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Engineering Supplies
Online Catalogue:

“MYFORD SERIES 7 LATHE
MANUAL AVAIABLE AGAIN
£10.95 INC POSTAGE UK!!"

www.chronos.ltd.uk

VISIT OUR ONLINE ENGINEERING SUPERSTORE WWW.CHRONOS.LTD.UK FOR THE FOLLOWING

LATHES
EMCO UNIMAT 4 & COMPACT 5, CLARKE & WABECO - MACHINES
AND ACCESSORIES

LATHE TOOLS

A HUGE RANGE WITH SHANK SIZES BETWEEN 6MM & 16MM - BRAZED TCT
TOOLS, STARTER PACKS, HSS TOOLS & SETS, HUGE RANGE OF PARTING
TOOLS, GLANZE INDEXABLE LATHE TOOLS, HSS TOOLSTEEL BITS, KNURLING
TOOLS & KNURLS, BORING & THREADING TOOLS

LATHE ACCESSORIES

3 & 4 JAW CHUCKS 50MM - 200MM DIAMETER, CHUCK BACKPLATES, DOGS,
QUICK CHANGE TOOLPOSTS, FOUR WAY TOOLPOSTS, PISTON TOOLPOSTS,
MILLING SLIDES, LIVE CENTRES, SOFT BLANK MORSE TAPER ARBORS,
TAILSTOCK DIEHOLDERS, TEST BARS, SLEEVES, LATHE BELTING, HALOGEN
MACHINE LAMPS

COOLANT SET UPS

LOCLINE COOLANT SYSTEM - FULL RANGE, COMPLETE COOLANT
SYSTEMS WITH PUMPS & TANK, NEAT AND SOLUBLE CUTTING FLUIDS
IN 1 & 5L CONTAINERS

MILLING MACHINES
CLARKE, EMCO AND WABECO - MACHINES PLUS A FULL RANGE
OF ACCESSORIES

MILLING MACHINE ACCESSORIES

BORING HEADS, INDEXABLE & BRAZED TIP BORING BARS IN MANY SIZES,
CLAMPS & CLAMPING KITS, MANY ANGLE PLATES, MACHINE JACKS, DIGITAL
SCALE UNITS, COMPOUND TABLES, POWER TABLE FEED KITS, GLANZE
INDEXABLE ENDMILLS, FLYCUTTERS & SETS, STUB ARBORS, MORSE TAPER
CONVERTORS, MAGNETIC CHUCKS, ROTARY TABLES FROM 3” DIA - 16"

DIA, DIVIDING ATTACHMENTS, TAILSTOCKS, TEE NUTS, DIVIDING HEADS,
POSILOCK COLLET SYSTEMS, ER COLLET SYSTEMS, MORSE TAPER COLLETS,
R8 COLLETS, 5C COLLETS & FIXTURES, LITERALLY DOZENS OF DIFFERENT
MACHINE VICES FROM 2" TO 6"

CUTTING TOOLS

HSS ENDMILS & SLOT DRILLS FROM 2MM - 25MM, LONG SERIES CUTTERS,
BALL NOSE CUTTERS, T SLOT & WOODRUFF CUTTERS, FC3 MINIMILLS 1MM
- 6BMM, SETS OF ENDMILLS & SLOT DRILLS, TITANIUM COATED ENDMILLS,
GEAR CUTTERS, SIDE & FACE CUTTERS, HSS DRILLBITS AND DRILL SETS,
BLACKSMITHS DRILLS, MICRODRILLS DOWN TO 0.3MM, CENTRE DRILLS,
STEP DRILLS, TAPER DRILLS, HSS REAMERS, HSS COUNTERSINKS,

H3S COUNTERBORES

TAPS, DIES & ACCESSORIES

APEX BRITISH MADE TAPS & DIES IN BA, MODEL ENGINEER 3/32 & 40 TPI,
BSB, BSF, BSC, METRIC FINE & COARSE, BSW, BSF, UNF, UNC PLUS BOXED
SETS, TAP WRENCHES, DIESTOCKS, TAPPING ATTACHMENTS SCREW GAUGES,
TAPPING PASTE ETC

SAWS & SAWING

FRETSAWS, PEIRCING SAWS, COPING SAWS, HACKSAWS, ALL THE BLADES,
ZONA RAZOR SAWS, BANDSAW MACHINES & BLADES, HSS SLITTING SAWS
AND ARBORS

MEASURING EQUIPMENT

MICROMETERS, VERNIERS, DIGITAL MEASURING TOOLS, CALIPERS, DEPTH
GAUGES, DIAL CALIPERS, HEIGHT GAUGES, THICKNESS GAUGES, BORE
GAUGES, GAUGE BLOCK SETS, PROTRACTORS, RULES, PARALLELS, SQUARES,
VEE BLOCKS, DIAL GAUGES, DIAL TEST INDICATORS, MAGNETIC STANDS,
RADIUS GAUGES

MARKING OUT
SURFACE PLATES, SCRIBERS, SURFACE GAUGES, LAYOUT BLUE, PUNCHES,
TRANSFER PUNCHES, PIN PUNCHES

EDGE & CENTREFINDERS

WIGGLERS, EDGEFINDERS, CENTREFINDERS, ELECTRONIC EDGE FINDERS,
LASER EDGE & CENTREFINDERS WORKHOLDING SMALL TOOLS ETC
PINVICES & SETS, GEM HOLDERS, HAND CLAMPS, TOOLMAKERS CLAMPS,
BA SPANNERS, BA BOX SPANNERS, STORAGE SOULTIONS, CIRCLE CUTTERS,
ALLEN KEYS, TWEEZERS

METALFORMING
METALBENDERS, BENDING BRAKES, TUBE CUTTERS, BENCH SHEARS, TUBE
BENDING SPRINGS, RING ROLLER, ARBOR PRESSES, SLIP ROLL MACHINE

SOLDERING , BRAZING & METALBLACKING

ANTEX SOLDERING IRONS, SIEVERT SOLDERING, BRAZING EQUIPMENT,
SKAMOLEX PRODUCTS, JOHNSON MATTHEY SILVER SOLDER FLUXES, FRYS &
BAKERS PRODUCTS, CARRS SOLDERING & METALBLACKING PRODUCTS

OPTICAL AIDS & LIGHTING
HEADBAND MAGNIFIERS, EYEGLASSES, FLOURESCENT WORKSHOP LAMPS,
DAYLIGHT MAGNIFIER LAMPS

12V TOOLS & EQUIPMENT
THE COMPLETE RANGE FROM, PROXXON, ROTOCRAFT, MINITOOL ETC PLUS
ALL ACCESSORIES

ABRASIVES

EZELAP DIAMOND SHARPENERS - HUGE RANGE, VALLORBE SWISS FILES,
ENGINEERS FILES, GRINDING WHEELS & DRESSERS, PERMAGRIT TUNGSTEN
CARBIDE ABRASIVES, GARRYFLEX BLOCKS, POLICRAFT POLISHING KITS,
POLISHING MOPS & COMPOUNDS

WORKBENCHES
THE SUPERB SWEDISH SJOBERG RANGE & OTHERS FROM CLARKE ETC

AIRBRUSHING
AIRBRUSHES, COMPRESSORS & STARTER KITS FROM THE MOST FAMOUS
AIRBRUSH COMPANY BADGER!

OILS LUBRICANTS & ADHESIVES

SOLUBLE CUTTING FLUID, NEAT CUTTING FLUID, SLIDEWAY LUBRICANT,
STEAM CYLINDER OIL, BARRIER CREAM, DELTA ADHESIVES, GORILLA GLUE,
OILS CANS, ROCOL PRODUCTS, PLUS GAS, LANOLUBE

METAL BAR & SHEET

A HUGE RANGE - ALL FROM STOCK - SILVER STEEL, MILD STEEL, STAINLESS,
COPPER, ALUMINIUM, PTFE, NYLON, BRASS, GAUGE PLATE, - ROUND,
SQUARE, TUBE, ANGLE ETC!

MODEL ENGINEERING FASTENERS ETC

MASSIVE RANGE OF BA FASTENERS IN BRASS & STEEL - CHEESEHEAD,
COUNTERSUNK, ROUND HEAD, SMALL HEAD, CAPHEAD, ALLEN SCREW, ALSO
RIVETS, TAPER PINS, BRONZE & STEEL BALLS, O RINGS, KNOBS BALLRACES,
GASKET MATERIAL, BOILER LAGGING, SHIMPACKS [

BOOKS & DVDS

HUGE STOCKS FOR FAST DELIVERY- WORKSHOP
PRACTICE SERIES 1-36, NEXUS BOOKS, TEE
PUBLISHING BOOKS, ENGINEERING DVDS BY
SWARFRAT & RODRIGUEZ

ALL PRICES INCLUDE VAT & CARRIAGE (UK MAINLAND)

TEL: (01582) 471900 - 5 LINES

(Prices are correct at time of going to press and are only available while stocks last)

CHRONOS LTD, UNIT 14, DUKEMINSTER TRADING ESTATE, CHURCH STREET, DUNSTABLE, BEDS, LU5 4HU
FAX: (01582) 471920 WEB: www.chronos.ltd.uk  EMAIL: sales@chronos.ltd.uk
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STEAM & DIESEL CASTINGS

Drawings, castings, fibreglass
mouldings, motors and electronic
gontrol systems available for the
- foﬂowng 5" Gauge locos;
¢ De-Winton (Puffin)
* Planet Diesel ™
* Metropalitan ™
* Dock Shunter
= ssther) s Mk | Coach
WHTA3 (Warship) = Mic 1] Coach
wed ’Mﬁ" * Class 45 (Peak) * |0 Ton Wagon
METROPOUTAN * Class 47 s D{wn'!g Tlc;'uct‘r
* Class 51 (Prowse Tonk) = Riding Wagon
- 0 l 562 7545 30 ® Class 52 (Weatern) & &m.’il!« .:S'
om ry * Class 55 (Delric) & T/ Gonge
n-*mmm! zd, ™ c,:msaps,\t.re Lormgrrtely et locsn, pre-Mucwerd Wi, B o @ TewD sapied

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

e ar el sale aslings sy sho

Jade Products; 43 Long Hassocks, Rugby Warks, CV23 0J5.
Telephone 01788 573056 Telefax 01788 573057

ERIS7E3  Lathe & Mill DRO Systems
2 Axls Lathe Full System  £349.95 rco var
2 Axis Mill  Full System  £349 .95 mo var
3 Axis Mill  Full System  £389.85 = var
Full systems at fed prices - add only £5.95 UK

posteode delivery charge. Choose your linsar scales

from our meesuring renge of 50 - 1,020mm. Included
ore Gespldy consdle, 2 /3 inedr scales, scale Covers and
all necessary mechanical & electrical fitment sccessories
for a prafessional inseall to your machine.

b Augo Deckening Weiding Halmess
Battery 2 Modals, Battery & Solar
£54.95 Pomered « Easy usa external
rotary shade control 49 - 13
12 menth warranty - spane
M pricas incl, VAT
m WwWwW.onyx- |:im co.uk

www.autodarkhelmet.co.uk

Solar
£67.95

How (not) to pamt a locomotive

ALl

— AR

A book by Christopher Vine, builder of Bongo, Gold Medal MEX 2004
Hardback, 168 pages, 130 colour photographs and 30 diagrams.
Covers: Cholce of equipment, making a spray booth, paint, preparation, spray painting,
hand painting, lining, transfers, a list of suppliers and more......

To Order

In America
In Australia

Please send cheque / Postal Order for £20 plus £1.50 P&P to

C Vine (ME), PO Box 9246, Bridge of Weir, PA11 3WD (United Kingdom)

Powell's Technical Books: www.powells.com Tel. 800 878 7323
www.ploughbooksales.com.au Tel 03 5266 1262 or www.minitech.com.au Tel 07 3889 7689

Need a kit?
Get the

alities to
shop

("\ Work 1o finer limits

Hemmgway

llrm ngway Kits

www.hemingwaykits.com

300
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i = SETS OF CASTINGS % j

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

PRE-MACHINED KITS

Many of our engines are available '?_0|

as Pre-Machined Kits allowing you
to finish the model with a set of
spanners and simple hand tools.
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Far the COLLECTOR
READY TO RUN MODELS

The perfect choice for anyone who
I; hai an interest in steam. These

models are assembled, painted and
thoroughly tested in our workshop.

CATALOGUE - £5.00
80 PAGE FULL COLOUR

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

STUuART MODELS
* Der1. ME, Brave RoaD, VALE, Guernsey, UK, GY3 5XA »

* TeL 01481 242041 « Fax 01481 247912 » www.stuartmodels.com *



TurboCAD  Professional ®

. Free advice and support
during office hours

— Convertdd LLhLll.. 1nto
orthiographic views in seconds

Donald B. Cheke ©2006
www.textualcreations.ca

| EUR (URLITER T O UCTR O R (U B A RSO T T SO [TUVR (T

AL DESIGN PR A THIS
"nuill RELATIVELY S |‘ I ‘I RWARD
TOMACHINE. BORE 32mm, | I'r W iii EL 150mm

= A " e w3 . HEIGHT 300mem. BRONZE AND IRON CASTINGS
TO MACHINE E _ 7 ewgry  LASERAWIRE CUT PARTS, HARDWOOL AND

“"‘* — ) PDRAWING PACK SHOWING 2 VERSIONS
L\ =1\ . ) . = !.'188.-‘\-1_\4 VAT (% DELIVERY |
' Open frame Altemator

FOR THE EXFERIENCED M( "!‘-I.' ENGINEER - A
INTERESTING CHALLENGE! THIS 6v AC KT
COMPRISES: ALLOY \'\1 B ‘\(t LCASTINGS,
STOCK, BEARINGS, \Fl*li\r’{ R WIRE
SUREWS, TERMINALS AND CONSTRUCTHION B

L78 SO INC. VAT o

\_;II ERIT&GEZ
T —
Snd Ie
Strovherd opon Avone Wieks  CVY] SRP
T 01789 721444

www. modelsteamensginesub.com
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“iuirianend  Maxitrak THE SHOW FOR MODEL ENGINEERS

Supplies

A complete range S ;
| of matenals . e ;
BMA. Brass, Phoes Bronee . ==

Lopper. St/5 el Nuts &y

BORE Mvioe St/ Tulwe [’ kit £1108
SCrons Atditing. Rivwets - e
Pritiy. Eoamers o .

PROMPT MAIL

ORDER Ny TS
Catalogue £1.00 . ”v

lr“rl

”"rﬁ?ﬁﬁq“ﬁi'%%ww i Atth "'4"
(Warwitkshire /) b ‘?‘

12 & 24V MOTORS AND SPEED CONTROLLERS =Ny
SPROCKETS AND CHAIN . GEARS R con S ok Srigk
SPEEDO'S . AMMETERS . BATTERY CHARGERS U L (MM ehe A425/B4455 ati’x]f;{!rl';,rﬂ! :“?
PNEUMATICS INCLUDING VACUUM/PRESSURE PUMP stk
BATTERY CARE PRODUCTS . SPRINGS . BEARINGS
WHEEL BLANKS . SIGNALS . FUSES . LED'S . SWITCHES
TEL:0870 9089373 (national rate) FAX:01252 613647 - See the models -

EMAIL: pselectronics@binternet com  FOR YOUR FREE LIST -4 - i hundreds of static and five

PARKSIDE RAILWAYS roun modeh on st 9

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

Sponsored by

LIVE STEAM MODELS LTD

DRAWING, CASTINGS OR MACHINED CASTINGS
FOR A POPULAR RANGE OF TRACTION ENGINES 1llam 5nm daily |

fmlrr., \ & o
i

Last acmissic e hour before clauns

=2 . Meet the trade
| ‘ : . o full suppornng e ol the
l! - l'.' \ I leading model cft gneering swockistt
AR |

{ 7

aivd supplicss a2 yous strvice

Admission: &

* 3" MARSHALL ‘S’ TYPE TRACTOR CH A

* 3" MARSHALL 'S’ TYPE ROAD ROLLER : Seniors £7.50
4" RusTon PrROCTOR TRACTOR y Children £5.00

* 3" FOSTER AGRICULTURAL ENGINE . Meat the clubs Family £22.00

" 4" FOSTER AGRICULTURAL ENGINE ralk model engreenng
(lLLusTRATEO ABOVE)

4" BURRELL SINGLE CYLINDER
4" BURRELL SINGLE CRANK COMPOUND
6* RusToN PROCTOR TRACTOR

*INDICATES THAT ORAWINGS FOR THESE ENCINES b |
ARE ALSD AVAILADLE IM METRIC FORMAT
pa VL ENLREL SN SEIVICES A0 TECHMCAL FUPOOST ATMAARL BY BOOKING IN ADVANCE BEFORE 215t SEPTEMBER 2007
Aut Lasge-Cur. Fows WeiEL BEAWICE INCLUSING YULCASALS Rusals
TYRLE. RACHAGD PAKTS, OUA CYTTING, CALARIAAYTS, On Peirs Ang FOR FURTHER INFORMATION OR TICKETS VISIT
WWW.MODELENGINEERINGEXHIBITION.CO.UK

with pther enthartads
- piCX Up tips, share

exnerenocs

Pigans seno £3.50 (Ceeoir Cang L) Fou ruls Caraiotul aAko Pmics Liste 100
Live Syeam Mooris LTo, DesanTaeny ME, Unit 7, OLo MALL Ml
Living Eaton, Desmy DEZ1 SON, Dr yarsiaed by Mersdierwwe Eadubation Lid. The Fosse. Foese Way Learrwgton Sea
Tl (01332) 830810 Fan (01332) 30050 pire, CVI1 1XN Tel 01926 614101, Fax: 01926 6142%)

!‘M~Ww H*‘MM sl el mernkerme.co.uk  Yels www.mercienneeshaatiomoo. uk
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andmftools

/orozéazﬁ/y the best website for machines and foo/flg in the model efgimen'rﬁ world!

just a selection from our current stock
go to the “new arrival” section of our website for the latest additions to stock

.

Emco (?) 3 Point Flamefast CM350 Tilting Type Tos 5” 4 Jaw S.C Chuck with Myford Collet set with
Steady, £50.00 Crucible Furnace, £350. Myford Backplate, VGC, £100.00 8 Collets, £150.00
plus vat. plus vat. plus vat. plus vat.

Colchester Bantam 5” x 20" Lathe, Union Graduate Wood Lathe 30" Between Myford Cabinet Stand with Drum Switch &
3ph, £500.00 plus vat. Centres, £675.00 plus vat. Raising Blocks, £295.00 plus vat.

Boxford Duet CNC Turning/Milling Machine, Colchester Bantam 5" x 20" Lathe, Colchester Bantam 800 Centre Lathe,
1ph, £750.00 plus vat. 3ph, £675.00 plus vat 3ph, Tooling, £750.00 plus vat.

¢ Telephone enquiries welcome on any item of stock. * We hold thousands of items not listed above.
* All items are subject to availability. * All prices are subject to carriage and VAT @ 11.5%.
* We can deliver to all parts of the UK and deliver worldwide.
* Over 71,000 square feet of tools, machines and workshop equipment.

G and M Tools, The Mill, Mill Lane Ashington,West Sussex RH20 3BX
' Opening times: 9am -1pm & 2pm - 5pm Monday to Friday. 1 OR

am -12am :
e-mail: sales@gandmtools.co.uk 2 CLO SEE:_') S%agg;Y web: www.gandmtools.co.uk
Telephone: 01903 892510 fax: 01903 892221




Model Engine Builder

pout For baginning
?c Enﬂmo‘ to expert bulld-
ors with small
to full-sized
shops and
equipment
1 Y
] “ 2
1114 ]
]
w
Build e 2
Articles. e
n n
mctl.::old in so you can take them into your shop
Laves Drawd Subscribe now for 2008/2007
ange ngs All Back lssues are avallable
279mm X 432mm  g...00ine directly on our Web site
(1* X17) or print the Subscription Form
‘B found thers and send it today to:

b is Elmwood Publishing, Inc.
737 Elmwood Ave.

j Vallejo, CA 94581-6641 U.S.A.
www.modelenginebullder.com

Toll-free, U.S. & Canada 1-866-996-8000
Elsewhere 00-1-707-643-1870

Fax 00-1-T07T-842-5783

D. Hewson (Models)

PRECISION LOST WAX CASTINGS
FOR LOCOMOTIVES & ROLLING STOCK

L .l

- ua Gau L

t by Doug Hewson
An ideal Prototypical Loco for “Beginners”
Set of drawings £44.80
Laser cut frames (to order) pair £77.55
Buffer beams pair £5.17
Springs set (8) £5.68
Horn blocks set (4) £31.04
Frame stretcher £10.60
Pump stay £10.60
Driving wheels set (4) £77.56
Axlebox block set (4) £12.67
Smokebox (4 castings) set £52.90
For other castings available - see our catalogue
(please send three first class stamps)
» Tel/Fax: 01652 688408 » Email: doug@the-hewsons.co.uk
Website: www.the-hewsons.co.uk

73 VICTORIA ROAD, BARNETBY-LE-WOLD, DN38 6HY

Model Engineer 14 september 2007

Jus! a selection from our comprehensive range -
visit our website or call us for a FREE catalogue

MYFORD SERIES 7 MANUAL (an Bradiey

The lates! re-ssue of lan Bradley's classic guide to using
Mylord's 7 series metalworking lathes in the home workshop
First published in 1973, the author revisad the work
1o include the ML7, Super 7 and ML7-R lathes, 50 that tha conlents
ol the book are as valuable lo readers who have the later types of
lathe as well as those who possess the earfer machines.  £7.95(D)

I REGULATOR CLOCK CONSTRUCTION
1, « Peter Heimann
] This book describes the construction of two different clock
3 || projects, an eight day regulator clock and a month going
241 regulator clock, and features full working drawings supported by
detailed pholographs and line drawings. £14.95(F)

MINIATURE INTERNAL COMBUSTION

: ENGINES Malcolm Stride

& This book sets oul to show that any competent model engineer can
make & working modsd petrol engine, and that theee is nothing more

ﬂ dificut than would be encountered in the construction of an average
sieam enging. £19.95(F)

WORKSHOP MATERIALS Atex Weiss

A guide 1o the many malerials used by model engineers in their workshops,
packed full of useful informabion praviding the easy reference 1o finding the nght
material for a task or an item specified on a technical plan. £6.95(C)

TOOL AND CUTTER SHARPENING Harold Hall

Sharpening workshop tools is probably the most diverse of all workshop
activises and the one that is leas! understood by the majority of workshop owners.
This book ilustrates how most sharpening tasks can be camed out using an off
hand grinder and a lew simple made accessories, whilst doing this to a standand
comparable 1o that achieved ysing much more sophisticated equipment. £6.95 (C)

PAST MASTERS SERIES -
NEW & RE-PRINTED TITLES

WELDING AND CUTTING J. A. Oates

A practical handbook giving an introduction o the basic principies of weiding
and descnbing in detad the welding and cutfing of metals by oxy-acatylene and
melallic process £6.95(B)

TOOLMAKING HINTS AND TIPS R. Hutcheson
Describes the work of the loaimaker in producing special devices needed in the
accurate production of parts. A selection of useful equipment is described in
detail enabling the reader 1o make fgs and fitlings ele. as requived.  £5.95(B)

SCREWTHREADING AND SCREWCUTTING Duplex

A practical guide for the model engineer to some of the operations carried out

either by hand or machine tools. Covers screwthreading, the equipment and

mathods and then goes on o cover scrawcutling equipment and operations

Appendix contains 12 reference tables £6.95(8)
UK Postage: B=£1.20, C=£1.60, D=£1.95, E=£2.45 F=£4.00 Orders over £50 post fee
OVERSEAS CUSTOMERS please advise whether you wani your order delivered

air mad of surface mail and we will contact you 1o advise cost

SEE OUR FULL RANGE OF BOOKS ON STANDS 43-45 AT THE
MIDLANDS MODEL ENGINEERING
EXHIBITION

12th-16th October 2007
Warwickshire Exhibition Centre, Fosse Way, nr. Leamington Spa
www.modelengineeringexhibition.co.uk

TEE Pubii
Fosse Way, Leaminglon Spa Cv3!
Tel |
E E Fl‘-' \ ]

Publishing

305



B vww calSng
o varaatie weed o Oox (harge !
» S corderr) ] e Pk § ol @ Pty Yeen]

Leme b
Lirg il
Dvismntly

wery tood pomd

ar fed sKrew Cusing Eachey

U ) RR-I)I-[WII,P‘J

tch b adependent ril
Wheown wilh optorad fooe e A by
DMLY F170.58 EX VAT £152.73 INC VAT

50 AVARLABLE:

GLASD - As moowe bul witout e MIVTFS head
535 58 EX VAT £6054.48 INC VAT

_-
e LoTpa?! e

> i work “ﬁ G m
& (s S00CuSC
» (i Bre dateagn xid & (Lks reQuiilcy
o150 - ke clamp & Face m

s
e n
jra¥ ] ¥ E-X ]
mn e
- o | 1 L1411 3
sdjorivtle thand wilh clamp ooty L
10 inudie v ol KOERONeS Lrmotadin
DO WUT - CARYM
« Weent Deng Der ¥ Lray (40 Se
-.-..;T.L LR ONLY 795 EX VAT
#5trong Jem 9.9 INC VAT
frafioded ihedeed q‘_’
® Duick mssembly unit PO KIT - CABIP s
® Dnutle achon Mgy A rur- el Lirdy
® Fracuon macheed e ® gecw sFtaeg
ONLY 1880 X VIT ﬂl‘ﬂm'{ﬂ

Mo oA
m . olitra compact praceon |
’ e\aradie oeed contal 100-2000mMm

roel, daok greg & Dlue Prown IR e kb L
-lm-hmmn-ﬁ A% & Boevddy som ,

o Pometd | lﬂﬂl.h

£89 "
i
Skt cxbieson sy s " £105.
it w0l 1 bo dicund . e o For Wt efMoeet heatiy)
il - Lo . : ] D ST L
- * Vaniadie ouliuf wp 4 7 Boe
|

» Lightwegit <t atie
* 100y & 7y salatee

TURBO FAN GAS
e dhed MEATERS

120w Xow mesv
» Vartalwe yyweed
100 2000rpe by
T2 Spinde Taper LITTLE '
15 v
REVIL

A

oi0eN for B
& 7 ma 3t
y S 0%, warehousey ok
trawed 160
N i
fEwM nean
: £130.98 £184.48
. 10 F¥ ahetime & . L resss e
;wlﬂ T4 B et i 4 i . ' : TR U TR £24098 1781 T
,mm 0 ey - A

FROM MY I 3 | 1399 Choe4
£1197 o it | RLT W1 T T
(R L U el oy s b3 00 rsam e V) | :
e ut g 1! !
Rl 1I'mm s
b BRE TV U s
L " e

o b * i e i

'BUY IN-STORE [ VISIT YOUR LOCAL SUPERSTORE c:pcu MON-FRI 8.30-6. oo SAT u 30-5.30

Lty W Rt e noe 1 Lo P 715 e

5EE address details - 1] CLAELE 290 <) weviem &9 O L lj.’vi-:t‘:.o---' e nIm N

oy Nk v Vs

| "MAIL ORDER B o i | G i 5

" & 3 ! ) 00 J00 Daiuiad | AL B [0 werseewes oot o 21
0845 450 180 l.‘,‘;"r_“" TR VT 1o | U kT s A o o
J0-bpm 1 2 123 o (e R e td fom | LAEE 19 Ranatas feaat 211} £ e
= ¢ ¢ LIMCESTER 85 Mston fand I
BRBEB ONUHE =T st 0 w | LRGN e 3 it (emy Crwes i Bl 1] ) £
www.machinemart.co.uk |SEEEERRERE T e
- ”° y! 1 b L i by
Cver S300 grodects, coe dhe foll raege | e REE it IT 07 | LODOM %0007 L Brige feomi Lyt (10 00 it e | S Sl L) T epn e e — ..l
- > - e - - FRAMLEL T Lyt et | e o1 My
gur i el Loyie BN T LORTEN |00 The Merem Doy W A
NEW STORES R 1% Woadi | WARTEIONE 7 Lige v e OV S Ay | SWEEOR T fviors A et il
sunda‘| Dpcﬂjng at L AR 1t i s B [ " MARCMESITE 11 M twates ! Avacrees (101 SA1 2008 r.n“:‘.' \""""" e --:—ﬂ :" ‘
Burton Upﬁﬂ Trent Lt e o . N T el TN BI7 7 | SRRATIN v ! -ty T Y e | (T 00 02
L In & W { 'I LT 24 % Tt L U130 ITS (0 | ARDON I AOESNEN Mentes Puess Derssty DALY £7PWE0 | WOLTERARMIFTSS P Aant B L
incoin arringlon T —— 131 50 B | ASHIRER A reaga Chawt TAAED TRAAE] | WORCTITS i toe 'riry e Tat
Mazimarn ol cuirges from 8 BT ise are | &pimin 1o TRES nambery, and & Tpamen tn 3670 mambeny
For sacurfly reaton, cally may b montomd. Al [rces comect ot time of gong 1 [rest. We resen the ight 10 change products & pnices o sty tme. Al offen Eyect 1o pealateiity, EA0E




‘g Phoenix

Locomotives Ltd

The Hesketh Locomative in 7% Gauge
What We Do:

- Scale from the full size loco
- Design with CAD

- Laser Cut

- Complete all welding

- Powder coat the body

- Erect the chassis and paint
- Install the thp drive train

- Install the digital control system What You Do:

- Test the loco - Buy one
- Supply a comprehensive manual - Install your batteries
- Add a 12 month warranty - Run the loco

- Enjoy!

