LUBRICATING AND STEAM OILS Litre bottles. POWELL BALER in 3" scale, drawings and photographs

For further details please contact:
Double B Designs, 172 Melford Road, Sudbury, Suffolk CO10 1JZ

Tel/Fax. 01787 375819

MEEKS & CO.

197 WARSTONE LANE
HOCKLEY
BIRMINGHAM

B18 6JU

ESTABLISHED
1829

HOROLOGIST »

An opportunity to buy completed boilers, part builf traction engines and loco’s. Myford lathe and a
Boxford lathe - model ME 10. Following workshop clearance, please contact the above.

BIRMINGHAM
TEL: 0121 236 9058
FAX: 0121 212 0301

" (PHOENIX Wy PRECISION] |
The Rallway Livery Specialists

for authentic colour paints and waterslide fransfers
Manday - Friday 10 am - 4 pm
Except Exhibition Weekends
Send SAE and S0p (stamps accepled) for & copy of our kil catalogue fec
PHOENIX PRECISION PAINTS LTD

PO Bax 8238, CHELMSFORD Essex. CM1 TWY

)\ #mal: maisagiohoants pantuco k Tol: (01245) 4SM50 watabe: waw phcants pantu o ik )

Wanted, Stour Valley Steam, Electric feed pump with
associated non return valve. Tel: 01248 712795
(Anglesey).

Model Ford V8 4 stroke 427 engine, headers, roller
bearings. New £2,500. Capacity 60cc. Tel: 01524
421077 (Lancs).

Pair Eclipse Magnetic Chuck Blocks New unused 3
x 114, x 23/," £50. Westbury Rotary table with Myford
faceplate £50. Tel: 01507 354983 (Lincs).

Moore Wright Bevel Protecor New unused 6 x 12"
rules acute angle attachment 3MW metric mikes 75-
150 new £150 lot. Tel: 01507 354983 (Lincs).

TAPS & DIES fwum{‘-;m«n

Blridiods cpmality PHES tapm & adaes (hetie ihees BISS G cutls sdadmlens
AW ARD =

s-athn—\l—-"'---" C AN

Ohvgy | 9000 W by besy a8 r“
Britiedsmde (dosigned by vl i‘ ¥ 9
k \ll shase types on the el
¥ nes = MES (30pe) « MES (XTpe)
BA) i M) powers EVERY pope & sow
of Madel Eng e & iy
LS = DISORA AT AL S AN, /1A, 12 ¢l S0epd)
MES o SOLVIATOLVAWII SO VET/ IO LT (sl ADupd)
BAS = 01204567 89,10 (ssk oy prces or see wobads)

Mytad-hoses devgred by s w® Tor S or i or oy

ME = 1315+ 1o 518 38+ IT16+ 17 [ 82p) "‘"‘""
- VEDs 50315 Lo 5 Bl 1 ‘l".l"‘-:
Topy: 1 boCZ2 9 bowe{ 18 50 20 bmerd 1) 8
Dias: 7 b3 5 0ons06 25 38 bou22 05
. Banacards. SAME DAY pastVAT
10003 of i oty brpwh Ny
Also_ Dréia, Bearren, Erdmidy, Sciris d.'
\m_s,; o - No Minimum onder | 0 g
& "

THE TAP & DIE CO

445 Wos! Green Road, London N15 3PL - UK
Tol: +44 (0)20 88881865 Fax: +44 (0)20 888845613
_———.s

BCA machines choice of used Tenga. Also
accessories and spares. Other types of machines
supplied and purchased. Tel: 01425 622567
(Hants).

B50 Dividing Head Set and chuck boxed, unused
£150. Rabone height gauge and surace plate £90.
Tel: 01507 354983 (Lincs).

720 copies approx Model Engineer 83 from 1927-
29 £150 the lot to be sold together. Tel: 01507
354983 (Lincs).

M.E.S., 1800 issues, 1936-03, 71 volumes bound
condition, older middling, newer good offers. Buyer
collects. Tel: 01453 766009 (Gloucestershire).

For sale, 71/ Gauge 2-4-2T Baldwin Lynton and
Bamstaple Loco. Completed Winson Model. Contact
David Grant Tel:01277 373275 or emall
wdagrant@aol.com for details.




www.arceurotrade.co.uk

Unbeatable Value Engineering Products by Mail Order

Shop on-line or call us on 0116 269 5693 for Catalogue No.4  Arc EuroTrade

0 Lo d S | TRACTION ENGINE SPECIALIST

New and high quality, refurbished : . .
lathes and milling machines. Wanted - ALL Traction Engines, ALL sizes,

Pre-owned machines 1” to 6” including Minnie, Royal Chester,
'E;Z; ':fa‘:;’:tm Thetford Town, Burrell, agricultural engines,
y rollers and steam wagons.

