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NEW PROFESSIONAL PARTING SYSTEM!! ELECTRONIC DIGITAL MICROMETER

Ideal for owners of Boxford, Student and any other 4 1/2 centre height lathes! GUARANTEED FOR TWO YEARS!
This set up is very well made and very rigid - just what you need when parting off] "

The shank that you clamp in your toolpost is only 1/2 wide thus allowing this
excellent tool to be used in smaller lathes than usual, it xan even be adapted
to Myford etc. It is supplied with & HSS blade whick s 4mm thick x 24mm
wide and 150mm long - Spare blades are readily available,

CODE PRICE

CODE RANGE PRICE
PT2005 £9292.00 INC VAT! XC934 0-1/0-25MM £39:95 £35.00
CLARKE CLM300 VARIABLE SPEED LATHE ACCESSORIES FOR VARIABLE SPEED LATHES ER25 COLLET CHUCK FOR CLARKE 300
HUIGE SAVING PLUS FREE STEADY INCLUDEDIIN SUCH AS CLARKE, WARCO, CHESTER, ARC ETC Top quality brand new British
CODE ITEM PRICE product - This collet chuck allows
XCe3 QC TOOLPOST SET  £35.00 you to use the very flexible ER 25
XC24 FIXED STEADY £18.00 split m:dwﬂm ':,'im
X(C25 TRAVELLING STEADY £18.00 o verinble spe
XC26  FACEPLATE £16.00 g e sy 0
. .
from 1mm - 16mm
CODE PRICE A b ¢ @ CODE  PRICE
XC29 £682-60 £495.00 “~ar o csc1 £199.05 BRITISH MADE 55
ER25 COLLET CHUCK FOR BOXFORD ER25 COLLET SYSTEM TO SUIT MYFORD MLT ETC SOBA 3" ROTARY TABLE

HSS BORING & THREADING SETS
INC BORING TOOL & MET/IMP INT THREADING TOOLS

Top quality brand new British EXCLUSIVE TO CHRONOS
product - This collet chuck allows
you to use the very fiexible ER }
95 spiit collets on your Boxford OVIRALL Hiigny
lathe, ER collets are available — ' SINTRE iy y 5,
| seperatly and cover the range _—
from 1mm - 16mm
JCODE~ PRICE )cc??;e %‘ch&so ER £87.00 = % CODE  ERKE
BFC1 £125.00 BRITISH MADE S8 |50/ SET 15 cou_AE?sN1 - 16MM £85.00 XC154.  £39:35605.00
SET OF 5 INDEXABLE LATHE TOOLS 10MM SET OF FIVE INDEXABLE LATHE TOOLS SET OF 4 INDEXABLE BORING TOOLS SHANK
INCLUDING A BORLI:IG BAR §8MM) SIZES 8, 10, 12 & 16MM
CODE ' 2 CODE
Xce8 XC69 —
i
PRICE PRICE e
£94,95 £24.95 o=
PARTING TOOL WITH HSS BLADE
SHANK PRICE

XC72 1/4 £19.95

XCT3 5/16 £19.95

XC74 3/8 £19.95 -
\/ XC75 1/2 £96.95

XC76 5 X SPARE INSERTS 1/4 £10.00

CODE SiZE PRICE Xcr7 5 X SPARE INSERTS 5/16 £10.00 CODE PRICE
XC70 MM DIA/SMM SQ HOLDER £17.50 Xcis 5 X SPARE INSERTS 3/8 £10.00 XC80 5/BHIGH 5/16 BLADE  £16:85 £12.00
XC74 12MM DIA/16MM SQ HOLDER £96.05 Xc19 5 X SPARE INSERTS 1/2  £10.00 XC81 3/4HIGH 1/2 BLADE  £49:95£15.00

SET OF 3 8MM TOOLHOLDERS WITH HSS BITS SETS OF 7 INDEXABLE LATHE TOOLS GLANZE TURNING, MILLING & BORING SET

STRAIGHT LH & RH COMPLETE WITH 5 DIFFERENT TURNING TOOLS, NEW - FROFESSIONAL QUALITY SET. INCLUDING 3 TURNING TOOLS LH

CO DE A PARTING TOOL & THREADING TOOL - RH & STRAIGHT, 1 X BORING BAR - PLUS 3 INDEXABLE ENDMILLS
= Wi CODE

WITH 12MM HIGH SHANK
COMPLETE WITH 6 DIFFERENT TURNING TOOLS & A THREADING TOOL

— i ——  — AP
XC82 o [ | XC88 —_— ‘
PRICE - PRICE -_—
£19:95 £14.00 £89:95 £79.00 |  semmmmm—m—s
INDEXABLE PARTING TOOL WITH 6MM SHANK SET OF 7 INDEXABLE LATHE TOOLS
Eﬁ —

|coe -
co SHANK PRICE
XCo1 6MM HIGH £32.60 £20.00
XCo2 8MM HIGH £35.00 £31.00
CODE PRICE Xxco3 10MM HIGH £39:95 £37.00
= XC04 SET 7 INSERTS 6MM £44:00 £12.00 CODE L PRICE
XC89 £44:95 £10.00 XCO5 SET 7 INSERT BMM £44:00 £12.00 XCo7 £48.00 £38.00
XC90  SPARE INSERT £3:56 £2.50 XCO6 SET 7 INSERTS 10MM £44:00 £12.00 XCO8 SET 7 INSERTS £44:00 £12.00

il B ALL PRICES INCLUDE VAT & CARRIAGE (UK MAINLAND) 1] s

VISA

- (Prices are correct at time of going to press and are only available while stocks last) ;
CHRONOS LTD UNIT 14, DUKEMINSTER TRADING ESTATE, CHURCH ST, DUNSTABLE, BEDS, LU5 GHU
TEL: (01582) 471900 -5 LINES  FAX: (01582) 471920 WEB: www.chronos.ltd.uk  EMAIL: sales@chronos.ltd.uk
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A return to Ascot fer Prince Edward?

On the cover ...

H. R. H. Prince Edward driving John
Lillington’s 7 /4 in. gauge SR 4-6-0
Lord Nelson at the then new track of
the Ascot Locomotive Society. Since
that time, it has had to re-locate due
to the redevelopment of the new

tand at Ascot racecourse.
The fabulous new grandstand was
completed last summer, and the
new rail track will be in operation
this year. The society has fingers
crossed for another royal visit to
mark that occasion. See letter on

page 74.

(Photograph by
Paul Reynolds)
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STUuART MODELS

Founpep 1906

for the MODEL ENGINEER

SETS OF CASTINGS

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

| &

———s

For the ENTHUSIAST ik

PRE-MACHINED KITS

Many of our engines are available '!Dl

as Pre-Machined Kits allowing you
to finish the model with a set of
spanners and simple hand tools.

For the COLLECTOR

READY TO RUN MODELS
The perfect choice for anyone who
— has an interest in steam. These
s T models are assembled, painted and
3 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
* Dert. ME, Brave RoaD, VALE, Guernsey, UK, GY3 5XA »

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




[ YVINFRED )

FPARTIOF A HUGE RANGE
OEVARIABLLE SPEED IDATHES
AND MILEING MACHINES
PLEASE SEND FOR FULL DETAILS OR GO 10
VWWWIWARCO.CO.UK

e
.P'—)

* LEVER OPERATED CAM LOCKING TAILSTOCK
* DIGITAL SPINDLE REY COUNTER
* PUSH BUTTON CONTROLS

* INDUCTION HARDENED BEDWAYS
Supplied with:
80mm three jaw chuck with inside and outside jaws
Faceplate - Four way indexing tool post
Dead centre - A choice of melric or imperial threading
* LONGER, WIDER TABLE , Cgnire height: 90mm
+ INCREASED LONGITUDINAL AND CROSS FEED ., Distance between centres: 300mem
* MORE POWERFUL MOTOR ., Molor: 550w
« METAL HANDWH ]
“ Table: 460 x 112mm - longlde::l fm:: 30;: Still only £375 including VAT and d’!{‘i’;”' |
'Cmsslrnvd:SOOtmn .mm Hugerangr o] AcohEsoripe avA D e sl aging, .F'I |
Still only £455 including VAT and delivery Sl e DA

" AU S CHATTHE 1001 Pos], IMISIO LK CTUCK, 1ntHeton)s
Huae range ol iooingavaliguie, mease sep y

St 13 1.« wERAOT AT Jifa Figneo eoe Our-won Sile or-aex 1o st prooiure
U, Y EL Bl e O OAEK- 0T . & TOCIIUTE

Warco, Flsher I.une, Cblddmgfold Surrey, GU8 4TD Fax: 01428 685870
www.warco.co.uk Tel: 01428 682929 warco@warco.co.uk



_Machine

ALLENDALE ELECTRONICS LTD.

43 Hoddesdon Ind. Centre, Pindar Rd,
Hoddesdon, Herts. EN11 OFF

TEL: 01992 450780

Our NEW Products ~
Launched at the London

Supplers of Digtal Readous for Engineering Machinery.. /o< 01992450781 5 5 Engineﬂ;:lﬂa f:ow'
Digital Readout Display Alexandra
™ mcmonmsom;m Digital Angle Gauge;
version consoles available. ® Accurately set the angle of dnll tables,
@ Robusl die cast housing with angle plaies, table saws, elc.. .
large LED display. ® Large LCD display.
® Milling version funciions include ® (0.1 Degree resolution.
PCD, 200 zero stor@ memory, Arc ® Compact aluminium housing with a
contouring. AR

® Lathe version functions include Radius/Diameter, Taper
measure, Metricimperial.

£29.85 inc VAT

OZEROMMMMW
gauge.

amum.mm&mmm Adjustable Desktop
GS series of Glass Linear Scales; - Magnifying Lamp;
® Precision glass type scales housed in ® 8.5cm Magnifying Glass
an anodized aluminium extrusion. with 2 x magnification
® GS300 Standard - General use scales. _ and 20 x high magrification spot.
® GS500 Siim - Stim scales ideal for L
smaller machines. Ultrasonic Cleaner;
Gm I w! M = ]
1 and 3 melers. 7 @ 30W & 50W Dual power setting. e VAT
Typical DRO Systems; and lines” Please Contact us for a Catalogue or dowrload
ote and 2A%8 Mw‘g mil o' & copy from our websites www.machine-dro.co.uk
RO WM " Mytord gcales 17 ‘?ﬁc & www.machine-tapping.co.uk
Lttt () e Ly £424. 5 “L?r SPECIAL OFFER - FREE LINEAR SCALE PROTECTIVE COVERS
NLY EMQ 8 VAT N v Ploase quote ME or MEW issue number when ordering DRO.
BMD-20 BMD-45/80G - BMD-25 Mill/Drill !
Milling Fﬁf&:fgﬁm Milling Machine 25mm Max Drilling, W
Wy Keyless Chock, 800 x 2400 Table Sze 25mm Max End ;
2 Vs 585mm Longitudinal Travel Milling & S0mm Face
: .I!(;gmm ml:'::\!ﬂ Milling
) . EQUIPPED WITH
- ﬁ;?ﬁ;’p‘:‘“ e Dﬂi} (hu:(t with Arbour
% Swivel Head ::;L, :,f':!& Brins Bos
g e Hand tools FROM
Stand optional
£849: »no

Swivel Head, Quill Depth DRO, End Milkn
Capacity 20mm, Table X - 500mm, Y - ‘tsamrn
0 5,;0 rpm vanable, Spindle Speed Readout
Spindle 1o table 355mem, Head Movement 300mm
MT2 Spndle Taper

BL9/20 & BL10/22B Lathe

BL11/28 VARIO

FULLY EQUIPPED

with Tray & Splash Back
Fined & travelhing steadies
Spindie bore 26mm
Vanable speed,

Fued & revolving centres
Swing 11inch, Cts 28 inch

FULLY EQUIPPED

ONLY

P £ 10954

= !I 3

Inch & metne threading. 0.75 kw (1. 1HP) motor

VTM Milling Machine Unit 28
Tray, Splash Back, 3 & 4 Jaw Chucks, Face Plate, 40mm Mix Dnlling Enterprise Centre
MT3 & MT2 Dead Centres, Fod & Traveling Steadies, Diill Chuck with 32mm Max End Miling Liwynypia Road
Arbour, Spannes, Allen Key, Od Can, Tool Bax, Chuck Guard and Manual. 80mm Max Face Miling Tonypandy
g«g&;‘lﬁmm T"dw Sgtw Rhondda
m Longitudinal Tr: e
BL12/24 Gap Lathe g o el CF40 3ET

One Shot Lubrication System,
Low woit Lightmg, Machine Stand
wath Locker as standard

POWER FEED FITTED FREE

£1529

DELIVERED

FULLY EQUIFPED —
$tand, Splash Guards, Fned Centres, Revolving Centre, 3 & 4 Jaw Chucks, Face Plate,
& Way Tool Post, Fixed & Traveling Steadies, Lo Vot Light, Manual, Tools & Tool Box

Contact us for details of complete range [EIEIESCR (TR &1 ST

Tel: 01443 442651
Fax:01443 435726
M 07770 988840

ong

Tool Room




ICYRUNELL MODELS

4 :’ GRASSHOPPER EM ENGINE

The Sranidopper Trpe B Enpuw Lt bewn baied o1 oov 0 ) B
wrl hogws tteam mewsm b 1 relaswry cny 12 muke and
animbie. 1o make 3 sty 15ractet model which  gute
taiemaing 13 minch whee warkmg W have lowad o wil oy ot
8 wrrp bow prevsery of abwet | g m.

The varly straem engeans hae whaays hed 1 deiomuasem by el
vgmenry from whes the snpon finnt becme wil cascared.
Govaingad fram tha jraiars of png, (he e enpine hase
Mretern i g sopporty, and craimg o woodes bam |
twwoar of all metad omiiructice.

MARSHALL 7 NHP =
TRACTION ENGINE |

I S, SEND NOW for our Pully
+ Py [y & . | Wustrated A4 catalogue with 54
models, tome in full coloar
UK 550
Europe (1.50
Reat of world £9.50
Suriag chegue iredut card sl AT ol pdp.
Oeder on b a2
www.brunell.com

Shown abwwr it the *cale MARSHALL 7 NP vingle cylmder grareal parpese Tracsn Eape of 1910 PLIOE OF THE
WOAY mevred wp frums dhe bl oy Marvkal sembar JUSHIND. For Madel Engmaen wha wiit 35 bald 3 relutionly
raghciorward madel, whah o 1 e rephca of 33 sl engme 51 e Lime e pewarll oo robut pnseph tese 1
st 00 3 rally el Juit one roes st range of 17 10 07 scale TE fr which we sopply drawings, castingy, finsbed and
rierasce trsind beden, basker A1t Leste €3¢ Wadry, crasintalt, wasten, IO, o Qe muackaa, (e o

47 Belvedere road, Burton on trent, stoffs, DEI3 ORG Tel: 01283 540 400
emad ooy Brunellcom @ Fau/has 81504 855887

i b, - . LI

Model Engine Builder

apout oS For beginning
\G Eng\® to expert bulld-
ars with small
to full-sized
shops and
equipment |,
» . / :; "‘\I
: 144, T
Build B "
Articles, et
How-To - Hiustratio
Articles, oy Dot i Ouporhu;::v:ln::
db bound
2;::::::0“’ in s0 you can tu:?:l:::n ln‘t': ;‘::II :::p

Large Drawings  SURRCRE PO for B e 7

279.mm X.432mm Subacribe directly on our Web site

(11" X 17%) or print the SBubasaription Form
- found there and send It today to:

& .1{'  ElImwood Publishing, Inc.

4 . 737 Elmwood Ave.

) Vallejo, CA 94501-0841 U.S.A.
www.modelanginebulider.com

_ Toll-fres, U.S. & Canada 1-866-996.8099

m > Elsewhere 0017076431970

Fax 00-1-707-842-5783

COMPASS HOUSE
MODEL ENGINEERING

5" Gauge Class 23

8 4 Axle hung motors
ok Sprung bogies
Electronic controller

Ready to Run*
From £1495.00

BATTERY ELECTRIC LOCOMOTIVES
71‘!" Gauge Class 35 “Hynw_if"

With its four axle hung 280 watt motors and 150 amp
electronic controller our “Ready to run® Hymek"
will pull a three car train all afterncon!

From only £2995.00 on the track!

“Requires two Datieries ~Net inCluded ™

Colour Catalogue £2.50 Post paid
HIGH STREET, ROTHERFIELD, EAST SUSSEX, TNE 3LH, UK
PHONE: 01602 852068 - 07711 17067
www.compass-house.co.uk
E-Mail: sales @ compass-house.co.uk

SELL TO HOBBYISTS
SCHOOLS
COLLEGES AND
UNIVERSITIES

through our

"Technology, Hobbies and
Education Store

software.