(inc VAT)

NB - Loco requires minor home assembly if shipped by t:arrinr

For your full illustrated brochure please contact :-  phoenix Locomotives Ltd

| Colchester Road Telephone:

www.phoenixlocos.com — saigor NTD 545 87

Company Reg # : SD06545 | VAT # 884 5053 81 PRE BXJ



Workshop Projects book
when you subscribe

This collection of 18 unique projects for home workshop equipment enables the
model engineer to create useful and even essential items that cannot be purchased
commercially,induding: An auxilliary workbench;Tap Holders; Distance and height
gauges;Lathe back stop; Tailstock die-holder; Faceplate damps; Collets; DTl accessories;
Sash clamps; Low profile clamps; and Tapping stand.Each project is designed to

make the model engineers’ task in hand easier than it would have been had the

items not been made.Each design s illustrated with good quality photographs and
comprehensive working drawings.The projectsare in themselves satisfying exercises
in metalworking that once completed will make valuable additions to the model
engineers'range of equipment.

(WHY(SUBSCRIBE?

« Free GIFT" HU I
«Save up to 27% OFI-'EI'ia EﬁDYs.

« Free delivery’ 27" SEPTEMBERy
» Never miss an issue

. TO SUBSCRIBE BY DIRECT DEBIT YOU MUST COMPLETE THIS BOX
O | would like to subscribe to Model Engineer and

i i i Instructions to your bank or building society to Direct Debit.
iﬂiﬁiﬁ p:zﬂ?em 2.99 every 3 months by Direct Debit wxony ke el g society to pay by

[ Pay £12.99 every 3 months by Direct Debit

[ | would like to subscribe to Model Engineer (26 issues)with a Nameicdbard. . . .
one-off payment

UK (SAVE 25%) Europe (inclEire)  US Airmail ROW Airmail Arrone OF B o T R S L
£53.50 £78.00 $136.00 £85.00

[ Postal Order/Cheque [ Visa/Mastercard [J Switch [0 AmEx
Please make cheques payable to Magicalia Publishing Ltd and write cocle E448 on the back
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EXPIFY Gat8.......o oo Switch issue no.............. Valid date............. Sotcode| | || | || | |Accountnumber| | | | | | | | |
Instructions to your bank or building society: Please pay Magicalia Publishing Ltd.

- Direct Debits from the account detailed in this instruction subject to the safeguards assured

SUIMR s st oovsen e e by the Direct Debit Guarantee. | understand that this instruction may remain with Magicalia
Publishing Ltd and if so, details will be passed electronically to my bank/building society.

YOUR DETAILS: Reference Number (Official use only) | [T T T TTTTT]

Name Mr/Ms/Miss/Mrs.........Intial................ DUTDBTI. vt it ipis e Piease note that banks and building societies may not accept Direct Debit instructions from some types of account.

TERMS & CONDITIONS; Offer ends 27th Septermber 2007, Subscriptions will begin with the first available issue. Please
continue o buy your magazine until you receive your acknowledgament letfer. Rsfund requests must ba in wiiting to the
Publisher and will not be given on accounts with less than £20 credit. A £5 admin charge will apply and will be deducted
from any refund. Refunds will only be given at the Publisher’s sole discration. *UK ONLY

'We will usa the contact details supplied o & with you your Modal Enginear subscription. i you
are also happy for us to contact you about other products or sanvicas avai from Model Engi and

Magicalia Publishing Ltd. pleass indicate hare:

Contactby: Qemal 2 telsphone 2 mobile. If you are happy for us to pasa your details on to ofher carefully selected
companies to contact you about their products and senvices please indicate hare:

Contactby: Qemal Qteephone 2 mobile.

b e R e S e e S MO I you do NOT wish us to contact you by POST about products or services available from Model Engineer and
Magicalia Publishing Ltd. pleasa indicate here 2
" If you do NOT wish us to pass your details on to other carafully P you by POST about their
Bl s products or sarvicas please indicats hera 0
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SMOKE
RINGS

The late Pror. Hall's boiler.

Home sought for
interesting boiler
Duncan Webster is trying to
find a good home for the late

Prof. Bill Hall's test boiler

' on behalf of his widow. It

\ was used in his definitive
series of tests on cylinder
condensation, the reports
on which can be seen
at www.modeleng.
org/articles/hallO1.pdf.
They are more interested in
finding someone who would
make good use of it than in
getting the best price.

Having never been operated

in public it does not have a
boiler certificate, but it has
been tested and Duncan
has no doubt it would pass
a second test. The boiler is
horizontally mounted on a
firebrick combustion chamber.
It is all copper construction,
professionally built, silver-
soldered throughout

Shell is 8.375in. diameter,
16in. long, *1sin. thick. There
are 54 firetubes 0.375in. dia.,
and longitudinal stays above
water level. Heating surface is
7ft.2 (tubes) plus 1ft.2 (shell).

The gas bumer is mounted in
the combustion chamber, could
possibly be converted to liquid,
or even solid fuel firing. Prof
Hall reckoned it would produce
30/40lb of steam per hour.

The boiler alone weighs
over 70Ib, so collection is
preferred. Presently situated
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in Warrington, inspection

is welcome by those with a
genuine interest. Contact
duncan.webster2@ntiworld.
com

Peter Rich drawings

We are fortunate in having
another drawing in this issue
by Peter Rich. His drawings
are always a delight, and his
general arrangement of the
4-4-0 County ‘rough rider’ is no
exception.

This time he pays particular
attention to the tender,
sometimes given short shrift
in locomotive descriptions, but
budding Gold Medal winners
need to give just as much
attention to one as to the other.

The 4-4-0s of the Great
Western have always been great
favourites and make super
models. For any budding high
fidelity model builders out there,
Peter’s drawings and castings are
available from Phil Williams:

www.churchwardlocos.com

T. 01495 750487.

Peter Rich has been designing
and building model locomotives,
specialising in the designs of
the old Great Western Railway
Company, for the past 45
years. To date he has built
15 very finely scaled 5in.
gauge locomotives, and has
been twice awarded the Henry
Greenly Award, twice the J. N.
Maskelyne trophy and also the
Crebbin Memorial Cup at the
International Model Engineering
Exhibition. Together with these
awards he has achieved Highly
Commended, Bronze Medal,
three times Silver Medal and
twice Gold Medal standard. In
addition one of his models, a
coach, was chosen for display
at the National Railway Museum
at York.

He has also been deeply
involved in the full-size railway
preservation movement where,
in recent years, he has been
responsible for most of the
new design work on the full
size Lady of Legend and County
of Glamorgan projects at the
headquarters of the Great
Western Society at Didcot.

Peter's aim is to design
and build as authentically
close to the full size design
as it is possible to get and

have a model which will be

a very good worker. The idea
about designing so close to
scale is not so much that a
modeller will actually build that
close to scale but to provide

a set of drawings whereby all
information is within them

so that if, for example, a
constructor wants to make an
exact scale lamp iron or an
authentically shaped axlebox
front, for his model then the
information is in the drawings
and the constructor is not left
to try to find out these details
for himself. It is all there if he
wants it. The designs have all
been prepared from the official
Swindon Works drawings.

Ornamental turning

We have been asked to make
clear that the gentlemen named
in the article Ornamental
Turning Highlights M.E. 4305, 3
August 2007, page 138, were
responsible for the photos

and not the actual work — well,
not all of it. Also that some of
the work should be described
as decorative, rather than
ornamental turning.

SEQLEC

A quick reminder that SEQLEC
takes place on Sunday
September 23 at Sutton
Coldfield. Contact Neal Harrison
0121 378 3992

Robert Stephenson
locomotives

We have received a request
from the Robert Stephenson
Trust, which occupies part
of the remaining buildings of
Robert Stephenson and Co.
in Newcastle upon Tyne. The
Trust aims to make today's
generation aware of the
achievements of the great
engineer through its archives,
and displays.

The Trust would like to
hear from anyone who can
loan or even donate models
of Stephenson designed
locomotives such as Rocket,
Northumbrian, Planet, and
Paentee, or indeed any other
products of RS & Co.

More information is at
robertstephensontrust.com

E. rstrust@hotmail.com

T. 0191 222 0905
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Views and opinions expressed

in letters published in Post Bag
should not be assumed

to be In accordance with those of
the Editors, other contributors, or
Magicalia Publishing Ltd.
Correspondence for Post Bag
should be sent to: -

The Editor,

Model Englneer,

Berwick House,

8-10 Knoll Rise,

Orplngton, Kent, BR6 OEL;

fax: 01689-899266 or to david.
carpenter@maglcalla.com

Publication Is at the discretion
of the Editor.

The content of letters may be
edited to suit the magazine style
and space available.

Correspondents should
note that production schedules
normally involve a minimum lead
time of six weeks for material
submitted for publication.

In the interests of security,
correspondents’ details are
not published uniess specific
Instructions to do so are given.

Responses to published letters
are forwarded as appropriate.
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Making fitters
SIRS, - | found Neil Read’s
article on Finding a Real Fitter
bringing back some memories.
On leaving sixth form from

. the Grammar School in
\ Morpeth, Northumberland,
| was accepted into
the apprenticeship
programme at A. E.
Reyrolles in Hebbum, Co.
Durham as a third-year
apprentice, this in the Dark
Ages of 1957.

They had an excellent
training scheme which

could be copied by the few
manufacturing concerns still
extant in the UK. There was a
school within the works run by
gentlemen lately retired from
the fulltime workforce and who
were literally full and running
over with knowledge and skills.

Initially we spent, if |
remember correctly, three
weeks on hand skills. We were
given a Y2in. steel plate, 4 x
6in., and several cut-offs of
steel bar and rod. Our task,
should we choose to accept
it (it sounds like Mission
Impossible today!), was to
flatten the plate and bring both
flats, both ends and both sides,
to parallel with their partners.
Then, convert our off-cuts into:
a cube, a triangle, a hexagon,
and an octagon - exactly. That
was the easy part - now we
were allowed to use the drilling
machine (geared head) to chain-
drill inside our marked lines for
square, triangular, hexagonal,
and octagonal holes and, using
files and hand scrapers, bring
them to such a size that our
initial efforts would fit and show
no light when held up to the
heavily (thank God!) begrimed
windows of our classroom.

As if that was not sufficient
to initiate us into the arcane
skills of the fitter we had to
cut out from one end of our
plate, not a semi-circle, but an
arc of 185 degrees! This was
tested with a go/no-go gauge.
When all was done we stamped
our names on one edge of
the completed plate (then re-
flattened it!) and took the whole
kit and kaboodle - with some
trepidation | may say - to our
instructors. | well remember
two of my ‘comrades-in-files’

whose work was apparently not
quite good enough; there was

a roar of displeasure, some
words inappropriate to today's
genteel ears, and crashes as
two half-inch plates, complete
with all bits and pieces, flew
across the room and rebounded
from the wall.

As the two were first year
apprentices they had to stay
for another round of the same,
before they could advance, as
we did, to the machine shop,
the ‘Holy of Holies’, where we
learnt how to use horizontal
millers, lathes, shapers and
vertical mills. Not only that, but
some of our work was actually
used in production on the
factory floor!

How today's young people
would respond to the old
gentlemen who taught us
| have no idea. There was
nothing that left permanent
scars, physically or emotionally,
and you did learn to keep
your ears and eyes open and
be aware. As Charles Sykes,
author of Dumbing Down our
Kids... remarked in the San
Diego Union-Tribune —*Life
isn't fair: get used to it." (See
http://www.oz.org/school.
html for the full text, an
interesting read).

Mike Gray, British Columbia,
Canada.

Small cross head screws
SIRS, - | recently discussed
Philips and Pozidriv
screwdrivers and queried the
standard and type of mini-
drivers required for the tiny
cross-head screws found in
cameras and watches etc. from
Japan. My old set, although tiny
do not fit properly.

Reader R. MacKenzie of
Cheshire wrote to suggest
that good cross-head screws
may be stocked by Maplin
Electronics. They list sets in
a variety of sizes from small
to large (with a dozen or more
pieces). It is suggested that
these tiny cross-head screws
require a range of Philips from
No. 1, and No. O right down to
No. 0000 (No. 0-4).

Look for the brand names
‘Maplin’, ‘Pro’s Kit’ or ‘Rolson’
at the Maplin store. In
Australasia the name ‘Jaycor

Electronics’ is apparently the
one to look for.

The German make ‘Wiha’
is also thought to be of good
quality. In Europe the website is
www.wihat.de in America www.
wihatools.com is the one to
look at.

The web addresses for
Maplin and Pro’s Kits are www.
maplin.co.uk and www.prokits.
com respectively.

We thank Mr. MacKenzie for
his detailed research. He tells
us that he has removed camera
and laptop screws using the
above screwdrivers.

Peter Spenlove-Spenlove,
Leicestershire.

Metric thread cutting
SIRS, - | found Dennis Randall’s
letter (M.E. 4301, 8 June 2007)
rather interesting, having been
initially a ship draughtsman,
then a senior design engineer
in various disciplines and at
the end of my working life, a
secondary school teacher.

Some time ago there was
an article in Model Engineer’s
Workshop by a reader who
had made what he called
‘transporting gears’ for his
lathe with the object of cutting
metric threads from the 8tpi
leadscrew. He stated that he
had made these gears out of
aluminium alloy using a cutter
with a pitch of approximately
half that of the lathe’s standard
gears in order to bring the
size of the required 127 tooth
gear down to manageable
proportions but did not realize
that all other things being
equal, the teeth would only
have about half the strength of
the originals.

Aluminium alloy is aluminium
mixed with other metals in
order to increase its strength
or to increase its corrosion
resistance.

As an alloy it is available in
annealed, quarter hard and
half hard (non heat treatable
in both conditions) or single or
double heat treatable. In the
latter case the material is first
heated to a specified level and
qguenched before being ‘age-
hardening’ by immersion in a
salt bath. A piece of aluminium
alloy with the necessary
properties will harden with
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age and the salt bath simply
accelerates this process.

In this condition aluminium
alloy achieves an ultimate
tensile stress roughly equal
to mild steel with a weight of
approximately one third. The
bad news is that the application
of heat invites distortion and
this could become particularly
acute in the manufacture

of gears or other precision
components.

With regard to the topic
mentioned in my second
paragraph, viz. metric screw-
cutting, | fail to understand
why so much attention and
subsequent trouble was
generated by the cutting of
metric threads on imperial
leadscrew lathes. Many
publications give change wheel
combinations for the situation.
lan Bradley’s book on the
Myford ML7 being one.

A choice of change wheels on
an imperial leadscrew lathe will
serve to cut metric threads to
a very close fit. Even the thread
angle difference, (55deg. for
Whitworth form versus 60deg.
for Metric) requires very close
grinding of the cutting tool.
Rolls-Royce apparently utilised
a system of worn versus new
tool generation in selective
assembly. Knowing Rolls-
Royce’s reputation, | do find
this difficult to believe, but
personally, | have found OBA
(47.5deg.) and M6 (60deg.)
quite compatible and similarly
60deg. with 55deg.
thread angle.

R. E. Ellwood, Sussex.

Inspiration

SIRS, - How refreshing to read
the article Headology (M.E.
4302, 22 June 2007), which
detailed all the human failings
which we are all prone to. |
admit | get model engineering
magazines to boost my
enthusiasm to get back in the
workshop and crack on with my
projects, most of which date
from the late 1970s when my
father used to help me.

It all seems so easy sitting
in bed on a Sunday morning
with a nice cup of tea, whilst
reading the magazine and
looking at photographs of
immaculate workshops turning

f g Ao, e Nl o
Choosing a lathe

SIRS, - | enjoyed the article by Mr. Harold
Pearson (M.E. 4301, 8 June 2007) on
choosing a lathe both informative and
well balanced. As a retired technician,
mainly in the field of laboratory
instrument making | have used a number
of lathes of different makes, and in

a school workshop | became familiar
with the Myford ML7. These were ideal
small lathes for the model engineer at

a modest price. Their slotted cross slide
was a great asset with a number of uses.
Probably one of my favourite small lathes

was the now defunct Raglan.

Just before retirement | started
to build my own lathe. This was based
on a part-machined bed similar to the

An example of an
under-type steam
engine.

also defunct Zyto, for which | used a
number of Myford components. This self-produced lathe held me in good stead for a number
of years, but for a certain job | had undertaken | needed a lathe capable of a higher speed than
the one | had built with plain bearings. | therefore choose one of the Far Eastern lathes with a
variable speed controller. It is good value for money and has done all the various machining jobs
| have asked of it, but it does have some irritating aspects, e.g. the three nuts which attach the
chuck to the mandrel are very difficult to start on their studs owing to their being so little room
between the chuck backplate and the headstock. Changing chucks is a frustrating process! It is
also difficult to operate the tailstock clamping nut when working close to the slide rest. | made
a lever operated clamp but because there is quite a wide variation in bed thickness (was it ever
machined on the underside?) it requires a considerable throw of the cam operated by the lever.
Should | ever purchase another lathe, an unlikely event at the age of 87, Mr. Pearson's
suggestion of a second-hand lathe of well-known make is something | would seriously consider.
On an entirely different matter | wonder if any readers can give me information on the
following; either through Post Bag or c/o our editor.
1. 1 am working on a freelance model undertype steam engine but illustrations of these engines
are very sparse. | am drawn to the one shown in the enclosed photocopy, reproduced from an
article by the late John Haining (Model Engineer 6 November 1982). Any news of other sources

would be welcome.

2. Does anyone know of a source of Primus type nipples for paraffin fuel, or what the jet
diameter should be if | have to make one.
3. | should like to obtain the name and address of any supplier from whom | could obtain small
amounts of graphite bearing PTFE up to about "zin. diameter. | shall be pleased to reimburse any
postage costs in connection with this enquiry.

Any information on the above will be much appreciated.

Louis Parke, Oxfordshire.

out dazzling components. Then
we get back to the reality of an
untidy workshop with nothing
in it you need (well if it is
there, you can't find it) which
soon puts you off until the
next issue of Model Engineer
drops through the letter box to
revitalise you again.

Also, it was nice to read
an article where some of the
esoteric terminology of steam
engines was explained. | refer
to the article in the same issue
on the Savage's Universal
Carrier where the simpling valve
was detailed so that the layman
who knows nothing about
the functioning of a railway
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locomotive can understand it.
Please keep up this
refreshing and inspiring
approach to model engineering;
| am sure it will get more of us
back into our workshops.
What is a snifting valve
anyway?
Allan Woodcroft,
Northamptonshire.

Choosing a lathe (2)

SIRS, - | found Harold Pearson’s
article on choosing a lathe
(M.E. 4301, 8 June 2007)
most interesting. To me, his
comments about accuracy and
heavyweight build seemed to
make sense.

Therefore, rightly or wrongly, |
took the plunge and purchased
a Colchester Chipmaster,
similar to his own machine,
from Home and Workshop
Machinery of Sidcup, Kent.

My initial impressions
lead me to believe that Mr.
Pearson is quite correct in
what he says about industrial
lathes in general and the
Chipmaster in particular.

These days, when we are
quick to criticise bad service,
| must praise the exemplary
service shown by Home and
Workshop Machinery. They are
of the old school, and made
us feel that our custom was >
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important to them. For anyone
looking for machines, they
come highly recommended.

| have no connection with the
company, other than as a very
satisfied customer.
Peter Snow, East Sussex.

Raglan and other lathes
SIRS, - In reply to your
correspondent lan Smith;
some while ago | was fortunate
in purchasing a Little John
lathe, complete with all the
listed accessories, including a
parts list and handbook. The
latter states the maker to be
Messrs. Raglan Engineering
Company (Nottingham) Ltd,
Raglan Street, Nottingham, but
| have not enquired if they are
still in business.

It is a sturdy machine of 5in.
centre height, with bolted on
flat bed plates, which no doubt
are hardened and ground.
However, this lathe does not
have any obvious relationship
with the Boxford, which does
have some affinity with the
South Bend.

My other lathe is a Hercus,

a really excellent machine. |
believe Mr. Hercus was possibly
a German who came to the

UK after World War Two. |
vaguely recall that he made
one or two contributions to this
magazine. After emigrating to
Australia, he built his lathes
under licence from South Bend.
| corresponded with him about
spare parts etc. but the rate of
currency exchange made them
rather expensive.

On the subject of lathes, |
purchased a Wilfin Electrolathe
when a local garage closed
down. Any information as
to the maker etc would be
welcome. A number of these
machines were employed in
the machine shop of the S.E.
Essex Technical College at
Barking, where | spent a few
weeks prior to call-up, but |
was lucky to be allocated a
7%2in. Holbrook, truly the Rolls-
Royce in this field.

Cyril Cannell, Isle of Man.

Construction of ellipses
SIRS, - Re: Construction of
Approximate Ellipse — M.E.
4301, 8 June 2007, surely the
order in which constructions
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are done cannot affect

the shape of the resulting
approximate ellipse. Its shape
must be determined by the
construction alone. | suspect
that as the axial ratio of the
ellipse to be approximated
decreases, the point where
the side and circular arcs
meet becomes more apparent,
giving the ‘kink’ to which Mr.
Mount refers. Or, perhaps the
actual construction is used
but once and the ‘parallel
ellipses’ are determined by
the drawing of a series of
concentric arcs.

Concerning the matter of
parallel (true) ellipses, some
seem to believe that if there
is an ellipse with semi-axes a
and b (a greater than b), then
another ellipse with semi-
axes a+h and b+h will be
parallel to the first. This will
only be true where the axes
meet the ellipses.

The true parallel curve is
one of higher order than an
ellipse, but if the ratio b/a
is greater than 0.5 for the
thinnest ellipse, the error in the
assumption is probably small
enough to neglect. This is true
in the Watts parallel motion
linkage where the motion is not
truly linear, but the error (for
short distances) is less than
the ‘play’ in the joints.

| have come across other
constructions, including one
using eight separate arcs with
three different radii. Most
just use four arcs, as in Mr.
Mount’s example. One such
was published in Practical
Engineering, 5 March 1942,
which Mr. E. A. Newton of the
Elliptical Turning Association
sent me in 2005.

It is slightly simpler than Mr.
Mount's example in that it does
not require a tangential line
to be drawn, the accuracy of
which might be less than a line
through points defined by the
intersection of straight lines or
circular arcs.