%— Any condition - part built included,
_ : OR JUST PLAIN WORN OUT!!
Wilmot Lane, Chilwell Road, .
Beeston, Nottingham, NG9 1ER Will collect anywhere and PAY CASH.
Laser cut parts for locomotives and traction || FOr an informal chat telephone 01507 359033.

engines. All scales and gauges, frames, tenders,
homnplates, spokes, etc. Tel: 01302 721611.

All petrol or electric trains, boats, cars, Will call and pay cash.

buses or anything interesting wanted. Tel: 01507 358808

Any size and condition. Part builds. (Kevin)

]
| LINEAGE/SEMI DISPLAY COUPON (Model Engineer) Advertisement Dept. :
: Highbury House Communications, 4th Floor, Berwick House, I
1 ENGINER 8/10 Knoll Rise, Orpington, Kent, BR6 OEL. 1
| No reimbursements for cancellations. :
|
] PLEASE TICK ONE BOX OMY 1
1 |
1| | Eveent MATERIALS PUBLICATIONS || seavees || enera I
: PRIVATE SALE/TRADE SALE (DELETE NON-APPLICABLE) :
] 1
] 1
1 |
1 1
| |
: TEL NUMBER :
I ALL ADVERTISEMENTS MUST BE PRE-PAID. NO REIMBURSEMENTS FOR CANCELLATIONS. Name..... I
1 | enclose my Cheque/Postal Order* for £ for insertions, A oes :
1 made payable to Highbury House Communications 1
J| ("Delete as necessary) or Please debit my Mastercard/Barclaycard No. Expiry Date |
] Post Coda:..iiiiiiimmins 1
i Daytimes Tel. No 1
‘AIEEEEENENEEEEEE REEEER I
1 email ..... @ 1
| I for insertions. Signature Date 1
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PRICE GUIDE - Tick one box : 26 words + colour, endless word count -
18 words or less 18-25 words, in colour in colour £45 25x1 £25

FREE!l private sales only) only £10 2 ) 3x1  £30

Private ad, in box, ful 35x1 £35




New Online Shop at Visit the Shop That's
www.ajreeves.com Got the Lot!

i

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

Austrey, Warks, 9:00am-12.30pm Saturday
from Reeves 2000 vt s

The World's Largest Stockists
of Model Engineering Supplies

- - -
Drawings and Castings Currently Available
31 Stationary Engines 52 'Up to 32" Locomotives' 34 7'4" Locomotives
houdng... including....
Centaur Gas E 0-4-0 Jubiet Tark Loco
Lady Stepharis Beam Engine 04-0 Tich Tank Loco ol T Looo
Mary Beam Engine 0-4-0 Hunslette Tank Loco 0-4-0 Romulus Tank Loco
Nicholas Vertical Engine 0-6-0 Rod Caledonian Loco 0-4-2 Tom Roit Tank Loco
Triple Expansion Marine Engine 246-2 Firefly GWR. Loco 0-8-0 Holmside Tank Loco
Trojan Vertical Engine 0-8-0 Canbou Canadan intemationa Loco 0-6-0 Padd Tank Loco
Vuican Beam E 4-4-0 \irginia Early American Tender Loco 4-4-2 Loma Loco
Warrior 2 Vertical Engine 4.§-2 Britannia Class 7 BR Pacfic Loco.... 4-6-0 King George V Loco...
13 Road Going Vehicles 62 5" Locomotives Workshop Equipment
s'sc'd’m Convertible Engine M:;gn Tank Loco Clock ing Tool
15" SC AkchinTraction Engine 0-4-0 Doigoch Tank Loco Geared & Indexing Table
1.5" SC Marshall Portabile 0-6-0 Jack Tank Loco George Thomas Tapping & Staking Tool
2° SC Clayton Waggon 2-4-0 Asia "Europa” Class Looo Lathe tes & Frontplates
2" SC Lincolnshire Lad Traction Engine 4-2-2 Stirling Single Tender Loco Light nd Table
2° SC Thetiord Town Traction Engine 4-4-0 Maid of Kent Tender Lot Reeves itive Mini Drill
3° SC Foden Wa 4-4-0 Washi Tender Loco Sparey Tailstock Turret
4" SC Foden Timber Traclor... 460 King's Own Tender Loco..., Versatile Dividing Head....
For full product listings, please see our website

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

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

Austrey
Warks Tel: 01827 630694  sales{ajreeves.com
Cve 3JER Fax: 01B27 830631  hitp:iwww.ajreeves.com




_/_/ _\ ot f‘-‘D SEE OUR ALL NEW WEBSITE -

= HUNDREDS OF ITEMS OF TOOLING AND
ACCESSORIES - BUY ONLINE AT DISCOUNTED
PRICES - ORDER NOW FOR CHRISTMAS!