Principles V9.2
Home Study Pack sotware

www.eptsoft.com




1ot funthid idomstion e TpolAD s oetsile ot hbw 1o
Gy the flestieticns ghwwn pleese visit wawduiecas.coul

For all sales and enquiries call Paul Tracay at Avanquest on 01962 835081 ptracey@avanquest.co.uk

nal @

Draw in 20 or 3D "

Free 15 day trial download,from
www.turb_Q,GADtco.ulg .

f

Free advice and support
during office hours

Convert 3D designs into
orthagraphic views in secands

25% discount for Madel
Engineer Readers

View 3D drawings as wire frame or solid
form any angle or perspective

Avanqu est)

The Hallmark
QIAIStINCLiON

L\
N / 7

Send T2 {refundable) for awur
latest workshop catalogue
or vialt our wobsite

emingway

oy Kits

www.hemingwaykils.com

(C Polly Model Engineering Limited
Incorporating Brixe Engmeenng

Fowr all yonir minde] enganeering respunements

POLLY y MODEL

pre - '
Mamifstrers of the renoss nod Polly 2% ¥ A 'h*; "’
gtnpe passcnpe hasling. cosl lired scan " .
Towo ks, whsch dee casaly avcmbled with - \ - h
Pl townle amd mimemial sl Podly bogo kit .

pronsde an wdeal imstrosdiscion 1o the mesded ]

anginesring hobdn. Latea Pelly V1 illutraned

Kt peoe wnly £5995 fne VAT,
Masulacture is

complemented In osr Bruce Engineering
£ Mudel Supplies busimess. ghbng =
e hensive range ol sicam Gitlings,
sceessnrivs, materiak, basks, ete, We
‘ specialise im vupply of guality injecters

(0, Chivertenl, prrossurn gasges. o1,

Statinmary engine kitv: we prosdoce o wade
vange of over 45 difforont moakcls, inehmbing
dewipne by Anthony Mount, our own lange REH
gas emping, ot amd uspply the fuldl range of
Stuaet Muodels

Practical Scale: Draw ings, Castings, bt wan
parte. leser out frames. CNC mds, ONC

platemork. et for the ranpe of hcus dosijmel by
Newlle bvans and werbesed in Model | mpineey

So¢ us at exhibitions or (ind these & other nems in our
Supplics Catalogue €1.7% posteod UK 55 workdwide
Molly Loco Kit Camlogue £3 S Models Catilogue £5

=
8K

Pully Moded ¥ mgineeving Lid (doe, Rrece Fogimeerieg)
Bradge Court, Brdge S1L, Long Eaton, Notéimgham, NGO 300

w tel, 0118 9736700 fas 0113 9727251
L=t www. pollymedelenginecnng co.uk E




Visit the Shop That's KREEN.ES
Got the Lot! '

- 300ml, 200ml,
rél'Qng fixerd;]spoutr:1

flexible spout

Oil cans
now
available
from

Castings,
Drawings,
Boiler Fittings,
Paint,
Transfers, R sl ey
Drills, Taps & Dies, | = =
Bar Stock, e v

Rivets,

Bolts, Scrows,

& Washers,
Spring Steel,
Brazing & Silver
Solders

and mych more.,..,.

E?e":ﬁ? QSIRD 9:00am- 4.30pm Monday - Friday \ ] X
ALE‘IMY Warks 9:00am-12.30pm Saturday
v Ml Closed Sun, Bank Hol Sal & Mon

CV9 3ER gl ;
Sales@ajreeves.com l‘ilx u{:?g;?aéggg% 2000

Hitp://www.ajreeves.com

The 'International Range' of Boiler Fittings
exclusive to Reeves 2000

London Model Engineering Exhibition 19th - 21st Jan 2007

See our huge selection of

SPECIAL
SHOW
OFFERS

Only at Reeves 2000 Stands 49 & 50

‘The World's Largest Stockists of Model Engineering Products'




INTRODUCING OUR LATEST KITS |
FOR THE MODEL I-?\TL"il\'I--‘l-‘P
TO MACHINE I”

P HERITAGE

—e

MAKE YOUR OWN CASTINGS
JOHN WINTER & CO. LTD.

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

MODEL ENGINEERING
AND SMALL SCALE
FOUNDRY WORK

Crucibles/Tongs
Sands/Binders

Safety Wear

Casting Fluxes

Refractory Cements & Bricks
Oil Bonded Sands

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

APPLY TO CAROL WHITE FOR FREE
CATALOGUE / PRICE LIST

The First Electric Motors
Build an Historic Model Engine Kit

OMC-1 OMC-} FROMENT ENGINE
ROCKING ENGINE ;

All electro-magnenc and working on batteries. Based on onginal
designs from 1R36- 18601 These fully working engine kins
li,"'l'l'\‘ {11 hl\\\ l"\'k N Jl lpl‘llll (3231 llt‘(h\‘ e, Ink‘ll ﬁl"“ to
mimic steam onggine technology and then made the break

through to rotary motion that led to the modem elecine motor

A healthy learning experience from
£99.87 and made in England

&

The Old Model Company Limited
PO Box 455 Chachester, West Susex UK OIS 92H
Tel and Fax: 01243 575403 email: oldmodelyi btinternet.com
For much more intonmaion and hissory visie wwwoldmodels.co.uk




ndmtools

. ;:roéaé/y the best website for machines and Z‘oo/:'nj in the model ensfneen'rg world!
just a selection from our current stock

go to the “new arrival” section of our website for the latest additions to stock
Lathes Clarkson 30 INT Dedlock 150 Milling Cutter Holder I :

£
Cowells MES0 Precision bench Lathe, Well Tooled, 3ph £ 650.00  Clarkson AMT Autolock Milling Chuck & 4 Imp Collets £ 100.00 ™

Lorch Bench Lathe with Drive Unit, Collets, Hand Rest, Centres £ 850.00  Arrand 2MT Boring Head £ 75.00

Boxford 125TCL CNC Bench Lathe, 1ph £ 650.00  Arand 2MT Fly Cutter £ 30.00

Boxford 240TCL CNC Lathe, Tph £1250.00  Rawlyer Boring Head with W20 Shank £ 265.00

Boxford 280 Centre Lathe,5 %" x 30" Tooled, VGC, 3ph £2995.00  R8 Shank Small Boring Head £ 6500

Boxford 330 Centre Lathe, 6 %" x 40", Tooled, VGC, 3ph £2095.00 30 INT Small Boring Head £ 6500

Boxford BUD 5" x 22" Centre Lathe, Tooled, 1ph, Immaculate £1650.00  Vertex 6" Horozontal/Vertical Rotary Table £ 125.00

Boxford BUD 5" x 22" Centre Lathe, Tooled, 3ph, VGC £1250.00  Vertex 4" Swivel Machine Vice £ 68.00

Boxford CUD 4 %" x 22" Centre Lathe, 3ph, Choice of 2 £ 325.00 5" x 7" Cast Iron T-Slotted Tilting Table £ 5800

Boxford CUD 5" x 22" Centre Lathe, 3ph, Choice of 3 £ 650.00 47 }SJwﬁ]vel & Tilt Rotary Table £12000 B A Y A
Boxford CUD 4 %" x 18" Centre Lathe, 3ph, Choice of 2 £ 325.00 63 Piece 1 %" Bore Arbor Spacer Set £ 7500

Colchester Bantam 1600 Centre Lathe, 5" x 20°, Tooled £ 800.00  Vertex 4” Swivel Milling Vice ¢ By Sochester Bartan oo Lathe. Spt,
Colchester Bantam 1600 Centre Lathe, 51/2" x 20", Tooled,3ph, VGC ~ £2250.00  Vertex 5" Swivel Milling Vice £ 8gop £800.00plusvat.

Colchester Bantam 800, 5" x 30" Centre Lathe, Grubby, 1ph £1650.00  Vertex 6" Swivel Milling Vice
Colchester Chipmaster 5" x 20" Variable Speed Lathe, 5" x 20", 3ph £ 850.00  New ¥%" Clamping Kit
Colchester Chipmaster 5" x 20" Variable Speed Lathe, 5" x 20", 3ph £ 595.00  Centec Horizontal Arbor Suport
Colchester Master 2500, 61/2" x 40" Gap Bed Lathe, Tooled, 3ph £3250.00  AB Creed 2 Morse Taper Boring Head
Denford Starturn 4 CNC Bench Lathe, ‘lﬁ’l £ 750.00  Elliott Model B Precision Boring Head
Emco Maximat V10P Lathe with Milling Head, Rough, 3ph £ 500.00  D'Andrea TS4 5 Morse Taper Boring & Facing Head
Emco Maximat V10P Lathe , 3ph, Dirty £ 450.00  D'Andrea TS3 50 INT Boring & Facing Head
Harrison 9" Gap Bed Centre Lathe, Tooled, 3ph £ 650.00  D'Andrea TS3 40 INT Boring & Facing Head
Hobbymat MD65 Bench Lathe, 1ph £ 250.00  Small R8 Boring Head
Myford ML7 Lathe with Gearbox, 1ph, £ 950.00  Small 30INT Boring Head i
Myford ML7R Lathe with Stand, VGC, Tooled, 1ph £1650.00  Rawlyer Boring Head with W20 Shank £ 26500 o : .
Myford Super 7 Bench Lathe, Gearbox, No Motor £ 850.00  Wohlhaupter UPA4 Boring & Facing Head £ 42500 6" /150mm Digital Vernier Caliper,
Myford Super7B on Stand, Tooled, VGC, 1ph £2850.00  Clarkson 3 MT Autolock Milling Chuck & 4 Imperial Collets £ 12000 NEW,£15.00 plus vat.
Pultra 1750 Lathe with Capstan Attachment £ 450.00  Clarkson 2 MT Autolock Milling Chuck & 4 | ial Collets £ 110.00
Pultra Capstan Lathe on Cabinet Stand £ 650.00  Clarkson 30 INT Autolock Milling Chuck & 4 Collets £ 135.00
Pultra Capstan Lathe with Stand £1250.00  Clarkson 40 INT Autolock Milling Chuck & 4 Imperial Collets £ 100.00 1
Raglan Training Lathe, Curently Dissasembled £ 200.00  Clarkson 40 INT Autolock Milling Chuck, Lar?e ype, 2 Imperial Collets £ 85.00 !
Schaublin 70 Centre Lathe,3ph £2250.00  Clarkson 50 INT Autolock Milling Chuck & 4 Imperial Callets £ 65.00
Viceroy Plain Lathe, 240 volt £ 325.00  Clarkson 50 INT Autolock Milling Chuck, Large Type,2 Imperial Collets £ 65.00
Seneca Falls Vintage Lathe, Needs TLC, 1ph £ 125.00  Clarkson R8 Autolock Milling Chuck & 4 Imperial Collets £ 100.00
Mikron Lathe with stand, Collets, Chucks etc, 3ph £ 750.00 4 Morse Taper Horizontal Arbor £ 50,00
4 Oshorne Titanic Collet Chucks & Quantity Collets £ 150.00
Milling Machines T- Slotted Cast Iron Tilting Table, 5" x 7" £ 58,00
AEW Viceroy Horizon Vertical Mill, Swivel head, Power Feed, 30INT £ 875.00 6" x5" x4 %" Cast Iron Angle Plate £ 25.00
Deckel LK Jig Borer with Jig Grinding Head and Tooling & DRO £3500.00  Reeves Swivel Angle Plate Casting Set £ 25.00
Denford Starmili CNC Vertical Bench Milling Machine, 1ph £1250.00 3 MT - 2MT Open Ended Ejecting Adaptor £ 15.00
Dore Westbury Vertical Bench Mill, 1ph, The Best we have had. £ 875.00 Myford ML7 Lathe on Stand, 1ph,
Dore Wetshury Vertical Bench Mill, 1ph, Chuck, Collets, Boring Head £ 600.00 Workshop Egui ment & Spares Ete. £600.00
Emco F1CNC Vertical Bench Mill, 1ph £2000.00  Smart & Brown Model A Topslide £ 75.00
Emco Unimat 3 Mentor Bench Top Mill/Drill,1 Fh £ 250.00  Smart & Brown Model A Tailstock £ 125.00
Gravograph Pantograph Engraving Machine, Type & Laminate, 1ph £ 550.00  Smart & Brown 1024 Travelling Steady £ 75.00
Greenbank Horizontal Broaching Machine £ 850.00  Smart & Brown 9" for Model A £ 4500
New SIP Mill/Drill, 3 MT, 1ph, £ 895.00 2 PCM Colets Holders with 1" Shanks & 17 Schaublin Collets £ 100.00
Scripta SA Three Dimensional Engraver/Diesinker £ 675.00 7 Long Series Schaublin Collets, 20mm Shank £ 50.00
Myford VMC Turret Mill, 3 ph £ 850.00  9x 10mm Pultra Collets £ 100.00
Warco VMC Type X5015 Turret Mill, 1ph, VGC, 2003 Machine £ 950.00  Alexander 2C Engraver Cam Forming Attachment £ 75.00
Warco FV-320T Vertical Mill on Stand, 1ph, VGC £ 750.00  Jones & Shipman Intemal Grinding Attachment £ 225.00
Tom Senior M1 Milling Machine, 3ph, Choice of 3, 3ph £ 600.00  Jones & Shipman Radius Attachment £ 125.00
Gravograph Model IM2 Bench Pantograph Engraver, 1ph, Well equipped € 450.00  Jones & Shipman Grinding Wheel Balancer £ 350.00
KRV Turret Mill,Good Condition, 3ph, DRO £2250.00  Myford MG12 Wheel Dresser £ 40.00
Westbury Vertical Mill For Restoration, No Motor £ 200.00  Raglan Lathe 2 Point Steady £ 5500
Meccanica Cortini CNC Vertical Bench Mill £ 650.00  Deckel FP3 Horizontal Overarm Support £ 100.00
Deckel FP1 or FP2 Overarm for Vertical Head £ 225.00
Drilling Machines Denford Starturn 8 Tailstock £ 100.00 Y !
Startrite Mercury Bench Drill, 3ph, Old £ 85.00 Jones & Shipman 12" x 12" Precision Co-ordinate Table £ 450.00
Boxiord Union Pilar Dril, Table Drilled, Rack Op Table,3ph £ 150.00  Tom Senior Vertical Milling Head 5 55000 Myford MA71 Vice, £40.00 plus vat
Elliott Progress Pillar Drill, Needs Quill Lock, 3ph £ 7500 Viceroy 5" Lathe Tailstock £ 125.00
Progress 15 Bench Drill, Needs Quill Lock,3ph ) £ 75.00 Viceroy Topslide & 4 Way Toolpost £ 150.00
Progress 185 Fillar Drill, Needs, Quill Lock, Handles & Spring, 3ph £ 35.00  Setof Vickers Machine Dials,Dual Metric/imperial, Unused £ 3500
Meddings LF1 Pillar Drill, %" capacity. £ 150.00  Hare 5BS Power Press £ 350.00
Progress 15 Bench Drill, Needs Spring & Quill Lock, 3ph £ 75.00 PinkoNo1Bench Arbor Press £ 4000
Viceroy 20mm Pillar Drill, 3 £ 60.00 Denbigh No 3 Fly Press £ 150.00
Union Pillar Drill, Needs 1 Handle on Starwheel, 3ph £ 75.00 Smart& Brown H3 Toggle Press £ 185.00
Sweenegs& Bludwidggnurge Flypress £ 350.00
Milling Tooling Alcosa Ceramic Chip Forge £ 275.00
Clarkson R8 Autolock & 4 Metric Collets £ 100.00  Blacksmiths Leg Vice £ 4500
Clarkson 3MT Autolock Milling Chuck & 3 Collets £ 120.00  Blacksmiths Leg on Stand £ 125.00
Clarkson 2 MT Autolock Milling Chuck & 4 Imp Collets £ 110.00  Emir Foundrymans bench with Sand Well & Cover £ 175.00
Clarkson 30 INT Autolock Milling Chuck & 4 Imp Collets £ 100.00  Flamefast DS330 Ceramic Chip Forge £ 425.00 A .
Clarkson 40 INT Autolock Milling Chuck & 4 Imp Collets £ 100.00  Small Bench Anvil, 7" Long £ 5000 EmcoF1CNC Bench Milling
Clarkson 40 INT Auotiock Milling Chuck & 4 Imp Large Collets £ 100.00  Flamefast Wall Mounting Fume Extractor, For Use With Hearths Etc £ 250.00 Machine,1ph, £1450.00 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 @ 17.5%.
* We can deliver to all parts of the UK and deliver worldwide.
* Over 71,000 square feet of tools, machines and workshop equipment.

Opening times: 9am -1pm & 2pm —8pm Monday to Friday. [T

mail: sal @g dmtools.co.uk R - A Paturday. web: www.gandmtools.co.uk
e- . sales al 0018.C0. (S1e 7 00l1S8.C0.
Telephone: 01903 892510 CLOSED SUNDAY fax: 01903 892221




IMASTIER]
Midlonds Branch of the BHI preseat:
A Day Meeting for ol with an Interest in Clockmaking today
SPEAKERS :David Poole-his new Regulator
Dick Stophen-Moder Materials and Tochniques.
South London Branch-Team Clockmaking.

Plus om exhibition of Cocks mede by Our Speckers, Midlends Clodkmahers, John Wilding

M Stonebridge Golf Club near the MA2, Warwickshire.
Tickets: £27.50 inclode Coffes, Buffet Lunch, Tea.

From:Richard Thomas Branch Sec. 3, Stannells Close, Stratford-upon-Aven, CV37 95A,

01789 414805
Enquiries: infocrclockmekesco.ok

Sunday March 4th 2007 e———
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Maldstone Engineering Supplics
A complete range of materials
HAA Erads Fhas
Bronse. ( Gppier

Stinlniess steet

Nuts fr Bolts

|J".ﬂj.
ey

Nidon, 58/Tulbwe
Serewy. Shwlating
Rt Prifin

Reamers. riq

¢ Park Lodge Road Staplehurst Kent

l wm Email ; Info@maxitrak.co.uk

L

NEW
FREE TRIAL
14-day
full-working
evaluation!
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Use it with your own scans! %@
Download it from:

www.softcover.com

364 Milton Road, Cambridge, CB4 1LW England.
Tel: +44 (0) 1223 424342

@
oo

Jade Products 65 Ilmer Close
Rugby Warks, CV21 1TY
< Tel 01788 573056 >

Auto Darkening Welding Helmets

4 Modals Battery & Solar Powered
Vari Shade Range 9 - 13 CE Approved
Extarnal rotary shade control

12 month Warranty Spare Parts
Prices incl VAT UK delivery £3.95

Battery Solar
£54.95 £67.95

Lathe & Mill DRO Systems

Also from us Lathe & Milling Machine DRO
' Systems, Mi Spec precision glass scales ¢/w
dieplay consoles & ol inatallation fMmente

www.digital-callper.co.uk
www.autodarkhelmet.co.uk

GLR DISTRIBUTORS DISCOUNT METAL PACKS

Discount packs of materials - 2 feet of each size at 20% off catalogue price - Silver Steel Packs contain one 13" length of each size
below have been reduced from catalogue price

Carriage: Please fax or telephone for cost on your choice of packs

Prices

BRIGHT MILD STEEL FLATS
716 x

1% x
16 x .
V4 x 8-
518 x 12-
2.
4.