It is claimed that both for this
and Mr. Mount’s construction,
that the junction of the arcs
lies on the line of the true
ellipse. My own attempts to
prove this for the Practical
Engineering construction were
not successful.

A numerical method
indicates that neither method
satisfies that criterion, the
error increasing as the ratio
b/a increases. Indication is
that if b/a is greater than or
equal to %3, the error would
be small and that Mr. Mount's
construction is the closer
approach of the two. Whether
or not the claim is true may be
of little practical significance
because of more significance
is how well any approximate
construction represents an
ellipse at all points.

In these days of CAD, it may
be that all such constructions
are of little interest, but some
may still have use for them.

| do not doubt that for the
job described, either Mr.
Mount's construction or that in
Practical Engineering would be
well fit for purpose.

Further details can be
provided should anyone be
interested.

G. S. Sayers, London.

Valve gear on 87xx class
locomotives

SIRS, - | was very interested

in the letter (M.E. 4301, 8 July
2007) by Don Ashton on valve
gear accuracy, particularly his
tables on the GWR 87xx class
which take some believing,
particularly when running at
short cut-offs in back gear they
show anything from 15% to 25%
difference between the back
and front ports!

Having fired these
locomotives for many hundreds
of miles, | can assure Don
that these differences do not
show up on the footplate, as
one would expect, as uneven
or jerky running when running
bunker first.

In the 1950s, the 6.05am
Wolverhampton Low Level to
Birmingham Snow Hill was in
our link and a 57xx was always
rostered for this joumey as on
returning we had to go down the
Womboume branch and shunt
Courtalds caustic soda and
sulphuric acid tanks.

We were always late away
from Low Level, waiting for our
passengers who had a long
walk from the buses.

One morning it was 6.15am
when we set off, but my driver

said “It'll be right time at
Snow Hill".

Between stations he
notched up to one notch off
middle and the engine literally
flew with our four coaches,
about 120 tons on the long
straight between Bilston and
Wednesbury and on the level
track the locomotive started
a ‘harmonic bounce’ due to
the coil springs on the back
axle, which were in the cab.
This occurred at about 55mph
and was cured by shutting the
regulator. These springs could
give you a painful pinch on the
bottom if the engine lurched
when you were firing.

Yes, we got to Snow Hill on
time with nearly empty water
tanks. That was one of the
other failings, only 1200 gallon
capacity.

The 57xx and 87xx were
the best 0-6-0 tank engines
ever built, a joy to drive when
shunting, starting briskly,
stopping smartly and easy to
reverse. They have never been
bettered, their boilers would
steam even with a dirty fire, the
secret, a deep firebox between
the middle and rear axles.
John Hurley, Wolverhampton.

3-phase electrical supplies
SIRS, - Could | offer my sincere
gratitude to the readers who
have generously contributed
their thoughts and experience
on this subject in answer to my
original enquiry? | now think
that further clarification of my
experiences may perhaps cause
a degree of amusement.

Having read the late T.

D. Walshaw's articles on
setting up a workshop | was
certainly interested in having
3-phase supply for a lathe.
By coincidence | happened

to see the local electricity
board workmen doing some
maintenance on nearby
electrical supply lines. | did
enquire whether it was single
phase or was 3-phase available.
| was informed, “Nah! it's all
2-phase”.

Although by now having at least
twinges of doubt | did phone the
local board. The reaction was
a combination of “frosty” and
“distant”. None of my several
phone calls was returned.
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Although at one steam
rally | did see a lathe being
run from an 3-phase ex-MoD
generator, there the matter
rested until retirement had
crept much closer.

| am a lecturer employed by
a Middle East university and
recently the university has
spent a considerable sum
on setting up a mechanical
workshop complete with lathes,
mills, drills, OA, MIG, MMA
welding and the usual bench
fitting facilities.

As the contractors
were wiring in the various
machines | happened to
notice that although the main
supply was clearly 3-phase
the drilling machine power
points were clearly labelled
“3-phase, 220v".

| did question this and was
assured that it was correct
and that 3-phase was available
at 220V although during my
professional career | have
only seen this at 415V. |
did originally think that only
two of 3-phase wires were
being tapped for 220V but
this seemed to baffle the
contractor’s electricians.

In the end, despite the extra
expense a generator, whether
single or 3-phase still seems to
be the simple option but | shall
give the whole matter much
further thought.

James Wells, Essex.

Ratchet Drills -

a word of warning

SIRS, - A ratchet drill can

be very useful to the model
engineer. Most model
engineer's workshops have
drilling machines with a
maximum capacity of ¥/zin.
Above that one has to resort to
the lathe; but if the item to be
drilled cannot be swung in the
lathe, the ratchet drill comes
into its own. True it is slow, is
nonetheless effective and time
is not really of consequence to
the model engineer.

In heavy engineering
workshops it was the portable
drilling machine of former
years. Older readers will
remember the latter day
equivalent, the compressed air
drill, fed by a flexible pipe from
one of a number of compressed

Coffee pot locomotives

SIRS, - Reference the letter from Mr. Spenlove-
Spenlove (M.E. 4293, 16 February 2007) regarding

Coffee Pot locomotives.

As a young boy in the late 1940s | was encouraged
by an old model engineer to start construction of such
a locomotive from plans that had been published in
M.E. Sadly although | completed the chassis the model
was never completed, even though kept for over thirty

years!

Reading Mr. Spenlove-Spenlove’s letter reminded

me of a replica of such an engine in the town of

Foxton, here in New Zealand. The original was built

in Dunedin in 1872 and was thought to be the first
locomotive ever manufactured in NZ. It was named
Palmerston and was designed for use on a wooden
tramway between Foxton and Palmerston North; sadly

it was not a success.

The engine in the photographs is in fact a replica of |

a vertical twin cylinder engine. Sadly the engine has
no drive to the axles so it is just a static display of how

the original looked. Three foot six gauge of course.
The makers name was Sparrow, drawings may exist in the Dunedin archives. The engine was
originally mounted to the boiler in the same way as Merryweather fire pumps.
When the replica was made the boiler plate was cut away from the boiler and is still attached
to the cylinder block, a patch has then been welded over the hole left in the riveted boiler shell.
Hoping these details may be of interest.
David Starling, Waikanae, New Zealand.

air outlets arranged down the
side of the shop. This must
have considerably increased
production rates.

When building up say a bogie
or pony truck in the Bogie
Shop, the frame plates, centre
casting, radial arm and horn
blocks would be collected from
the stores on Monday morning.
They would be dressed with
a file to meet the drawing
requirement “all sharp edges
to be removed”, particular
attention being paid to the
inside horn-gap radii, so as not
the leave any stress raisers.

If | recall correctly, it was the
frames that were pre-drilled
with the correct size holes; all
of the other components were
pre-drilled in the machine shop
with undersize holes. The unit
would then be built up using
undersize slave bolts, with
attention being paid to the
setting of the horn-blocks.

Then on, say, Wednesday
morning the pre-booked roving
drilling gang would appear, set
up the journeyman and air drill,
and proceed to open out the
undersize holes to match the
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correct size frame holes. They
were then followed by the roving
riveting gang, to complete the
building up of the main unit.

Fitting of the side check
gear and horn keeps followed
and the horn block cheeks
were checked and ground to
tolerance. Finally, the unit was
painted and ready to leave the
shop by the weekend.

All this was achieved by one
man and an apprentice, with the
assistance of the drilling and
riveting gangs. Had a ratchet
drill have been used it would
have taken much longer, even if
two drills had been used.

However, to come to the real
point of the letter, a friend of
mine had his workshop in the
cellar of the house. He had also
acquired a ratchet drill. Visiting
him one evening, his father said,
“He's down the cellar, go down
to him.” This | did, to find him
merrily drilling a hole in a plate
with his ratchet drill. He was
doing quite well, when the cellar
door opened and his father’s
voice said, “What are you doing
down there, | can’t get in the
front room?"” The job was on

The coffee pot locomotive replica in New Zealand.

the cellar floor, and purchase
had been taken from the ceiling,
jacking up the floor above in

the process!

D. G. Monk, Derbyshire.

LBSC designed locomotives
SIRS, - Not being a locomotive
fan I've only been taking a
modest interest in the present
series about Ayesha but the
origins of the locomotive
has aroused some personal
memories.

My engineering career began
in the early 1960s just as
the great argument erupted
between LBSC and K. N. Harris,
with Martin Evans, the then
Editor, trying to be completely
impartial.

As an apprentice | didn't
understand the real cause
of the argument then and |
still don’t although there are
occasional references in Model
Engineer to this verbal contest.

Could one of your more
experienced loco designers
review the available evidence,
submit an article and finally lay
the whole matter to rest?
James Wells, Essex.
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The Waterwheel
at Arnos Vale

Patrick Carnegy
visits a Tobagonian
Temple to the Sweet
Mechanical Muse.

1. Early morning sunshine fights up
the Glasgow-made 32rt. overshot
waterwheel (1857), sugar-cane mill
and remains of the beam-engine in
their lush tropical setting. When there
was Insufficient water for the wheel, the
mill was powered by the beam engine.
2.The sugar cane was crushed by
being passed to and fro between the
hollow cast-lron ribbed rollers, now
somewhat drunkenly fallen apart.

The rollers were geared together at
their top ends, the central roller being
driven by the crown-wheel above It The
bevelled pinion at top right connects
to the waterwheel; at the left, the
Zearing to the beam engine, seen from
its valve-chest end, is incomplete. The
rollers are 830mm long by 510mm
diameter. The crown-wheel is about
1,700mm diameter.
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he remarkably beautiful
machinery sent out
from Britain in the 19th
century for processing
sugarcane in its colonies
is too little known and is
richly deserving of the model
engineer's attention. Of the huge
quantity manufactured very little
remains, but on a recent holiday
visit to the Caribbean island
of Tobago | stumbled on what

may well be the best preserved
example of a mid-19th century
sugar-cane factory.

Situated on the edge of the
jungle at the Arnos Vale Estate
(the Beatles liked to retreat
to the nearby hotel there to
work up their songs), the site's
most impressive feature is an
exceptionally well-preserved
overshot waterwheel some
32ft. dia. by 32in. wide. It's
set among towering clumps
of bamboo which rise up like
fountains from the creek
which serves as a millstream.
Alongside the waterwheel, and
geared to it, is a cane-crushing
mill with its three vertical
rollers. On the other side of
the mill stands the cast-iron
framework of the galleried
beam-engine that could be
coupled to drive the mill when
there was insufficient water
to power the overshot wheel.
Next to the engine stands the
shell of the boiler which once
steamed it.
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A restaurant with pavilions
and covered wooden walkways
was very cleverly constructed
around and about the
machinery a few years ago.
Where some owners like to
decorate their eateries with old
tools and farm implements, you
could say that in this instance
the proud remains of an
industrial site have decorated
themselves with a restaurant.

Although Tobago is a
relatively small island (25 miles
long by 7 miles across), sugar
cane was once as intensively
cultivated as the tobacco from
which it takes its name. Traces
have been found of 43 sugar
factories, of which 25 were
driven by waterwheels and
17 by windmills, with one of
unknown power source. There
were back-up steam engines
at certainly three of the sites,
but the only significant remnant
of these is the one at Arnos
Vale. All things considered,
the engine, waterwheel and
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crushing mill are miraculously
preserved. Ben Russell of the
Science Museum in London
believes this may well be the
most complete set of sugar
machinery of its period in
existence anywhere,

Provenance
Dating and provenance of
the waterwheel could not be
clearer. Its rim carries multiple
copies of a cast name-plate
inscribed “W. & A. McOnie
& Co., Glasgow 1857". The
maker's plate on the steam
engine's valve chest is scarcely
decipherable, apart from the
word ‘Glasgow’ and the figures
'187?7'. It therefore seems
likely that the engine was also
the work of McOnie, and also
in all probability the crushing
mill too. McOnie was one of
many firms in the Glasgow area
supplying a worldwide market
for sugar machinery of which
the British West Indies was only
a small part. McOnie was in
business until relatively recently
and its archives are now at
Glasgow University.

On the hillside just above
the wheel, and at the point

where the aqueduct (only its
foundations remain) feeding

it would have begun, stands

a small pumping engine

bearing the label ‘W. H. Bailey
& Co., Albion Works, Salford,
Manchester — Lehmann’s
Patent no (illegible)’, so it would
seem that Glasgow did not have
it all its own way. The function
of this engine remains unclear.
Some have suggested it may
have been used to pump water
into the aqueduct from a feed-
reservoir, or possibly to keep
that reservoir topped up.

All the machinery is
exceptionally well made.
Although crucial pieces are
missing, most sadly the beam
from the galleried engine and
its gearing to the cane mill, it's
not difficult to imagine what
they would have looked like.

The mill itself is of great
interest in that it has three
vertical rollers, instead of the
horizontal ones (permitting
better control and distribution
of pressure) that had become
the norm by the middle of the
century. Well-preserved examples
of horizontal mills are on the
island at Mt. St. George (maker,
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G. Fletcher & Co., London) and at
Speyside (A. & W. Smith & Co.,
Glasgow). The rollers at Amos
Vale are of hollow, fabricated
castiron construction, each
about 830mm long and 510mm
in diameter. The central roller is
tumed by the large crownwheel
contrate gear above it (1,700mm
dia.), and in its tum geared to the
rollers on either side.

Operation

The cane was first fed in
through one pair of rollers for
a coarse crush, and then back
again through the other pair for
a finer one. It's possible the
cane may have been passed
forwards and backwards
through the rollers several
times. The juice, or ‘guarapo’,
was collected in a tray below
from which it flowed through

a sluice or pipe to a cistern in
the sugar-boiling house, some
of whose remains, including
part of its chimney (British
bricks, shipped out as ballast),
are also visible at Amos

Vale. The lengthy process of
crystallisation in successive
large iron kettles yielded
goldenbrown ‘muscovado’

TOBAGO

3.The gear train from the waterwheel to
the crushing rollers.

4, The crown-wheel and gearing to the
waterwheel photographed from the top of
the beam-engine. The bevelled drive-
pinion was disengaged by loosening the
furthermost bearing of its drive shaft

and wedging up the bearing Immediately
behind it

sugar which was shipped to
England in hogsheads where
it underwent further refining
before its highly profitable sale.
McOnie's superb waterwheel
is of the type invented by William
Fairbairn around 1840. It's like a
giant bicycle wheel in which the
pairs of 28 wrought iron spokes
50mm dia. are alternatively
parallel to each other or crossing
and are held in tension by cotter
wedges at the hub. The axle is
160mm dia., reducing to 114mm
in its bearings. On the side of
the wheel nearest the mill the
axle rests in a half-bearing. |
was puzzied by how the wheel
would have been uncoupled
from the mill when the latter
was driven by the engine on
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5.The 28 spokes of the Fairbairn-type
wheel are secured Into the hubs with
cotter wedges.

6. The 114mm diameter near end of
the wheel’s axle rests in a half-bearing,
lined with gunmetal or something
similar. On the far side, the axle runs
In a full bearing bolted Into the top of
a huge rock.

7.At the near corner, the fluted Greek-
siyle column supporting the gallery
of the beam-engine Is unfortunately
missing, as is the beam Itself. Overall
the engine Is about 3,375mm long

by 790mm wide and 2,615mm high.
The fiywheel is probably not original.
At the rear left can be seen one of the
pavilions of the restaurant.

8. Close-up of the middile of the gallery,
showing the beautifully detalled
plummer blocks with central stubby
column. The blocks are secured to the
gallery with bolts and, at elther end,
with wedges.

its other side — and viceversa.
Close examination showed that
it was somewhat crudely done by
loosening the outermost bearing
of the shaft driving the crown
wheel, then wedging up the inner
bearing so the pinion was lifted
just clear of its engagement with
the crown wheel.

Victorian elegance

In its pristine condition, the
beam engine would have
been a magnificent example
of the art and science of the
Victorian engineer. With its
exquisitely panelled cast-iron
base and six fluted Grecian
columns supporting a finely
moulded gallery, it would have
been a veritable temple to
the mechanical muse. It's

approximately 3,375mm long,
790mm wide and 2,615mm
from ground level to the top
of the gallery. Even in its
present corroded and lichen
covered state, the wealth of
mechanical-architectural design
is astonishing. The pierced
plummer blocks for the beam
pivot, the chests for the unusual
piston valves and the sadly
rusted remnants of their linkages
are particularly finely detailed.
The cylinder pot (480mm
external diameter) is larger than
one might expect. Concealed
inside the bathdike base with
its sculpted semi-circular end,
are a further cylinder which
was probably the waterpump
for the boiler, and the incoming
steam pipe. This would have
been connected via a (missing)
governor to the valve chests, but
it remains unclear exactly how.
The eccentric sheave for driving
the valve gear is present on
the crankshaft, though there's
no sign of its strap and linkage
to the valve chests. It seems
possible that a rod from the

strap activated a linkage hung
from two swan-neck brackets
(one of which is still in situ)
attached to the top of the gallery.
The two pivots for the arms
of a Watt parallel motion are
plainly visible inside the gallery.
Only a short section of the
connecting rod remains in
place on the crank-web, though
another piece of it can be found
leaning up against the outside
of the base. It would have taken
a mighty sledgehammer to have
broken it. A fabricated flywheel
is in place, but its incongruent
utilitarian design suggests it
was probably not the original
one. A fragment of what may
have been the original axle and
hub are lying on the ground
nearby. A single pinion on the
crankshatft is all that remains
of the gearing that would once
have connected the engine to
the crown-wheel driving the mill.

Rampant vegetation
The saddest loss is of course
that of the beam itself. Could
it have been plundered as a

spare for a similar engine at one
of the neighbouring estates?
Around 1884 a financial
depression and fall in the price
of sugar (perhaps because

of the cultivation of sugar-

beet in temperate climates?)
precipitated the demise of the
sugar industry in Tobago. The
Arnos Vale mill would most
probably have crushed its last
cane around that time. Who
knows but that some souvenir
hunter may have claimed an
elegant neo-classical beam

as his trophy? Somewhere or
other it may still be adoming the
wall of a private house or, who
knows, even a restaurant.

All the machinery was
evidently made and shipped in
manageable sections. Some of
the pieces are very substantial,
especially the 40mm thick
stanchions supporting the
wheel and the rollers. It would
have been a major task to have
transported them on primitive
donkey carts from the coast
to the Arnos Vale site. Highly
skilled fitters would have

316

Model Engineer 14 September 2007



Model Engineer

14 September 2007

been needed to assemble the
machines and get them safely
up and running.

One reason why the
machinery has survived so well
is because its foundations are
so soundly built. But they're
under ever-present threat from
the rampant vegetation of the
tropical bush which even the
proprietors of the cohabiting
Waterwheel Restaurant cannot
entirely control. Trees can
spring up almost overnight
and there's much danger from
their roots. Just before one of
my recent visits, a huge tree
close to the boiler had to be
felled because dead branches
had suddenly crashed down
onto the roof and balustrades
of the restaurant. Vegetation
is continually seeding itself
in the nooks and crannies
of the machinery. It's not
every day you have to weed a
steam engine before you can
photograph it.

Further research?

Many questions remain about
the Arnos Vale machinery

and the functioning of its
sugar factory. No drawings
have yet come to light in the
Glasgow archives. There is a
not dissimilar galleried beam
engine in the London Science
Museum. Readers may well
know of other engines of this
kind. Further work in museums
and in the Patent Office may yet
uncover the original, or at least
similar, designs.

My hope is that the
publication of this brief account
will inspire further research into
these magnificent machines

TOBAGO

9. The engine’s gallery photographed from
above, with the top end of the cylinder
plainly visible. In the foreground, nestling
far below In the base, can be seen what
was probably the top of the water-pump.
At the back s part of the green roof of the
restaurant.

10. The engine has what appears to be

a most unusual valve chest, presumabiy
housing piston valves, seemingly separate
pairs for each end of the cyﬂnder.
Activation of the valves was D)' rocker arms
which may have been moved by a linkage
suspended from the swan-neck brackels
on the top of the gallery, and ultimately
connected to the plerced eccentric sheave
on the main cranksham, The maker's p.'afe
Is Just visible framed by the decorative
mou.'dmg onthe nght-nand bottom section
of the valve chest.

5 4 i CIOSE-U,O of the rocker arms for the
valves with, on the top of the gallery, one of
the parr of swan-neck brackets from which
an activating linkage would probably have
been suspended.

and that it may encourage
someone to construct a working
model of the installation.
Maybe two models, for only

the barest information about
this important historical site

is currently available there.

It could well be that the
proprietor might be interested
in commissioning a functioning
model for permanent display at
the restaurant, thereby greatly
increasing its attractiveness

to visitors.

I will gladly make available
my own investigations and
extensive photo-documentation
of the machinery. Best of all
would be for anyone interested
to begin by planning their own
Tobago holiday around a visit
to this hauntingly beautiful site
and its testimony to the genius
of British engineering in the
Victorian age. Return flights by
Excel Airways are to be had for
as little as £312.

| warmly acknowledge my
indebtedness to Edward
Hernandez, curator of
the Tobago Museum, to a
conservation proposal for
the site prepared by the
University of Florida (1988), to
a dissertation on the industrial
archaeology of Tobago by
Thomas Hales Eubanks (1992),
and to the Archives of Glasgow
University. ME
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PART 1

Les Kerr

from Australia gives
details of a delightful
radial engine well
suited to the less
experienced and
experienced alike.

1 to 3. Three views of the 3-cylinder
radial engine buiit by the author.

3-CYLINDER
RADIAL ENGINE

he first time | saw

the concept of using

the crankshaft and

its housing to provide
valve action was in a single-
cylinder engine designed by
the Rev. Canon Ron Dyson. In
this engine, a flat was ground
into the crankshaft. As the
crankshaft rotated, the flat
aligned with two holes drilled
along the axis of its housing
effectively connecting the two
holes together. If steam was
connected to one hole and the
other to the top of a cylinder
containing a piston, then the
piston would move down. As
the crankshaft rotated, the
holes would no longer align with
the slot cutting off the steam
flow. A similar slot and holes
provided the valve action for the
exhaust cycle.

John Symons developed

the concept further making a
twin and a 3-cylinder version.
In his 3-cylinder version, the

crankshaft was stationary with
the cylinders rotating about it.

| decided to design a new
3-cylinder radial engine in
which the cylinders remained
stationary and the crankshaft
rotated. Photos 1 to 3 show
various views of the engine.

The advantages of this design
are that it is self-starting,
balanced, made from standard
bar stock and can be reversed
by the operation of a lever.

Probably the best place to
start is with the crankshaft.
If you look at fig 1 you will
notice that there is a groove on
the left that has a connecting
passageway to a flat ground
into the top of the shaft. A
similar groove on the right
connects to a flat, this time on
the bottom of the shaft. These
flats are offset from each other
by 180 degrees. If the shaft
is now placed in the engine
(see fig 2) we find that we have
an inlet port aligning with the

groove on the left and an outlet
port with the groove on the
right. Around the circumference
of the centre line of the flats
three holes offset by 120deg.
are each connected to the top
of its adjacent cylinder by pipe.
As the crankshaft rotates, the
inlet and outlet ports in turn
connect to each cylinder.

To fully understand the
complete cycle, fig 3 shows
the position of the cylinders
and the inlet and outlet flats
on the crankshaft at -45deg.
intervals of rotation. If the ports
are connected as shown the
direction of rotation will be anti-
clockwise. If we follow cylinder
1 we see that it is at the top at
Odeg. and is connected to the
inlet port, the result is that the
piston is driven to bottom dead
centre just after -45 degrees.

It remains near bottom dead
centre until just after -135deg.
at which time it is connected
to the outlet port. It remains
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connected to the outlet port
until just after -225deg. at
which time it has reached

top dead centre. It remains
near top dead centre until just
before -315deg. at which time
it is again connected to the
inlet port starting its downward
movement once again.

Construction

The best place to start is by
obtaining a 6in. length of ¥sin.
dia. 304 stainless steel with
an excellent surface finish.
This will be used for the
crankshaft but as its fit in the
engine housing determines how
efficiently the engine runs we
will make the engine housing
first. Its diameter should be as
close to ¥sin. as possible.

Engine Housing (Item 1)
Take a 4in. length of 1.25in.
across the flats hexagonal
brass bar and, using the 3-
jaw chuck on the lathe, set

it to run as true as possible.
Centre drill the end and, using
tailstock support, turn the
outside profile as shown on
the drawing. | used a 6mm
wheel profile tool to obtain the
curved shape.

Next, using a drill chuck
fitted in the tailstock, drill a
6mm dia. hole into the end
for a distance of 3.5 inches.
Note, to prevent drills from
catching in brass the cutting
edges should be blunted by

grinding a chamfer onto them.
Enlarge the hole to #/sa4in.

dia. then ream out to ¥s

inch. Now try the *sin. dia.

crankshaft rod for fit. If you are

lucky then it should fit tightly in

RADIAL ENGINE

FLY

o

WHEEL

CRANKSHAF T —\\

T oy

the #sin. hole. If it is a sloppy
fit then the only solution is to
try and find a piece of rod that
is slightly larger in diameter.
Later on we will lap the hole
for a nice running fit with the
crankshaft.

Now bore out the hole to
0.875in. dia. to a depth of
0.844 inch.

Transfer the work, still in the
chuck, onto the dividing head

set up on the milling machine
and, using the dial gauge, set
one surface of the hexagonal
bar to be exactly horizontal.
Drill the 5/sin. dia. hole for the
cylinder then rotate the head
120deg. for the second cylinder
hole and again 120deg. for the
third. Repeat the procedure

for the three valve port holes.
Rotate the head 60deg. then

drill the inlet ports and drill and >>
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tap the mounting holes. All that
is left are the six 8BA tapped
holes for the sump cover. These
were made by placing the
dividing head horizontal on the
milling machines table.

To lap the crankshaft hole
| made a lap from hardwood
(see fig 4). | loaded the lap
with very fine valve grinding
paste and oil, mounted it on
the lathe, slid on the engine
housing and adjusted the
screw so | could just turn the
housing by hand. Running
the lathe at low speed and
preventing the housing from
rotating | slid it back and forth
along the axis of the hole,
at all times taking care to
ensure the lap remained in the
housing.