¢ Variable speed machines ¢ The right speed every time

¢ Low speeds for precise threading and boring operatlons
* Five different specifications available

¢ Amazing value for money

Just part of a huge range of quality machinery.
Please ring for our new 60 page brochure

EACH LATHE IS
EQUIPPED WITH:

3 JAW SELF CENTRE CHUCK
WITH INSIDE AND
OUTSIDE JAWS » TABLE SIZE 20" X 7"
OFF SET TAIL STOCK FACILITY 4 JAW INDEPENDENT CHUCK * 2 MT

A CHOICE OF METRIC FIXED AND TRAVELLING * TILTING HEAD
OR IMPERIAL STEADIES * SPEEDS 0 -2,500
FACE PLATE FOUR WAY
e * DIGITAL REV COUNTER

| £998.00

L~ |« SPEED RANGE 0 - 2,500 %
“%,| |  DIGITAL REV COUNTER

* 5" CENTRE HEIGHT
» 22" BETWEEN CENTRES * DIGITAL REV COUNTER

* SPEED RANGE 0 -2,500 RPM ,./

£999.00

=

Just some « 3" CENTRE HEIGHT
ofour * 12" BETWEEN CENTRES
amazing « SPEED RANGE
offers! 0 -2,500 RPM £499.00
* DIGITAL REV COUNTER N
« 5" CENTRE HEIGHT * 27" BETWEEN CENTRES M%I';g'ﬂ
* SPEED RANGE 0 - 2,500 RPM £125.00
« DIGITAL REV COUNTER Ring for defals

£1,399.00 ,

eyt

NEW NORTHERN
SHOWROOM

Unit G14 Warrington Business Park
Long Lane, WARRINGTON WA2 8TX.

See these machlnes under power at: = -
Model Engineer Exhibition. Sandown 29th - 31st Dec. ‘05
London Model Engineer Exhibition. e-,——:T-,—-
Alexandra Palace 20th - 22nd Jan ‘06 | -

Warco, Fisher Lane, Chiddingfold, Surrey GUB 4TD Fax:01428 685812 Tel: 01428 682929
warco@warco.co.uk www.warco.co.uk PRICES INCLUDE V.A.T mza [FH "on AT




GENUINE MACHINES AND TOOLING
HOME AND WORKSHOP MACHINERY

QUALITY USED MACHINE TOOLS Myford /

Boxford
144 Maidstone Road, Foots Cray, Sidcup, Kent, DA14 5HS. equipment
Telephone 020-8300 9070 — Evenings 01959 532199 — Facsimile 020-8309 6311 ol .o
www.homeandworkshop.co.uk stevehwm@ btopenworld.com
Opening Times: Monday-Friday 9am-5 30pm — Saturday Morning 9am-1pm

engineer,
hardly used
10 minutes from M25 — Junction 3 and South Circular — A205

Marlco notch broaching fixture from £425 to £200
Meritus BKVA spot welder Was £425 Now £299
Meddings MK4 fretsaw Was £345 Now £249
Eagle surface grinder + magnetic chuck Just £725
Verical bandsaw adapted for low speeds, 240 volts £425
Myford vertical slides (Not Copies) from £140
Boxford collets (Not Copies) each £12
Boxford coolant system (original) three phase £345

Elliot powered suface grinder “as : A selection of tinmans Bolchester Master 2500, 61/2" x

£1750 .
d as it looks”® stakes 40" lathe + gap and full power [ B .
sandorit o feeds and well equipped v

BCA ji
borer/
milling/
dnl:l:ll:'g
machine
h complete
with collets
| & cabinet |5
stand