YB-12-568-241,
AB-12-58-34-78-1,
12-58-34-78-1,
1-112.
1-1.12. ENSM
1/4-1.172
MILD

¥E x 1

"2 x
STEEL ROUNDS

1/8 - 5732 - 316 -7/32 - 14 - 8116 - V8.
14-5M6-18-7M16-1/2-8M6 -58.
58-24-78-1,
F8-12-58-34-78-1 ENSM

BRIGHT MILD STEEL HEXAGONS
V16-14-516-38-1/2
1V4-932-5/16-38-716-12-68

BRIGHT MILD STEEL SQUARES
532-316-14-516-38
TM6-12-58-23/4

BRASS ROUNDS
18-316-1/4-5M16-38-12
116-3/32-532-732-932 - TN6-916 - 58

BRASS SQUARES
18-316-14-516-38
1V4-516-38-716-12

BRASS

4 -
34 -
1.1

822-3M16-722-1/4-921-516
1/4-802-5M16-28-T16- 12 - 58

BRASS ANGLE
14 x 114 x 116 516 x 516 x 1/18
I8 xVBx 116 12x12x118
616 x 616 x1118 axvEx 118
17’ xu2x e JaxI4ax 1B

G.L.R. DISTRIBUTORS LTD, UNIT C1, GEDDINGS ROAD, HODDESDON, HERTS. EN11 ONT
Tel. 01992 470098 Fax 01992 468700 E-Mail petegir@btopenworid.com  Web site www.modeimakingsupplies.co.uk
Send 6 First class stamps for Catalogue & Price list

Mob:07860 858717

1V4-28-12-58-24-1-2-3 + JI2xI481

07.20
08.80
1.7
1458
15.35
23.10

05.75
10.10
1735
2285

06.00
10.890

05.00
10.80

£1085 H3

J1
J2

K1
K2

L1

1540 P1

2400

13.10
2695

11.00
3125

13.76

2130

P2
ol
Qz

s1
s2

R1
R2
R3
R4

DRAWN STEEL ANGLE

16mm ¥ 16mm x Imm,

20mm x 20mm x 3mm 26mm x 26mm x 3m £1350
SEAMLESS COPPER TUBE

MBx28g - WI2x28g - 1V8x24g - 5A2x24 09.10

6229 - VAx209 - SN6x209 07.45
STAINLESS STEEL ROUND 303 F/C

JA2-1/8- 8032 - I8 7732 - 114 10.00

INB-TE2-14-516.38-T16- 172 2590
BA STAINLESS STEEL HEXAGONS 303 F/C

AS2 - 1037 - 2207 - 248" - 275" - 12" 1545
BA BRASS HEXAGONS

AS2" - 1937« 2207 - 248" - 275" - 3247 1160
BA STEEL HEXAGONS

162 . 193 . 220" . 248" . 275" - 324" 05.15
BRASS FLATS

1116 x 1/4-3/8-12-34-1 09.50

18 x 14-38-12-34-1 20.50

IN16 x V4-VB-12-34:1 2035

U4 x JB«12- 4.1 30,70
ALUMINIUM ROUND F/C

V16-14-6M16-28-T16-112 1365

58-314-1 2375
PHOSPHOR BRONZE ROUND

18 -532-316- 174 1275

SM6-X8-716 3150
SILVER STEEL

32 /8 822 318 - T2 <114 -2 85M6-28-TNE- 112 2245

3mm « dmm « Smm « Grwm « Tmm « Bmm « Smm « 10mm « 12mm 1850
ALUMINIUM FLATS

VBx12-18x1-14x12-14x1-14x112-14x2 1890

IBx12-38x1- 3Bx1.172 16,65

MRx1-12x1,12-12x2 2376

V2x212-12x3 2785




Imperial denouement

We have been contacted by a number of
readers expressing concern about European
Union Directive 80/181. The publication
Motor Cycle News has recently pointed out
that the UK's derogation of this directive ends
as soon as the end of 2009, and will make it
illegal to market any item with packaging
showing Imperial units.

This would suggest that it will no longer be
legal to sell items like Imperial micrometers or
taps and dies in imperial sizes. A ripple of
concern has gripped the vehicle restoration
hobby and the Federation of British Historical
Vehicle Clubs has taken the matter up and will
report as quickly as possible. One
interpretation they place on the Directive is
that it will not be illegal to sell a rule marked
in inches but it will not be possible to
accurately describe it as such on any label or
packaging! Presumably a new 8tpi leadscrew
for a Myford will have to become a 3.175mm
pitch one.

More seriously, a report in the journal of the
Institution of Mechanical Engineers,
Professional Engineering, points out that the
effects on UK manufacturing industry could
be profound as valuable stock is rendered
obsolete. Where it leaves pipe fittings made to
British Standard Pipe Thread specifications,
which is the EU standard, is anybody’s guess.

Naturally, this Directive could have
important implications for model engineering
as many workers still prefer to use Imperial
units and will continue to require the small
tools and fasteners associated with those
standards. Indeed, we know this to be true for
some overseas readers, who favour the British
threads for smaller work, and others who have
no plans to go metric at all.

We will continue to monitor the actions of
the FBHVC on this matter and would urge
concerned readers to write to their MPs to
express their opinions.

We should also like to ask the model
engineering trade what it intends to do about
this potentially serious issue. Can we at Model
Engineer do anything to help?

Book it

The GWR Handbook 1923-1947, just published,
is written by transport writer, David Wragg for
Sutton Publishing. It does just what it says in the
title.

Uniquely among Britain’s railways, the Great
Western Railway retained its identity from the time
of its incorporation in 1835 until nationalisation in
1948. This was one of the great railways, so much
so that for some enthusiasts it was the railway, even
attracting such epithets as ‘Gods Wonderful
Railway’, ‘The Great Way Round” and upon its
demise ‘Gone With Regret’ among the more
dedicated. The Rev. Awdry once claimed that there
were two ways of running a railway, the Great
Western Way and the wrong way.

For many, the GWR was synonymous with
holidays by the sea in the West Country, and for
some of us the suburban run to school in the days
before dreary Chelsea tractors, but it was originally

formed to link London and Bristol. Even so, the
amalgamations of 1923 saw the company absorb
many smaller concerns, so that the post-grouping
GWR was in some respects a different railway
from that that had grown up during the nineteenth
and early twentieth centuries.

This book looks at the history and
achievements of the company. It includes
photographs and diagrams illustrating the
GWR’s equipment and some railway stations, its
network, shipping and air services, bus
operations, including Western National, some
comparative timetables showing progress
between 1923 and 1938 (the last year of true
peacetime operation), as well as lists of
locomotives.

Steam into space...

in an elevator

Shades of Arthur C. Clarke. Big prize money is
available for the first ‘space elevator’. Honest.
We received a suggestion that model engineers
might like to produce a steam or hot air powered
version. Honest.

The competition, Elevator 2010, is sponsored
by NASA, is to make a working model for the
climber for the elevator. The goal is to produce a
machine that can move up a 55 metre ribbon in
55 seconds.

The ‘real’” machine will be powered by the sun
or laser light for a 62,000-mile journey. There’s
no reason why the energy shouldn’t be used to
boil water or power a hot air engine.

“In the days of airships, the advocates of

aircraft devised a new way to promote their
(obviously impractical...) inventions. It was
called an ‘“air show’, and it had a dual purpose:
First, these pioneers knew that they could explain
airplanes all they wanted using equations and
diagrams - it was not until they showed them

Jflving that they really got their message across.

Second, they recognized the power of competition
- by bringing together airplane enthusiasts in a
competitive environment, they were able to
accelerate the rate of development beyond what
was likely in the isolated confines of their shops,”
say the organisers.

Their goal is to “infect the engineering and
science community with our passion for building

the space elevator, thus making them
ambassadors to our cause. As the fruits of their
efforts take to the sky every year, we will have
demonstrated the feasibility and sheer simplicity
of the space elevator concept, and will have
brought it closer to reality.”

Total prize money provided by NASA’s
Centennial Challenges Program - is $4,000,000
over the next 5 years! Honest.

You can see details at www.elevator2010.org

What a chuffer!

We received a newspaper cufting about a poor
model engineer who wanted to build a 71/4in.
gauge railway in his garden in Nidderdale, in an
area of outstanding natural beauty. Believe it or
not the planning application was called in to be
decided by a Government inspector after a
planning appeal had been lodged. The local
council turned down the application because it
would unduly harm the residential amenity of the
cottage next door.

The inspector duly visited the ‘site’ and came
to his conclusions, some of which seem quite
sensible. He concluded that the fumes generated
would be no greater than from a domestic
barbecue. He also opined that scot pollution
would not be a problem to neighbours.

However, he sided with the objectors over the
“chuff. chuff” noise and the use of a whistle. And
he thought that repetitive circuits “mighf” cause
some degree of annoyance to adjacent residents.

Despite this, the inspector gave the go-ahead.

But he imposed nine conditions!

The trains can only run clockwise (is this a
response to the well-known anti-clockwise chuf
enhancement ?7) and can only be run by members
of the family.

They have to use smokeless fuels, and only
one locomotive can run at a time. They cannot
run for more than four hours in any one day, and
not at all after 8pm. It can only be used for up to
25 days a year, and not on successive weekends.
Details of construction will have to approved by
Harrogate Borough Council.

So model engineers beware. Chuff, chuff,
whoo, whoo, is strictly verboten in Harrogate.
Keep the neighbours happy. Build a 9-cylinder
rotary instead.

George Golightly at an earlier IMLEC. He gives details of this year’s event in Llanelli on page 76.
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Hello again?

SIRS,- Keith Wilson's claim in
M.E. No.4287 that one of his
7/4in. GWR King locomotives
hauled the British Ambassador
round the Los Angeles track in
1980 or 1981 fails to qualify in my
reckoning. Echills Wood were
continuing tradition, when carrying
Princess Anne in 1984, but the
first was probably when King
George V and Queen Mary
travelled on the 9 1/2in. gauge
Treasure Island Railway at the
British Empire Exhibition in 1925.

King George V1, when Duke of
York, drove Northern Chief on the
15in. gauge Romney Hythe and
Dymchurch Railway in August
1926. But is this a miniature
railway as understood by model
engineers?

The 7V/4in., Sin., and 3!/2in.
multi-gauge railway, built at
Heatherdown Preparatory School,
Ascot by Ascot Locomotive Club,
had the honour of being opened by
Prince Edward on 20 July 1980,
when he drove the late Henry
May’s 5in. gauge LNER B1 Class
locomotive, Nvala. Prince Andrew
also visited the railway as an ‘old
boy” and the station and signal box
were named ‘Princes’.

Loss of site resulted in the
founding of Ascot Locomotive
Society in 1988 and a move to
Ascot Racecourse. On 21 May
1995, Prince Edward, accompanied
by Miss Sophie Rhys-Jones, as she
was then, made an official visit for
the purpose of naming the new
terminus station. He accepted an
invitation to drive John Lillington's
71/4in. gauge SR 4-6-0 Lord
Nelson, which is now stabled at the
Great Cockrow Railway. Photo by
Paul Reynolds enclosed
(reproduced on the cover. Ed). The
Court Circular informed the
media, and photographs appeared
in the next edition of Hello!
magazine.

Realignment of the racing
“Straight Mile” in 2004, to
facilitate rebuilding of the Ascot
grandstand, resulted in this railway
being re-located to the other side
of the coach park. Limited
operation will start in Spring 2007
and, when developed, there may be
another Royal opening.

Ascot Locomotive Society
occupies a secluded Crown Estate
site with no liability to provide a
public service. We operate the
railway monthly for the collective
pleasure of ourselves, family and

friends. Members may
use it at other times if
they wish. Phone
Derek Alford on 01244 482485 for
members hip details.

Derek Alford, Berkshire

ED: We look forward greatly to
visiting the Royal rails later in the

year:

Electrical power supplies
for workshops

SIRS, - Several contributors,
including the late T. D. Walshaw
(Tubal Cain), have recommended
the installation and use of 3-phase
electrical supply in the amateur’s
workshop, if at all possible. As [ am
now in the process of setting up a
future retirement workshop I would
like to seek advice on this subject.

In his excellent October 2004
article in M.E. 4231, David
Sharman explored the subject of 3-
phase electrical supply for the
amateur’s workshop and outlines
several methods of achieving this.
One other possibility now occurs
to me that wasn’t covered in the
article, the use of a portable
generator.

The proposed site for my new
workshop is some 300ft, from the
main house and anyway I would
prefer a 3-phase supply rather than
single phase over such a distance
from the house. My present
employment in the Middle East has
a regular availability, or so I am
assured by the electrical
contractors, of 3-phase 220V.

Could any reader with a deeper
electrical experience than mine,
comment on whether a 220V 3-
phase electrical supply for a lathe
etc., and single phase for lighting
etc., from a portable generator is a
practical project and where a
suitable generator could be
obtained.

Mr. Wells, Essex.

Machine vice design

SIRS, - Interesting as the article on
the new design of machine vice
(M.E. 4284, 13 October 2006) was,
I feel it cannot pass without
comment. One thing that was
drilled into me when 1 was an
engineering apprentice was the
importance of rigidity in any
machining operation for accuracy
and rapid metal removal.

Having examined the vice at a
recent show it seems to me that
rigidity is something it does not
have. When a part is gripped in a
vice for a milling operation the set-
up should be arranged so that the
cutting forces are predominantly

The Colchester Brittania lathe for which an apron and cross slide are needed.

directed into the fixed jaw. This
basic requirement is not met
because the vice does not have a
fixed jaw. This is, I believe, a
fundamental flaw with the design. I
am also concerned as to how
carefully the clamping force on the
work piece has been matched to
the force available to hold the jaws
in position. I can see this becoming
a problem if the M8 bolts are
inadequately tightened.

A second point worth
mentioning is the position of the
vice on the worktable of the mill.
It appears to be at the mid-point
in the x direction. I have noticed
this in many of the pictures used
to illustrate machining set-ups.
Why not mount a machine vice
near one end of the table? The
other end could have, for instance,
a rotary table or be left clear. |
feel sure none of us spend as
much time in the workshop as we
would like, any ideas to speed up
work are always welcome.
Another reason to do this is to
spread the wear on the slides as
evenly as possible.

John Crocker, Swindon.

Colchester Brittania

SIRS, - I work with the Carlisle
branch of Tools for Self Reliance.
We refurbish hand tools, pack them
into kits and send them out to
developing nations.

Recently we were given three
wood turning lathes; two were
proper wood turning lathes and
were duly dispatched.

The third was a Colchester
Brittania which had been
converted to a wood turning lathe
by removing the cross slide and
apron. We felt that it had little
utility in that capacity as it was
probably limited to spindles and
small objects. Therefore it was
decided not to send it. However, it
was felt that it would be better if it

could be converted back to its
original purpose but the apron and
cross-slide are not amongst the box
of accessories which came with the
lathe, so the hunt is on to try and
find these missing parts.

The lathe is in reasonable
condition and by the look of it,
probably spent a great number of
years not being used but
accumulating sawdust distributed
by the other two lathes. All three
came from a small firm.

If any reader can help or point
me in the right direction I would
be obliged.

J. M. Barber, Cumbria.

Snails

SIRS, - Regarding the problem with
snails and signals at Cambridge
MES, 1 suggest that the club
sprinkle salt or rock salt around the
bases of the signals.

Furthermore, bare copper wire
from electric cable can be formed
and placed around the base of each
signal in a complete circle. Snails
and slugs do not like crossing the
bare copper wire.

Trusting this information will be
useful to those affected.

John Price, Swansea SME,

Whitworth spanners
SIRS, - In issue 4285, 27 Oct, 2006,
in Club Chat Mr. John Hawley has
a query about Whitworth Nut sizes.

On page 4, Chapter 11 of Tubal
Cain’s The Model Engineers
Handbook he gives a succinct
description of Whitworth spanner
sizes. Having used “Whit’
spanners in the long past the two
sizes at the head of each spanner
end indicated a Whitworth size
and a BSF size of nut.

I hope this helps Mr. Hawley out.
Harry Kennedy, County Durham.

Cheap CAD

SIRS, - The recent review of

T4
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TurboCad was interesting, but
readers may be interested to know
there are even cheaper alternatives.
One is A9CAD (download as
freeware from
http://www.a%tech.com/ or
Google A9Cad). It cannot handle
3D drawing, but has all the
functions necessary for
engineering drawing, and it can
read and write AutoCad
compatible files (*.DWG and

* DXF) files. It also seems to be
able to load almost any other
drawing or picture file (jpg, bmp,
etc) but this does not seem to be
documented anywhere. Files can
also be exported as *.emf files
(extended metafiles) which can be
read by Word or Excel (see below)

Also like TurboCad, it has a
‘bigger brother’, with more
functionality, but this as always, costs
money (but only 25 Euro as opposed
to TurboCad Pro V12 at £547!)

Many users may already have
the second alternative - this is the
Draw function contained in
Microsoft Word and Excel
(View/Toolbars/Drawing menu).
This looks deceptively simple, but
it has many useful functions, and
many people may already have this
on their computers. It is not
specifically designed for CAD, but
can be used to produce good
quality 2 and 3D drawings.

Note that there are progressive
improvements in newer generations
of the Windows operating system.
It is possible to draw almost any
shape, and scale to precise sizes
using the Draw/Grid function,
which allows a visible scaling grid

LAND

The label on the steam blower
restored by Philip Bellamy.

to be displayed, or objects to be
drawn in precise units of size, with
‘snap’ functions, alignment
functions, spacing functions,
rotation, and so on.

It is also possible to select
‘standard” shapes (‘autoshapes”)
and distort these to produce other
shapes. There are multiple ‘line’
and ‘line end’ possibilities,
colouring possibilities and so on.

It cannot handle layers, but sets
of objects can be grouped (or
ungrouped) and handled as single
objects, so some of the flexibility
of layers is possible. There is also a
simple 3D function, which allows
objects to be shown in 3D, rotated,
coloured, rendered as different
materials, and lit from different
angles. I can recommend both of
these for the relatively
impecunious, with the usual
disclaimer (I have no connection
with either company).

Keith Wardill, by e-mail.

Warco lathe
modifications

SIRS, - I recently bought a BV20
lathe from Warco, their service and
delivery were excellent. The lathe
was far better and more accurate
than | had hoped for, the only
difficulty I had with it was the usual
one of having to use a spanner to
tighten the tail stock. That was easy
to convert to cam lock.

The other two small difficulties
were with the chuck. The problem
is that the M6 socket head screws
in the back plate are in counter
bored holes. The hex key
provided is difficult to locate in
the socket and the screws are
impossible to remove with your
fingers once loosened.

I cut a piece of 14mm hex
brass 7mm thick, drilled a /4in.
hole through its centre and
pressed a piece of 6mm hex key
12mm long into it with my
horizontal press (vice). I then
silver soldered it in place.