After about a minute, |
reversed the housing and
repeated the procedure for a
further minute. | then cleaned
all the grinding paste from the
hole and tried the crankshaft
fit. | kept repeating the process
until the crankshaft rotated
smoothly in the housing with
minimal play.

Crankshaft (Item 2)
Take the 6in. length of ¥sin.
dia. rod and mount it in the 4-
jaw chuck so that approximately
1in. protrudes. Using the dial
gauge adjust the chuck so that
the rod runs true. Be careful
not to over-tighten the jaws
as the last thing you want is
to score the surface of the
rod. Using a Ysin. dia. centre
drill, centre the end. Turn
down the end to Yain. dia. for
Tr32in. and cut the Yain. wide
groove. Undo two jaws of the
chuck and adjust the rod so
that approximately 2%4in. now
protrudes. Again using the
dial gauge set the rod to run
true. Using tailstock support
machine the second /ain.

wide groove.
Transfer the job still in
the chuck onto the dividing

head. Set up the work so it

is horizontal on the milling

machine. Using a new slot

drill and supporting the end,

mill the ¥sin. wide flat on the

crankshaft. Be very precise with

the depth as this dimension

affects the timing of the engine.
@To be continued.
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New Pendulum

drive sy

Richard Stephen
describes an
improved pendulum
drive system for the
magnetic drive clock
recently described in
these pages.

1. Drive set-up.
Fig 1. New drive clrcuit.

ince completing the

writing up of the

clock described in

the recent series |
have been developing a new
drive system for the pendulum.
This has required quite a lot of
experimentation to sort out all
the minor problems associated
with the new drive circuit. The
circuit originally described works
very reliably, however it does
have the drawback of being
rather difficult to regulate the
clock. With the original circuit
the period of the pendulum is
determined by the duration of
the first delay in the circuit. For
a half second pendulum this

stem

must be set at exactly 500 ms.
The pendulum is then simply a
slave as it is forced to follow the
circuit delay. It was this aspect
that prompted me to see if it
was possible to modify the drive
system so that the pendulum
controlled the circuit and the
generation of the impulse
delivered to the pendulum to
keep it swinging. The new drive
system is illustrated in photo

1 and the details of the drive
circuit shown in fig 1. In photo
1 there is now only a drive

coil, the sensing coil used in
the previous circuit has been
replaced by a device called

a Hall effect switch. The Hall
effect switch has be setin

the top of the 8mm dia. brass
post positioned directly behind
the drive coil in photo 1. The
Hall effect sensor used in the
switch is sensitive to a south (S)
magnetic pole. In the position
shown for the Hall effect switch
the magnetic field generated

by the drive coil has no effect
on the switch. The pendulum
has now been fitted with two
magnets, the one attached at
the end of the pendulum rod is
the drive magnet that impulses
the pendulum. A second
switching magnet is attached to
an arm fixed to the pendulum
rod. As the pendulum swings

[ Flg1 |
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o
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the rear magnet passes over

to centre of the brass post
containing the Hall effect switch.
The Hall effect switch used in
the drive circuit will only switch
when a S magnetic pole passes
over the surface of the device.
The output of the Hall switch,

in the absence of a S magnetic
pole, is held at +12V, the circuit
line voltage. When the switching
magnet passes over the Hall
device the output is momentarily
grounded (i.e. fall to O volts).
The negative voltage change
triggers the 555 timer in the
drive circuit. The output pulse of
the 555 timer, turned on for a
time set by the values of R1 and
C1, energises the drive coil and
impulses the pendulum.

When | was experimenting
with the above circuit |
experienced the following
unexpected problem. As the
pendulum swings across the
brass base plate of the clock
as illustrated in the series, the
drive and switching magnets
induce in the surface of the
plate circulating electric
currents, referred to as eddy
currents. In exactly the same
way as the drive current that
flows through the windings
of the drive coil induce a
magnetic field the circulating
eddy currents also induce
a magnetic field. These
eddy current magnetic fields
oppose the motion of the
pendulum or in effect reduce
the effective impulse delivered
to the pendulum. These eddy
currents will also affect the
switching of the Hall effect
sensor. | was aware of the
effect the eddy currents could
have on the switching of the
Hall effect sensor when |
started to experiment with the
drive system. To overcome
this problem the sensor was
exposed, flush with the surface
of the base plate. Fortunately
the drive coil | had made
was large enough and had
sufficient number of turns of
wire to generate a pendulum
impulse of sufficient magnitude
to swamp the opposing eddy
current fields.

I have since been
experimenting with the overall
design of the clock and have
made a slightly smaller version >
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of the clock. | reduced the size
of the drive coil in order to fit it
in the smaller wooden base |
made. The coil was more than
adequate to drive the pendulum
when | tested the circuit in the
absence of the brass base.
With the base plate fitted the
pendulum simply stopped. There
were two possible solutions

to the problem of the eddy
current braking of the pendulum.
Increase the size of the drive
coil or replace the brass base
plate with a one made from

In fact | have done both. The
base plate has been made of
the same wood as the wooden
base. This has enabled me to
secrete both the coil and the
Hall effect sensor in the base.
The wooden base plate solved
the problem of eddy current
braking but created another
problem. | found that it was
very difficult to regulate the
pendulum amplitude. Over time
the amplitude would slowly
increase until it was so large
that the pin (or ratchet) wheel
rotated past two pins (or teeth)
instead of only a single one. |
spent some time trying to adjust
the drive but was not able to
get the pendulum amplitude to
remain constant. It eventually
occurred to me (in the middle
of the night!) that the eddy
currents induced in the brass

©

©
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base which | had considered

a problem could actually be

the solution for regulating the
amplitude. | placed a small
piece of 1.5mm brass sheet on
the surface of the wooden base
on both sides of the pendulum.
By adjusting the positions of
the pieces of brass | was able
to regulate the amplitude by
inducing the appropriate amount
of eddy current braking and so
prevent the problem of double
pulsing. | still need to fit the two
pieces of brass in the wooden
base plate.

Moving house to the Channel
Islands has halted all work in
the workshop. | should be up
and running again quite soon.
| have also tested the clock
with the brass base plate,
the impulse is now sufficient
to overcome the eddy current
braking of the pendulum.

Adjusting the
pendulum amplitude
The amplitude of swing of the
pendulum depends on the size
of the impulse delivered to the
pendulum. As the switching
magnet swings over the Hall
effect device the 555 timer is
turned on. The voltage pulse
generated is applied to the
drive coil and a magnetic field
is generated by the electric
current flowing through the
coil. Suppose that the direction
of the current flow in the coil
produces a S magnetic pole
at the top of the coil. AS
magnetic pole at the end of
the pendulum placed in the
coil field will be repelled away
from the centre of the coil and
will impulse the pendulum.

If the coil connections were
reversed and a north (N) pole
generated at the top of the coil
the drive magnet at the end

of the pendulum would also
have to be reversed in order to

have a N pole at the end of the
pendulum rod.

The magnitude of the
pendulum impulse depends on
four basic factors, the size and
strength of the drive magnet,
the size, number of turns in the
drive coil and the circuit line
voltage, the 555 timer pulse
duration and lastly the distance
between the drive magnet and
the surface of the coil. The
last factor occurs because the
strength of a magnetic field
decreases as the distance away
from the pole increases.

Constructing the Hall
effect drive system
The circuit diagram for the drive
system is illustrated in fig 1. It
is a relatively simple circuit to
construct. If you have not used
a 555 timer before it would be
worth consulting the wealth
of information on 555 timers
available on the Intemet. | made
up my circuit on a piece of strip
board (Vero board). To do a neat
soldering job on strip board a
needlepoint soldering iron is,
| have found, essential. The
layout of the components on the
board is illustrated in photo 2.
The Hall effect sensor
connections are illustrated in
photo 3. The flat surface of the
sensor is the switching surface
and this surface must be
placed uppermost across which
the switching magnet passes.
In photo 1 the sensor is shown
placed at the top of an 8mm
mounting tube. To fit the sensor
in this position the three leads
of the sensor need to be bent
at 90deg. to the active surface
of the sensor. As the sensor is
placed some distance from the
circuit board the leads of the
sensor have to be extended by
soldering to each lead a length
of light PVC-covered stranded
wire. Use red green and yellow
wire for VCC (12V), ground
(OV) and the output. Solder
on the wires before you bend
the leads. The solder joints
and the exposed leads of the
sensor must be insulated to
prevent the leads shorting. You
will need to find some fine wall
sheathing for this. | used some
fine PVC tube which | stretched
to reduce its diameter to
achieve the required diameter.
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The Hall effect sensor is
fitted into a short length of
8mm dia. Tufnol rod (see photo
4). If you don’t have any rod you
can turn up a piece out of an
off cut of 12mm thick sheet.
You could use grey PVC rod if
you can't find any Tufnol. The
details of the mounting tube
are illustrated in fig 2. The
square at the end of the piece
of Tufnol can be formed either
with a square punch or using a
suitable file. The other end of
the Tufnol rod is turned down
to 7mm dia. to fit into the end
of the brass section. Bend the
leads at 90deg. and fit the Hall
effect sensor in place. Glue the
sensor in position with slow set
epoxy resin. The brass section
of the mount is made from a
length of 8mm brass rod. The
overall length of the mount has
not been shown as this will
depend on the dimensions of
the wooden base of the clock. It
is essential that the Hall effect
sensor be flush with the surface
of the brass base plate or at
the same height as the drive
coil if a wooden base is used.
Drill a 7mm dia. hole leaving
about 6mm at the one end.
This is then drilled and tapped
for a 2.5mm mounting screw.
A 6mm slot is cut in the side
as shown for the wires for the
sensor leads to exit.

The Hall effect sensor is
placed adjacent to the drive
coil (see photo 4a). Fortunately
in this position the sensor is
unaffected by the magnetic
field generated by the drive
coil. Photograph 1 illustrates
the mounting of the drive coil
and the Hall effect sensor.

The details of the support

are shown in fig 3. | made my
support out of a scrap of 10mm
thick Perspex. The support

fits into a recess, of the same
shape as the support, in the
bottom of the wooden base of
the clock. | used CNC to cut

out the support and to mill

the recess in the base for the
clock. | have not given any
dimensions for the support

as these will depend on the
dimensions of the drive coil
and the wooden base. If you
are using a brass base plate
for the clock a recess will have
to be milled on the base plate.
For a 3mm base plate the
recess for the coil will need to
be approximately 2.5mm deep.
The Hall effect sensor will have
to be just over 0.5mm higher
than the top of the drive coil so
that it can just project through
the brass base plate (fig 3a).

Assembling the circuit
The circuit board is not difficult
to assemble. The component
layout is illustrated in photo 2.
You will need a needle point
soldering iron and some resin
cored solder. Apart from the
components listed on the circuit
diagram you will need about 1m
of 24swg tinned copper wire,
an 8&-pin dil socket for the 555
timer and a piece of strip board
50 x 50 millimetres.

Begin by stretching the length
of copper wire to straighten it
and then cut it into three 30mm
lengths. The 8-pin dil socket is
soldered in place first. Position
the socket in the centre of
the board and hold it in place
with a piece of masking tape.
The tracks between the pins
of the socket must first be
cut through. This is best done
with a sharp 4mm dia. twist
drill. Make sure after cutting
the tracks that there are no
tiny pieces of copper track that
could cause a short. Solder
the socket in place using the
minimum amount of solder
to ensure a good connection.
Orientate the board so that pin
1 and pin 8 are on the right-
hand side and pin 1 uppermost.
Count three tracks in from the
left of the board and draw a
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line using a black, indelible, felt
tip pen from top to bottom on
the upper surface of the board.
This track will be the ground or
0OV line. Count a further three
tracks in and draw a red line.
This track will be the 12 V line.
These lines | find very useful
when assembling a board.
Connections to the OV and 12 V
lines at both ends of the tracks
are added next. Photograph 5
illustrates how to form the most
satisfactory type of connection
to track board. Using a tapered
broach enlarge the holes at
both ends of the two tracks.
Double over a 50mm length of
copper wire in the middle and
push the two ends into the
enlarged holes. Push a piece
of 1.5mm rod through the loop
formed in the wire. Grip the
ends of the copper wire and
pull hard to form a neat round
wire loop and solder the wire to
the track. Trim off the excess
wire. Further similar connection
will need to be added later to
connect the coil and the Hall
effect switch.

Using suitable lengths of
copper wire connect pin 4 and
pin 8 of the socket to the 12
V line. Leave one hole vacant
when making the connection for
pin 8. Connect pin 1tothe 0 V
line. Next connect pins 6 and 7
together with a loop of wire. Use
masking tape to hold the wires in
place when soldering them. Next
connect a 10nf capacitor between
pin 5 and 0 Volt. Connect the
1nf capacitor between pin 6
and O Volts. The variable trim
potentiometer is added next.
The resistance value required
depends on the pendulum period.

CLOCK

5. Forming the connections.
6. Testing the pendulum drive.
Fig 4. Magnet arm.

For a seconds pendulum use a
5000hm trim pot and for a %4
second pendulum use a 250o0hm
trim pot. Solder the trim pot
connections to pins 8, 7 and 6.
Note pins 6 and 7 are already
connected which means that
the variable resistance is only
between pin 8 and pins 6 and 7.
This completes the connections
to this end of the board.

The Hall effect switch
requires a 10ohm pull-up
resistor connected between
the output of the device (lead
3) and the 12V input voltage
(lead 1). The output of the
Hall switch is connected to
the input of the 555 timer
(pin 2). The pull-up resistor is
connected between pin 2 and
pin 4 (previously connected to
12V). Use a 0.125 Watt rated
resistor for the pull-up. The
Hall effect switch also requires
two 10nf by-pass capacitors.
These capacitors are connected
between the output and ground
(OV) (leads 2 and 3) and
between the input voltage and
ground (leads 1 and 2) of the
Hall device. The appropriate
connections on the board are
between pin 2 and pin 1 for
the first by-pass capacitor and
between the 12V and 0V lines.

Finally, the two protection
diodes have to be fitted. If the
diodes are examined you will
observe that there is a black
band on one end of the diode.
This band corresponds with the
line on the drawing of the diode

in the circuit diagram and is the s
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positive end of the diode. The
diodes are connected between
ground and pin 3 the output of
the 555 timer and the second
diode between pin 3 and the
12V line. When soldering in the
diodes keep the leads at least
6mm long.

Attach connection loops to
the board to pin 3 the timer
output. As the input to the timer
is on pin 2 the connector loop
is move to one side a few holes
and connected to pin 2 by a
length of copper wire (see photo
2). This completes the board.

Before testing the board
carefully check all the
connections against the circuit
diagram. Then check all the
solder joints making sure that
there are no ‘dry’ joints and
there are no shorts between
any of the copper tracks.

Mounting the board

The board is mounted between
two pieces of 12mm Perspex.
Cut and mill two pieces of
12mm Perspex 50mm long
and 12mm wide. Mill a 3mm
deep slot in the middle of the
long side of each piece 1.5mm
wide using a slot drill. The
board will be a nice tight fit in
these slots (see photo 2). Drill
a 2.5mm hole in each piece for
the 2.5mm screws to attach the
board to the base. The power
supply for the board isa 12V
regulated DC mains adaptor.
To connect the power supply

to the board you will need a
socket that fits the plug on the
end of the power supply lead.
This socket is glued to one of
the Perspex pieces (see photo
2) with super glue. Connect
the socket to the lower board
connectors (see photo 2).
Connect the Hall effect switch
to the board, the output to pin
2, VCC to 12V and ground to
ground. The ground line of the
coil has also to be connected.
Bare the ends of the two ground
lines and twist together and
solder to the loop connector.
The remaining coil connection is
attached to pin 3. The board is
now ready for testing.

Testing the board

To test the board you will need
to use an oscilloscope. Do not
insert the 555 timer into the
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socket to begin with. Connect
the ‘scope ground to the ground
on the board and the live lead
to pin 2, the output of the Hall
switch. Tum on the power. The
‘scope should read 12 V. Pass
a S pole of a magnet over

the Hall switch. The ‘scope
beam should drop to O V and
return to 12 V after the magnet
is removed. This indicates

that the switch is functioning
correctly. Turn off the power and
insert the 555 timer. Connect
the live ‘scope lead to the
output of the 555, pin 3. Using
a small screwdriver set the trim
pot to the middle of its range.
Turn on the power again. The
beam of the ‘scope will be at
zero. Pass the S pole of the
magnet over the Hall switch.

A 12V pulse of duration set by
the trim pot resistance should
be seen. For a 5000hm pot the
width will vary between O and
500ms. This indicates that the
circuit is functioning correctly.
You now need to check that
the drive coil is generating a
magnetic field of the correct
polarity to repel a S magnetic
pole. Suspend a magnet on
piece of thread at the side of
the coil, level with the top of
the coil. If the coil connections
are correct the magnet will be
repelled. If it is attracted the
connections to the coil will
need to interchanged.

The drive, switching
magnets and magnet
arm

Neodynium magnets are the
best to use for the drive and
switching magnets. These

are available on ebay at a

very reasonable price. A 5 x
5mm cylindrical magnet is
ideal for the switching magnet
as this will operate the Hall
switch up to 8mm from the
device. For the drive magnet
you will need to experiment
with the size to find one

that will give the appropriate
pendulum amplitude. A 4 x
3mm cylindrical magnet is a
reasonable start. The design of
the magnet arm is shown in flg
4. The dimensions will depend
on the distance between the
centre of the coil and the
centre of the Hall device. | used
1.6mm engraving brass for my

arm. A 5mm length of 2.5mm
screw rod is attached to one
end of the arm to attach the
switching magnet. The design
of the magnet holders has been
given in the clock series.

Getting the clock
running

The pendulum amplitude
needs to be approximately +

- 4 degrees. This allows the
pendulum to rotate the pin
wheel just enough for the
catch to lift over one pin in

the wheel. If the pendulum
amplitude is much larger

than 4deg. the catch may

well lift over 2 pins. To avoid
this problem the pendulum
impulse need to be set at just
the right value. Begin with the
pendulum swinging on its own
suspended as illustrated in
photo 6. The pendulum swings
on a 1.5mm pivot at the end of
the horizontal bar in Fig (10).
To attach the pendulum to the
1.5mm pivot a modified arbor
clamp (see the series) bored
4mm to hold a 1.5mm I/D. ball
race. The Hall effect sensor will
trigger reliably with a 5mm dia.
X 5mm cylindrical neodynium
magnet at a distance of up to
6 millimetres. | usually set the
distance at about 3 millimetres.

6. Testing the pendulum drive.

The size of the drive magnet
required depends on the circuit
line voltage. For a 12V supply a
4mm dia. by 3mm neodynium is
a good starting size. Begin with
the magnet about 1mm above
the coil. Turn on the power

and swing the pendulum. The
pendulum will not start of its
own accord. Increase the drive
pulse width until the pendulum
starts to impulse. It is likely
that the amplitude will increase
beyond 4 degrees.

To decrease the amplitude the
size of the drive magnet can be
reduced as well as increasing
the distance of the drive
magnet above the coil. The
switching magnet must remain
at about 3mm above the Hall
effect switch. Neodynium
magnets are sintered and are
quite hard. The can be easily
machined in the lathe using a
sharp carbide tool. By carefully
adjusting the size of the
magnet, the height above the
coil and the drive pulse width
the amplitude can be set to the
required value. This can take
some time and adjustment. ME
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STOWE

STOWE SOUTHERN RAILWAY
Schools class locomotive

PART 14

Continued from page 208
(M.E. 4306, 17 August 2007)

Neville Evans
describes the
smokebox and
smokebox door

for Stowe before
re-evaluating his
predictions on

‘the shape of things
to come’.

Stowe drawn by Simon Bowditch

he Schools class
smokebox is a slightly
larger version of the
smokeboxes fitted to
the two Highland locomotives
that were described a few years
ago. A successful feature of
these artifacts was that they
were provided with separate
flat floors, which dramatically
simplified the fitting and sealing
of such things as the exhaust
pipes and the steam pipes. The
new locomotive follows these
principles and should present
no problems in manufacture.
The outer shell is formed
from a piece of %1sin. brass
sheet, cut and rolled to the
dimensions shown. | must
say that | found no difficulty in
forming my ‘Loch’ smokebox by
hand. | first annealed the sheet
by heating it uniformly to a
dull red. | did this job on a dull
evening so that it was easier to
spot the slight colour change.
Don't overdo it or you will run
the risk of damaging the brass.
| always allow brass to cool
naturally so that there is less
risk of distortion. You will need
a plate 5.375 x 20in. which
will allow some trimming of the
bottom edges after bending.

Model Engineer 14 September 2007

Before grappling with the metal
however, it will be necessary to
make the smokebox front and
rear pieces. The front may be
available as a laser cut item,
which will save a lot of work,
in hacking it from a Yain. thick
brass plate. The rear ring is
due to Derek Tulley. We were
in conference over the Edison-
Bell apparatus the other day
regarding the fragility of the
1/32in. thickness of this part,
how to make it, etc. when he
pointed out that it would be
quite easy to simply bend a
couple of rings up and silver
solder them together. Quite
right mate, just bend the thin
ring around the barrel, butt joint
it and bend up the Ysin. bit to
suit, as per the art-work.
Before starting on the shell,
find a cylinder, pipe or what-
have-you, 6in. in diameter, and
bend it around that. Offer the
job up to the drawing until you
are sure that you've formed
enough to go round and then
put in one of the bottom bends
around a 2in. bar, holding
the job the while in a smooth
jawed vice. Do likewise for the
other side and trim off to size.
Place the front plate on a flat

surface (don't forget the /3z2in.
ring) drop the shell over it,
clamp across and put a small
countersunk screw in the top.
Squeeze the sides up to the
front clamping and screwing at
about 2in. intervals, as before.
Don't put the countersink in
more than is required to hold
the screw and not as deep

as the screw slots. File the
screw heads off flush with the
wrapper and finish off by fluxing
inside the joint and running in
soft solder. Ditto repeato for
the back end which, although
different in detail, follows the
same principles. | always drill
large holes for blast pipes and
similar after bending to ensure
a uniform bend and to form a
hole that is truly circular.

Smokebox floor

Quite straightforward but |
should point out there is one
missing hole, that for the
inside cylinder steam pipe.
Fear not as it will appear in the
near future, when the inside
cylinder castings turn up and
have received the Tulley seal of
approval. The same applies to
the outside cylinder pipes which
will be detailed in the next
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Beyer-Peacock 0-4-4-0

gripping instalment when the
internals of the front end are to
be revealed.

Smokebox door

A complex little item, the
functional beauty of which |
have always greatly admired,
much to the annoyance

of my father (not as the

GWR would have it). All the
blobs and gadgets are quite
straightforward with the
possible exception of the dogs,
which will be available as tiny
lost wax castings.

The shape of things to
come, part 2

In part 11 of this series

(M.E. 4298, 27 April 2007),

| discussed the possibility

of building an Atlantic tank
following the design of the
locomotive that | started and
never finished many years ago.
One of the design parameters
of this engine was to be ability
to handle it and particularly

to be able to put it in the boot
of an average car, such as my
Astra. A few days ago | had
occasion to actually handle
the locomotive again, and for
an experiment, screwed in

the cylinders and put on the
boiler. | then realised that to
all intents and purposes the
darn thing was going to turn
out to be nearly as heavy as
my ‘Jeannie Deans' which is
of course a compound version
of a ‘Royal Scot'. Time for a
drastic rethink. All that | needed
was a 5in. gauge engine that
was capable of being handled
by one man - after all it has to
be lifted around the workshop
while under construction - was
easily transportable — easy,
quick and cheap to build — fun
to take on one of those rallies
where you pull a few friends
around on a stop and start
basis — could be expected

to shift 20 or 30 adults with
ease when required - and look
charming. So obviously an eight
coupled locomotive with all
the weight on the drivers for
maximum adhesion — remember
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the lightness requirement, an
ideally proportioned boiler and
possibly four smallish cylinders,
outside Walschaerts valve

gear driving slide valves, and
everything accessible to a ham
fisted sort of chap like myself.
Piece of cake.

A year or two ago | was
discussing, with Mike Williams,
the possibility of building a
local engine (local that is
for ourselves) and settled
provisionally on the delightful
standard gauge 0-4-4-0T that
the Vivian copper works in
the Hafod, Swansea, ran for
many years in and around
the steelworks. This little
masterpiece filled the bill
perfectly. It could be made
to be transportable in three
largish pieces and used a
lovely little wide firebox boiler,
complete with short fat barrel.
The ‘mitey hauler’ part, as Curly
Lawrence would have called it,
could be facilitated by carrying
separate lead rectangles of
about 5lb each so that the
adhesive weight could be
balanced for any required duty.
A most versatile and capable
little locomotive.

The little industrial 0-4-4-0
which Beyer-Peacock turned
out in 1924 for Vivians, solved
the problem of obtaining a
powerful locomotive capable
of surmounting a 1 in 20
gradient and curves of 97ft.

Driving wheels 3ft. 4in.
Cylinders 13%2 by 20In.
Tractive effort 24,600Ib
Bogle wheebase Sft. 6in.
Bogle pivot centres 221, 6in.
Working pressure 180Ib
Firebox heating surface 107 sq. ft.
Total heating surface 1,406 sq. ft.
Boller length oft. 6in.
Front ring dia. St Oin.
Tube dia. 1%aln,
Number of tubes 288
Water capacity (front) 950 gallons
Water capacity (rear) 550 gallons
Coal capacity 12 tons
Welght In working order 61%2 tons

radius with loads of up to 170
tons. The success of this little
engine made it the forerunner
of further industrial Garratts.
The original locomotive changed
owners when Vivians was
taken over by British Copper
Manufacturers Ltd., and

again when they in turn were
absorbed by ICI, who finally
transferred the locomotive to
their Billingham works, where it
was scrapped.