Harrison vertical

3 {4 4
Harrison 140 51/," x 24",  We have a good selection B - ﬁiﬂ?“ﬂi :;E E‘g":ﬂmg}‘“w
gearbex, powr feods, gap 3 bCCR Vieos mmm TR Colchester chlpmaster 5" x 20", +table & magnetic chuck
bed and almost immaculate including tg;sae:ch No.23 a very aios e:ar;lsple with dual pomdconlam g
ia
xford Tom Senior
L \}':130 ﬁﬂ}}‘:‘;
milling machine, |
machine, utrnmely
30 INT head rare and
sought after p

Hunrx Milns
6 1/," x 48"
eared

ead,

Houser 12" rotary table
in very nice order

4" x 24" between centres

Easi Blaster (sand) cabinet +

2HP compressor Boxford CUD Mk Iil centre

lathe 5" x 22" in very nice
order

RJH 4"
linisher
complete
on dust
extraction
cabinet
stand

Harrison M250 lathe complete

with 3 and 4 jaw chucks, extra

gears, with the high 2000rpm
top speed almost as new

Marlow

vertical

Viceroy pedestal
. : buffing machine

Startrite Mercury -

Bench Drill

Mercer dial
gauge imperial
reads to .0005"

Ex Mod
complete still
boxed (last few
available)

0 & S 6" Terrier sawmaster Ml‘hl’d Super m‘p:chm .

d (gearbox) scre
hacksaw, very late machine poeer orossdend, mlunet Stoad

Lorch precision lathe
complete with collets

just off the truck drip m[!u& blocks and rare
¥ dened Bed
'; Norton

- “ae < Nos
flypress
2 complete
with
Hunton

Tom Senior ELT Universal

Crompton Part;nm Motors l;‘gmg ML7R 3 1;;1:- x  Transwave age.m r cggl:l!f:'!ﬁf’;:'h:x swivel variable power feed bolster
NEW 3“3;,?;2;‘:,;“'10"’ & o, !::;ttih d.\: lever sm‘;:n::l:t:ﬂ';ﬂ uaﬁ:glé_zp;:g:l:% p?m;- 36"x8" m{ﬁn&g&“’ with -
PLEASE PHONE 020 8300 9070 TO CHECK AVAILABILITY OR TO OBTAIN OUR LIST A==+

Il tooling far too

DISTANCE NO PROBLEM!!  DEFINITELY WORTH A VISIT  ALL PRICES EXCLUSIVE OF VAT, S

Just A Small Selection 0Of Our Current Stock Photographed!!




Chester UK Ltd -

26 TURRET MILL  SUPER LUX MILLING MACHINE 836 TURRET MILL

Eh ’ 626 TURRET MILL
WE VE G OT PRICE:£1209.00 INC VAT (WITH OPTIONAL POWERFEED: £1425.00 INC VAT)

FEATURES STANDARD ACCESSORIES  SPECIFICATIONS
METRIC AND WPERIAL MACHINES MACHINEWORKLIGHT  DRILLING CAPACTTY 320
YOUR MT3 OR A8 SPINDLE MACHINE STAND END MILLING CAPACITY  25MM
HEAD SWIVELS S0 DEGREES  GUARD FACE MILLING CAPACITY  75MM
HEAD TILTS 45 DEGREES DRAWBAR TABLE SOF 158X745MM
INTERLOCKED SPINDLE GUARD SUPPLY 240V 0R 415V
NET WEIGHT H10KGS
b}
COVEHED SUPER LUX MILLING MACHINE GEEEENENITEITIED
PRICE:£1500.00 INC VAT
FEATURES STANDARD ACCESSORIES  SPECIFICATIONS
POWERED HEADELEVATION  DRILL CHUCK&ARBOR DRILLING CAPACTY 32
CAST IRON STAND MILLING DRAWBAR END MILUING CAPACTTY  25MM
ANGLE TILTING HEAD GUARD FAGE MILUNG CAPACITY  75MM
WIDE SPEED RANGE MANUAL & PAATSUIST  TABLE SUE 240XB00MM
CAST IRON STAND MOTOR 1% HP
POWER 24V
NET WEIGHT 800KGS

836 TUR ;"* f1 L[” '.‘h* HINE
PRICE:£2995.00 INC VAT (DELIVERY COST BY QUOTATION)
STANDARD ACCESSORIES  SPECIFICATIONS

HALDGEN WORKLIGHT SPINDLE TAPER RB

ONE SHOT LUBRICATION SIZE OF TABLE 20009 10MM
COOLANT SYSTEM ‘T SLOT SIZE 16MM

TOOL KIT MOTOR 1 ¥ HP
MANUAL & PARTS LIST POWER SUPPLY 415V OR 240V

NET WEIGHT

U SNISISEYD A
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