In use, insert the hex into the
socket and loosen with al4mm
open-end spanner, once loosened
the screw can be turned with your
fingers.

The chuck key provided is too
short and it will scrape the paint of
the head stock, so make or extend
the chuck key at least 100mm long
(4in.) it will then be a joy to use.
Bill Kirkby, Co Clare, Ireland.

Curly steam blower

SIRS, - I have just received issue
ME. 4284, 13 October 2006 and
read the article concerning the
steam-operated blower.

A very good friend of mine the
late Jack Strickland, also made
such a blower system, however this
tends to predate that given by
LBSC. When I was presented with
this blower it needed repair as it
had not been used for very many
years. The ‘meths’ container was
an old Cherry Blossom shoe polish
can which had rusted through in
several places.

I decided to repair the entire unit
so made a new ‘meths’ can from
0.8mm brass by spinning the
blanks to shape so that the lid was
a light push fit on the lower part.

Now to the interesting part and
that is the label made by Jack,
giving his name and then address
in Birmingham as well as a list of
the locomotives that he had built,
the first being Mollyette in 1944
and the penultimate the ADA 111
in 1950. As far as I can remember
the ADA was a model of the
Longbridge works locomotive,
which was an American built 0-6-0
along the lines of the GWR 1500
class but had sloping tank tops like
the 5100 class. I do not remember
the last locomotive the ‘Pennsy C
Class’. As you can see he was
quite a prolific engine builder.

Perhaps there is another reader
who can throw more light on these
locomotives and blower unit.
Philip T. Bellamy, Switzerland.

Sliding jaw calliper
micrometer

SIRS, - Referring to Mr. Jolm
Korber's letter on Shardlow
micrometers (M.E. 4286, 10
November 2006) I am sure he will
be delighted with his GKN-
Shardlow sliding jaw calliper
micrometer as it will get into
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to be in accordance with those of the Editors, other contributors, or Encanta Media Ltd.
Correspondence for Post Bag should be sent to: -
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a minimum lead time of six weeks for material submitted for publication.
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places where the ordinary hand
micrometer cannot. However, with
this type of micrometer having
sliding jaws with measuring anvils
not co-axial with the micrometer
spindle, it does not obey Professor
Abbe’s Principle of Alignment for
Measuring Instruments. Professor
Abbe’s (Carl Zeiss) Principle of
Alignment states “the measuring
instrument should be so designed
that the distance to be measured
represents a straight line
extension of the scale or whatever
standard is being used ". The most
common example of an
instrument complying with this is
of course the ordinary hand
micrometer. Where the standard is
the micrometer screw and the
work piece between the anvils is
dead in line with the micrometer
screw. Designers always try to
achieve this. Unfortunately the
Shardlow sliding jaw micrometer
with the extra guiding spindle
causes the measuring anvils to be
even further from the micrometer
screw axis than the single spindle
sliding jaw calliper micrometer.
Derek Pearce, Middlesex.

Corrections to drawings
SIRS, - If I may be allowed to
clarify part of my letter published
in M.E. 4286, 10 November 2006
in response to Nemett’s reply.

I wrote that I kept a list of
purchasers of drawings sold to my
own designs. Nemett observes that
“If builders notify the designer of
any problems found. ... etc. then
errors get put right”. 1 found this
not to be the case. Of the 130 plus
sets of drawings of the American 4-
4-0 sold in the period 1992 to 2000
only six builders offered meaningful
comments and corrections.

In my experience accuracy of
published drawings receives much
criticism at club level yet few of the
complainants will actually put
forward a design of their own; such
attitudes seemingly spilling over into
“I've sorted the problem for myself;,
why waste more of my precious time
telling others? " Sad, very sad.
David Piddington, Birmingham.

I agree with David’s comments, the
corrections will only get done if the
designer is notified. My point was
that if designers are notified there
is little excuse for not applying the
corrections because with CAD
drawings the amount of work
involved is ofien very small and we
do not get into the situation of
having to re-draw a complete sheet
to apply a small correction. —
Nemeit.
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IMLEC COMPETITION 2007

George Golightly

provides a preview for the 39th
International Model Locomotive
Efficiency Competition to be held
at Pembrey Country Park, Llanelli
on 7/8 July 2007.

ell here we are again, IMLEC and this
Wyear the Llanelli Society of Model

Engineers have the pleasure of
hosting the competition. I find it hard to believe
that 10 years have past so quickly since we last
hosted the event in 1997. Over the last few years
the 3!/2in. and 5in. gauge railway have been
totally rebuilt using bull head flat bottom rail
supported by UPV sleepers, and I am confident
that the society will host a very good weekend
for the competition. Visitors will have to pay on
entry into the park, charge is per vehicle, so
there will be no additional entrance fee into the
event itself. There will be IMLEC programmes
available at a competitive price.

We are situated in a 550-acre country park and
have ample space for caravans and tents sited
close to the railway. Just a few minutes walk from
our location you will find seven miles of golden
West Wales sand and sea. The beach has been
awarded the Blue Flag for many years. The park
is on a cycle path that runs along the coast up to
Llanelli on the east and to the west, the town of
Kidwelly, which boasts a well-preserved castle.
For those ladies whose favourite pastime is
shopping there is within easy striking distance the
historic county town of Carmarthen. It has a good
selection of high street stores as well as the more
traditional type of shops; there is also an open and
covered market. Llanelli, to the east offers good
facilities and the close-by Trostre development
has good parking. The road to Llanelli along the
Millennium Coastal Park is very scenic. Llanelli
also has The Jack Nicolas Golf Course, opened in
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2004, which hosted the Woman’s European
Championship for the second time in 2006. There
are plenty of eateries to suite all tastes.

Robert Rayner is in charge of caravanning and
camping, visitors wishing to make use of these
facilities on the weekend should contact him on
01554-835286 to secure a place for themselves.

The competition

This will be run on the 5in. and 3!/2in. dual
gauge raised track and will be open to applicants
on a first-come, first-served basis by application
form only which should be completed in full in
order to be considered and accepted. A strict time
line will be observed on all entries.

The competition will be restricted to a total of
24 measured runs using the usual practice of a
coupled Dyno car to the engine with the driver
sitting on the dyno car front seat.

No initial circuit run will apply and a full coal
fire at the start will be observed.

A full set of rules will be sent to successful
applicants on acceptance to the competition.
Coal supplied will be Anthracite in a choice of
three sizes.

The number of 31/2in. gauge engines will be
limited to six for the competition.

Entrants will be considered based on
previous performance as a Driver/Engine
combination and any combination having
previously being placed first in any IMLEC
competition will be placed in the previous
winners category for this competition.

In the event of getting more applications than
can be run as planned stand by reserve engines
will be considered from applications in strict

application order and the applicant for the
competition will be notified if he falls into that
category. The applicant can then decide if he
wishes to accept or decline and in that event the
next person on the reserve list will be offered the
same option.

Ticking the appropriate box on the
application form can show an interest in a
reserve place. A maximum of four reserve
entrants will be held but does not guarantee a
measured run in the competition.

Prizes will be awarded to winners of four
categories:

All previous winners 5in. - one prize
Winner 5in. - First /Second /Third

All previous winners 3!/2in. - one prize
Winner 3!/2in. - First/Second.

Entrants for the competition may apply for an
entry form from:

Robert T. L. Rayner, 100 Dolaufan Road,
Burry Port, Llanelli SA16 ORG; tel: 01554-
835286. Or: Dennis R. Pearson, 142 Heol
Bryngwili, Cross Hands, Llanelli SA15 6LY;
tel: 01269-842085.

E-mail: Bufferbeam@AOL.com

Note: - This request is for an application form
only and will not be classed as an acceptance for
the competition. An application form will be sent
by post for completion and return.

Acceptance will only be considered by our
receipt of a completed application form with all
details requested completed. A brief description
of the entry and potted history of the driver is
also required.

Any previous IMLEC Winners should also
declare the year and details of their winning

entry. This will assist us in the correct category
placement in the competition.

Acceptance of entry will be notified and maps,
rules and weekend information will be sent to the
applicant.

Unsuccessful applicants or reservists will also
be notified of their position.

We thank you for your assistance and hope
that you will appreciate the changes that have
now been introduced to make the competition

fairer and more flexible to givc

everybody a chance.
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Nemett

sums up the correspondence on
stoichiometric ratios; describes an
interesting home-made spark plug
and comments on some other I/C

related items.

he recent discussion of stoichiometric

I ratios resulting from the query by John

Pitkin (I/C Topics, M.E. 4275, 9 June

2006) and my original comments have produced

a wide range of responses and I thought it would
be a good idea to try to sum up the results.

The original query asked “what was the ratio
expressed in terms of volume, not mass, of
unleaded petrol to air for stoichiometric ratio?

The resulting responses contained two basic
values for the answer, one approximately 60:1 and
the other 9000:1, so why the large difference?

I think the answer to that question is that those
who arrived at the figure of around 60:1 treated
the fuel as a gas and used the fact that one mole
of a gas occupies 22.4 litres at standard
temperature and pressure (STP). The problem
with doing this is that the fuel is a liquid at STP
and thus cannot obey the laws applying to what
are known as ideal gases. The fuel may possibly
be in a gaseous state when in the cylinder, but the
pressure and temperature are then nowhere near
the STP values of Odeg. C and 760mm of
mercury (1 atmosphere) pressure.

Those who treated the fuel as a liquid obtained
a ratio of approximately 9000:1 which I think is
the correct value for the conditions outside the
cylinder. As several readers with experience of
fuel injection systems pointed out, this does
enable the fuel and air to be metered before going
into the cylinder albeit by having a computer
which does some very complex calculations to
allow for the effects of inlet temperature and
pressure. A couple of readers pointed out that
fuel injection systems also meter the products of
combustion in the exhaust and alter the fuel/air
ratio based on this. This seems to imply that the
ratio is not very reliable in the first place.

There was widespread agreement that even if
the correct ratio is achieved, combustion will

almost certainly not be complete because of the
incomplete mixing of the fuel and air in the
cylinder. In practice this means that for highest
power output, the amount of fuel will need to be
more than that indicated by the stoichiometric
ratio with the opposite being true if the best fuel
consumption is to be achieved.

All of this is also affected by the amount of
oxygen in the air (dependant on humidity and
barometric pressure among other things) and the
composition of the fuel used.

To sum up, the ratio can be expressed in
terms of volume and this is useful in calibrating
fuel injection systems but introduces a great
deal of complexity and extra variables into the
calculations. For a given fuel the ratio
expressed in terms of mass is independent of
these variables.

Having gone to all this trouble, the problem
of mixing the fuel and air in model engines still
remains. As one reader pointed out, “the
carburettor is the real problem because it
cannot correctly meter the fuel except over a
very narrow range of speeds and loads. If
someone came up with a scaled down fuel
injection system for model engines you would
see a dramatic improvement in power output
and fuel efficiency.”

I will leave this discussion here unless there
are any other useful points to publish in the
future. Perhaps John Pitkin will let us know the
reason for his query? [ should also thank all those
who wrote in about this topic.

I/C engine drawings
I have been reminded about a website which has
drawings of some interesting engines including

The kit of parts for two circular discharge spark
plugs.

some by Hubert Schillings. The site is
www.vth.de and you will need to follow the
following links on the menus to get to the correct
page: modellbau; onlineshop, bauplane; sonder
bauplane; motoren und dusen. As you will have
gathered the site is a German one but has an
online ordering facility.

There are several interesting engine designs on
the site from single-cylinder 2-strokes up to V12
4-strokes. The reason | was reminded of the site
is that it also has drawings for a miniature fuel
injection (einspritzenlage) system by Schillings.
News of any experiments by readers with fuel
injection systems will be very welcome.

Circular discharge spark plugs

1 am in the process of trying out the circular
discharge spark plug kit produced by Woking
Precision Models, now part of Hemingway. One
reason for the trial is that these plugs are
somewhat cheaper than buying the normal type
of spark plug in /4 x 32 sizes, important if you
are building a multi-cylinder engine.

The principle is that instead of the normal
point electrodes, this type has a larger disc
shaped electrode which when assembled
provides a circular gap for the spark to jump.

The idea is that this is less likely to oil up in
our cool running engines and provides more
reliable operation particularly for slow revving
stationary engines.

I think the reason for this is that even if part of
the circular gap does oil up, oil is an insulator so
the spark will jump across any point with no oil
thus firing the engine and probably burning off
the oil in the process.

The plug comes as a kit of materials (enough
for two plugs) and drawings. The user has to
machine the parts and they are then glued
together using a high temperature epoxy adhesive
(JB Weld is recommended).

The materials supplied comprise a length of
mild steel hexagon for the body, some mild stecl
round for the electrode, pre-cut ceramic tube for
the insulator, brass round for the terminal nut and
copper washers (photo 1).

The parts are machined (photo 2) which
proved no problem other than how to measure the
bore of the ceramic tube to get the correct fit for
the electrode. In the end 1 tried several twist drills
until I found the best fit and used this to set the
electrode size. Ceramic tube is fragile stuff, so be
careful with this and be gentle with the
micrometer when measuring the outside diameter.

The first assembly operation is to assemble the
centre electrode to the ceramic tube (photo 3)

\
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The finished spark plug components with a 5p coin for

comparison.

ceramic insulator.

The centre electrode bonded into the

The finished spark plug showing the
annular spark gap.
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using the high temperature JB Weld epoxy. The
items must be thoroughly degreased before this is
done and any adhesive round the electrode
circumference must be removed.

Once the epoxy has set, the assembly is glued
into the body using the same adhesive and using
a feeler gauge to set the gap at 0.35mm ( 14thou).
Again make sure no adhesive is left in the gap.

The finished plug is finished off with a
terminal nut and washer (photo 4). I have not
tried the plug yet but will report results in due
course.

Next engine design

I have had several suggestions for the next
engine design and am looking for more. The
suggestions so far include an in-line 12-
cylinder (I think he was joking!), a horizontally
opposed sleeve valve twin (with supercharger),
a V-twin, a flat twin and an in-line twin. I
favour a twin but am undecided on the layout or
valve gear at the moment.

I am currently drawing up a cylinder assembly
which could be used on a variety of engines so
keep the ideas flowing. Remember that the
design is intended to move builders gently on to
more complex engines after the single.

Readers’ engines

I have received several progress reports from
some of you who are busy building the NE158
and include some examples here together with a
couple of other engines by readers.

John Brown has been busy in Perth, Australia
and sent details of progress so far (photo 5). John
has guaranteed his picture gets published by
standing it on a copy of Model Engineer!

John Brown’s NE15S displayed with the cam drive components.

The next engine is the water cooled version
(photo 6) from Robert Manley of the Reading
Society and so is very close to home for me. As
befits a proper apprentice trained man, Robert’s
engine shows excellent workmanship and 1
look forward to seeing it run. Robert has
altered the flywheel design to incorporate a
wide cord pulley for winding the cord round.
One point to make about this arrangement is to
avoid using a long starting cord (two or three
turns should be enough) and not to wrap the
cord round the hand to gain extra purchase
because, if the cord does not free cleanly from
the flywheel when the engine starts, it will pull

Robert Manley's water-cooled NE15S showing the fine workmanship so far.

your hand into the flywheel and bite!

The next example (photo 7) was at the
Bristol Exhibition and I think is by James
Dunkerly, although I am not absolutely certain
of this because the engine was not labelled.
James has chosen to use bronze or gunmetal for
the crankshaft bearing housings and possibly
plain bearings.

Please keep the reports and photographs
coming in, it is nice to see how others are
progressing with the design.

The next engine example is not an NE15S, but
is the crankshaft/connecting rod/piston assembly
for a miniature Rover V8 engine being

The first NE15S at an exhibition? This one by James Dunkerly seen at Bristol.
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Mike Perry's Rover V8 crankshaft assembly and bearing shells (on left).

constructed by Mike Perry, also of the Reading
Society (photo 8). Mike has used steel connecting
rods with fitted bearing shells and this should be an
interesting engine when it is finished. Perhaps the
constant exposure to my missionary zeal for I/C
engines is having an effect on the Reading crowd?
The final engine is a very nice Scc water-
cooled compression ignition engine (photo 9) by
Malcolm Beak of the St.Albans Society.

Dry liner for NE15S

Malcolm Beak has also suggested an alternative
dry liner cylinder jacket for the NE15S. Malcolm
is concerned that the wet cylinder liner in the
water cooled version may corrode in use, making
removal difficult. I have produced an alternative
design (fig 1) for those who prefer to go down
that route. Use this drawing in conjunction with
the original to get the full dimensions.

I have used the original wet liner design on a
couple of engines and have never had any
problems but we all have our own preferences,
so the choice is yours.

The method of construction is similar to the
air-cooled cylinder jacket but the fins are replaced
with a length of aluminium or brass tube Loctited
in place to provide a water space. | have drawn
Imm thick tube but thicker walled tube could be
used if desired and would make the water pipe
fixing more secure.

jacket out of brass and soft solder the parts
together. The extra weight will not matter in a
boat or vehicle.

Those who wish to convert an existing jacket
to a dry liner version could bore out the jacket
and Loctite a piece of thin tube in place which
is a close fit on the liner. Again I suggest a piece
of tube with 1mm wall thickness, but no thicker
in this case.

I also suggest that the existing liner be bored
out only to within about 3mm of the top face so
that the inserted tube does not break into the
cylinder liner seating face.

Sealing the Hall Effect sensor on
the NE15S

I have received a letter from John Korber
regarding the use of silicone sealant to fix the
Hall Effect sensor into the housing. John
rightly points out that the silicone sealant sold
for use in the home gives off acetic acid as it
cures which will corrode the sensor terminals.
The correct sealant to use is that sold for
electrical purposes by stores such as Maplin. [
thank John for pointing that out. On the
prototype I used epoxy adhesive which is

probably easier to obtain for most people
and has no such problems.

The tube
should be left
slightly long FIG 1: THE ALTERNATIVE WATER-COOLING CYLINDER JACKET
and cleaned up WITH A 'DRY LINER’
after the

adhesive has set.
I suggest that
the water pipes
are threaded
into the jacket [
and fixed with - o
Loctite for
security.