Further industrial Beyer-
Garratts to the same design
were supplied in 1931 to the
Sneyd Collieries, Burslem,
Stoke-on-Trent, to Guest, Keene
and Baldwins Cardiff works in
1934, and to the Baddesley
Collieries near Atherstone,
Warwickshire in 1937, this
being the last in service, finally
ceasing work in 1965. These
locomotives were built, as were
most industrial engines, with
slide valve cylinders, driven by
Walschaerts valve gear, and
were unsuperheated. The full
size engines used 3ft. 4in.

wheels and tiny 14 x 20in.
cylinders, and 180psi. for a
tractive effort of about 24,000
pounds. This would equate
to 3.5in. drivers with 1.25 x
1.75in. cylinders in our sizes.
One of the problems that has
to be overcome, is that of
ensuring the ‘dismantleability’
and presumably ‘mantleability’
at the other end to facilitate
transport. The other day my pal
John, who owns the local firm
of Talbot Hydraulics, showed
me a flexible armoured hose
that will take 400 or so psi and
300 plus degrees Celsius. I'm
hoping that after testing these
components will make excellent
steam pipes, with high pressure
connections at both ends. The
exhaust is envisaged to be
an O-ring or lip seal joint. To
prove all these points, I'm just
starting in on a pair of 0-4-0
Polly chassis and a boiler to
match to act as a test bed to
try the whole thing out. Watch
this space.

@®To be continued.
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PART 1

Alan Beasley
introduces us to

his superb Sentinel
waggon and tells
us something of the
extensive rebuild he
carried out on it.

his article was initiated

by the rebuilding of

my 2in. scale Sentinel

DG8 steam waggon,
see photo 1 of the waggon
in its rebuilt state. As it was
going to be a comprehensive
dismantle, repair and repaint
job, it seemed an excellent
opportunity to take a
complete set of photographs
of the model and thus do an
illustrated article. | will not be
providing the companion set
of drawings, as the amount of
work involved in sorting out
and transcribing the hundreds
of mostly A4 sheets of pencil
drawings is something | have
not the time to do.

Before | get on to the
description of the various
model parts and rebuilding work
involved, | will outline a little
of the history of the Sentinel
DG6 and DG8 waggons, and the
development of my model. The
Sentinel term ‘DG’ stands for
double geared, i.e. the waggons
had two geared road speeds,
to cope with different driving
conditions.

Sentinel DG6 -

DG8 waggons

Sentinel introduced the ‘DG’
series of waggons in 1927, with
a small batch of the 6-wheel
version. The more common
4-wheel model, the DG4, was
introduced in 1928. The main
difference from the preceding
‘Super Sentinel’ model was the
provision of the two road speed
gear ratios arrangement within

SENTINEL WAGGON

SENTINEL DG8 WAGGON

the crankcase. The boiler was
also up rated to 275psi and
up to 700deg. F, (370deg. C),
by an improved super heater.
It also reverted to the more
conventional cross water tube
design compared to the rather
complicated curved tube
arrangement of the ‘Super’
waggon boiler.

The notable feature about
the DG6 waggons was the
arrangement of the rear
suspension. Rather than just
having two conventional axles,
a pair of balance beams were
used each side, carrying the
wheels at their extremities,
and pivoted at their centres
on a substantial hollow axle
upon which the suspension
leaf springs were fixed.

This arrangement allowed a
significant independent vertical
movement of each wheel, each
having double solid tyres and
having an inner brake drum for
both steam power operated and
handbrake shoes. These brake
drums also carried the chain
sprockets for the drive from the
engine and for a coupling chain
to the trailing set of wheels.
Radius arms to the front ends
of the beams were used to
maintain the correct sprocket
centres. Photograph 2 shows
the general arrangement; this is
a photo of the model in its DG6
form, as | haven't actually got
any good photos of the whole,
full-size waggon.

The DG8 model was
introduced in 1930; this was
the world’s first rigid 8-wheeler.

Only eight were produced, all
being tipper bodied models,
although a few DG6 waggons
were converted to the eight
wheel layout by Sentinels. The
original models were still on
solid rubber tyres. The front
suspension arrangement was
along the same lines as the
rear, using a single axle on leaf
springs with, in this case, a
single balance beam pivoted
on each end, the forked end
of each carrying pivots for the
king pin for the wheel stub axle.
All four wheels steered, using
Ackerman steering geometry.
Unfortunately no DG8 waggons
have survived into preservation.
Altogether, some 800 DG
models were produced over
the period 1927 to 1935, and
were generally considered to
be a very successful model. A
comprehensive description of
the Sentinel ‘DG’ waggons, and
much else, is given in ref. 1.

Sentinel DG6 waggon
No. 8213, GF 8655.

This is the full size waggon
that my DG6 model was based
on and is shown in photo 3

as | first saw it. The original
waggon was built in 1930 as a
ready mixed concrete lorry for
the British Steel Piling Co and
was the first in Britain. It had
a five cubic yard demountable
mixing drum unit that was
manufactured in America. The
drum was mounted horizontally
and driven from the waggon
engine via a chain drive to the
drum gearing. The drum was
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SENTINEL WAGGON

pivoted at the rear end and
tipped using an engine driven
oil pump to deliver the load.

At some later date it was
converted to the drop side
platform waggon and was in
E. N. Shone's ‘Crown Steam
Haulage' fleet, when | first
saw it. More recently it went
to Mr. J. Hatfield in Sussex,
where it also changed colour
to maroon.

Model history
It all started with the model
shown in photo 4. This is my
version of the popular ‘Minnie
traction engine in 1in. to the
foot scale by L. C. Mason, and
was my entry into the world of
model engineering. This was
started back in 1979, exactly
why | started it is lost in the
mists of time but it was an
excellent little model, though of
course it was not heavy enough
to haul a passenger trolley
on anything but very smooth
surfaces, so | started to think
of something a bit bigger and
more effective.

At a traction engine rally

330

at Saling, near Braintree in
Essex about 1981, | saw
the Sentinel DG6 waggon,
GF 8655 (see photo 3). It is
not a very good photo, but it
shows the essential feature
of the four-wheel bogie at the
back. It struck me that if one
had a model so the driver was
sitting over this bogie, it would
provide the best arrangement
of traction and load carrying
capacity that one could desire
and hopefully be reasonably
comfortable to drive.

| already had the book
The Undertype Steam Road
Waggon by Maurice A. Kelly,
(ref. 1.) an excellent book,
and this gave me a lot of
basic dimensional data on
the DG waggons. In order to
sort out the scale to build the
model, | set up some bits of
plank and blocks to represent
the wheels and sat on these
to get the desired weight
distribution and to see if the
controls would be reasonably
accessible. The scale came
out roughly to 2in. to the foot,
so that's what | used.

| then managed to get in
contact with the driver of
GF 8655 and arranged to
go and see it at the yard in
Cricklewood, London, where
it was stored. This was in
early 1982 and there | took
lots of photographs and
detail measurements and this
enabled me to start the design
process. Later | had to take
more photos when it came to
sorting out internal cab details,
rear braking system, etc. and of
course one has always missed
some detail anyway, in spite
of trying to prepare a checklist
of items to photograph.
Photograph 5 shows an
example of the rear balance
beam and springs, note that
the heavy drive chain linking
the two rear wheels has been
removed, it is not really needed
for road use. The little white
bar on the left of the beam is a
6-inch reference used to scale
the photograph.

Once | saw how complicated
some of the parts were, | did
wonder if | had bitten off more
than | could chew, but | decided
to press on. Photograph 6
shows an example of the
Sentinel pattern inner boiler
shell standing on top of the
outer shell, note the seven
banks of cross water tubes in
the squared section.

| wanted to build a model of
the DG6 that used the same
design principles as the full-
size waggon, i.e., same type
of engine, boiler etc, and that
looked like a miniature version
as well. The design might well
have to be modified a bit, for
example the boiler in copper,
not steel, and some fittings and

3. The full-size Sentinel DG6 waggon
registration number GF 8655. This was
built in 1930.

4.The Minnie traction engine that was
the authors first attempt at the hobby of
model engineerng.

5. The distinctive rear balance beam that
Is a feature of this model of Sentine!
steam waggon.

6. The Sentinel boller inner shell. It is
standing on the outer shell.

controls made larger or more
robust to make a driveable
model capable of fairly hard use.

References

1. The Undertype Steam Waggon

by Maurice A. Kelly, published

by Goose & Sons Ltd., 1975.
@To be continued.
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3F to 3F

An ambitious
conversion

PART 9

Continued from Page 217
(M.E. 4306, 17 August 2007)

Geoff Dowden
completes the boiler
and starts on the cab.

10. Cab assembly.

suitably sized hole had

to be drilled and filed

out of the top of the

wrapper in order to
accommodate the safety valve
bushes in the top of the firebox
and, anticipating the future
attachment of the two halves
of the circular safety valve
base cover plate, | took the
opportunity to attach a 2%ain.
dia. disc of Y¥1ein. thick brass
to the wrapper, secured with
four 10BA round head brass
screws, that will serve as an
anchorage for the safety valve
base cover fixing screws. This
disc of course, also required
clearance for the hexagon
bases of the safety valves so it
was provided with two 2%/32in.
dia. holes in matching positions
before screwing to the wrapper
as shown in fig 28B.

The top half of the front
plate was now finally screwed
into position and all the
heads of the countersunk
screws soft-soldered over
together with a fillet applied

Model Engineer 14 September 2007

to its joint line with the
wrapper sheet. The soldered
areas were then filed flush
and given a light dressing
with a piece of worn emery
cloth. The small radius
around the front corner

was then produced with the
judicious use of a fine file,
the operation being fairly
minimal as the photographic
evidence suggested that the
radius was much less severe
than that given to the later
Stanier dynasty of firebox
upper front corners.

The next task was to fit the
Y18 X 8in. brass angle to the
bottom edge of the firebox
wrapper where it adjoins the
running plate and matches
the radius of the curved
sections of the splashers.
| had long considered that
this requirement was likely
to be a difficult exercise, but
nevertheless the nettle had to
be grasped. Having set about
the job | was grateful for a
demonstration that previously
had been given by a club
colleague for my benefit.

In practice, the six straight
lengths, three either side of
the firebox, and comprising one
each side of the space chopped
out of the wrapper for sandbox
filler access, (somewhat
disrespectively referred to
as the 'keyhole’ by non LMS
followersl!), and one piece
along the short return at the
bottom edge of the lower front
plate, proved to be reasonably
straightforward. However, the
four curved sections were a bit
of a tease and, at times, taxed
my patience almost to its limit.
However, by persevering with

3F

the demonstrated technique

of annealing, bending, tapping
round a suitably sized former
and repeating as necessary, |
was able to produce results
with which | was completely
satisfied. As the final curved
section to be produced took

a fraction of the time it took
me to complete the first one, |
realised that the essence of an
additional skill had just been
spawned and that practice does
indeed make perfect.

As mentioned earlier, | had
been putting off the fitting of
the firebox angles for some
time, until the demonstration
referred to, which was actually
in connection with the fitting
of the cab roof rainstrip.

This gave me the confidence
to make a start and in
chronological terms therefore,
the fitting of the firebox angles
followed completion and
erection of the cab assembly
as described later.

At the outset it had been my
intention that the horizontal
flange of the angle would
be utilised to hold down the
wrapper to the running plate.
Fortunately, a trial fitting of the
curved sections revealed that
a 12BA clearance hole drilled
in the corner of the angle,
where it meets the running
plate, coincided with the
corresponding fixing point of the
splashers as shown in fig 28C.

After this stroke of good
fortune and satisfied with
this arrangement, the vertical
flanges of the angles were
marked out, lightly centre
popped, started with a No. 70
drill twirled in a small hand

held pin chuck and transferred >&
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Fig 28b. Safety valve base cover - fixing
plate detall.

Fig 28c. Firebox wrapper fixing detalls.
Fig 29. Safety valve base cover detall.
Fig 30. Cab slde sheet grab handle.

to the bench drill for drilling
L32in. After clearing the burrs
from the back, the angles
were then secured, firstly with
Loctite Retainer and after
setting, the holes were run
through the wrapper.

The inside of the holes in
the wrapper were then lightly
countersunk, ¥azin. brass
rivets pushed in and the
backs tacked in with a drop of
soft solder. The excess rivet
was then snipped off and the
rivet stumps filed flush with a
fine file.

By the mid 1930s
photographs showed that many
of the class 3s had acquired
a set of boiler washout plugs
towards the top of the firebox
and that in some cases, the
original mud hole doors had
been plated over. | decided
that my locomotive would be
turned out to represent an
example of this modification
so firstly, four plates were

332

fitted over the mudhole door
positions. These were simply
discs of 24SWG brass, curved
to firebox wrapper radius and
secured with four ¥azin. brass
rivets fixed with Loctite and the
protrusions bent over on the
inside of the wrapper.

A set of lost wax brass
washout plug castings was
purchased so that four plugs
could be duly inserted on
each side where depicted on
the official works drawing and
fixed with a drop of Loctite, not
forgetting to make allowances
for the more forward location of
the four on the right-hand side
of the firebox. | decided to omit
the lower single plate, which is
evident on some photographs,
as my research led me to
believe that this plate was only
occasionally fitted.

The pair of firebox bands
could now be prepared, the
works drawings indicating that
they were 2in. wide and were
attached to the wrapper in two
halves with the joint at the
centre line on top of the firebox.
Consequently, appropriate
lengths of #1sin. wide brass
banding strip were straightened
and marked out for the six
fixing positions, four up the
side and two across the top,

and drilled No. 60. In order to
keep things nice and square, a
strip of masking tape was then
applied to the firebox assembly,
one of its edges representing
the line of holes for spotting
with a sharply pointed scriber
through the brass banding.
After starting the holes carefully
by hand with a No. 58 drill, they
were opened out under the
bench drill with a No. 55 and
then a 12BA brass nut tacked
into position on the back of the
wrapper with soft solder to be
followed by a run through with

a 12BA tap. The holes in the
banding were then opened up
to No. 55 for fixing in position
with 12BA shortened brass
roundhead screws.

A Y/4in. right angle was then
created a fraction short of the
firebox top centre line, the
band removed and a No. 55
hole drilled fairly close to the
outward side of the bend. |
allowed the width of a 12BA nut
plus a bit so that my 12BA nut
spinner would fit. The operation
was repeated for the other side
of the firebox and then another
twice for the second band.

Finally, the flat sections of the
wrapper were lined with strips
of #azin. thick balsa sheet
secured in position with UHU

cement, the nuts and other
appendages creating their own
little pockets when the balsa
was pressed into position. As
previously with the boiler, the
firebox wrapper now had a solid
backing, which hopefully will

be a little more tolerant to the
accidental knock than otherwise
would be the case with softer
insulation material. However,
because of the curvature, the
radiused corner areas at the
top were lined lengthways with
strips of the Kaowool blanket
glued to the wrapper as before.

Safety valve base cover
A decade or so into LMS
ownership, the Midland style
safety valves and elongated
base covers had been
replaced by the Ross pop type
and upturned dish-like circular
covers. A suitable drawing
was therefore prepared by
scaling up the 4mm version
and is shown as flg 29. The
component is a simple turning
job and | utilised a chunk of
non-ferrous material from

the stock box, one of several
largish diameter bar off-cuts
given to me by the workshop
manager of a local engineering
company involved in the
manufacture, among other
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things, of bits and pieces
for torpedoes. Following the
turning operation, the dish
was drilled twice by ®sin. to
match the two holes in the
fixing plate and then drilled
around the flange on the
rotary table as shown.

It was then sawn in half with
a fine saw blade and given a
minimal clean up with a very
fine file. With the safety valves
screwed in, each half-cover
plate in turn was placed on
top of the firebox, taking care
to maintain the perimeter
alignment, so that the 10BA
tapping positions can be
spotted through onto the
wrapper with a sharply pointed
scriber. As before, | started
the holes with a No. 56 drill
and then, under the bench
drill, went through the wrapper
and fixing plate with a No.

54 drill. The fixing plate was
then undone and the holes
tapped 10BA when the firebox
wrapper and the cover plate
flange holes were opened out
with a No. 50 drill. The two
halves of the cover plate were
then refitted with 10BA bolts
with 12BA hexagon heads.

The final task on the firebox
assembly was to drill a No.

30 hole for fixing the whistle,
which, while being a ‘dummy’,
will nevertheless emit steam
when the real one sounds. The
fixing hole is positioned *¥1sin.
to the left of the firebox centre
line and ¥a4in. in front on the
cab spectacle plate.

The whistle itself was
machined from a length of brass
bar to roughly the dimensions
shown in the Jinty notes.
However, the steam line is a
short loop of Y/1sin. copper tube
connecting the left-hand side

of the whistle to the valve in

the cab. The driver's control is
represented by a straight 2in.
length of brass rod, inserted
through an appropriately
positioned hole in the spectacle
plate and fixed to the back of
the whistle with a few threads
of 10BA. The necessary joint in
the steam line at the front of the
cab was produced by threading
the cab end of the copper tube
10BA, which was then inserted
into the end of a *1sin. length

of Ygin. AF brass hexagon. The
opposite end was tapped 8BA
for connection at the front of the
spectacle plate to a ‘special’
union fitting with a locknut from
316in. AF brass hexagon.

Cab assembly
My full attention could now be
focused on the erection of this
rather daunting section of the
locomotive superstructure (photo
10). No drawings, so once again
| resorted to the cardboard game
plan and wrapped a suitable
sized piece of stiffish card up,
over and down the opposite side
of the spectacle plate in order
to determine the length of the
1116in. thick brass sheet required.
There is no obvious joint
where the top of the side
sheet meets the roof panel on
these locomotives, just an ‘up
and over curve’ with a smaller
radius above the top of the cab
lookout. Having since had the
opportunity to view the works
drawings, | know now that the
prototype sidesheet was jointed
at the lower edge of the cab
lookout, but | do not think that
this information would have
been much help even if | had
been aware of it at the time.
Hoping that | had calculated
the dimension correctly, the
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sheet was cut to size, marked
out accordingly and all the
various bits and pieces cut
out to create the forward
projection of the roof area over
the spectacle plate, the cab
lookout opening and the rear
roof extension. Once this task
was accomplished, a colleague
with a metal folder assisted
me to produce the inverted
U-section with a 10%4in. radius
for the arc of the roof.

At the trial fitting |
discovered that | had got
it wrong and the top of the
lookouts were marginally
too low. Unfortunately, this
meant that | had to file away
further metal from the top of
the lookouts and therefore
unavoidably lost a little of
the rather distinctive shape
of the class 3 sidesheets.
Not for the first time | was
somewhat disappointed, but
on this occasion, not to the
extent that this example of
my misjudgement should be
consigned to the scrap bin in
favour of a second attempt!

Lengths of Y4 x Y4in. brass
angle were then attached
to the side edges of the
spectacle plate with four 10BA
countersunk brass screws
tapped into the former, the
spare thread then being filed
off flush with the front of the
spectacle plate. Likewise,
a length of *1sin. square
brass har was curved to
the arc of the roof and fixed
with seven equally spaced
10BA countersunk screws.
However, before attaching the
cab section to the spectacle
plate, | thought it prudent to
add the various appendages

3F

Fig 31. Cab lookout beading and
handrall detalls.

Fig 31a. Cab roof ventilator.

such as the lookout beading,
handrails, roof rainstrip and
the lines of rivet detail visible
on photographs of this style
of cab.

| began with the horizontal
handrail when a 3in. length of
¥a32in. diameter mild steel rod
was given approximately *1sin.
of 7BA thread at one end with
the tailstock die in the lathe.

It was then annealed and bent
around a former to produce a
right angle and then repeated to
produce a second 90deg. angle
at 2Ysin. centres as shown

in fig 30. The 2%gin. length is
then clamped horizontally in the
bench vice and the opposite
end threaded with an equivalent
length of 7BA thread. | recall
that | was unable to use a
conventional die holder as

the upstand of the previously
threaded return fouls the
handles of the holder as the
die is rotated. | therefore made
use of the body of the tailstock
dieholder taking great care to
ensure that it had a vertical
start to produce a correct
thread. There is little resistance
and the die was easily rotated
by normal hand pressure.

A short length of 5azin.
diameter mild steel rod was
then drilled and tapped 7BA,
the outer end being lightly
chamfered each time before
parting off four Y1sin. slices
for the spacing washers. The
hand held tap was then run
through the off-cuts again to
remove any burrs. The spacers
are then screwed up the
right angle returns to the full
extent of the thread, which, if
necessary, can be adjusted
at this stage to ensure that
the rail is parallel to the cab
sidesheet. When satisfactory,
the fixing positions can be
marked and the holes drilled
out so that the rail can be
attached with a washer and
nut behind the sidesheet, the
spare thread being filed off to
a semi-round.

@To be continued.
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PETE'S

PAGE

Peter Spenlove-
Spenlove

offers suggestions on
how to get the best
from these tools and
introduces some of
the rarer types.

1. Assorted centre drills - some new,
some old.
2. Short and long series centre drills.

3.Acentre diill for producing a
pmtected centre.

4. A typical protected centre on a
lathe mandrel.

CENTRE DRILLS

\ range of normal
Imperial centre
drills are shown
in photo 1. A

similar metric range is

also available. Variants
are a long-shanked series

(photo 2) and those of the

single-ended variety. Those

marked with the letters A, D,

E and G in photo 1 are unused.

Note the full length of the pilot

tip. Centre drills C, F and | have

worn, reground pilots and it
may be necessary to deepen
the hole left by the pilot with an
ordinary drill to avoid the lathe
centre tip bottoming. Provided
this is done they can, however,
still be used to prepare work for
tuming between centres.

On the centre drills marked

H and J the tip has worn away

or broken. Such tools can be

used for de-burring work or
countersinking to the 60deg.
included angle of the cutting
edges. Being made of good
quality high speed steel they
also make very good cutting
tools for boring bars and

the like.
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Centre drill B has been
shortened deliberately as the
borrowed drill chuck jaws would
not grip the middle of the shank
without one jaw ‘gripping’ in a
flute. Since then | have modified
my own drill chucks by drilling
them out deeper to accept the
pilot. Most of my drill chucks
are of the standard key geared
Jacobs type and their bodies
are still soft. It was therefore
relatively easy to fully open the
jaws and drill through the blind
cavity thus exposed. Putting
their shanks in the tailstock of
the lathe and driving the drill
with the headstock was used
for this.

Easy removal

If you think you may have to
remove the drill chuck from
its shank at some point, the
hole produced can be through
drilled into the tapered cavity
housing the end of the shank.
Drill to the tapping size of a
suitable thread and tap it so
that a screw can be used to
jack the chuck off. You may
have to use just a second

and plug tap for this, as the
taper tap probably won't

have enough clearance. This
modification works well on the
types of chuck mentioned but
may not be applicable to every
type so check the construction
and hardness of your chucks
before you act.

Photograph 3 shows a centre
drill for producing protected
centres. Note that the part that
cuts the centre seat is formed
in two, connected tapers. These
are rare now and not available
from all suppliers. Protected
centres are of a type sunk into
a shallow counter bore so that
any accidental damage from
a knock or a fall is less likely
to form a burr in the tapered
centre itself. A typical example
of a protected centre can be
seen on the end of the lathe
mandrel in photo 4.

Of course a suitable counter
bore can be turned using a
lathe tool so the special drill
is by no means essential but
it is convenient if a number of
components have to be drilled
in this way. ME
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Churchward’
rough riders

Peter Rich

looks at the County
class locomotives
and give plenty of
guidance to produce
an accurate model.

was out with the pipes by

the mud flats on the banks

of the Severn the other

day contemplating a few
laments when it occurred to me
that another class of locomotive
which has not been written about
very much is the GW Churchward
County class of 4-4-0 tender
engines, which, during their day,
became known as “Churchward’s
Rough Riders" due to the
fact that they could roll quite
alarmingly when starting a heavy
train and when they were running
at speed. It also occurred to me
that tenders do not get a great
deal of coverage compared to
locomotives so this article is
intended to redress the balance
a little.

The 4-4-0 Counties were long
gone by the time | became
involved with the railway but
| did have some experience
with the 2-6-0 locomotives of
the 4301 class which were a
similar size and design as far
as their cylinders and boiler
were concerned. | can tell you
that when the 43s were starting
off a heavy load they would
rock and heave back and forth
across the track as if trying to
get their shoulders to heave
behind the load. This rolling
could be very pronounced and
| imagine it was even more so
with the Counties because of
their larger driving wheels.

One thing which has always
puzzled me about the Counties
is that in 1904, when they were
first built, Churchward usually
produced a one-off prototype
and thoroughly tried it out
before going ahead with the
production series. But not with
this class.

The first, No. 3473 County
of Middlesex, appeared from
Swindon in May 1904 and by
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October there were ten of them
in operation, Nos. 3474 to
3482 all named after English
or Welsh Counties. Another
puzzling thing about these
engines is that at that time
Swindon was still well into
building 4-4-0s with double
frames, e.g., the Bulldogs and
Flower classes and carried on
with this until 1910 when the
last Bulldog was built. So right
in the middle of this double-
framed building programme,
this class of inside framed
engines was produced. |

have read that they were built
specifically for the North to
West route from Shrewsbury
through to Bristol, via the
Sevemn Tunnel, because the
LNWR would not allow the
larger Saint class 4-6-0s to
work over its lines.

Differences

Would be modellers of this
class should take note of

the differences between the
batches especially if you

are aiming at authenticity or
award standard at exhibitions.
The first batch consisting of
locomotives 3472 to 3482
were built under Lot No. 149
with the Standard No. 4 boiler,
had straight footplating, and
were reversed via a lever as
shown. They were steam braked
and carried their brake levers
ahead of the driving wheels
with the pull rods suspended
outside the wheels. These
remained steam braked and
consequently their tenders also
were steam braked at first. the
Dean 3,000 gallon type were
fitted first.

When they first appeared they
had the small copper capped
chimneys as fitted to the early
Saints and Stars and, as was

ROUGH RIDERS

standard with Churchward
engines at that time, the cylinder
centre line was horizontal

and set two and a half inches
above the driving wheel centre
line with half of the smokebox
saddle cast in, a practice which
| believe was brought in from
America. These engines carried
the pre-October 1906 livery
with Indian Red frames and
cylinder cladding together with
the double lined out boiler and
tender tank liveries.

The tender tank sides were
finished with three separate
lining panels the centre
one of which carried the old
entwined GWR lettering. Having
said that, there was some
experimentation going on at
this time and at least two of
these Counties carried plain
GWR letters all of which were
confined to the centre panel on
No. 3478 County of Devon, and
one in each panel on No. 3479
County of Warwick.

While on the subject of
liveries and for the sake of
historical authenticity, | should
refer you to the numerals of the
painted buffer beam numbers
for locomotives of the pre-1914
period. The numerals of those
days were a different shape
to those applied later and
that their main body was gold,
not yellow as later. As far as
| am aware most commercial
suppliers sell the latter type.

Examination of photographs
of this batch in its first ‘as
built’ days appears to show
that cylinder relief valves were
apparently not fitted. This is
wrong, they were fitted but were
not placed on the cylinder end
covers as in later days, they
were in fact located on the front
and rear walls of the cylinder
block almost out of sight
behind the valve chests.

High lever

Knowledgeable modellers may
be surprised at the very high
position in which | have depicted
the reversing lever, but | assure
you that all dimensions for this
lever and its position are taken
from the official Swindon Works
drawings of the lever itself,

and | have confirmed this by
photographs and measurements
on lever reverse fitted
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locomotives in preservation.
Note also that the upper
two apertures in the right-hand
cab footstep hanging plate
are narrower than the bottom
aperture and | point out that
this was so only on the right-
hand side of the engines. It

was also the same on the lever
reversed Saints, 28xx 2-8-0s
and 47xx 2-8-0s, (but not the
4301 class) and the reason
for it was that the pivot of the
reversing lever was bolted to
the hanging plate and is shown
by the triangular shaped plate

on the step. Some of the

early Counties had the lower
apperture plated over in later
years, and you should refer to
photographs for your chosen
subject. Before leaving this

first lot | point out that their
sandboxes were mounted below

the footplate level and only to
the leading driving wheels.
The second batch, built

in 1906 under Lot No. 165
consisted of locomotives Nos.
3801 to 3820, the first ten of
which were named after Irish
counties while the rest after
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ROUGH RIDERS

those on the mainland. These
were the same as the first
batch except that they were
fitted with vacuum brakes and
carried their brake levers to
the rear of the driving wheels
with their brake pull rods inside
the wheels, the vacuum brake
cylinder being located inside
the frames to the rear of the
smoke box. With these engines,
and the following batch, the
sandboxes were fitted half
above and half below footplate
level both ahead of the wheels.

They further differed slightly
from the first batch in that
they carried the small cast iron
chimney as fitted to the original
Cities, and are reputed to be
the first locomotives to be
adorned with the post-October
1906 livery, with the last style
of lining out on the green parts
and everything below footplate
which had previously been
Indian Red was now changed to
gloss black, also fully lined out.
The tender tank side was now
adorned with the words “Great
Westem” in gold lettering
with the garter coat of arms
between the words. As on the
first batch works building plates
were fitted centrally on the front
of the smokebox saddle.

The third batch, Nos. 3821
to 3830, were built under Lot

No. 184 in late 1911/12, but
these were very visually different
from the previous batches.
They were vacuum braked
engines and now carried the
large copper capped chimneys
of the day and their footplating
was curved downwards at each
end in the style we are familiar
with these days. A point here
which can catch you out if you
are not aware of it is that the
curved plating at the rear was
at 1ft. 3in. radius while that at
the front was at 1ft. 1in. radius,
the same as the later Saints.
Examination of photographs
and the works outline sketches
appears to show that their cab
roofs were slightly higher and
longer than hitherto, indeed they
appear to be the same design
as on the 4301 class 2-6-0s
which had also first appeared
from Swindon in 1911.

They were screw reversed
engines and the reversing
reach rod could be seen on the
right-hand side sloping forwards
and down and passing behind
the nameplate. Decorative
brass beading was fitted to the
wheel splasher edges whereas
the earlier batches had simply
plate steel strengthening strips
riveted on. Another point to
be borne in mind is that the
right-hand nameplate was set
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inwards a few inches from the
edge of the splasher, as was so
on some of the Court series of
Saints at that time.

Nameplates

On this point photographs

show that the early nameplates
fitted appear to be of the early
wooden backplate type as
carried by a number of engines
of the time. These engines
carried superheated boilers right
from the start while the earlier
locomotives were brought into
line by 1912. The Churchward
3,500 gallon tender, with

the larger coal fenders, was
standard for this batch and they
were fitted with Court series
cylinders which had their centre
lines coincident with those of
the driving wheels.

They further differed from
the earlier two batches in a
way which cannot be detected
but | feel | should mention
it for completeness sake
and to ensure that it doesn’t
disappear in the mists of time.
| am referring here to the weight
transfer of the front end onto
the bogie. The earlier engines
were fitted with a swing link
suspension connecting to
the bogie but this last batch
was constructed with the
more modem De Glenn type

suspension via two bearer

pads which are situated up
behind the cylinders and cannot
be seen on the 2cylinder
locomotives, whereas it is very
easily seen on the Castles and
Kings. Works plates were not
fitted to this batch and were
eventually removed from the
earlier batches from 1911.

A further item | should draw
to your attention is that the
cab roofs of all Great Western
Locomotives were constructed
from wood until about 1920.
They were laid in jointed planks
from front to rear whereupon
canvas was laid over the top
and bedded in with white lead.
Wooden slats were laid across
the roof at the front and rear
to secure the canvas and the
whole lot painted black. As far
as | can see steel cab roofs
appeared in 1921 possibly with
No. 6370. Details of the beaded
wooden slats and their fitting
can be found in my drawings for
the cab roofs of my Dean and
GWR 2-cylinder classes.

Bogie brakes were standard
on all engines and were vacuum
operated, but were removed
from November, 1924. | have
never seen a description of this
mechanism in M.E. However,
| won’t go into its operation

at this point, but it is worthy >
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of a future article and | have
prepared drawings of the bogie
brake gear within my Castle and
Saint series from which these
drawings are taken.

Driving wheels
Just a note or two about
the driving wheels on these
engines. The driving wheels
were the same as fitted to the
Saint class 4-6-0s and when
making my 5in. gauge drawings
for these GW designs | found
that there are at least seven
visually different shapes of
wheel boss carried by these
engines over their lifetime.
Usually model designers show
and describe a simple straight
sided pear shape for the wheel
crank but Churchward's wheels
were much more decorative and
interesting than that.

| have shown the original
design as fitted to these
engines, and the Saints, when
first built and photographs
appear to show that the boss
and crank are of quite slender
proportions. However, this is
very much an illusion in that
the main bulk of the boss is
positioned into the spokes and
it is only the outside protruding
part which is small. Some of
these early designs were also
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of the straight sided pear shape
type but they also had the
‘small’ crank boss.

Over the years the design
was modified until about 1919
a very heavy straight sided pear
shape boss was adopted. From
that point on driving wheels of
all types could be fitted and
often there were two different
patterns on the same engine.
(Caerphilly Castle, preserved at
Swindon, being such a case)
Quite a few GW preserved
locomotives have original type
Churchward wheels fitted, so
there is plenty of information
out there to satisfy authenticity.

Unusually for Churchward
locomotives at this time this
class was not fitted with
compensated springing and
therefore compensating levers
and brackets are not shown. The
first crossheads used were a very
neat cast steel affair and painted
Indian red at first but these were
soon replaced with a forged body
type left bright steel, with bronze
slipper blocks as shown.

My drawing shows the
engine substantially in
original condition but with the
lengthened smokebox, large
rolled steel type chimney and
top feed type safety valve of
about 1912. Just a word about

G.W. safety valve covers, it
seems to be accepted that the
tapered part of the cover is
straight and is usually shown
as such by designers in our
scales and indeed the official
Swindon Works drawings show
this probably because it was
intended to be so and its was
easier to draw them like that.
However, in my experience
of examining thousands of
photographs and actually
working on the full size | can
say that this was very rarely
the case. The ‘straight’ part of
the taper was normally slightly
curved in a convex way a shown
on my drawing. Indeed it would
be difficult to make straight
sided covers for these items
in view of the varying radii
required to suite the shape of
the round and tapered boilers.
It should be noted that the
first batch of engines were re-
numbered in 1912, No. 3473
changing to 3800 while Nos.
3474 to 3482 became Nos.
3831 to 3839 in order. All
the rest retained their original
numbers.

Tender details

Now for some words about the
tender shown. As | said at the
start not a lot gets said about

Mode

tenders but in this case | feel
that a few words are appropriate
for those among you who want
to be authentic and learn more
about your interest. If you think
you know about G.W. engines
then have a good look at this
tender because it is not what
your eyes may tell you it is at
first glance.

It is very easy to think that
this is a standard Churchward
3,500 gallon tender which were
built at Swindon from June,
1905, through to April 1925,
But this is not so. Itis in fact a
drawing of a Dean 4,000 gallon
tender, which has been rebuilt
by Churchward, only 20 of which
were built between April 1900
and February 1904, under Lot
Nos. A46/51/53/55/56 and
AB0. Their works numbers
were 1456-1461, 1509-1518,
No. 15639, 1560, 1561 and
1582 which could be found on
the oval brass plate located
centrally on the rear of the
tender tank as shown. When
first built the first seventeen
were fitted with coal rail fenders
which curved downwards at the
front and were attached to the
side flare. The last three had
the small plate side fenders,
which were also fitted to the
earlier tenders in their first
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decade which | will describe in
a future article. The last four
of them were built specifically
for Churchward locomotives
the first tender of which was
attached to his first 4-6-0 No.
100, and | believe remained
with it for most of its life. The
other three were attached to
Nos. 97/98 and 171. As far
as | am aware at the time of
writing, none of these tenders
ever carried snap head rivets
showing on their tank sides.
My drawing of the tender
depicts its condition post 1912
but in the early days of their
life these tenders, unusually,
had water scoops operated by
a vacuum cylinder which was
set up into the well tank. Also
at that time their coal bunkers
were of the squared off pattern
now seen on locomotive No.
2516 at ‘Steam’ in Swindon.
In 1912 they were rebuilt with
sloping bunkers which effectively
reduced the water capacity
which was counteracted by
raising the height of the roof of
the tender to the top of the side
flare to the rear of the crosswise
coal fender at the rear of the
coal bunker. So here we come
to the point at which we can
identify these tenders when
examining photographs and
believe me, in view of the small
number built, it is surprising
how many photos depict them.
Look at the drawing and at
the rear you will see that the
tank filler is set very high, in
fact its lower edge is level with
the side flare. Now look at the
water gauge on the front of the
tender and you will see that it

the extra height of the tank
roof at the rear of the tender
would have caused water to
come out through the gauge. A
further point of identification is
that when attached to engines
the horizontal part of the front
handrail is usually in line with
the lower edge of the cabside
cut out, whereas with the 3,500
gallon tenders this is set about
4in. below the cut out.

There are other points
that help to identify these
tenders concerning the vertical
handrails at the rear of the
tanks in that they remained
at the standard 3,000 gallon
length leaving a longer gap
between the upper stanchion
and the top of the flare but
it does need a trained eye to
distinguish this. In their pre-
1912 days the front vertical
handrail was simply that and
finished just above the tankside
flare where it was attached by a
bracket to the top of the flare.
It was further supported by the
additional bracket at the bottom
of the flare which was also in
place. The 1912 rebuild also
involved the fitting of the larger
coal side fenders as shown
and the front handrail was
then turned back horizontally
and became attached to the
coal fender as shown and in a
similar manner to those of the
3500 gallon tenders.

In the 1930s the tank from at
least one of these tenders, No.
1560, was fitted to a chassis
with a modern Collett main
frame and the coal fenders
were altered to the continuous
type as on Collett's 3,500

ROUGH RIDERS

Table 1
Cylinders 18in. dia. x 30in. stroke
Boiler barrel 11ft. long.
Diameter = 4ft 10%4in. + 5ft. 6in.
Pitch at 8ft. 6in.
Firebox 7ft. Oin. long.
Pressure = 200Ibs.
Grate area = 20.56sq ft.
Wheels Bogie 3ft. 2in. dia. Coupled 6ft. 8%/in. dia.
Wheel base 7ft. Oin. + 8ft. 6in. + 8ft. 6in. = total 24ft.
Leading overhang | 2ft. 6in.
Trailing overhang | 4ft. 6in.
Boiler Standard No. 4. dia. 4ft. 10in. + 5ft. 6in.
Firebox 7ft. Qin. long.
Working pressure | 200lbs.
For the sake of authenticity this class | add the following

and for completeness | should
point out that at least two of
these tenders carried different
liveries to the normal of the time,
and were painted black and fully
lined out. | refer to tender, works
number 1561, which was built for
locomotive No. 97, lined out in
red, and to the tender attached
to the engine La France No.

102, lined out in white. As far as
other liveries are concerned they
are probably unique in that over
their lifetime they carried every
change of livery through from the
Indian red frames and entwined
monogram of the Dean era to the
very last British Railways livery
of 1957.

Should anybody be further
interested in the drawings they
are available via my old friend
Phil Williams on website www.
churchwardlocos.com.

For those of you who want to

dimensions of the full-size
locomotives which are also
applicable to my drawings and
| have included a scale from
which you can measure from.
Most of my dimensions (Table
1) have been taken from the
full-size works drawings,

from known standard
dimensions and from official
photographs so they should be
fairly accurate.

Tenders of the Dean 3,000
gallon, Churchward 3,500
gallon and Dean 4,000 gallon
tenders were fitted at various
periods of their lifetime.

So now I'm off for a quiet
blast on the pipes to practice
the fingering of various
crunlueths before | sink into
bed with one or two of those
famous malts which the
Scots are not embarrassed
about. If only | knew how to

has been raised by 6in. because gallon tender design of 1929. work out your own statistics for  build a still! ME
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MACHINE
TOOLS

Tony Griffiths
examines the
range of compact
milling machines
from Emco.

340

Emco milling
machines

urprisingly, for a
company so devoted
to its range of
amateur and semi-
professional machine tools,
Emco produced only one small
conventional vertical miller, a
‘Mill/Drill" unit that evolved
through three versions. The
original model, introduced
during the 1960s, had a 4-
speed geared head and was
often catalogued in the UK as
the Mentor - though this was
a designation more usually
applied to educational versions
fitted with armoured electrical
cables and safer electrical
switchgear.

By the 1970s the machine
had evolved into the 6-speed
geared-head FB-2 and, by the
1980s, was in its final form as
the simplified and cheaper-to-
manufacture F1 and FP models
each with belt-driven heads
- the former with a miniature
V-belt and the latter with a
better-gripping Poly-V drive. The
F1 was also available as a CNC
machine, intended for industrial
training as well as hobby use
and today is a highly sought-
after machine and capable of
remarkable work.

Besides being sold as a
complete milling machine the
4 and 6-speed heads, together
with their vertical column and
base socket, were offered as
an optional-extra on most of the
larger Emco lathes including the
7, 8.4, 8.6 and all versions
of the 10 and 11. The FB-2
has also been found badged
as an Ajax, a name used by
a UK-based import company,
originally based near Stockport
in Cheshire.

All varieties of the miller,
from first to last, had tables
150 mm wide (with three
full-length T-slots) but that on
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the 4-speed model was, at
520mm long, some 110mm
shorter than the other versions
and its longitudinal travel of
350mm 30mm less. However,
at 150mm, the 4-speed model
enjoyed 10mm more cross
travel than the other types.
While ‘newer’ can often
mean ‘better’, in the case of
the table's longitudinal stops
the reverse was true. The
original fitment was a pair of
decently-sized, chrome-plated
handles that allowed settings
to be made without recourse
to a spanner, but these were
replaced first by square blocks

held by socket-headed screws
and then, on the 6-speed
model, by even simpler and
cheaperto-make buttons.
Although these change saved
the company a few pence
per unit Emco also (at some
point) exchanged the table's
original and cheap-looking
plastic handwheels for what
must have been very much
more costly and attractive
aluminium items with chrome
handles, identical in design
to the type originally used on
the head’s fine-feed control.
When the F1 was introduced
the aluminium wheels were
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retained, but the handles
reverted to plastic.

The feed-screws, which
ran through slotted nuts and
adjustable by twin clamping
screws (to reduce backlash)
were fitted with clearly engraved
and zeroing-micrometer dials of
a good size.

Although not listed for
either the 4-speed geared-
head or FP models the FB-2
was offered with the option
of an expensive (and so now
very rare) 3-speed table-
feed motor unit that worked
through a safety-overload
clutch and gave travel rates
of 1.3, 2.5 and 6.7 inches
(33/65/170mm) per minute.

All years of production were
fitted with a useful metal-ruler
scale, engraved with inch or
metric markings, on both X and
Y table movements.

Of particularly neat and
compact construction, early
versions of the head were
produced in two models: one
carried a side plate labelled
Emcomat and was fitted with
a 0.14hp 1-phase motor while
the other, badged Maximat, was
equipped with a slightly taller
and more powerful 0.20hp
1-phase (or 0.35hp 3-phase)
motor. All 4-speed heads were
lubricated by grease (Emco
order 602-005, but which
today can be replaced by any
good quality, high-temperature
lithium-based product), and ran
at 350, 640, 780 and 1,450
rpom. However, the 6-speed unit

was lubricated by an oil-bath
and enjoyed a very much more
useful range of speeds: 120,
280, 370, 1,100 and 2,000
rpm. The final production model,
the belt-drive FP1, attempted

to compromise with 350, 600,
1,100 and 2,300rpm.

Most versatile of all was
the F1P fitted with the
(optional) variable-speed
motor; as the machine also
retained its 4-step belt drive
this gave speed ranges on
each pulley setting of: 100 to
500rpm, 200 to 1,000rpm,
400 to 2,000rpm and 800 to
4,000rpm. When fitted with a
60 rather than 50-cycle motor
spindle speeds were generally
some 25% faster.

To users of older machine
tools the small-diameter, finned-
body motors all appear to run
very hot - but this was merely a
result of their volume-to-power
ratio and reflected the use of
efficient modern insulation
materials. Even so, these
units do not enjoy a reputation
for long-term reliability and
replacements are both difficult
and expensive to obtain.

While the 4-speed head used
paddle-type speed-change
levers located by tiny, fiddly-
to-engage pins (as also found
on Emco lathes of the time)
the 6-speed version had much
larger, more easily gripped
plastic handles fitted with
spring-loaded indexing. The belt-
drive models were, of course,

a lot slower to change speed:
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first the belt-guard plate on
the side of the head had to be
removed, the motor unclamped
and swivelled to slacken the
belt, the belt shifted to its new
position and tensioned, the
motor clamp retightened and
finally the guard-plate replaced.

All models had a head that
swivelled through 360deg.
(with a vernier scale for precise
setting), a No. 2 Morse taper
socket and a quill under the
control of a quick-action,
spring-return lever working
through rack-and-pinion gearing.
The quill (together with the
bolt head for the draw bar)
protruded though the top
surface of the head and, while
protected by a rather flimsy
plastic cover on the 6-speed
models, was left exposed on
the 4-speed version.

The head had a fine-feed
drive, but only at 90deg.
to the table and by winding
the head up and down the
column; hence, with feeds
along the axis of the quill
limited to rapid-action the
machine’s capacity to handle
very sensitive angled jobs was
restricted to setting them up in
an angled vice, or similar.

Although resetting the head's
vertical position on the column
took much twirling of the
control handle it was (unlike
the competing Taiwanese
mill/drills) guided by a gib
block and so stayed in perfect
aligned throughout its travel. If
the head needed to be rotated

around the vertical axis of the
column the latter could be
unclamped from its housing
by two socket-headed screws
and, guided by a ring of degree
markings, swung to whatever
position was desired.

While quill travel on the
geared-head models was 40mm,
on the beltdrive types this was
increased to 50 millimetres. The
4-speed head had a throat of
145mm, the necessarily deeper
6-speed version had 163mm
of clearance and the belt-drive
units — which required an even
greater spacing between their
pulleys — 195 millimetres.
Although the latter figure gave
the belt heads a capacity
advantage over the geared type
(and was a useful feature in so
compact a machine) the extra
leverage it imposed between
cutter and column meant that
rates of metal removal could not
be as heavy.

Both the spindle and ‘head-
to-column’ were locked by
simple clamp bolts fitted,
on the 4-speed model, with
ordinary nuts but on other
versions by a type of propriety
lever that could be indexed
round to the most convenient
operating position.

The Emco miller was always
an expensive proposition with
a basic FB-2 costing, in 1992,
over £2,500. By the time a
stand and chip tray, table-motor
unit, vice and collet-chuck were
added this rose to more than
£4,200, a figure then well
beyond the pocket of all but the
wealthiest amateur and one
that explains the attractions of
the cruder, less versatile but
tough mill/ drill machines from
the far-east that commonly sold
for between £650 and £1,200.

An exact copy of the FB-2
was also made in Taiwan and
marketed, during the 1970s
and 1980s under various
brand names for between
£900 and £1,250; it appears
to have been a soundly
engineered proposition and
the few examples encountered
by the writer all worked with
commendable precision and
quietness.

For further details of Emco
machine tools visit www.lathes.
co.uk ME
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Notices
A Correction
Following my report on the
model engineering weekend
* (M.E. 4305, 3 August 2007)
at the Milestones Museum
in Basingstoke, Graham
Blisset from Basingstoke
DMES has sent the
following correction:
“The Metropolitan
locomotive in photo 4, on
page 135 and a further
comment on the miniature
railway operating at Milestones,
were both attributed to
Larkswood Railway. These
references are inaccurate.

The 5in. gauge Metropolitan
locomotive is owned by Guy
Harding a member of the
Basingstoke & District Model
Engineering Society (B&DMES).

Larkswood Railway was
operating the ground level
T17ain. gauge miniature railway
with, so far as | am aware, their
own locomotive. However, both
the raised and ground level 5in.
gauge miniature railways were
owned and run by members
of the Basingstoke & District
Model Engineering Society, who
had put significant effort into
arranging and supplying the
miniature railways. In fact, one
of the passenger coaches and
the set of points for the ground
level track were only finished
two days before the event.”

| apologise for this and am
pleased to let Graham set the
matter straight.

NEWS

Driver Training for
Beginners

The Ryedale SME, at their railway
in Gilling East, North Yorkshire,
and the Lindsey Model Society
are running a driver training day
for absolute beginners on 13
October 2007.

The track is worked on
mainline practice and consists
of an extensive, fully signalled,
double track mainline.
Additional facilities include
a locomotive shed to house

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

Mike Holt Wigan DMES

Wilson Selowa Centurion SME (South Africa)
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about 50 engines, marshalling
yards to accommodate 600
wagons and carriage sidings
for 30 or more coaches.

Following a classroom
introduction, there will be a
walk round the line to explain
the functions of all the signals
followed by a practical lesson
on preparing engines and
raising steam.

Once the engine is in steam,
the new drivers will be able to
run up and down one of the long
sidings in the Up Yard until they
get a feel for working the engine
and are completely at home
with their new situation. Some
shunting will then be required to
marshal a pick up goods train to
work on the mainline. The drivers
will then be shown how to prepare
the engine for working on the
mainline and will be accompanied
by one of our Pilot men to leam
the road and working to the
semaphore signals.

The fee for the day is £70
and includes a buffet lunch and
tea or coffee all day. Space is
limited to 10 candidates and
applications will be treated on a
first come, first served basis.

Application forms are
available from Doug Hewson, 73
Victoria Road, Bametby le Wold,
North Lincolnshire DN38 6HY
(E. doug@the hewsons.co.uk).

Engineering Courses
in Swansea
We have received the following
details of engineering courses
at Gorseinon College in
Swansea from Michael Wildin,
the course tutor. The classes
start in September, so don't
delay if you are interested.
Welding for Beginners
meets on Wednesday evenings,
7.00 - 9.00pm. The course
teaches the beginner how
to weld safely, using various
types of welding equipment
(gas and arc). Welds will be
produced under supervised
and controlled conditions in
the workshop. This is a useful
course for those who may wish
to learn welding for work or for
interest and hobby purposes.
Assessment is via a portfolio
of evidence of skills acquired
- a BTEC Award at Level 1 will
be achieved on successful
completion of the course.

The Model Engineers Club
meets Thursday evenings at
Gorseinon College, under the
auspices of the City & County
of Swansea. It offers a friendly
environment for a creative and
enthusiastic group of people to
make a wide range of projects.
Full use of all the Engineering
Workshop facilities is provided,
with assistance given to
those who are unfamiliar
with the operation of any of
the equipment. For further
information on either course, or
to reserve a place, please call
(01792) 893054 or 890754.
www_gmscinon_ac,uk

Lianelli Autumn Miniature
Rail & Road Rally
The Llanelli Autumn Miniature
Rail & Road Rally will take
place on 29/30 September.
The society is trying to expand
on last year's attendance of
eight traction engines and 25
locomotives. As well as the
exhibits, there will be a variety of
traders and children’s fair rides.
On Saturday, a three-mile
road run is planned to a
nearby Pembrey village with
a refreshment stop for thirsty
engine drivers. All of this will
take place in the beautiful
Pembrey Country Park, familiar
to those who attended IMLEC
this year. Further details can be
obtained from Rob Rayner (T.
01554 835286).

Boiler identification

The Southern Federation
Newsletter comments that
many boilers are being
submitted for testing without
having a visible serial number
or other means of identifying
the boiler that the certificate
relates to. The note points out
that failure to have a serial
number on the boiler could
result in the insurance company
declining to settle a claim in the
event of an accident because
the boiler does not have a
proven valid boiler certificate.
As the federation says “You
have been warned”.

Boilers do fail, albeit rarely,
and the newsletter relates the
tale of a 5in. gauge Mayflower
boiler which failed while steam
was being raised. The boiler
had operated for the previous
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season with no problems.
Those who examined the boiler
concluded that silver solder had
failed to penetrate the firebox
stays, which eventually pulled
out. Remember that stays
should be pickled before use
and that the fit should allow
room for the solder to penetrate.