The  other
alternative is to
make the whole
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Malcolm Beak's neat 5cc compression ignition engine.
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EDWARDIAN ELEGANCE.:
THE LONDON AND NORTH
WESTERN RAILWAY
AND GEORGE WHALE’S ‘PRECURSOR’
4-4-2 TANK LOCOMOTIVES

Ron Isted

concludes this short series on one
of the finest from the ‘Premier Line'.
@Part Il continued from page 756
(M.E. 4289, 20 December 2006)

he basic colour scheme for LNWR
Tl(}commim dates back to 1873 and is

often quoted as “blackberry black”, but
this appears to be a modern description never
used by the company itself, at least to my
knowledge. The black certainly contained an
element of blue, and was of excellent quality,
giving a superb high gloss finish, aided by several
coats of varnish: it has been claimed that the
painting process occupied as much as four weeks
- hardly a case of Crewe ‘doing things on the
cheap’ as suggested by the company’s detractors.
The lining was in three colours, first a 5/8in.
bluish grey, edged on the inside by an !/8in.
yellow line, followed by 1'/2in. (also quoted by
some authorities as 15/8in.) of black and finally a
3/16in. vermillion line, Corners were a simple
curve. The full lining applied only to the sides of
the tender or tank and bunker, plus the cab side
sheets; elsewhere the yellow was omitted, while
the boiler bands consisted of just two 5/16in.
vermillion lines. Wheel splashers also carried two
vermillion lines, one immediately next to the edge
rim and the second some way further in - the
exact spacing seems to vary, judging by
photographs and probably depended on the size
of the splashers. The footplate valance carried the
blue/grey line at its lower edge, bordered with
vermillion, and the background to the number
plate was vermillion. Everything else, apart from
buffer beams and burnished steel fittings like the
smokebox door hinges, was unlined black - no
lining on footsteps, wheels or axle ends for
example. Front buffer beams were vermillion,
edged with a half inch wide black line, and were
decorated with a quarter inch wide black line
forming a central rectangle with rounded corners.
Buffer stocks were also black, with a single
vermillion line round the rim. Tank locomotives
carried the same colour scheme on the rear buffer
beams, but on tender locomotives, they were plain
black - presumably it was regarded as politically
incorrect for any North Western tender engine to
be seen working a train tender first.

Until the advent of the Precursor Tanks, the
LNWR had never even considered anything so
plebeian as painting the initial letters of the
company on the locomotive tank or tender sides
to provide evidence of ownership, although a
quarter of a century earlier, Webb’s *Cauliflower’

0-6-0s had gained their nickname through
carrying the company’s crest on their driving
wheel splashers, the first engines to be thus
adorned. Incidentally, this unauthorised (and
therefore completely bogus) heraldic device is an
example, or more accurately half an example, of

one of the North Western's really bizarre little
eccentricities: the design existed in two distinct
versions, one used on rolling stock, (fig.6), the
other, shown in fig 7, on certain locomotives,
including the ‘Cauliflowers’ already mentioned,
and the Precursor Tanks. Apart from quite

Fig. 6
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Fig. 8

substantial detail variations in the ornamentation,
the most obvious, and totally irrational, difference
between the two designs is that on the locomotive
version, as can be seen in fig. 7, Britannia’s face
is in profile, while her lion is staring straight “at
camera’; in the alternative form used on coaches,
her large and furry feline friend is in profile,
while she herself is giving us the old full frontal
(facially, of course). Is she welcoming the
customers on board the train, | wonder? If so, one
can only assume that in the locomotive version,
Leo is intended to frighten off any unauthorised
visitors to the footplate, although he looks much
too contented and soporific to indulge in such
aggressive behaviour. I can offer no other reason
for the variations and at this distance in time, I
doubt that we shall ever discover who dreamt up
this particular example of pseudo-heraldic lunacy,
but it all adds spice.

When the first Precursor Tank, No.528,
emerged from Crewe in May 1906, it was the
first North Western engine ever to carry the
company’s initials on the side tanks, in 7in.
high gilt letters as shown in fig I, beneath the
armorial device (locomotive version, featuring
profile Britannia/ full frontal lion, as in fig. 7,
of course). All fifty engines were similarly
adorned, but strangely, no other class was ever
turned out in this exact style. The 4-6-2Ts built
from 1910 onwards were the only other
locomotives to carry the company’s initials, but
in a much larger and unsubtle version than on
the four-coupled engines. Another innovation
on the Precursor Tanks was the inclusion of the
building date (month and year) on the engine
number plate, the company’s initials being
omitted therefrom, and this design of plate
became standard for future construction. Two
months after the final new Precursor Tank
emerged from Crewe Works, George Whale,
like his predecessor, had to retire for health
reasons at the age of 69, and followed Francis
Webb’s example by moving down to the south
coast, though many miles further east, to Hove.
Unfortunately, he enjoyed only a few months
of well-earned retirement before he died in

March 1910.

I am not sure whether George Whale or his
successor, Charles Bowen Cooke, initiated the
design work on a passenger tank locomotive
substantially larger than the Precursor Tanks, but
in October 1909, the Crewe Drawing Office
produced a very sketchy outline diagram,
published in the Model Engineer ten years later,
of a chunky looking inside cylinder 2-6-4T. From
this I have prepared fig 8, in the hope that it may
be of interest to someone wishing to build a really
off-beat model - figuratively speaking, of course,
although having heard the exhaust of one or two
small engines fitted with Joy valve gear, perhaps
that was an unfortunate choice of words. The
coupled wheels are shown on the diagram as 5ft.
81/2in. diameter, an unlikely dimension to find on
a document from the LNWR Drawing Office in
view of my earlier comments, and the carrying
wheels are 3ft. 3in. - the D.O. wasn’t going to get
caught out a second time! The 19 x 26in. cylinders
drive onto the centre pair of coupled wheels, and
it seems to me that some nifty design work would
have been needed to prevent the various bits of
the Joy valve gear (assuming the engine was thus
equipped) from wrapping themselves round the
leading coupled axle. Probably for this reason, the
cylinders are twice as steeply inclined as on the
Precursor Tanks, at approximately 1 in 8, but it
still looks like a mighty congested 11ft. 2in.
between the cylinder centre line and driving axle.
The North Western 0-8-0s had a similar layout,
but for them the situation was easier, because the
axle was about eight inches lower due to the
smaller wheels. The wheelbase of the proposed 2-
6-4T is 6ft. 9in. + 7ft. 3in. + 7ft. 3in. + 6ft. 8in. +
6ft. 3in., total 34ft. 2in., or just Ift. 6!/2in. more
than the Precursor Tanks, while the overall length
is nearly a foot less. More importantly, the
maximum axle loading on the proposed engine
was estimated at only 15 tons (on the driving
axle), compared to the 19 tons 15cwt on both
driving and coupled wheels of the 4-4-2Ts, which
would have given it a much wider route
availability. On the other hand, the grate would
have been steeply inclined in order to clear the
rear axle, and although no figures are quoted on
the Crewe sketch, I would have thought the grate

area would have been considerably smaller than
on either the Precursor Tanks or the Bowen Cooke
4-6-2Ts built from 1910 onwards. The grate area
on these latter engines was in fact 6% larger than
on the 4-4-2Ts and this may have been the main
reason for not going ahead with the 1909 design.

From January 1923 and for the first five years
under their new LMS masters, the Precursor
Tanks were entitled to the full crimson lake colour
scheme, but only six of the 50 engines are known
definitely to have carried it, of which just three,
Nos. 6819 (LNWR 2446), 6827 (LNWR 2077)
and 6829 (LNWR 2228) belonged to the group
with 3ft. 3in. carrying wheels. I will stick my
neck out and admit that if I were building a
Precursor Tank, I would be sorely tempted to deck
her out in that beautiful colour scheme, surely one
of the most attractive ever, but I have no doubt
that most Premier Line fans will be horrified at
such heresy. And many older readers of this
magazine will no doubt remember two superbly
finished 5in. gauge North Western locomotives, a
fine Precursor Tank built by George Cashmore
and a magnificent Jumbo built by Bill Finch, both
of which looked very fine in LNWR black (the
engines, not the builders). However, just in case
anyone feels the same as I do, basic details of the
LMS colour scheme between 1923 and 1927 are
as follows: the crimson lake was officially
identical to that used by the former Midland
Railway and described in M.E. 4230, 17 Sep.
2004, although the new company probably could
not afford to take quite so long over the process,
and the lining was much simplified. The red was
applied to boiler, tanks, bunker, footsteps and
footplate valance, although the top of the
footplate was black, along with the smokebox,
wheels and cab roof. The lining on the boiler
consisted only of a single yellow line between
smokebox and barrel, while cab-side sheets, tanks
and bunker were edged in black, with a yellow
line between the black and main crimson lake
area. The locomotive number was in very elegant
gold leaf numerals, either 14in. or 18in. high: a
photograph of LMS No. 6829 (LNWR 2228), still
retaining LNWR pattern headlamp sockets by the
way, shows the larger size numerals, but whether
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London and North Western Railway 4-4-2T (‘Precursor Tanks’): Dimensions.
Note: these are intended specifically for use in building a miniature version, so ‘internal” dimensions, such as
heating surface and internal diameter of boiler sections are omitted. The figures for 3!/2in. and 5in, gauge have
been calculated to the nearest !/64in., using 3/4in. and 11/i6in. to the foot respectively. For Gauge One, halve the
3!/2in. gauge figures, for 21/2in. gauge, halve the Sin, gauge figures, for 7!/4in. gauge, double the 3!/2in. gauge
figures. Dimensions in brackets are generally considered impractical for a working model.
Description Full size ¥din. scale 1/16in. scale
_ (31/2in. gauge) (Sin. gauge)
Length over buffers 43ft. 2in. 32%/8in, 454 /64in.
Length of main frame 39ft. 3in. 297/16in. 4145/64in.
Height to top of chimney (with capuchon) 13ft. 4'/2in. 10'/32in. 147/32in.
Width over footplate 8ft. 2in. 6!/8in. 843/6din.
Width over front & rear buffer beams (maximum width) | 8ft. 3in. 63/16in. 849/64in.
[ Height to top of footplate 4ft. Sin. 3>/16in. 4!1/16in.
Width of cab 7ft. 2in. 53/8in. 73%64in.
Width of bunker and side-tanks 7ft. 3in. 57/16in. TH/64in.
Length of cab roof 7ft. 2in. 53/8in. 739/64in.
Thickness of main frames, all sections lin. (1/161n.) (3/32in.)
Distance between frames, front and rear sections 4ft. Oin. (3in.) (41/4in.)
Distance between frames, central section 4ft. 2in, (31/8in.) (427 /64in.)
Total wheelbase 32ft. 7'/2in. 2415/32in. 34%3/64in.
Divided into: radial truck wheelbase 6ft. 3in. 411/16in. 641/64in.
rear truck wheel to driving wheel 8ft. 10'/2in. 621/32in. 927/64in,
driving to rear coupled 10ft. Oin. 71/2in. 105/8in.
rear coupled to radial wheel 71t. 6in. 55/gin. 731/32in.
Diameter of coupled wheels (20 spokes) 6ft.. 3in. 4'/16in. 6%!/64in.
Throw of crankpins 1ft. Oin. 3/4in. 11/16in.
this was true of all those which Diameter of radial truck and rear wheels (10 spokes) *3ft. 3in. 27/16in. 3296din.
received the crimson lake, I do | Pitch of boiler above rail level 8ft. 7in. 67/16in. 91/gin.
not know. The figures were | External diameter of smokebox 5ft. 8in. 41/4in. 61/64in.
shaded below and to the right in | _External diameter of boiler over cladding 5ft. 6'/2in. 4°/32in. 597/6din.
black. Some, including 6829, [ Length of smokebox 3ft. 9in. 213/16in. 363/64in.
received smokebox number | Diameter of smokebox door 4ft. 7°/4in. 33 1/sdin. 45/16in.
plates, but these were later | Height of chimney (including 1!/2in. capuchon) 1ft. 11!/2in. 115/32in. 25/64in.,
removed. The rather boring crest | Cylinder bore 11t. 7in. 13/16in. 111/16in.
of the new company, 14!/8in. | Piston stroke 2ft. 2in. 1°/8in. 2'%64in.
diameter, was carried on the side Length of connecting rod T1t. Oin. 51/4in. 77/16in.
of the bunker, and this was Position of correcting link connection (from big-end) 4ft. 3in. 33/16in. 433/64in.
initially the only indication of | Length of correcting link 1t. 11/4in. 53/64in, 111/64in.
ownership. In 1927, the decision ng:h of anchor link 3ft. lin. 25/16in. 39/32in.
was made fo restrict the crimson | C/L cylinders to driving axle 12ft. Oin. 9in. 123/4in.
lake to top link passenger | (Cylinders inclined downwards towards crank-axle at | in 16.)
engines only, and the Precursor
Tanks spent the rest of their | *Diameter of radial truck and rear wheels was 3ft. 9in. on first 30 locomotives.

existence in black, at first with a
very simple vermillion lining, but later in
unrelieved black, apart from vermillion buffer
beams and the lettering and numerals.

George Whale’s Precursor Tanks certainly
carned their keep, at first on suburban and semi-
fast trains around London, the Midlands and the
North West, but in the 1930s, when the Stanier 2-
6-4Ts arrived in large numbers, many of the
North Western 4-4-2Ts were either withdrawn or
transferred to Carnforth and North Wales.
Although spare boilers had been built as recently
as 1934, the slaughter in the 1930s was relentless,
and the last pair of these very elegant locomotives
was sent to the torch in February 1940. Had they
only survived another decade or so into
Nationalisation, they might actually have ended
their lives in a colour scheme almost identical to
that in which they began their existence, as British
Railways revived the former LNWR scheme
(although using inferior materials) for all its
mixed traffic and secondary passenger
locomotives. Included in this classification were
the Midland Compounds, the former much
vaunted ‘Crimson Ramblers’, so perhaps the
Premier Line did after all have the last laugh - the
shades of Francis Webb and George Whale must
surely have uttered a ghostly chuckle at the sight
of Derby’s pride and joy clad in the colour scheme
of its arch rival, Crewe!
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Main engine.

Michael Duggan

had dreams of gliding down the
river so set about building a steam
propulsion unit for a punt.

®PFart]

he concept was thought about years ago,
Tbut until T retired in 1979 it was not

possible to actually start making the plant,
although I had a splendid workshop and tools and
made many things, including models. The basic
idea is to drive a 23ft. 6in. punt by steam, and to
be transportable the punt is in two halves bolted
together, the machinery and driver in the aft
section, and two passengers in the forward
section. | had visions of gliding down a river (the
Wey navigation) on a fine sunny afternoon, but
had no idea at that stage of the weight, space, or
some of the practical problems. The plant should
be almost silent as it is a condensing unit.

A MARINE STEAM PLANT

Most of the machining has been done on a

Myford ML 7 long bed lathe, a Tew and Gautry = -
raised cenre-height conversion. four chucks, a T% 7] ,ﬁ_
vertical slide rest dividing head etc and all the i S SR e A ikt

milling has been done on the lathe.The general
layout is shown on the schematic diagram in fig
1, and T have used Imperial units as much as
possible. Over 1,530 studs, bolts and nuts, and 70
brass cones and nuts have been made so far.
These are made to the old standards and are of
phosphor bronze, stainless steel or brass. Mild
steel items were often supplied with the engine
castings, and brass nuts are available
commercially, but they are often chamfered on
both faces.

SAT® STEAM

WEIR FD PUMP
12.8lbs/hr
H

Main engine
I settled on a 2-cylinder, double-acting engine,
21/4in. bore with Stephensons link motion for
reversing and driving a 13in. propeller. The
castings, materials, and most of the bolts were
supplied by Stuart Turner at Henley-on-Thames
and the engine is nominally 3shp at 100psi,
50deg. of superheat, and 1000rpm, photo 1. The
stroke is 2in. and the engine 135/16in. high.

The engine has a 2:1 gearbox which drives two
feed pumps, two air pumps, and a lubricating
pump whose stroke can be varied. The L.O.

=
= i
= il A ‘B
- @
l AL] s 12.1bs/hr
DRAINS
[}m
FlG:. 1.
T = SCHEMATIC DIAGRAM
MAKEUP STEAM AND FEED SYSTEMS
L -£><:|-¢
Main engine sight glasses and L.O gravity feed. © DRAIN
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Cast iron shaft coupling and flywheel.

pump draws its supply from a small copper tank
and is fitted with a sight glass, which can be seen
in photo 2. This was a standard engine at that
time and was known as the Swan, but I added
several items and notably each of the main
bearings and the columns are lubricated by
gravity via independent sight glasses (photo 2),
the drains are all collected for passing to the hot
well, as in normal Marine practice, and a marine
type 4in. flywheel is fitted, photo 3.

One of the difficulties 1 had was cutting the
internal slot for the keyway on the flywheel.
Essentially a slotting machine is required, so |
got this done in a precision workshop nearby.

Another item [ added was a steam separator
(photo 4) close to the stop valve as described by
K. N. Harris on page 129 of his book. One of the
unknowns I decided was the amount of carry-
over from the boiler, particularly when starting.
This is made of brass and silver-soldered with
bolted covers, and the drain goes to the hotwell
too. A detail drawing is shown as fig 2.

The stop valve is a */8in. needle valve designed
for 150psi steam. It is hoped to control the speed

Steam separator.

of the engine with this and the slide valve
mechanism. This was all fairly straightforward
but it took me two years to carry out the
machining and fitting. The stop valve handwheel
is painted green in photo 2.

Boiler

I was swayed by my apprenticeship, sea service in
the war and subsequent experience to construct a
Yarrow 4 drum boiler. This has two water drums,
a steam drum, and a superheater drum and is
fired from one end. The boiler is made in copper
and silver-soldered. The superheater is all of
stainless steel and the

Die for water drum ends.

three months as they had to be precise and were a
precision job. I used a 10 ton fly press, annealed
the copper (the steam drum ends are made of 13
gauge copper) but they were pressed in half an
hour. The inspector was delighted with them.
There are no signs of cracks or thinning on any of
the radii so the clearances must have been correct.