UK Club News

The petrol-hydraulic locomotive
at Basingstoke DMES has
moved on to a new home and
is being replaced by a Maxitrak
Class 66 locomotive which

will be the new electric club
locomotive. The society has
secured a 10 year lease for the
Viables site and is now looking
at longer term plans for the
railway and other facilities.

At Cardiff MES, the 27 May
public opening was seriously
affected by the weather and
described as a “relentlessly
wet, cold and miserable day”. It
set the record as the worst ever
with fewer than 40 visitors. As
| sit writing this column in early
August, the description still
seems appropriate!

In contrast, the following
day was bright and sunny with
attendance almost setting
a new record for the highest
number of visitors.

Brian Hawker gave an
illustrated talk in March on The
Severn Crossings in which he
described the history of the
various bridges across the
River Severn. He discussed the
politics and design challenges
of the Second Severn Bridge
with which he was involved in
his work as a civil engineer.

Mathew Carroll, who
is very involved with bus
preservation, arranged to
drive a group of members
to the Gloucestershire and
Warwickshire Railway in his
classic, restored bus. The trip
home included a stop at a pub
for a lovely drink and meal.

The steam outline petrol/
hydraulic locomotive Pengwyn,
built by Graham Penn, is now
fully track proven (see photo).

The Ground Level 5" Gauge
Main Line Association (GL5)
held a rally meeting and AGM
over the weekend of 11/12
August at the Colchester MES
track site. Eight fully detailed

model trains were run on the
track on Saturday, with a similar
number running throughout
Sunday. This was the first time
that the Colchester ground level
track had been used for this
type of event.

GL5 members travelled
from many different parts
of the country, bringing their
locomotives and rolling stock
to run on the Colchester track
and marshalling yards. For
details of further events and a
programme see the Colchester
society website at www.csmee.
co.ul or telephone 01206
822735 for details. New
members are always welcomed.

Lincoln DMES is extending
its existing 2000ft. track by
another 500ft. towards the
village of North Scarle.

Northampton SME reports
that three important milestones
have been passed along the
route to achieving the long
term development plan for the
Society. These are Planning
Approval, Landlords Consent
and Land Drainage Act consent.
The last one came as a surprise
requirement; it is required
because the ditch forming the
southern boundary is classed
as a ‘main river'. The next stage
is to apply for external funding
from the National Lottery
“Awards for All" scheme.

At the St. Albans DMES, Roy
Verden, secretary, has carried
out exhaustive tests on the
new club badge to check its
resistance to high temperature,
water immersion and shock.

He reports it passed perfectly.
His testing method: leave it on
the tee shirt and give it a trip
through the washing machine!

The sale of boats donated by
member Eric Grant has resuited
in winners all round. Those who
bought the boats have got most
of them back up and running
(sailing?) again and the money
raised by the sale has funded a
laptop computer which will run the
club’s existing digital projector.

Unfortunately the club
barbecue in June was
declared a wash-out at the
first attempt, but another date
was set in July.

Stafford DMES is making
good progress on its new
ground level track layout with
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some new points installed.

A new bridge spanning the
raised and ground level tracks
is almost complete and will
provide safer access to the
centre area.

Sutton MEC operated the
extension to its Gauge 1
track for the first time over
Easter this year. The extension
includes a fine new bridge and
at the time of the opening this
still needed to be painted.

At Wigan DMES, Roy Holt
gave a presentation on his
voluntary work with the East
Lancashire Railway. He has
been a volunteer for the
last 16 years and described
everything to do with full-size
preservation as big, heavy or
dirty and frequently all three.
Roy had a large compilation of
colour slides for the evening,
many taken from viewpoints not
accessible to the public.

World Club News

Australia

The Model Engineers and

Live Steamers Association
(Maryborough) held two
working bees recently. In the
first, six metres of top dressing
was spread in and around the
track using a mini-digger. The
second working bee was held

— a.‘l»..l.n

Graham Penn with Pengwyn at Cardiff
MES (photo by Trevor Balley)

to lay and connect power to the
station building.

The following week, all the
concrete work was carried out
with material donated by Byrne
Brothers Concrete who have
supported the club over the last
31 years.

The society received
recognition at the 2007
Australia Day Awards. A plaque
was presented by Maryborough
City Council for the club’'s
Sunday in the Park event.

Humour Time
The following was found in the
Nottingham SMEE newsletter:

“Two men are fishing quietly
and drinking beer at their
favourite fishing spot.

Almost silently, so as not to
scare the fish, Melvin says, “I
think I'm going to divorce my
wife - she hasn’t spoken to me
in over two months.”

Keith continues slowly
sipping his beer, and then
thoughtfully says, “You'd better
think it over - women like that
are hard to find."
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Canvey R&MEC. Visitors
Running Day. Contact Brian
Baker: 01702 512752.
Chichester DSME. Auction at
Club. Contact Brian Bird: 01243
536468.

Canvey R&MEC, Southern
Federation Rally. Contact
Brian Baker: 01702 512752.
Lincoln DMES. Miniature
Steam Weekend. Contact
Paul Thompson: 01522
888228.

Maxitrak Owners Club. Factory
Open Day and MOC AGM.
Contact Eric Penn 0208 979
4335.

Nottingham SMEE. Thomas The
Tank Engine. Contact Pete Towle:
0115 987 9865.

Wigan DMES. Visit to the
Butterley Miniature Railway
Society. Contact John
Chamberfain: 01744 882255.
Basingstoke DMES. Lions
Event. Contact Guy Harding:
01256 844861.

Bristol SMEE. Public Running.
Contact Trevor Chambers: 0145
441 5085.

Canvey R&MEC. Public
Running. Contact Brian Baker:
01702 512752,

Frimley & Ascot LC. Club
Running. Contact Bob Dowman:
01252 835042.

Guildford MES. Charity Day &
Public Running. Contact Dave
Longhurst: 01428 605424,
Maidstone MES (UK). Public
Running. Contact Martin
Parham: 01622 630298,
Norwich DSME. Public Running.
Contact Shirley Berry: 01379
740578,

Oxford (City of) SME. Public
Running. Contact Chris Kelland:
01235 770836.

Pinewood MRS. Public Running.
Contact Paul Archer: 0118 989
4516,

Plymouth MSLS. Public
Running. Contact Malcom
Preen: 01752 778083.
Reading SME. Efficiency
Competition. Contact Brian
Joslyn: 01491 873393.
Saffron Walden DSME. Open
Day Rally & Hog Roast. Contact
Jack Setterfield: 01843
596822,

St. Albans DMES. Puffing Field
Morning. Contact Roy Verden:
01923 220590.

Cardiff MES. Visit by Brean
Sands Modellers. Contact Don
Norman: 01656 784530.
Brandon DSME. Family &
Invitation Day. Contact John
Martin: 01842 75 2493.
Chesterfield MES. Meeting/
Slide Show. Contact Mike
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22-23

Rhodes: 01623 648676.
North Cornwall MES. Meeting &
Maintenance Evening. Contact
Geoff Wright: 01566 86032.
Nottingham SMEE. Steve
Tough: Nottingham Express
Transit (NET) Phase 2. Contact
Graham Davenport: 0115
8496703.

Romney Marsh MES. Track
Meeting. Contact John Wimble:
01797 362295,

South Durham SME. Afternoon
Steam-Up. Contact B. Owens:
01325 721503.

Taunton ME. David Hartland:
From Setback to Success.
Contact Don Martin: 01460
63162.

Bristol SMEE. Bring & Buy.
Contact Trevor Chambers: 0145
441 5085.

Chingford DMEC. Geoff Moore:
Progress on the Mikado. Contact
Ron Manning: 020 8360 6144.
Guildford MES. Bits & Pieces.
Contact Dave Longhurst: 01428
605424,

Hull DSME. Members' Current
Projects. Contact Tony Finn:
01482 898434.

Leeds SMEE. Meeting. Contact
Colin Abrey: 01132 649630.
Maidstone MES (UK).
Members' Run. Contact Martin
Parham: 01622 630298.
MELSA. Meeting. Contact
Graham Chadbone: 07 4121
4341.

West Wiltshire SME. Steaming
at club track. Contact R. Nev.
Boulton: 01380 828101.
Adelaide Miniature SRS.
Meeting. Contact Peter Cooper:
8264 3471.

Isle of Wight MES. Talk:
Turbocadd in model engineering.
Contact Malcolm Hollyman:
01983 564568.

Sutton MEC. Last Evening
Steam-Up of Year. Contact Bob
Wood: 0208 641 6258.
Canvey R&MEC. Meeting.
Contact Brian Baker: 01702
512752.

North London SME. Narrow
Gauge Railways of WW1.
Contact Rachael Chapman:
01442 275968.

Rochdale SMEE. Video Night.
Contact Bob Denyer: 0161 959
1818.

Romford MEC. Marylyn
Bullivant: Military Museum.
Contact Colin Hunt: 01708
709302.

Brandon DSME. Running Day.
Contact John Martin: 01842 75
2493.

Chesterfield MES. Public
Running. Contact Mike Rhodes:
01623 648676.

Guildford MES. Polly Rally.
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Contact Dave Longhurst: 01428
605424,

Kempton Steam Museum.
Steaming Weekend. Information:
01932 765328.

Malden DSME. Families Day

& Night Run. Contact John
Mottram: 01483 473786.
Nottingham SMEE. Thomas The
Tank Engine. Contact Pete Towle:
0115 987 9865.

Sutton Coldfield MES. SEQLEC
competition. Contact Neil
Harrison 0121 378 3992.
Adelaide Miniature SRS. Public
Running. Contact Peter Cooper:
8264 3471.

Basingstoke DMES. Members’
Running Day. Contact Guy
Harding: 01256 844861.
Bedford MES. Public Running
(Teddy Bears Day) 11am

- 4-30pm. Contact Ted Jolliffe:
01234 327791.

Bristol SMEE. Public Running.
Contact Trevor Chambers: 0145
441 5085.

Cambridge MES. Members’
Steam-Up. Contact Tim Coles:
01954 267359.

Cardiff MES. Open Day. Contact
Don Norman: 01656 784530.
Harlington LS. Public Running.
Contact Peter Tarrant: 01895
851168.

Lincoln DMES. Public Running.
Contact Paul Thompson; 01522
888228.

Maidstone MES (UK). Public
Running. Contact Martin
Parham: 01622 630298.
MELSA. Bracken Ridge. Contact
Graham Chadbone: 07 4121
4341,

North Cornwall MES. Sunday
Steam-Up. Contact Geoff Wright:
01566 86032.

Norwich DSME. Public Running.
Contact Shirley Berry: 01379
740578.

Romney Marsh MES. Autumn
Track Meeting. Contact John
Wimble: 01797 362295.
Saffron Walden DSME.

Public Running. Contact Jack
Setterfield: 01843 596822,
Staines SME. Public Running.
Contact Stan Bishop: 01784
241891.

Taunton ME. Public Running.
Contact Don Martin: 01460
63162.

Worthing DSME. Public
Running. Contact Bob Phillips:
01903 243018.

Bedford MES. It's cooler up
front Pt. 1. Contact Ted Jolliffe;
01234 327791.

Northampton SME. Club
Efficiency Competition. Contact
Pete Jarman: 01234 708501
(eve).

York City & DSME. Running
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Day. Contact Pat Martindale:
01262 676291.

Basingstoke DMES. Meeting.
Contact Guy Harding: 01256
844861.

Birmingham SME. Great
Western Day. Contact John
Walker: 01789 266 065.
Chelmsford SME. John Smith:
Distilleries. Contact Tom Sharich:
01277 222611.

Romney Marsh MES. Track
Meeting. Contact John Wimble:
01797 362295.

Chingford DMEC. Trade Visit by
Romford Supplies. Contact Ron
Manning: 020 8360 6144.
Stockholes Farm MR. Members’
Running Evening. Contact Ivan
Smith: 01427 872723.

Cardiff MES. Bits & Pieces.
Contact Don Norman: 01656
784530.

Leyland SME. Project Night.
Contact A. P Bibby: 01254
812049,

Sutton MEC. Chat Night.
Contact Bob Wood: 0208 641
6258.

Worthing DSME. Marine
Evening. Contact Bob Phillips:
01903 243018.

Colchester SMEE. Presentation
by Mr Stapleton of Phoenix
Paints. Contact K. Wraight:
01255 434091.

Ascot Locomotive Society.
Racing at Ascot. Contact Lee
Porteus: 01344 884385.
lckenham DSME. AGM. Contact
David Sexton: 01895 630125.
Kinver & West Midlands SME.
Beer & Skittles Night. Contact
John Campbell: 01384 891244,
Canvey R&MEC. Members’ Only
Running Day. Contact Brian
Baker: 01702 512752.
Guildford MES. SMEE Day.
Contact Dave Longhurst: 01428
605424,

National 2%%in. Gauge Ass'n,
South Eastern Area Rally.
Contact Clive Young: 01233
626455.

Romney Marsh MES. Boiler
Testing. Contact John Wimble:
01797 362295.

St. Albans DMES. Annual Club
Exhibition at Francis Bacon
School. Contact Roy Verden:
01923 220590.

SM&EE. Visit to Guildford MES
Track. Contact Maurice Fagg:
020 8669 1480.

Basingstoke DMES. Public
Running. Contact Guy Harding:
01256 844861,

Bristol SMEE. 3%in. Locomotive
Rally. Contact Trevor Chambers:
0145 441 5085.

Chichester DSME. Steam on
Sunday. Contact Brian Bird:
01243 536468.
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WORKSHOP PRACTICE SERIES

Alec Tiranti Ltd sl

extushlished 1895

Centrifugal Casting & Mould
Making Machines & White Metal
Melting Pots

Price does not
iy includoPAP

wEree W |
- . ‘ i - ]
Www.tlrantl.co.uk acmp*. of one of the most popul.r
. titles for model engineers in 60 years. A guide
IEJ'“"0845 13.3‘ 2.129 to milling in the home workshop - without
s ermgp Hosod Severig a milling machine.
mw:::‘m t::ﬂ;,nwm 125 pages; 210x1 48mm; 145 deawings and photos;
Professional range of Cold Cure Silicone Rubbers. ISBN 0-85242-840-5
ORDER BY PHONE: 01689 899200 ORDER BY POST: Customes Servic
S, Geitn V1. N0 Ry ey Magicaka Publshing Ld, Berwick House. 810 KnollRise,Orpington, Kend BRS OEL
3 Pipers Court, Berkshire Drive. Thatcham, Berkshire, RG10 4ER Make cheques payable 10 Magicalis Publishing Ltd

BMD-20 BMD-45/80G BMD-25 MIll/Drill .
Milling ms&arcrl Sﬂ.&:’ Milling Machine 25mm Max Driling, 7%
M/C Keyless Chuck, 800 x 240mm Table Sze 25mm Max End ?

- 2" Vice 585mm Longitudinal Travel Milling & 50mm Face

b, 205mm Cross Travel Milling

130mm Spandle travel EQUIPPED WITH
_ -E{}%PS;‘P:& Drll Chuck with Arbour,
I civel Heod Milling Vice, Draw Bar,

Swivel Head, Quill Depth DO, End Mil
Capacity 20mm, Table X - S00men, Y - 180mm
0-2250 rpm variable, Spindle Speed Readout
Spandle to table 35%mm, Head Movement 100mm

M2 Spandle Taper BL11/28 VARIO

BLO/20 & BL10/22B Lathe i 1o ot Bock

Fued & traveling steadies.
Spangie bore 26mm
Vanable spead

Fxed & revolving centres

Swing 11inch, Cts 28 inch. Inch & metric threading. 0.75 kw (1, 1HP) motor quality & reliability.

FULLY EQUIPPED VTM Milling Machine Unit 28
Tray, Splash Back, 3 & 4 Jaw Chocks, Face Plate. 40mm Man Derlly Enterprise Centre
MT3 & MT2 Dead Contres, Fined & Trawebag Steadies, Deill Chudk with 32mm Max End Miling Liwynypia Road
Arbour, Spanner, Allen Key, O3 Can, Tool Box, Chuck Guard and Manual, 80mm Max Face Milling Tonypandy
660 x 155mm Table Size o
360mm Longitudinal Travel Rhondda
BL12/24 Gap Lathe 150mm Cross Travel Cre0 3ET e
« it o SO [ 133 1357
. woit Lighting, e Stan ax:01443 435726
£15208 % with Locker as standard Mobile: 07770 988840

DELIVERED POWER FEED FITTED FREE WWW, Engineers

Tool

Contact us for details of complete range GIEZEERCRIRET SIS

RULLY EQUIPPED —.. 0
Stand, Splash Guards, Foed Centres, Revolving Centre, 3 & 4 Jaw Chucks, Face Plate,
4 Way Yool Post, Fiaed & Traveling Steadies, Lo Vit Light, Manual, Tools & Tool Box

345 Model Engineer 14 September 2007



TRACY TOOLS LTD.

2 MAYOR'S AVENUE, DARTMOUTH, SOUTH DEVON ‘I'QG OHF
Ti ne: (01803) 833134 + Fax: (01803) 834588 Credit Card Hotfine: 01803 839500 mnmum 110

ALWAYS AVAILABLE  Weahsite: www.tracytools.com  email: info@tracytools.com

= & DNES SET (X Tapw omch atow) ' x 40, ¥ X 40, Vo x 40, Vs X 80, ' X 40, e X 3R, Y2 12,002
_l’- mmmmamam;unuuo. l“;lﬂ. FEFA LR AT TR

JMATE RPTE BT ROTH YT

] 120
2 Taps each siee) § DIE SET. ', /o "5, 5000
och poe & O BEE 5
A 108 m

J»xl" AXAASASA L.

Mo 01 JMTE L Ko &5 dmt @ 138

TR STI DA OIS ST

@A =
T T3nin O IF ¥ _Tavm @ LT, - Tomis & ESSIT
STerL biAl ‘hummmmnu MALNETIE BASE S| Be—
¥ RE-TRREADING FILES

ﬁ% ﬁ’f“‘%‘@m.m

m;gﬂ“ @I LACH IYPE
Mo 1 OR Mo 72| Ybﬂt A L AT LR I
Alsa’ Soattacern. Broaches, Knuris, Carbide Cantras, Tapk & Died, Borieg Bars, Lefl Hand Tap & Dies, Milling
mmmmmmmm mmmmm These e Bralaee Betwees 0% 4 144 0% bt e 'ESI;TF:;;(;I

) Opos: Monday to Friday 8am to Spm — Wed + Sal fo Noon  Despatch by return. Oversoses PEP P.OA. Send for pew complote Catalogee (Stamp Please) .BH.M.-D

Budget Packs of materials - 2 feet of each size @ 20% off catalogue price - Silver Steel Packs contain one 13" length of each size
Prices quoted below have been reduced from catalogue price
B.M.S FLATS DRAWN STEEL ANGLE
AO 116 x 1/4-3/8- 1/2 - /B - 34 H3 16mm x 16mm x 3mm,
1 2.3+ 332 x 34,1 £1068 20mm x 20mm x 3mm 25mm x 26mm x 3mm 1360
Al 18 x 3B-12-58-34-1 07.20 SEAMLESS COPPER TUBE
A2 318 x AB-1/2-58-34.78 -1, 08.80 Ji 116x28g - V3I2x28g - 1B«x - BA2x24g 09,10
A 14 x 3B-12.58.34.78-1 .75 J2 316x22g - 1Wdx20g - S16x20g- V8 x 229 11.30
A4 5B X 12-34-1-1172 1455 STAINLESS STEEL ROUND 303 F/C
AS N8 x 12-%4.1-112 ENSM 1535 K1 W82 . 178 . 5052 - 18. 7182 . /4 10.00
A7 12 x 4-1-114-11 2310 K2 316-7/32-1/4-516-38-7116- 12 2500
B.M.S. ROUNDS BA STAINLESS STEEL HEXAGONS 303 F/C
Bl 18.532.316-7/32- 14516 . 38 0575 L1 .152°..193" . 220° - 248" - 275" . 312° 1545
B2 14-5(16-38-716- uz 16 - 58 10.10 BA BRASS HEXAGONS
B3 S8.34.78-1 17.35 M1 152°. 193°. 220" - 248" - 275" . 324" 1388
BS 8-12-58-34-78-1 ENSM 208 BA STEEL HEXAGONS
B.M.S. HEXAGONS M2 163" - 220"- 248" - 275" - 324 04,50
C1 V1B-14.518.38 0575 BRASS FLATS
C2 1/4-932-516-3/8-7/16-12-58 10.90 N1 1116 x 1/4-3B-12-34-1 0865
B.M.S. SQUARES N3 18 x 1/4-38-12-34-1 2068
D1 532-316- 14-5M16-38 05.00 N4 316 x 14-38-12-34-1 3500
D2 716 -1/2-58 -3 10.90 N6 14 x 38-12- 34-1 3545
BRASS ROUNDS ALUMINIUM ROUND FiC
E1 1/8-316-1/4-516-38- 172 1665 P1 3M6-14-516-38-7/16- 12 1365
E2 116 . 332 . 532 . 7/32 - 9732 - T/18 - 916 . 58 2650 P2 S/8.304.1 2378
BRASS SQUARES PHOSPHOR BRONZE ROUND
F1 1/8-316-1/4-516-38 16.00 Ql 1/8-532-316-1/4 12.70
F2 1/4-516.%8.716-172 2020 02 S5M8-VB-12 3295
BRASS HEXAGONS SILVER STEEL
G1 532.316. 7/352 - 1/4 - 9131 - 818 1095 81 332 178 5032 M8 - 7152 .14 0132 &6 3B - TI16 - 112 2248
G2 14-9/32-516-38-TN6-12-58 3050 82 3mm - 4mm - Smm - 6mm - Tmm - Bmm - 8mm - 10mm - 12mm  18.50
BRASS ANGLE ALUMINIUM FLATS
H1 /4 x 14 x 118 5/18 x 5/16 x 1/18 RI 1Bx1Z2-18x1-14x12-1dx1-1dx112-14x2 18.80
ABx VB x 116 M2 x 1R x 116 11.35 R2 3Bx12-38x1- WBx112 1555
H2 S8 xSM8x118 ABxA8x 116 R} 1R2x1-2x112-12x2 2378
12 x12x 18 A4 xMx 18 2118 R4 12x212-12x3 2785
NEW PREMISES - G.L.R. DISTRIBUTORS, UNIT 3, GRESLEY CLOSE, DRAYTON FIELDS
DAVENTRY, NORTHANTS. NN11 8RZ
Tel. 01327 878988 Fax 01327 876396  E-Mail petegir@btopenworld.com
Web site www. modelmakingsupplies.co.uk Send 6 First class stamps for Catalogue & Price list
OPEN TO CALLERS - Monday-Friday 9.00am - 5.00pm SATURDAY 9.00am - 12.00 noon

346 Model Engineer 14 September 2007



www.ajreeves.com

Spend £100
online and get
FREE
CARRIAGE!

Reeves 2000, ’ ma#m#udmd -
Appleby Hill 9:00am- 4.30pm Monday - Friday ,_,_\/ . aji .com (uk delivery only,
i O e S

Austrey, Warks, 9:00am-12.30pm Saturday i/ 14/]
CV9 3ER 2000 conjunction with any other offer)

The 'International Range' of Boiler Fittings ‘?".L'{@
s

K232 The World's Largest Stockists of
«@®J Model Engineering Supplies

¥

60 yards for

J yards ‘”1_ ‘ - 500 yards
boiler fittings! ~shop - extended....again o barY ctock

e N
Ty Sl J"‘“"“'

-

Trade Counter Now Fully Stocked and Open to Callers - ALL WELCOME 26th Edition Catalogue

Reoves 2000 9:00am-<4 Wpm Monday - Friday
Appleby Hill 4:00am-12.30pm Saturday Eurone
Austrey Closed Bank Haliday Sat & Mon R:’fﬂ.
Warks Tel: 01827 830834  sales@ajreeves.com M P
CVO 3ER Fax: 01827 630631  http:/www ajreeves com

UK: £7
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Ask for-our new 140 page full 'colour: brochure
or. Visit our website WWw.Warco.co,uk
for alllyour modellengineenng requirements, »

WM—Ib VARIABLE SPEED GH-1224 LATHE
MILLING MACHINE PACKED WITH

NOW WITH LONGER - ADDITIONAL
FOOMM/ 27~ TABLE i 2 FEATURES: NS
* Toble traverse: x -mwn-uuoz- '
480mm/19" - CUTTING  *
P

x 180mm/7* @ GEARBOX

 Digitol depth gouge /1R * HALOGEN
to spindle , Low

* Digital rev. counter VOLTAGE

* lorge 600w __ - LIGHTING
* LONGER, WIDER TABLE 3/dhp molor LR * TELESCOPIC
* INCREASED LONGITUDINAL AND CROSS FEED Interlock chuck guard LEAD SCREW
* MORE POWERFUL MOTOR « Solf diedling drowbar COVERS
* METAL HANDWHEELS s llniaywircbis spaads 0 * MICRO ADJUSTABLE BED STOP
* Table: 460 x 112mm  Back gear for maximum forque * Tilling heod ~ * OVERAOAD CLUTCH TO SADDLE FEED SHAFT
* longitudinal travel: 300mm £998 00 Specification remains unchanged:
* Cross travel: 130mm * Motor: 550w . * 8" centre height
Still only £455 including VAT and delivery WM-18 VARIABLE SI'H’D * 24" between cenlres

MILLING MACHINE * Removable gap bed allows 177 swing

Plcte sesour wnbute o e fr o bodrs,  EXCLUSIVE TO WARCO * 11/2 spindie bore
* Speed range: 50 - 3000 infinitely variable * DI-4 camlock 3 and 4 jaw chucks
* Back geor for maximum * Foceplote
- torque in the low speed range [l * Fixed and travelling steadies
L * Tilting head with plunger 1o IS * 2hp single-phase motor
locate vertical sefting - * Power cross feed

* Digital rev. counter * Fully enclosed gear headstock

* Digital depth gauge - no belt changes

« 3MT spindle * Speeds: 75 - 1400rpm
* LEVER OPERATED CAM LOCKING TAILSTOCK * Table size: 27 1/2" x 8" £1995.00
* DIGITAL SPINDLE REV COUNTER * Traverse: 16 3/4" x85
* PUSH BUTTON CONTROLS * Motor: 1.5hp
* INDUCTION HARDENED BEDWAYS £1250.00

Supplied with: 80mm three jow chuck with
inside and outside jaws « Faceplate

indexing o
Toot wiylndoviog i st o R MIDLANDS MODEL |
> Coms i P SR ENGINEERING EXHIBITION

o mensacmomuamcw  WWarwickshire Exhibition Centre,

wﬁww Leamington Spa

Mini lathe -~ 12th = 16th October 2007.

Special Offer !! -
Free tailstock drill chuck, arbor and ® Speclal Offers and many new products &

~ live centre with each purchase

Warco, F'sher l.ane Chlddlngfold Surrey, GUB ATD Fax: 01428 685870

www.warco.co.uk Tel: 01428 682929 warco@warco.co.uk



CLASSIFIED ADVERTISING
www.arceurotrade.co.uk

Unbeatable Value Engineering Products by Mail Order

Shop on-line or call us on 0116 269 5693 for our New Catalogue No.5
J‘ Non-Ferrous material supplied in all forms, \ | BOXFORD A"tl{ DLATH%;ULL‘I‘ I&QFFEW @ 0 e 0 0 e 0 0 0 e e e e e

wilored to your need by size & quantity, m aaucu PILLAI-I omu. £175.00 Q Mo DEL
Alunminium, Brass, Copper & Stainless steel, N.BO METAL m“m MACHI mom
Stiver steel, Gauge plate, BM.S, steels GAUGE AND ELECTRIC D%OL& @ ENGmEERmc
Catalogue free. EMIGRATING. DETAILS 01395 514443, SIDMOUTH @ SUPPIIIES

P.L.Hill (Sales) Ltd CLOCK CONSTRUCTION & REPAIR g (Romford)

Unit 3 Crownworks, Brudford, BD4 £T) BUO“ gv Joh“ w“dll“g a“d mham e Suppliers of:
et ree Catalogue
Tel/Fax: 01274 733300 01420 487 747 Ferrous, Non-Ferrous metals

s\ Email: plhillsales@aol.com www.plhillsales.com - www.ritetimepublishing.com B.A, Metric - nuts, bolts
Screws, 5/H & New lools,

cutters & tooling.

6666606606666

60606666

Al locomotives, at any stage of |, ., Ibv;grio::c:)llec:or. S puse S
construction. Completed models also s 'LV = : p’: ‘;lr ‘; : NOVAT
bought regardless of condition. Traction r“";:,:ga;c;nf‘z’é:;f ki i?;o -t Send £1.50 for catalogue
engines and all Stuart stationary 43 Dewsbury Road
engines wanted - beam, vertical, Romford

horizontal etc, part built or com- e B o Essex RM3 8DN UK
plete. Will travel any distance. Please  INCAUUBIVETELI IR @ 1o). 01708 341216/122346 for details @

telephone Graham, 0121 358 4320. (T) ooQ0QOQOQOQOQOQOOQOOQ®QOOQ®OQ®

ALL STEAM ENGINES WANTED

any age, size or condition considered - any distance, any time

ALL 5” GAUGE LOCO's WANTED
Hunslet, Simplex, Speedy, BR Class 2, Horwich Crab, BR 8400 tank, Maid of

Kent, Black Five, Jubilee, Royal Engineer, Bl Springbok, Torquay, Manor,

ALL 3%” GAUGE LOCO’s WANTED
Tich, Juliet, Rob Roy, Firefly, Jubilee, Maisie, Doris, GWR Hall,
Britannia, Hielan Lassie, eftc.

ALL 7%” GAUGE LOCQ’s WANTED
Hunslett, Hercules, Jessie, Romulus, Dari, =~y Bridget, Holmeside,
Paddington, GWR Mogul 43xx, GWR King, Black Five, A3, B, etc.

ALL TRACTION ENGINES WANTED

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

For a professional friendly service, please telephone:

Graham Jones M.Sc. 0121 358 4320
www.antiquesteam.com

TO ADVERTISE CALL 01689 899249
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Cowells Small Machine Tool Ltd.

ot bed meviee Jesis Lod
Tesw g Bowd, Lite Bamsiny Colvhairer COF L Duves Logimesd
Tl Pan odd 911304 3031 797 somml solssbumwmels smm

BOOST PHASE CONVERTERS

www.cowells.com

The UK’s most advanced Mumitomtures ol Wigh prastiion sarssreing lushus
phase converters with a 0 by v e montecnret
unique 3 year guarantee.
Never beaten on price.
. BA FASTENERS IN BRASS
nian I
Ko TOLL P, TAPS. DNEB.
Mob. 07952 717960 /
www.boost-energy.com Gurd Swrped sckdresencd srvwlope hus tour frat clues

infO@DOOS"enefgy.corn 46, 5T, MARTING ROAD, NORTH LEVERTON,
RETFORD NOTTINOHAMSHIRE DN2Z OAU
Telephone 01427 S84319 Fax 014ZT 8842319

. PENNYFARTHING

BOOST HAS BEEN MANUFACTURING HIGH QUALITY
PHASE CONVERTERS IN THE UK SINCE 1957

® T()L‘)Lb L[\.i- Ihe Spectadist Tool shog
Quality Secondhand

GB BOILER SERVICES Machine Tool

COPPER BOILERS FOR LOCOMOTIVES AND TRACTION ENGINES etc. at Sensible Prices

MADE TO ORDER We purchase complete Workshops,
Constructed to latest European Standards @ Machines, Models and Hand Tools
7" guage and P.E.D. category 2 Specialist Agreed settlement on inspection

Enquiries, Prices and Delivery to: Distance no object

Telephone: Coventry 02476 733461 Tel: Salishury 01722 410090
Mobile: 07817 2691 64 Web Site: www. penmyfurthingtools,co.uk

ALL MODEL ENGINES WANTED
ANY SIZE OR CONDITION

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

Also any rolling stock
Any part builts considered
Railway cottages now available Any size, age or condition considered
for great holidays have a look on
www.railwaycottages.info Will collect personally from anywhere 7 days a week

For a friendl

informed chat call 01607 606772 or 07717753200

Kevin

TO ADVERTISE CALL 01689 899249

350 Model Engineer 14 September 2007




CLASSIFIED ADVERTISING

Dreweatt Neate

E-:U

. A. ATKINS

TIOMETT AND VAL LA PATANL Md'D 1190

HMHawdon T
_, Comally 90 lothe holly £475
_ BRlb l OL STEA NI AUCTION W,.slgﬂw, e e
Sin gauge Locomotive sold for £7000 in our last anction Bexford oud lathe boospindle tooled £975
ENTRIES NOW INVITED L PRt St e -y
LIVE STEAM MODELS, STEAM TRACTION ENGINES & WAGONS, MODEL Woreo 30 mll el womd €523
STATIONARY ENGINES, LOCOMOTIVES, TRACTION ENGINES, LATHES & Harrison >
WORKSHOP EQUIPMENT, 9 GAUGE, nu‘::m\mm\.wu'&h ATS D,“"a“‘lg,f,';"dw %
and STEAM TOY A Franch uppowﬂih
Please Note: Wevﬂ?fmldmrﬂr.;,m advice s “MWH, . ot o
- and mhnﬂmllaﬁanmum oct l"""" e
: W’.bvr orksk pt ction/setl

Tet: (I:IMGB}'.SII.I.H fax: unrl.m 11243
Humls Hill Mouse, Hunts Hill, Normandy,
Guildford, Surrey GU3 2AN

STATION 1I2OAD STEAM

Ch ed d ar Va"ey Steam et T L

cvanlitiens, booken ow pact-buile thieovegh to

exhiihirion quiadiey, Collections poenchasesd.
BeSDOkG copper boilers Lawcowntives, lowctionn auid SNetioniary engines
for the model enginccr_ betagght, sl consel puave-exe hniigpedd

Handcrafted with over
25 years of experience.
All boilers are tesled &
supplied with a certificate
of conformity. Materials &
kits also available.

= Locomotives from gauge | o 10 14 inch =

Contact us for a no obligation quote: Cheddar Valley Steam * Ministure milway equipment, molling stock cic +
Unit 4, Castle Mills Industrial Est, Biddisham, Somerset, BS26 2RH T
s Statromary engises froen Gebvbe-togy imeskelds o
Tel: 07789 681977 Full skee. including designs by Stuart Tumer, Westhury «
www.cheddarvalleysteam.co.uk e Spirit, gas and coul-fined bodlers in all sizes

* Al types of restomition progects & part-baile masdeds «

Fully serviced and rested locomotives and traction

COPPER TUBE, SHEET, BAR R aRDIeT weitton wamany
““‘_1 "'hef' mm—fprrpqs metals. T Al B cur protises 35 shy g, by appotiEAent
Send 9" x 4" SAE for lists. AT Tl e Sn TR Skten teosly Slvan
R. Fardell, 49 Manor Road, Farnley Tyas, O days Spproval, compotinve shipping s, |
Huddc['_\'t‘ik‘ld HD4 6UL Fully illustroted and priced gumlogue online m
i www.stationroadsteam.com
l'el: 01484 661081 Telephone Lincoln 01526 320012
l| !— * Boiler Feed Injector Reconditioning. Kr[TLE HOBBY

.',J * New Build & Reconditioned Projects From | | - Sharp milled (not rolled) brass sections
3" scale - Full Size Steam Engines. from Imm to 10mm.

Sold in metres.

'ﬁ Send sae for list to:

P> PO BOX 5, YSTALYFERA,
\ SWANSEA, SA9 1YE

TEL: 01639 731003
For All Enquiries Call 07877 788230 or ) wwkittlehabbve
Email: Isleportsteam@tiscali.co.uk =T WWw.Kiltiehobby.com

TO ADVERTISE CALL 01689 899249
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* Boilers & Fireboxes Flanged & Riveted.

u_
LAWRENCE ENGINEER]

1 | J' e, Somersei
* Gear Cutting - Spur & Helical Up To 56" dia.
* Large Machining Capacity 42" dia X 102", &




ALL LOCOS AND STEAM ENGINES REQUIRED 31/.” — 5”
Part built or Finished in any condition. Complete collections purchased
FOR CASH - Distance no object, available 7 days a week
Please telephone Kevin on 01507 606772 for a friendly and informal chat

-7

COMPLETE HOME WORKSHOPS

AND MODELS PURCHASED.
DISTANCE NO OBJECT

Tel: Mike Bidwell on
01245 222743

TOOLS PURCHASED

Hand Tools and Machinery, whole or
part collections — old and modern.
Will call,

Tel: Alan Bryson.
Tel: 01823 288135 (Taunton).

SOCKET SCREWS
Cap. Cak. Botton. Set (Grub). Shoulder
METRIC. BA. BSF BEW UNF UNC
- Helmw&m&;fm Nuls & Washern
s Dormee HGS Tags & Oeile. Deapie Boole
mum PROMPT SERWVCE
Send & 1 15t ciass Ramps for our litest cataiogue

Speciat
30 ciffererd packets of socket, hex, and siofied screws
Pack 1. DA 104 10 0BA "
Pack 2. Metric M4 10 M2 ‘&
Pack 3. BSW & BSF__ 30" w0 314"
Catsdogue valve of pack i cver 3900 plus PAF \
Each pack on offer 30 you for only (1495 paim e
Send for this offer and Benefit froen & very uselul S10CK \
of sorews In your workshap
You will not be desep Pirturd G

Supplies (M )

|ummmmmmu

BOOK WANTED
British Steam Locomotives
1825-1925
David & Charles
Mr Buck 0191 285 7168

CASTINGS &
DRAWINGS ww
FOR 6 STEAM P

BOILER FEED TooL
PUMPS '“" "

» For Details: 6 KENNET VALE

AL 9 x a”

CHESTERFIELD 540 4EW

CASTINGS &
DRAWINGS FOR 10
DIFFERENT MILL
ENGINES BOTH SLIDE
& CORLISS VALVE

SOUTHWORTH ENGINES www.southworthengines.com

TEL: 01246 279153

hlallard Metal P‘uks l.td

www.powercapacitors.co.uk

Transwave

THE ONE-STOP CONVERTER SHOP
The ONLY
FPhase Converter
Marmufactured to
BS EM 150

OPERATT THREE PHASE MACHINERY FROM YOUR
FNGLE PHASE SUPPLY
« ROTARY CONVERTERS
* STATIC CONVERTERS
¢ IMD FREQUENCY CONVERTERS offering electronic
mator control &nd & 2.yedr or Syear warranty
PRICES from £49.00 » VAT
Sew (e Marhet Londer of the

Langan, Harrogate, Bribai Aot asd Lsamangeen Loa
Mage! (nginesrng Lahing e

Local Call: 0844 7700 272

transwave@powercapacitors.co.uk

v EXCELLENT Quuity
mm,u-,ll)\n.pa.h-.mmnmmxnm » ainkew

vx AWARD wissing ALL typessinen BSWHSF, UNCUNY
“HSPHSPT NPT, BSCyele WEF BSB, BA, Model Eng

.‘
lh*-‘lg-i h
I — Ll L L '

T TR M hoses « MES (Mpe) « MES(27p0)
o 1 oot * BAL (M) corers EVERY e & sl
-0y of Model £g tan & dor

MES = USSALVIATAL LASALE TR AR/ 16,172 (ol S00pi)
MES » S2LVIATOLUASLS 16612 (all 32tph
BAZ = 01,234,567 89,10 (ask for prces or 500 websde)

l

Metal bouss [cewigend by yal with T o0 § o¢ B oc dhes:
NE 1= UBeJ 1o 15 1200 7/360 12 (o d03) y-ﬁ
MEZ™ 52+ VM0 148160380 16412 (08 3289
Tag: 1 boneC22. B b6 501 96 bove £10.49 |
M|m-ﬁun-ma Moo -
World-debrary, Bashcards, SAME DAY postVAT

Mg Drits, Regmeey, Endmiy Siowdesy
Hitrg Jewy gl - No Minimum onder
W W z !HE‘J i’:‘k‘" [‘l

- THE TAP & DIECO
445 West Green Road, London N15 3PL - UK
Tel: +44 (0)20 88881065 Fax: +44 (0)20 88884613

a.'..d.
o a
‘”“l

TO ADVERTISE CALL 01689 899249
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CLASSIFIED ADVERTISING

ClaptthOtm Bristol BS20 7SD
Tel:01 2?585202? Fax:01 276 810 585

J.C.T. SHOWTRACK & FITTINGS |

FE SSMWM; Butihaad ral, cast matyl
chiars, wooden sheepers, Imestone ballast and mstructions
W.TLEIN r.gnb:mhudwus CWR & BR patlern;

3%, § & 7' gauge washout plugs, brass lost wax castings
Tel or SAE flor price st & cetaly to:
J. C, TIPTON

14 Pickenham Rond, Hﬂlﬂlm B144TG
Tel/Fax 0121430 7778

(1300 ITESLA

SMOOTH, QUIET, HIGH PERFORMANCE
VARIARLE SPEED CONTROL FOR YOUR LATHE OF MILL

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

Tel 0115 9255944 Fax 0115 9430858

Model Engineering
Products (Bexhill)

www.model-engineering.co.uk
Email: mep1@btconnect.com
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.

LOCONAMES |

For high quality cast tepe solnd brass mameplates for locos,
pweards.

mwm ?Jﬂ‘wﬂ

Rimp ow ' oogssi Jow s bona oo w il f e oz

1: 02920 861 443
¢: johnstyles@btconnect.com

John Styles
5 Heoly Berth
Caerphilly
CF831 ISP

MYFORD OPEN HOUSE

Thursday 25th October
to
Saturday 27th October

0115 925 4222

or visit our showroom al

Wilimot Lane, Chilwell Road,
Beeston, Nottingham, NG9 1ER

NEIL GRIFFIN
- St.Albans, Hertfordshire
Engineering Services
mochining for Model Enginoers
From drawing, sketch, pattern efc
Friendly porsonal service
Telephone / Fax: Q01727 752865
Mobile: 07966 195910

Gand M Tools,
Mill, Mill Lane, Ashington, West
Sussex. RH20 3BX
Tel: 01903 892510 or

e-mail enquiries@gandmtools.co.uk

The

(24 hrupdate) WWW.tradesalesdirect.co.uk (mrade Prices)

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

Contact: David Anchell, Quillstar Ltd, Lower Regent Street, Beeston, Notts. NG9 2DJ

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

TO ADVERTISE CALL 01689 899249
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ENGINEERS
TOOL ROOM

The tool for Professional &
md Engineers

CUTTING TOOLS: HSS COBALT -
COATED

Drilis: 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,

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

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

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

Workshop Machi : Lathes, Milli
MﬂChIﬂ&g, Pillar B::g Band Saws .

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

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

Part Exchange on some machine tools weicomed
Tel: 01443 442651 Fax: 01443
435726 Mobile 07770 988840
Web Site: www.engineerstoolroom.co.uk
Email: regpugh@lol ocom

URGA5, TONYPANDY, RHONODA CF40 26T

( PHOENIX Y PRECISION |
[PRECISION §' TRANSFERS

The
Railway Livery Specialists

Send o stamped, soll podrossed envelopefetser] (110mm x 220men rmnimum)
plus 2 fest class SLmps 1o receive either catalogue o 3 first cliss stames plus ssae
[100gm large letter] for both

Phoenix Precision Paints Ltd

P.0.Box 8238, CHELMSFORD, Essex, CM1 TWY. Tel: (01268) 730549
Monday - Friday 10.00 - 16.00
et A G e v b B

www.phoenix-paints.co.uk )

COPPER BOILERS

Copper and Silver soldered boilers for Locomotives
Traction marine and stationary engines.
Priory Boilers
R.L Radbourne Warwickshire 01789 293525

M-MACHINE

~=—Unit 6 Forge Way Clevaland Trading Estate
Danington Co. Dumam DL1 2PJ

Metals for. Model Makers
Qontact us for- Copper, Brass, Aluminium,
| —73!&9! P@sPhor Bronze, etc.
PHONE & FAX 01325 381300

e-mail salts@m-machina demon.co.uk
www.m-machine-metals.co.uk

WIETALS AND BOOEKS
CZ 120 Compo Brass Shect/Blanks, CZ121 Brass Bar
CZ126 Brass Tube, ENR & Mild Steel., Sud Silver Steel
Ciauge Plate, Suspension Spring Steel
Wheel & Pinion Cutting, Horological Engineering
BRASS PRICES REDUCED
Send Two 1ST Class Stamps For Price List
IL.T.COBB, 8 POPLAR AVENUE,
BIRSTALL, LEICESTER, LE4 3DU
TEL 0116 2676063 Email: lan@iantcobb.co.uk
www.lantcobb.co.uk

NEW! VARIABLE SPEED MOTOR DRIVES 0.4 - 2.2kW

COMPHREHENSIVE STANDARD SPECFICATION MCLUDES. -
Sy Sion FowantFleverse st Speed controb wilh LCD ingdey
Oper st Jphuame (sl voRage MOLONs Sam & 230 Vot 1iTase sugty.
AT hcuming with multighe mounting options.
Supplied wih M sUEoly Bnd skor Caties (M)
Cordgered & your rpiremerts rvady o g
Categany 1 Emergency Siop [ENG0I0S. 1)
Lexhadule bderioe fe-d bargang oo
Lners. B Labout irivw e sl e priorTmans

et UK carriape & VAT)

e SIMPLE TO INSTALL
156w (20Mp)  T412

23%w (20Mp)  €AST SIMPLE TO RUN
Solus Technology

Tol: +44 (0) 1245 262209
Email:

lL.eo.uk

CLOCEMAKING

TONY GREEN
Steam Models

Stationery, Wheeled and Marine Models — Mamod, Wilesco,
Unit Steam Engines and MSS. Spares for most models
including Hornby Rocket. Secondhand, Restored and
Collectors Models sometimes available. MSS Loco and
Spares, Steam and R.C. Boat Kits — Midwest, Artesania
Latina and Mantua Range.

SEE US AT MAJOR EXHIBITIONS AND RALLIES.
Visit our web site: www.tgsm.co.uk

or send four first class stamps for full catalogue to:
19 Station Road, Thorpe on the Hill, Lincoln LN6 9BS
Tel: 01522 681989 Fax: 01522 683497
e Email: tgsml@ btinternet.com

= MAJOR CREDIT CARDS ACCEPTED -'

TO ADVERTISE CALL 01689 899249
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HOME AND WORKSHOP MACHINERY
Genuine Used Machines & Tooling

144 Maidstone Road, Foots Cray, Sidcup, Kent DA14 SHS
Telephone: 0208 300 9070 - Evenings 01959 532199 - Facsimile 0208 309 6311
www.homeandworkshop.co.uk stevehwm@btopenworld.com

» Opening Times: Monday-Friday 9am-5.30pm - Saturday Morning 9am-1pm
Y - 10 minutes from M25 - Junction 3 and South Circular - A205

. am® W |

¥

BCA Mk111
milling mac

iig bn.ring, drilling ond
Line + |oods of tooling

Tom Senior Major horizontal /
vertical milling machine

vanabie

Crom?nn Parkinson h;;:{nrs NEW Raglan S:PEEHE * gearbox and

ideal for Myford & Boxfords elc.

Warco turret milling machine
(240 volts)

COMING IN WE HAVE;
Jones and Shipman
Horrison 140 5 14" x 24" broaching presses,
centres + cabinet 240 volts from new Hunton Universal press,
Harrison M250 lathe,
gear cutters, broaches,
material ete.
New 4ft guillotines,
New CMZ 40" rolls,
New Leyton 50" rolls,
Blacksmith tooling from £10,
Micrometers boxed from £10,
Rapidor hacksaw £145,
Denford Micromill and . . :
Starturn lathe £849 each. g I A\ Myford milling head for Myford

series Lathes

B, A
SIP HDP60OB bench drill 5/8"
thuck, shop soiled (boxed)

Boxford Model C lathe complete with 3 jow,
4 way tool post & stand

Emco FB2 verfical precision
Austrion milling machine

- Hayes Diemaster milling

\ mmple:le ;nlilh ;Ilurlb‘d, power feed,
machine - sure quality!! . . vice and drill chuc
- Quaters and Smith 6" hacksaw
2 B |

Bridgeport slotting head from £525
-
L M

f‘;: - .

. — Chedk out our large range I >
Startrite 18-5-5 bandsaw; 18" throat / E1Z5 et - - here in Sidewp! f
5 speed / non ferrous - - - L Myford Super 7B pawercross
E Milling/Drilling ground XY table ~ Edwards 50" {1.5M) x 16g box and pan folder feed, gearbox and stand

PLEASE PHONE 0208 300 9070 TO CHECK AVAILABILITY OR TO OBTAIN OUR LIST
IE DISTANCE NO PROBLEM!  DEFINITELY WORTH A VISIT  ALL PRICES EXCLUSIVE OF VAT

Just A Small Selection Of Our Current Stock Photographed!

(MZ 40" rolls [rund new)

Multico M3 morticer W NWTTH
= ; ,




EXHIBITIOM

12-16 OCTOBER « LEAMINGTON

£365.00

250MM
26MM
2500RPM
MOTOR 1HP
DIMENSIONS (LxWxH) 1150x700x570MM
CENTURION 34N-1
FROM£1195.00

500mm

DISTANCE BETWEEN CENTRES 500 / 800MM
SWING OVER BED 420MM
SPINDLE BORE 28MM
RANGE OF SPEEDS 160~1360RPM
MOTOR 3/4HP
DIMENSIONS (LxWxH) 955x480x1570MM

Call For Our New Catalogue

MIDLAND
(QVD \ MIODEL,
| d‘&) ZNGINEERING

£1195.00

DIMENSIONS (LxWxH) 1390x700x630MM
CRAFTSMAN LATHE
£1525.00

SEE US AT THE MIDLANDS
MODEL ENGINEERING
EXHIBITION ON STANDS
49-50 & 97-100

DISTANCE BETWEEN CENTRES 400MM
SWING OVER BED 210MM
SPINDLE BORE 21MM
MNSE OF SPEEDS 50~2000RPM

J4HP
DIMENSIONS (LxWxH) 1050x560x570MM

DISTANCE BETWEEN CENTRES 520MM

SWING OVER BED 130l|M
LE BOR

RANGE OF SPEEDS 111’-1380!!?“

MOTOR JH4HP

DIMENSIONS (LxWxH) 930x690x1090MM

CRUSADER LATHE
£2095.00

Complete with stand

DISTANCE BETWEEN CENTRES S7T0MM
SWING OVER BED M
SPI BORE

RANGE OF SPEEDS 50~1 200RPII
MOTOR 1.5HP
DIMENSIONS (LxWxH) 1370x740x680MM

All Prices Include Vat & Delivery*

Complete with stand

DISTANCE BETWEEN CENTRES 810MM
SWING OVER BED 178MM
SPINDLE BORE 3EMM
RANGE OF SPEEDS 65~1810RPM
MOTOR 1.5HP
DIMENSIONS (LxWxH) 1780x650x1660MM

*UK Mainland only

Chester UK Ltd | ChwydClose | Hawardenind.Park | Chester | CH53PZ | Tel:+44(0)1244531631
Fax: +44(0)1244 531331 | Email: sales@chesteruknet | Web: www.chesteruknet

Southern Showroom

Midlands Showroom

Rotagrip Ltd | Bimingham | Tel: +44(0)121 551 1566

Email: rolagrip@biueyonder.co.uk

TPH Machine Tools | FarviewInd. Prk | Rainham| Essex | B185PN

Tel: +44(0)1708 523916 | Email: machines@iphmachinetools.co.uk
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