The next problem was the 142 tubes. There are
three rows of 7/16in. tubes in each bank but for
ease of carriage home the supplier made them the
precise length, but straight, for both the straight
and curved tubes. This may have been a mistake
for I had to put them in the lathe anyhow and then
realised I would have to make a jig to bend all the
curved tubes! This took me some time, the jig is
shown in photo 7, but it worked and no tubes
were wasted. The holes in the drums were drilled
and reamed on the lathe, but a suitable clearance
allowed the silver solder to run through and fillet.

To set up the drums and tubes in exactly the
correct position for silver-soldering I made a
triangular, adjustable frame at each end, similar to
the practice in a boiler shop, photo 8. This was
made of mild steel and each rod had a ¥8in. L-H
and R-H thread, and the mild steel plate at cach end
of the steam and water drums machined to fit them

FIG.2 o seven tubes are all
r ) _ flanged and argon- arc
STEAM SEPARATOR '-9 3 welded. Details are
SCREWED & 8 9 shown in the two
WVER SOLOERED | [ drawings (figs 3 and 4),
o 4 TL and it will be noticed
h, that th ti i
SeBoLTs Dy SCREWED & = ;cs ;:g}ffﬁ. K:]:t li
Th27/16'0 SILVER SOLDERED | &1Ven UL
. b ‘ \ ) _\ T is capable of 4001b/hr if
2 ———i— needed. | estimate that
} 'L-gi' /g § ,\> D777 -7 the main engine may
| S NNANN % RN o consume 252lb/hr at
_ \ N, 5 1000rpm.
bt N L To make the dished
L/ - & 8 OFF 2BA drum ends I had to make
a s\ : BRASGHOLIS four special dies and
g N they are shown in photos
- N 5 and 6. These took me
— R
S \
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exactly. For pickling, as the boiler was 2ft. long, a
clean plastic water tank was used. For the smaller
items | made a lead lined box with lid, photo 9. Mr.
A. W. Thome of Southern Steam Services silver-
soldered all the tubes, drum ends, and pads as | had
not suitable equipment for this size of job.

The superheater (photo 10) (drawing in part IT)
required quite a lot of lathe work, not the easiest of
materials. Also I had to do quite a bit of
experimental work how to make and bend the
3/gin. tubes, photo 11. The welding was done by a
young chap as I had not the special equipment,
argon-arc, or expertise. | tested this in a tank of
water to 210psi and found seven small leaks but
after re-welding it was perfect. The possibility
exists of increasing, or decreasing the number of
tubes if my extensive calculations are proved
incorrect. An internal stainless steel baffle extends
the full length of the superheater drum, and is
made of 1/gin. stainless steel plate, and machined

in the lathe using a sandwich of wood. Details of
the superheater will be shown in fig 4.

The boiler is fitted with two-three cock water
gauges (photo 12), two blow down valves, a main
and auxiliary feed non-return (clack) valves which
distribute the relatively cold water in each of the
water drums. These drums are also fitted with a mud
plug each. All the pads are made of phosphor bronze
and the steam and water pads, the tie rod, and fittings
occupied me for the evenings of one winter. I have
fitted two downcomers in case improved circulation
is required, but I have since learnt from someone
who worked for Lloyds Register for years that many
full-scale boilers were not fitted with these, although
Thorneycrofts fitted them for some time early on.
Circulation was found adequate in the generating
tubes alone. Some of the details of the fittings may
be seen in the photograph, photo 13.

Two safety valves are fitted. They are from
patterns | made (photo 14) and are of phosphor

bronze metal and of the marine type (photo 15),
with a lot of help from various articles and books
such as the B.O.T rules, ME. 3847 and the
Mechanical World Year Book, (see references). The
one on the steam drum is set to blow at 100psi and
the one on the superheater is set at 105psi. In each
case the drain is led back to the hot well and the
waste steam to a single solid drawn ¥/4in. brass pipe
up the funnel.

Each of the four stools bear on transverse ‘I’
beams fabricated from 1!/4in. and 1 x Y8in.
stainless steel flat bar and welded. It is drilled
with !/2in. holes for bilge water to pass through.
Although it is a cool position I anticipate it is
ripe for corrosion from the bilge water,
moisture, and difficult to access. The holding
down bolts are also made of stainless steel and [
have calculated the expansion/contraction to be
a maximum of 3/32 inch.

@70 be continued.

Safety valve
in situ.
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LETTERS TO A GRANDSON

M. J. H. Ellis

moves from simple sound to the
food of love.

®Number 97

ear Adrian, My last letter ended with a
Drefcrcnce to the trombone, and this

reminds me that in the early 1950s I had
in my section of the office an elderly gentleman
named Bill Rees, who earlier in his life had been
a soldier in the Regular Army. He played the
trombone in the regimental band, and when in
happy mood, he could be heard playing an
imaginary  trombone, accompanied by
appropriate noises. The trombone contains a long
length of comparatively small-bore parallel
tubing, and I suppose that this facilitates the
production of a wide range of the overtones of
the fundamental frequency of the instrument
given a certain position of the slide. Mr. Rees
said that he had been the envy of the other
trombone players, who frenziedly worked the
slides of their instruments in and out; whereas he
had learnt how to blow an appropriate overtone,
and only needed to move his slide gently to and
fro. He told the tale that when a certain piece
came to an end he aroused the ire of the
bandmaster by finishing on a note at odds with
all the other bandsmen. With increasing
exasperation, the conductor drew his attention to
this several times over, whereupon Mr. Rees
expostulated “But I am only playing what the
music says, Sir! " The conductor replied, “Bring
it here, let me see it.”

It was then discovered that when the music had
last been put away a fly had been trapped between
the pages, and now squashed flat, looked exactly
like the note which Mr. Rees had been playing. ‘A
blot on the bandscape’, one might say!

I have taken the following definitions from
Rudiments and Theory of Music, published by the
Associated Board of the Royal Schools of Musies:

Musical Sounds are named, in ascending
order, from the first seven letters of the alphabet,
A - G, and these are repeated to represent the
same notes at higher or lower level.

Octave (eight) is the term given to the next
sound, either above or below, which has the same
letter-name, suchas A - A, D - D, etc.

Admittedly, the book would be used in
teaching children, but it does illustrate the
difference in approach between the artistic and
scientific disciplines.

However, to return to the subject of pitch, with
which I was dealing in my last letter, I can now
give you the following information:

In 16th century England, it appears that a state
of anarchy existed, as the pitch of domestic key-
board instruments was about three semitones
lower than they would be today, while church
music was pitched around two semitones higher. 1
am unable to quote any authority for saying this,
but I have the idea that as time went on the pitch
of instruments gradually tended to rise. Until
scientific equipment capable of measuring
frequency accurately became available, I don’t see
how any figures could have been arrived at until
perhaps the 19th century. That would be consistent

with the fact that it was in 1859 that it was agreed
in Paris, and later confirmed in Vienna in 1885,
that A should be standardised as 435 ¢/s. The
present standard, 440 c/s. was agreed in 1939 and
confirmed in 1960. This is only speculation, but I
would not be surprised if the need for
standardisation only arose because of the great
increase in mobility which came with the railways.

I mentioned briefly in my last letter that the
Grecks observed that if the length L of a
stretched string was reduced by a simple fraction,
say !/4, the note which it now sounded when
plucked was concordant with the sound of the
whole string. We know now that if the tension in
the string is unaltered the frequency of the sound
which it emits is inversely proportional to its
length. Thus, if its effective length is reduced by
1/4, it now becomes L x 3/4, and the frequency of
the note which it sounds goes up in the ratio of
4/3. If the two notes are heard together they blend
in pleasing concordance; and the reason for this
is, that the two notes have a number of overtones
in common. In the example which I quoted, let
the two frequencies be f and 4/3 x f, then the
frequencies of the common overtones will be 4f,
8f, 12f, and so on.

How much of it was due to good luck, and how
much to good judgement, I don’t think is known,
but | am now going to show you that the Greek
scale of eight notes (including the octave) had a
firm harmonic basis.

We have seen that any note we please is actually
only one member of a closely-knit family of
octaves, with the common factor that their
frequencies are all in the ratio of powers of 2: 1 ; 2
;4 : 8 and so on. Any two notes in an octave
sequence are bound to be concordant; but, more
than that, any two notes will harmonise if their
frequencies bear a simple ratio to one another. The
simplest ratio, after that between octaves, is 3/2.
The diagram which I sent with my last letter
(reproduced as fig 1) shows the scale devised by the
ancient Greeks, as represented by an octave of eight
white notes, C to C* of the organ or piano key-
board. An arbitrary starting-point has to be selected,
just as a zero-point has to be defined on the scale of
a thermometer, and this is done by making the first
note on the left, middle C, the key-note. This series
of seven notes, (not counting the octave C), was all
that the Greeks used, but they provided for variety
by creating seven modes, each starting from a
different note of the series. What seem to me rather
fanciful emotional associations were attributed to
the different modes, in the same way as artistic
people imagine a range of emotions to be evoked by
different colours. The modes fell out of use long
ago, but the Tonian mode, based on C gave rise to

FIG. 1. BASIC DIATONIC SCALE

the modern major scale, and the Aecolian mode
starting from A, was transformed into the minor
scale, At the same time, and as we shall see later,
the introduction of further notes, those
corresponding to the black keyboard-notes, made it
possible for a major or minor scale to use any of the
notes of the thus-extended series as its key-note.

The note, the frequency of which is 3/2 times
greater than that of C is G, and its frequency will
be 256 x 3/2, = 384 c/sec. By virtue of its
important position in the scale, this note is
known to musicians as the dominant. This would
be a convenient point at which to mention that
the musical interval, i.e. the difference in pitch
between two notes is denoted by the number of
notes in the scale involved in getting from one to
the either (both notes concerned being counted).
In this instance, these notes are C, D, E, F and G,
that is, five notes and so the interval is a fifth, in
this example, to be precise, a perfect fifth.

Another simple ratio is 4/3, and 256 x 4/3 =
341173, This is the frequency of the note F. Suppose
for a moment that we had asked ourselves the
question “What would be the frequency [ of a note
such that its dominant would be C" (frequency 2 x
256, = 512 c/sec.)?” Since 32 =512, f=2/3 .
512, = 341173, exactly the same figure as we have
just arrived at for F. It is for this reason that the
technical term for F is the sub-dominant, and not
(as I used to think in my ignorance) because it is
next below the dominant, G.

Consider now this simple ratio, 5/4. 256 x 5/4
= 320, which is the frequency of the note E. The
interval between C and E is a major third, and
because it is half-way between the key-note C
and the dominant G, E is called the mediant.

One further simple ratio remains to be dealt
with, 5/3. This gives the note A, with a frequency
of 256 x 5/3, = 426%/5 c/sec. A is called the sub-
mediant, because it lies mid-way between C” and
the sub-dominant E By the way, the interval
between A and C’ is a minor-third, the smallest
of concordant intervals. The frequency ratio is
2/(5/3), = 6/5.

We have now accounted for six of the notes in
the octave, leaving D and B, which are derived,
not from the tonic C, but from its near relation,
the dominant, G. In the key which has G as key-
note, the dominant is D’, with a frequency of 256
x 3/2 x 3/2, =576 c/sec., so making D next above
middle C 576/2, = 288 c/sec. Similarly, the
mediant is B, with the frequency 256 x 3/2 x 5/4
= 480 ¢/sec.

I said in my last letter that I would make a
study of the extent to which concordance would
occur between the notes of a scale of 19 notes. I
have accordingly compared the frequencies of
the notes of the equal-temperament scale of C
with those of an equally-tempered scale of 19
notes covering the octave C to C” | found that the
notes E, F, G, and A (which in the scale of C are
the principal concordant notes with me Keynote
C) had counterparts in the 19-note scale with
frequencies within less than | per cent. The
results were as follows:

E 0.4 % ;F 0.2 %; G 0.87 %, A 0.83 %. Roger
Penrose’s statement was therefore correct. And at
this point, I think you are entitled to a well-
deserved rest!

Your affectionate Grandpa.
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ONCE I BUILT
A RAILROAD...

Tony Finn

continues to describe how he
comnstructed a 5in. gauge track in
his garden using commercial
components.

@Part Il continued from page 731
(M.E. 4289, 20 December 2006)

went to the Harrogate Exhibition in 2004

with the intention of buying track kits and 1

was also intending to buy the rail in 4-metre
lengths. 1 was advised against this by one
supplier, PNP, who said that longer lengths would
give me more expansion problems. In the event,
I found that PNP were offering a nice 5% Show
discount on a complete package of what I
wanted, and I could order it for delivery three
months hence and still get the show price without
paying for it up front.

Track building begins

I was very much enamoured of the PNP sleeper
system, with the offset pips and >> arrows, on
the plates under the chairs: if both sets of >>
arrows on the pip plates face inwards, you have
automatic gauging to 5 inches. Point one
outwards and you have an increase of !/32in.;
both outwards will give you !/16in. increase. 1
used !/16in. on the 18ft. radius, and !/32in. on the
25ft. used as a transition curve into the 18fi.
radius curves, and also on the 28-30ft. radii: this
last is used on the up-and-down curves. So, faced
with the deterrent prospect of otherwise having
to drill 4,800 holes to jig, as against 3,200 ready-
positioned ones, it was an easy decision to make:

I placed the order. Not necessarily the absolute
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Nice looking track! The first
length assembled. Note the
colour of the now rain-washed
ballast.

cheapest, but certainly less messy
than buying from a
different sources, and there was
not that much in it, anyway.

In mid-August, it all arrived:
four packs of rail, separate for
ease of carrying, 66 2.5m lengths
in all, ended up on the dining room floor,
together with ecight large cardboard boxes
containing 800 sleepers, 1600 chairs and their
locating pips, 3200 screws, and 66 sets of
fishplates with their screws. I didn’t have the rail
bending rolls then, so I put together one trial
straight section on a board on the dining room
table whilst the August rain poured outside. 1
couldn’t wait to see what it looked like on the
ballast, (photo 6). PNP do not have a rail
bending service, as do some suppliers, but the
cost elsewhere is £1 per rail length, so there was
a further saving of about £50 from making and
using one’s own bending rolls.

Bending the rails

On the subject of track bending, Neville told me
how he had done it. He also used 5/8in.
aluminium rail, and made a bending machine, of
which he gave me details and photos. You can
buy one already made - | saw one at Harrogate -
but it was £65 and [ wasn’t greatly impressed, so
I decided to build my own (photo 7). Neville said
that it was hard work to use, as he had pushed the
rail through the rolls by hand. My block has
about the same size and wheel spacing as his, but
his wheels are smaller, and his is designed so that

Rail bending rolls with micro-adjuster.
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the rail rubs along the surface of the block which
is bound to create extra work to overcome
friction. I deliberately raised my wheels up, and
inserted a Teflon slipper plate on the block for
the rail to rub on, which eased things. I spoke to
Jeff Price of Miniature Railway Supply Co. who
advised me to make the wheels as large as
possible to reduce the contact angle when
feeding the rail in to make it take up, and to fita
handle about 1ft. long to turn the wheels. This
was very good advice, as it is very easy to bend
the rails with my rolls. Neville told me that the
original phosphor bronze bearings on his had
picked up on the shafts so he had replaced them
with ball races which solved the problems. Mine
are Oilite bushes 3/4in. long by 3/4in. diameter,
pressed into bored holes in the rolls, and they
have performed well, The !22in. shafts are silver
steel, not hardened.

The amount of offset (versine) of the chord
from the circumference, which is the amount the
middle wheel must protrude into the line of the
outer ones to achieve a curve of 18ft. radius, is
readily calculated using Pythagoras or
trigonometry, and is only about 0.01lin. A
spreadsheet program made calculation and
graphing of this dimension for different radii
casy (fig 4). Another way I found later to get the
versine is to use the formula V =L2? + (8 x R)
where L is the length of the rail, and R is the
radius of curvature: this is accurate as long as L
is less than 0.5R. In practice it was necessary to
increase this a bit because the aluminium has a
certain amount of spring back. The coarse
adjustment is made by turning the lockable screw
on the back which slides the middle wheel, but
there is also a fine adjustment on one side wheel,
which has an eccentrically mounted shaft which
is adjusted by the rotation of the lever and
locked. This gives 0.040in. of movement, but the
dial is graduated for 0.020in., the equivalent
movement of the middle wheel against the
middle of the chord. This seems to work quite
well, and I found the fine adjustment useful. The
coarse adjustment bolt is 20tpi.

Another spreadsheet program calculated the
versines for an 8ft. chord of the 2.5m length of
rail for different radii, and this was marked off
as shown in fig 5, on the middle of the edge of
the 8ft. chipboard on which I was assembling
the sections, allowing me readily to check the
radius of a rolled rail. I rolled the inner and
outer rails to the same (centreline) radius, on the >

MODEL ENGINEER 19 JANUARY 2007




N
4]

Offsets for various radii
(forrolls at4.5" centres)

]
o

h ©o O

Offset in 0.001"

—

0

10 15 20 25 30 35 40 45 50
Radius, feet

Fig 4: Offset of the centre roll for a given radius. In practice the roll needs to
be wound further in, because of spring in the rail, so this is only a guide.

principle that one rail would spring inwards and
one cqually outwards on assembly, and this
proved to be the case. The rail took on a certain
amount of helical twist when rolled, due to its
unsymmetrical cross-section, so I re-rolled it in
the opposite direction to counter this. Most of
the curved pieces of rail were railed back and
forth in this way several times. until well work
hardened. Despite the rail running tightly across
the base of the rolls, there was always a certain
amount of residual helical twist, but in practice
this didn’t seem to be a problem when the track
section was assembled. Somebody told me that
[ would have to cut both ends of the rail sections
off because the rolls can’t curve the first and
last bits to enter them. I worked out the
deviation caused by this small straight and it is
only a few thou, insignificant in this context,
and certainly not noticeable at 18ft. radius
(although Jeff Price said that it would be at
10ft.). Yet a third computer program calculated
the amount to be cut off the inner rail before
bending, to match the ends to a given radius
after bending. This worked surprisingly well,
and I think I only got it wrong once. After
shortening the rail, the slotted holes for the
fishplates were made prior to bending.

One thing I had thought of making was a
punch for the rail end holes, which are slotted to
allow for the expansion movement. You can get
the rails already punched, at a cost, but you can’t
punch both ends of the curved sections until the
inner rail has been cut to length. I drew out a
tentative design, but it seemed a lot of work to
make in gauge plate, so in the end, [ tried cutting
the slotted holes with a slot drill on the milling
machine, and this proved so easy that they were
all done this way, using a jig and a gauge (photo
8). 1 drilled the first hole through with a 3/16in.
slot drill, then moved the rail in the vice by an
appropriate amount, using the gauge, before
cutting the other half of the hole. This left a
double cusp in the middle of the slot, which was
then removed by quickly repositioning the rail
again and making a third cut. The gauge is set to
move the rail by about 0.1in. giving a slotted hole
of about 0.270in. long. With M4 bolts, this
allows an endways movement of about 3/32in. on
each rail end, or just over 3/16in. across the joint,
and this seems to have been enough. At least, |
haven’t seen any significant movement due to
uncontrolled expansion. The gauge is 3/4in. wide,
the distance between the fishplate hole centres,

and its full width gives the distance to move to
mill the second hole. The brass bolt head on the
side gives the additional distance for making the
second cut of the second hole. This may sound
laborious, but in practice I could cut the two
slotted holes in less time than it takes me to
describe it. If you haven’t got a milling machine,
the same simple jig set-up can be used on a bench
drill, as there isn’t any sideways cutting to give
problems, but you would still have to use a slot
drill and not a normal twist drill.

The M4 bolts supplied with the fishplates have
an oval part under the head which locks them in
the punched oval hole in the fishplate, so no
spanner is needed on the inside of the rail. The
nuts are nyloc, which allows easy adjustment of
the required slackness: I tighten them fully, then
back off by two flats, with the result that the
fishplate supports the rail joint firmly but the rail
can still slide as it expands and contracts. The
sliding face of the fishplates were greased with
graphite grease. Neville told me it was important
that each rail joint was supported by a sleeper
underneath the joint, but I have found that this
isn’t so with the heavy-duty steel fishplates I
chose to use. It might be a different story with the
lighter gauge fishplates on the market, and
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Fig 5: Versines marked on the middle of the track
board edge.

Set-up in the milling machine for cutting the fishbolt slotted holes. Note the
gauge, with brass distancing pip at the right-hand side, for the outer hole.

personally I would see that as false economy.
‘When using this track system, with flat bottom
rail in chairs, it doesn’t represent full size practice
anyway, so scale appearance is not an issue.

During the winter of 2004-05, 1 put together
most of the track sections. Being weatherproof,
once [ had assembled a section, it could be stored
outside. To assemble a section, 28 sleepers and 56
chairs and their ‘pip spacer plates’ were counted
and put ready. Chairs were slotted onto the rail
lengths and roughly spaced out, and then their pip
plates inserted, with the moulded-on arrows
pointing in the appropriate direction. Assembly
was started by serewing chairs to a sleeper at each
end, and two in the centre. The spaces between
these sleepers were then progressively filled with
the remaining sleepers by systematically halving
cach gap. A track gauge is helpful here, and I
made both a fixed gauge. and a rolling gauge. the
latter having adjustable pieces on it for use on the
over-gauged curved sections. As track gauges are
essential when building pointwork, these were the
first tools to be made. A simple gauge was used
to get the sleeper spacing correct. When [ first
started assembly, 1 was using the drill point 7mm
A/F hexagon head screws provided, but one of the
pre-moulded holes in the sleepers was over a rib
in the underside, and the screws would not
penetrate the rib, stripping out the holes instead,
so | found I had to drill these holes through before
the screws could be tightened. [ pointed this out to
PNP, who had not come across this problem
before, but Paul Norman quickly sourced some
new screws with sharp non-drill points and this
solved the problem altogether. The new screws
were !/4in. A/F rather than 7mm which proved an
advantage, since a hexagon bit adapter can be
used to drive them home instead of a 7mm socket:
being smaller, it fits the narrow space next to the
rail much more easily than a 7mm socket.

My fixed rate electric screwdriver proved
inadequate for the job, and I obtained a new one
with adjustable torque: this was ideal for the
purpose, and I now regard it as an essential tool
for anyone building track using this system. The
hexagon bit adapters are really too soft for this job
and they eventually wore out, the ends being
machined off progressively until there was no
longer enough hexagon socket left. | made new
socket bits from silver steel. The circumference of
a hexagonal bar is three times the distance point
to point. Divide this by n to get the diameter of
the hole to be drilled in the silver steel bar. The
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The ash pit before installation. All photos: Tony
Finn and Geoff Thorne.

hexagon was first forged roughly, and then finally
over a !/4in. A/F Allen key on the anvil, before
hardening. A piece of !/4in. A/F bar (usually the
drive end from the defunct adapter) was force
fitted into a round hole in the other end of the bit,
and served to fit in the drive socket of the
screwdriver. These bits, easy to make, also wore
but much more slowly than the hex adapters.
With the winter over, I had a pile of 2.5 metre
track sections ready to lay, and these were
quickly laid on the parts of the formation that had
already been completed. Once the track laying
had nearly reached the patio, | needed to fit an
ash pit. This had to be in the section common to
the circuit and the up-and-down section. The ash
pit (photos 9 and 10) is about 6in. deep and the
sides are made from cuts of an 18in. paving slab.
The corners are pegged together with 6mm
stainless steel pegs, and this rectangle rests on a

Track laid across the back lawn and the ash pit
now installed. The points are not yet built.

Summoer 2005 -track laid across the front lawn
but not yet ballasted up.

full paving slab set in the ballast, with the
surrounding ballast holding it all in place. I made
a frame of 1 x lin. steel angle set apart to match
the rail gauge, and to this were fastened two
hardwood lengths of sleepering to which the rails
are clipped on the inside with clips made from
bent Meccano angle brackets, and stainless steel
dome head screws and washers on the outside.
This has proved very satisfactory, as long as the
fire is quenched straight away.

The western part of the formation was built
across the front lawn (photo 11), and was by now
a well-practised operation: 1 dug a small soak-
away at the low point in the front lawn into which
to drain it. The track sections crossing the newly
block-paved drive were made and laid and the
final closure piece of the loop was cut to size on
27 July 2005, (photo 12)

@70 be continued.
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The bottom flange can be machined using the 3-jaw chuck fitted with soft
jaws. Tailstock support is again needed.

bottom flange.

The fixed steady is brought into use again when boring the hole in the

AMES BEGGS AND CO.
OTTLE FRAME ENGINE

Anthony Mount

completes the main frame before
moving on to the bearing pedestal.
@Fart Il continued from page 739
(M.E. 4289, 20 December 2006)

ow the top recess can be machined and the

neck of the casting bored to size. Now for

the tricky bit, change to a self-centring
chuck and use soft jaws that can be machined out
to receive the top flange. Give tailstock support as
shown in photo 7 and bring the bottom flange
edge to finished diameter. Set up the fixed steady
on the freshly machined flange edge and remove
the tailstock support. Another photograph (photo
8) shows this arrangement. The extended base
can now be machined away to give a finished
flange thickness, at the bottom, of 5Smm and the
bottom should be bored out to 40 millimetres.

I deviated from the drawing slightly as I had
plenty of thickness on the bottom flange, so I
machined an additional 50mm diameter spigot
3mm long on the bottom that located into the
base cone, which was bored out to 50mm instead
of 40mm to receive it.

A photo showing the set up approach used when mounting the main frame

on the milling machine.

The next machining operation is the most
difficult one on the main frame and that is to
machine the slide bars. They are cast integral
with the frame so to get at them means going
inside the frame with the cutter.

Setting up is of paramount importance, as the
slide bars need to be equidistant both ways from
the centre line to line up with the piston rod. Turn
the casting so that the slide bars are lying
horizontal, a parallel between the table and the
underside cut out flange will help to orientate the
casting, and then clamp the frame to the table,
which is more easily said than done. I used studs
and large washers each end to clamp the casting
to angle plates, which were then bolted to the
milling machine table, see photo 9 for this setup.
A square off the side of the table can be used to
set the angle plates square, which should also
line up the centre line of the column with the
long axis of the milling machine table.

Use an edge finder to pick up one of the turned
flanges on its outside diameter and then, by using
co-ordinates, find the centre of the casting and zero
the dial. You can now keep the faces of the slide bars
an equal distance from the centre line but do not
forget to allow for any backlash in the feed screw.

You can also check the axis of the frame by
using a piece of plain rod in the drill chuck and
positioning it so that it just touches the base
diameter, zero the dial, move along to the top and
feed in the table by 14.5mm and the rod in the
chuck should just touch the side of the top flange.

Use the side of an end mill to machine the
faces of the slide bars, and change to a Woodruff
cutter to machine the edges, which can be seen
in photo 10. The Woodruff cutter can be
positioned by first lining up the bottom of the
cutter on the edge of one of the turned flanges.
You know the diameter of the flange so you can
calculate how much to drop the cutter down to
machine the top edge of the slide bars. Then, to
machine the underside, you drop the cutter down
the thickness of the slide bars plus the thickness
of the cutter.

A small job to finish off the slide bars is to file
a chamfer on the lower ends to ease entry of the
cross head and to give clearance to the
connecting rod. You will know if the slide bars
are correctly located when you come to fit the
piston rod to the cross head. All is not lost if it is
out as the hole in the cross head can be drilled
offset, though it will mean the cross head can

Machining the edges of the slide bars in the main frame on the milling

machine using a Woodruff cutter.
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only be fitted one way. Photograph 10a shows
the cross head being spotted by a drill passing
through the bottom cover which is being used as
a locating jig.

While set up on the milling machine the
pocket for the bearing pedestal can be machined
in with a 6mm end mill, this operation is shown
in photo 11, Position the cutter on the centre line
of the casting and machine down to the top face
of the bottom flange. Stop just short of the face
and set the stop. Then machine either side of the
centre line to the full width of the pedestal. Be
careful to take equal amounts off either side.
Take a finishing cut along the bottom to bring it
flush with the flange face.

Before removing the frame undo one of the
angle plates and scribe a line across the bottom of
the frame along the centre line. This operation is
shown in photo 12. Replace the angle plate and
remove the other angle plate and scribe another
line across the other face.

If you are building the engine with two
pedestals within the frame turn the casting over
and re-set with the machined pocket on a
parallel. This will orientate the casting. Tighten
the bolts against the angle plates, then pick up the
edge of the flange as before to use co-ordinates to
find the centre of the frame, then the pocket for
the bearing pedestal can be machined.

Last job on the main frame is to drill and tap the
stud holes. It will probably be easier to make up a
drilling jig to locate the top holes, as these jigs can
be drilled in the dividing head, ensuring the correct
positioning of the holes. However, you already
have one in the form of the cylinder top cover.

The top cover can be fitted to the top of the
frame and two of the holes can be lined up with
the scribed centre line, clamp the cover in place
and spot through for the stud holes. Remove the
cover and drill and tap M3 (5BA).

If you have forgotten to scribe the line all is
not lost. Use a length of, say, 25 x 6émm mild
steel bar and stand this vertical against the
frame with the inside face pushed against the
pocket seating for the pedestal. A small square
can come off the face of this bar lying on top of
the top cover and the blade of the square can be
used to line up with two of the drilled holes in
the top cover, clamp in place and spot drill,
remove the cover and drill through the flange.

The pocket for the bearing pedestal being machined into the main frame

with a 6Bmm end mill.

The cross head being spotted by a drill passing
through the bottom cover.

Take care as the drill passes through as it is
close to the root curve of the frame and the drill
might snatch.

For the bottom stud holes, if you have drilled
eight equally spaced holes in the bottom drilling
jig, then two can be lined up with the scribed
line and the four adjacent ones used to drill the
holes. However, a drilling jig for the base is not
essential. If you bolt the frame to the milling
machine table upside down see photo 12a, after
you have fixed the pedestal in place, a straight
edge can be held against the pedestal face and
lined up by eye with one of the T-slots. This may
sound a bit hit and miss but you will be
surprised how accurate the eye can be in a
situation like this.

My drill chuck has a tapered body that starts
just a little smaller than the 50mm hole in the
frame base, this was used to locate the centre of
the frame then co-ordinates were used to position
the holes in the base, the three fixing holes for
the pedestal being counter bored at the same
time. I was very pleased when offering up the
pedestal, that had also been drilled using co-
ordinates, that everything lined up exactly.

I have shown two tapped blind holes through
the frame at the top of the slide bars, these are for
oil cups screwed in from the outside. The drilling
of these holes can be done while the frame is
clamped between angle plates and a square off
the milling machine table with the blade against
the pedestal will square the frame up and co-
ordinates can be used again to find the centre of
the frame, see photo 12b.

When fitting the pedestal to the frame it can be
bedded in on a thin layer of epoxy filler, this will
squeeze out as the screws are tightened and if
you use a spatula with a rounded end to remove
it you will automatically form a curved fillet.
When this is cleaned up with abrasive paper after
it has hardened it will look as if it is all one
casting after it has been painted.

Bearing pedestal (part 03)

The bearing pedestal comes as a separate mild
steel, laser cut blank, though it appears in the old
engraving that it was cast integral with the base
on the full size prototype.

It is much easier for us to look on it as a
separate component and far easier to machine as
a scparate item. Laser cutting leaves the edge
slightly undercut so start by machining the
bottom of the blank flat to fit onto the base, and
bring it to finished length at the same time; the
blank is supplied a little over length. The
undercutting is hardly noticeable on 8mm thick
material but, even so, better to machine the
bottom edge than to have the pedestal trying to
imitate the Leaning Tower of Pisa.

Drill and tap the stud holes at the bottom and
for the bearing cap at the top, these are best
positioned using co-ordinates. Clamp the
pedestal in the machine vice of the vertical
milling machine. Use an edge finder to pick up
the face and one edge and drill the holes. The top
two are tapped M5 (2BA) for the studs, the
bottom four are tapped M4. [ have used a metric
thread here, as Allen cap head screws are much
cheaper in metric sizes. Draw file the curved
edges and lightly radius the edges to finish off
the pedestal blank.

Fixed to the pedestal is the bearing housing. In
the full size engine the bottom half of the bearing
housing was cast integral with the pedestal, but
on the model it is a separate item.

Both halves of the bearing, which are
identical, are water jet cut from mild steel plate.
I have had them cut a little oversize to allow them
to be machined to length. Start by running a file
over the mating surfaces to ensure they are flat.
Mine had a slight upstand at one position where
the cut had ended. If you are unhappy with the
finish a light cut can be put on with an end mill
to clean up the mating surfaces.

Scribing a line across the bottom of the main frame along the centre line
using the surface gauge.
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Above: Drilling the main frame base.

Right top: Drilling the mounting holes for the slide
bar oil cups.

Right bottom: Boring the separate pedestal
bearing in the lathe.

Take equal amounts off each end to ensure the
bearing is central. They can be clamped in the
machine vice of the vertical milling machine
overhanging the edge of the vice, and the side of an
end mill can be used to machine the ends of the caps.

While still clamped in the machine vice the holes
can be drilled. Again co-ordinates make positioning
the holes simple. The top-bearing cap can also be
drilled and tapped in the centre for an oil cup.

Using temporary screws, bolt the two halves
together and set up in the 4-jaw independent
chuck with the centre hole running true. Check
now that the outer edges are also central. If they
are not centralise the housing by the outside and
ignore the eccentricity of the bore, the bore can
now be machined to 16mm diameter with a short
stiff boring tool as seen in photo 13. Chamfer
both edges of the bore.

The actual bearings are made from bronze.
Both bearings are flanged both ends. To follow
the prototype the bearings should be of the split
type. Soft soldering together two slabs of
rectangular bronze, hold in the 4-jaw
independent chuck and turn down to 20mm
diameter. Recess the middle to fit the bored out
size in the caps and bore out the bearing to fit the
crankshaft, and then part off.

However, as the crankshaft is made from
parallel material we can cheat there and make the
bearings as solid shells. Making them is a simple
turning process. Just hold a length of bronze bar
in the lathe chuck. Face off, centre and drill down
11.5mm diameter. Then with a chucking reamer
bring to finished size at 12mm. If you do not
have a reamer then use a boring tool to open out
the drilled hole to fit the crankshaft.

A drawing and more details of these bearings
will appear later in this series so let us
concentrate on finishing the pedestal first.

@70 be continued.
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Fairbairn cranes had a
distinctive curved jib, basically
a quarter of a ring, which
combined height with good
reach, at the expense of an
expensive box section jib.

‘&sm

i/ LIFTING
. “AND
FTING -
LONG AGO

John Ditchfield

presents more on dock side cranes
and other related topics from the
fascinating history of heavy lifting.
@Part IV continued from page 748
(M.E. 4289, 20 December 2006)

cranes, with special emphasis on those big
imposing iron tripods known as sheer legs.
These were relatively simple devices, but
required the ship to be carefully manoeuvred
below the crane’s hook. The last quarter of the
19th century saw the introduction of very large
dock side cranes with the ability to slew.
However, their capability for picking and placing
the load was limited by the fact that the jib's
angle was usually fixed (that is to say, the jib
could not be luffed). They took up less space than
sheer legs, and also they allowed loads to be
deposited over a much larger area of the quay
side than did sheer legs. As an example of early,
large slewing jib cranes, Cowans Sheldon
produced 130 ton machines in the early 1890s for
Cessnock Dock and Finnieston Quay on the
Clyde. For the Cessnock crane, the weight of the
supporting masonry was no less than 4,300 tons,
and this was on top of supporting concrete
cylinders of similar dimensions. The crane
slewed on massive tapered roller bearings. The
Finnieston crane was eventually replaced by the
hammerhead crane that stands today as a
reminder of Glasgow’s industrial past.
At least one medium-sized Victorian dock side

In the previous issue we looked at dock side

steam crane has survived intact in the UK, this
being the Fairbairn-type crane built in 1875 by
Stothert and Pitt for Bristol Harbour. Fairbairn
cranes had a distinctive curved jib, basically a
quarter of a ring, which combined height with
good reach, at the expense of an expensive box
section jib (photo 10). Large Fairbairn cranes
obtained their stability from a spigot delving
deep into the wharf. This arrangement minimised
the crane’s ‘footprint’. The Bristol crane was not
one of the largest, with a capacity of only 35 tons,
but it has survived in excellent condition and is
still occasionally steamed for demonstration
purposes. It is also one of the few cranes to
feature rose motifs in the cast iron window
frames! Fancywork is not something normally
associated with Victorian crane cabs. More
typically, a crane cab looked like a rushed
assembly of off-cuts from a corrugated iron shop,
or alternatively like a large garden shed with
lengths of ironwork protruding.

A much larger, 100 ton capacity Fairbairn-type
crane could be secen at Hartlepool until 1975,
while a smaller, 30 ton hand operated version has
survived at Dover. This was made by the
aforementioned Easton, Amos & Anderson Ltd.
I recently came across a very similar one, albeit
motorised, in the time-warped Arsenale in
Venice. More impressive was a neighbouring 160
ton capacity hydraulic crane built by Armstrong,
Mitchell of Newcastle c¢.1885. Visitors to Venice
should note that the Arsenale is only open to the
public on special occasions. There’s an excellent
maritime museum next door to ease the
disappointment of finding the Arsenale

Ve

inaccessible. To avoid the disappointment of
finding the museum closed, go in the morning.

I will end this section on seaside lifting
equipment cranes by briefly mentioning floating
cranes. These were mainly used as substitutes for
or alternatives to large quay side cranes or for
fitting-out in shipyards, and for assembling other
large cranes, or for fishing heavy objects out of
Davy Jones® Locker. | will make no attempt to
trace the development of these ungainly
monsters, but I was surprised to learn that a
massive steam powered, paddle-propelled
example was in service for raising sunken ships
as early as 1850. This was known as Bishop's
Floating Derrick, and was built by Thames
Ironworks of Blackwall. The cranes main
structure was an 80ft. high iron tripod, and this
was surmounted by a 50ft. high king-post. A
horizontal boom, 120 feet long, was attached at
mid-span to the main column.

A similar concept was adopted by Isaac
Newton (no, not that one) for the New York
Docks’ floating 100-ton crane built by Delameter
Iron Works in 1872. The main structure was in
the form of a ‘pyramidic frustum’, a sort of
wigwam shape. Like a Dalek’s body. For those
unfamiliar with Daleks, think pepperpot. So, the
crane’s body was like a pepperpot. Made from
timber rather than glass, but it did have lots of
sash windows. Above this protruded a tall tubular
king post, assembled from iron tubes 40in.
diameter, Above all this was a flagpole for the
Stars and Stripes, further reducing the danger of
the crane being mistaken for an incoming hostile
warship. The king post revolved in two ball
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bearings. A horizontal jib projected in either
direction from the top of the timber tower, and
this was braced from above and below by bars
and wire ropes. Strangely enough, the carriage
(crab) was not mounted on wheels and rails, but
slid along the beam, being faced with wooden
(ash) pads and sliding on brass plates attached to
the crane’s beam by countersunk screws.
Digression: An American account of the crane
refers to ‘counter screws’, which made me realise
that ‘countersinking’ was originally applied to
the brass counters of shops, banks, etc.

Newton’s crane was described in detail in
Engineering in 1873, The article’s author was
favourably impressed, but criticised some earlier
American attempts at ‘Bishop-type’ floating
cranes. It is fair to say that this view was
probably not merely chauvinistic, being
influenced by the fact that a number “had
collapsed under moderate loads .

There is something disturbing about the
concept of a structure with the appearance of a
reduced Eiffel Tower perched on a raft. A
floating crane does not conform with the dictum
*If it looks right, it is right’. It’s not as though
they were confined to the calm and shallow
waters of docks and harbours. There was a
tendency to build them in Europe and send
them far away, as far as New Zealand, in
fact. Apologies to our New Zealand readers
for implying that they are far away. Ideally,
floating cranes were despatched with their
jibs removed, but this pre-supposed there
was a way of refitting the jib at the
contraptions’ destination. Tall floating
cranes sent across wide oceans are
sometimes referred to as ‘shipwrecks’.

I was amused by a 1901 account of a 100
ton floating crane built by Armstrong,
Mitchell & Co., which stated that in the
acceptance trials “the speed over the
measured mile was a little over 5 knots"".

“Ready to go, chief?". “Ready, Cap'n?
We're going flat out. Can ye no feel the
vibration up there?”

Unusual shipyard crane

I had not intended to address the subject of
shipyard cranes, other than those of the
sheer legs variety, but my researches
revealed an example which I think is worth
highlighting. The Engineer of 23rd
November 1866 described a crane installed
at the Abden shipbuilding yard in Kircaldy
(fig 11). The yard built vessels up to 2000
tons, and the East coast lacked a suitable
crane for fitting out steamships of this size.
The company’s engine works were three

miles away, and boilers and engines were This chain is transmitting power from the worm wheel via the

slips were located 50ft. below, and a gantry was
built across all three slips to accommodate an
overhead crane running on rails 50ft. apart.
These rails continued on land to meet the
railhead and the overhead crane, of the gantry
type, could pick up boilers and engines and place
them in the ship. This allowed more fitting-out to
be done before launch, and also allowed more of
the enclosing plate work to be completed,
stiffening up the vessel for launching. Readers
may be less impressed by the fact that the crane
was hand operated. Be impressed though, by the
fact that the men on the cranks could lift and shift
a load of 50 tons.

Chains and wire ropes

Regardless of the type of crane, chains were the
medium of choice for lifting for a very long time.
The longer the chain, the more relevant is the
expression involving the words *as strong as’ and
‘weakest link’, and it is not difficult to see why
multi-stranded wire rope came to supersede
chains. Apart from the reduced chance of failure
without warning, ropes will pass much more

smoothly over pulleys than will a lumpy chain.

brought by rail to the yard. Three adjacent notched puiley.
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Smoothness is particularly important with
suspended loads, because of the impulsive forces
that arise with any jerky movement.

Wrought iron chains held sway, so to speak,
for many years, but they had an inherent
deficiency, namely the risk of embrittlement.
British regulations for the inspection and testing
of industrial chains came into force in 1905, and
these included requirements for annealing
wrought iron chains (below a certain link size) at
six-monthly intervals. This reflected the risk of
embrittlement in service due to work-hardening.
The heat treatment activity also burned off the
accumulated dirt and grease, revealing the extent
of any wear of the links. One test for
embrittlement was to hold a link on an anvil with
its major axis vertical, and strike it with a
hammer. A case was reported of an embrittled
!/2in. dia. link being broken by a 7lb hammer
dropped a mere 3 feet. Steel, especially of the
older ‘rimming’ variety, was not immune from
brittle failure. Wrought iron continued to be used
long after steel became widely available. This
was because of the difficulty in obtaining good
quality welds in the steel links. Not that all chains
links were produced by welding. Various
methods were introduced for forming
lengths of chain from solid bar, but that will
have to keep for another time.

Steels chains are still widely used for many
lifting applications, most commonly on
‘chain blocks”. Incidentally, my 1 ton
capacity specimen is surely a candidate for
the grandest name for modest lifting
equipment: ‘The Hyper-Acme Chain
Block’. Chains are clearly much more
flexible than wire ropes of equivalent
strength, which can be a definite advantage.
Try storing a long, thick wire rope in a neat
pile, or in a small box. Or in a bucket. Why
a bucket? Well, periodically lowering the
chains into a tank of lubricant was the best
way of getting oil to the wearing surfaces.
Chain slings can be more readily wrapped
around awkwardly-shaped objects without
damaging the sling (provided that suitable
packing is used to separate the chain from
sharp corners). For crane hoists, the
difference in flexibility meant that cranes
with wire ropes needed larger diameter
drums and pulleys than did chain-equipped
machines. I should mention that the drums
of all but the humblest cranes had a spiral
groove to offer reduced contact pressure on
the chain or rope, and to ensure neat laying.
Overlapping of the chain or rope was best
avoided on the drum. Thanks to m, a
surprising amount of chain or rope can be
accommodated on a given size of drum. For
example, if we wanted our overhead crane
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to lift heavy loads through a height of 30ft., and
if our drum diameter is, say 2ft., then five turns
of chain or rope would suffice. However, it was
usual to take the chain round a pulley attached to
the hook, so as to provide mechanical advantage
and reduce the load in the chain. This doubling
means that we actually need 60ft. of chain to
raise the load. Ten turns it is, then. However, the
main hook might well have two pulleys, so the
total chain length and hence the drum width, are
further doubled. The Craven crane illustrated in
Part [ had an additional hoist, smaller and faster,
for quick lifting of light loads, and this has a
single fall of chain attached directly to the hook,
allowing its drum to be very compact.

Whilst bearing the tension of its load a
hoisting chain has to navigate the periphery of
the drums and pulleys. The effect of a small
diameter may be evident in the photo of the chain
block (photo 11). This chain has to transmit
power from the worm wheel via the notched
pulley. Chain wear will occur when it rolls back
and forth over the small diameter drum or pulley.
Noting how the loaded chain changes direction
as it goes round the pulley, it will be apparent that
the small points of contact between adjacent
links will be most vulnerable, with appreciable
rubbing movement when the links pivot on each
other. I should mention that the chain block is in
scrap yard condition, but spruced up with a wire
brush to have its photograph taken. If the
wormwheel looks rather ugly, there is a good
reason. The teeth are unmachined. ‘Cheap’
would have been in the maker’s brief, and the
wormwheel and notched pulley are cast in one
piece. An interesting job for the foundry.

The later nineteenth century saw the adoption
of a different type of lifting chain, sometimes
known as a pitch chain or a Gall’s link chain. This
was similar to a bicycle chain, having steel plates
and pins, but without the rollers. Manufacture
would have been straightforward, with no
requirement for skilled hammer welding as was
the case with conventional chains. As an example
of the use of such a chain, a large 60-ton
Rotterdam docks jib crane built by Stiickenholz
of Germany had a Gall's chain of 6in. pitch with
2in. dia. pins. Such chains seemed to be more
popular on what we like to call ‘the Continent’.
They were used in conjunction with sprocketed
wheels rather than drums, so there was no need
for a wide hoist drum. The use of pitch chains of
this type was frowned upon by a correspondent to
Engineering in 1882, who argued that the inner
link was difficult to lubricate, and dangerous
wear took place unseen. The letter writer was a
lift (elevator) designer, and his readers no doubt
had a healthier and longer life when they reverted
to using the stairs rather than risking the lifts.
This was before Mr. Otis introduced his safety
elevator. The letter cited problems arising due to
poor access for inspection, cleaning and
lubrication, and quoted an example of a
conventional chain that failed after two years’
service due to the links having worn down to
/16in. thickness. He was no fan of wire ropes,
either, due to their short lives when used in
conjunction with small diameter pulleys on lifts,
where excessive bending of the rope occurred.
Strangely enough, he was more disposed towards
copper wire ropes.
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Differential pulley

Those sophisticated Ransomes & Rapier
people were carly advocates of wire ropes. On
some cranes their sophistication was emphasised
by incorporating a second drum of the ‘fusee’
type, as found on clocks, but somewhat bigger.
This was all to do with allowing the jib to be
raised and lowered without affecting the height
of the hook. Digression: Ransomes were nothing
if not adventurous. They built large Goliath
‘pendulum’ steam cranes for harbour
construction. The special feature of these was the
ability to swing a wagon load of stone out beyond
the reach of the jib, and then tip the contents at
the end of the swing. Ransomes & Rapier's
products will be familiar to many older readers
who studied popular engineering books (of the
genre whose chapters were entitled The Romance
of the Safe Deposit or Triumphs of Irrigation).
However, 1 was not aware until [ saw Ransomes
& Rapier's 1888 catalogue that they made small
railway trolleys with an unusual means of
propulsion: a sail. Only £25, and I thought sailing
was a rich person's pastime.

To go back to *block and tackle’, a device
known as the differential pulley is more
interesting than its name might suggest. 1 was
probably introduced to such things in lessons on
‘mechanics” many years ago, but I wasn’t
receiving. Invented by the ancient Chinese, it is
a remarkably simple windlass with just two
moving parts (or three if you class the rope as a
moving part), which offered any mechanical
advantage you cared to specify. Figure 12
shows the principle. For lifting, the chain or
rope is wound onto the larger diameter drum as
for a simple winch. At the same time, the rope
winds off the smaller drum, at a slower rate.
Therefore, turning the handle raises the hook's
pulley more slowly than would otherwise be the
case. So, there’s some mechanical advantage
involved - to an extent dependent on the relative
diameters - with a consequent increase in the
weight that can be lifted for a given application
of torque. Obviously, if the diameters were the
same, much twirling would result in the load
doing nothing but swaying slightly. The
principle was applied in a more compact form

in Weston’s Differential Chain Block. I noticed
that Tangye Bros. & Holman’s 1876 catalogue
offered a 10 ton chain block for only 400
shillings, that’s £20. Oddly enough, a complete
10 ton floor-mounted winch could be had for
only £10 10s, plus an extra £1 15s if you wanted
deluxe bearing bushes made of brass. In
addition you would have to buy the chain and
the pulley block. Even so, it looks cheap. Do we
really need that 10 ton manual overhead crane
for the factory, at £2207 Couldn’t we get the
carpenters to lash something up, and mount a
hand winch on top? Of course not. We want the
crane to serve for a hundred years or more.
Besides, we don’t want anything that would
collapse and possibly injure a horse or damage
some machinery. Such ad hoc cranes were,
however, used on temporary outside work such
as bridge construction. These might well be of
the gantry type, made from massive timbers
held together with big iron staples.

In the driving seat

Seat! I think not. Mr Gradgrind would not want
his driver to be so comfortable that he might nod
off at the controls. I previously described the
control arrangements on some overhead cranes,
and these fell into two basic categories which |
will summarise. The Craven overhead crane
described in Part I had three levers which moved
up or down to push leather belts onto the
appropriate pulley. A more widely-used
alternative used three handwheels to operate
clutches or friction gears for forward or reverse
motion. Photograph 4 (in Part IT) showed such an
arrangement on a steam crane, where the clutch
lever was activated by a leadscrew engaging in a
nut in the forked lever. The leadscrew was turned
by a handwheel. Variations on this theme
replaced the leadscrew and nut by a worm and
wheel sector arrangement, which involves much
the same principle. Another type had a spur gear
sector on the end of the clutch lever, and this
meshed with a sector on a much longer lever
wielded by the driver.

Jib cranes usually had additional levers or foot
pedals for band brakes, and there may have been
additional controls to alter (luff) the jib’s angle.
The foot brake usually took the form of a very
long lever which tightened a band round a brake
drum. The foot end of the lever often included a
vertical rod with ratchet teeth to keep the brake
held on, it being unreasonable to expect the driver
to keep one foot on the brake while turning round
and stoking and feeding the boiler. The length of
the brake lever did not reflect the crane maker’s
generosity with iron, nor did it indicate a wish to
provide light controls such that the driver might
wear carpet slippers on duty. No, I think we can
assume that the lever needed to be very long
because band brakes did not always hold as well
as might be wished, especially when worn.

The French maker Caillard was an early
practitioner of ergonomics, the main controls for his
jib cranes in the 1870s being limited to just two
levers. The right hand lever was moved horizontally
to adjust the steam throttle valve, upwards to raise
the hook, and down to lower the load on the brake.
The left hand lever controlled both slewing and
movement of the crane along the rails.

@10 be continued.
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Stan Compton

describes the construction of a
Welsh narrow gauge locomotive, on
the other side of the world.

the other side of the world who decides to

build himself a working model of one of a
small number of locomotives, designed by
Davies and Metcalf to 1ft. 11'/2in. gauge and
built for the Vale of Rheidol Railway. Later in
1923, two more were built by the GWR in
Swindon. The line climbs up the mountainside,

Jusl give a thought about someone living at

at a ruling gradient of 1-50, from Aberystwyth to
Devils Bridge in Wales. These engines only
weighed 25 tons in working order and are still
doing the work they were designed to do except
nowadays visitors to the area are carried instead
of the original loads of lead ore.

Many of us can get into the car and drive to
this little railway to take photographs but, from a
place as far away as New Zealand, one has to
save up to take a trip to achieve this object.
Possibly a once in a lifetime retirement trip with
no chance to go back once construction had
started to have another look. Peter was able to
obtain a General Arrangement drawing made by
the GWR Railway when the locomotives were

Waiting for a boiler.

built at Swindon. Now we all know that a G/A
contains the ‘bare bones’ of a design, but
working drawings are still required for
construction. Also, a suitable boiler had to be
designed to suit the engine. This was built to 3in.
scale, with a length of 33in. and 8in. dia. and
working pressure of 90Ib sq ft. Some idea of the
size can be gained by the photo of the builder
standing behind the main barrel.

Steel discs are suitable to machine the wheels
on this model, besides steel wears better and
gives a better grip than cast iron. Now to make
a start cutting out the plate frames and
stretchers. | recall examining a chassis for one
of these locomotives on a siding at Aberystwyth
and realised what a lot of extra work had been
included in the various stretchers etc. This
needs to be simplified due to saving space and
the stresses in a model, even a large one, are
nowhere near the full-size. Now to get busy on
the interesting part, cylinders and motion with a
bore of 27/sin. and stroke of 4!/4 inches. A local
foundry made an excellent job of the iron
castings used on the project. Walschaerts valve
gear is fitted, as per the original locomotive.
Working springs also provide the right kind of
suspension.

The copper boiler is built from 5 and 6mm
sheet obtained from Australia. Peter was lucky
to find someone who could share in the
purchase of two & x 4ft. (2.4 x 1.2m) sheets of
copper, one of each thickness. Designed using
information from the Australian Boiler Code
For Model Engineers it was a major job to form
and silver braze such a heavy object. Of note is
the external butt strap; this is a feature I approve
of as a boiler inspector. Incidentally, there has
been some correspondence recently about
brazed boiler joints, usually the throat plate,
with Sifbronze; but remember the heat to obtain
fusion is such that some of the zinc is absorbed
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Peter Carr with his Boiler outer.

into the copper. As long as the boilers are blown
down, to remove impurities, they last a long
time. In our case Peter used only silver solder
during construction of his boiler. A drum type
smokebox simplifies construction, together
with a parallel chimney topped with a
handsome cap. The open-backed cab provides
casy access to the fire, the original engine
would have had a bunker provided for coal
firing but, due to forestry restrictions, The Vale
of Rheidol engines are now oil-fired, the same
as those of the Ffestiniog. The very prominent
side tanks are all brass with authentic close
riveting, filled with water they add useful
adhesive weight.

The finished locomotive is painted in Great
Western Green and is named Owain Glyndwr as
witnessed by the cast brass plates mounted on the
side tanks as per original. An award was made to
Peter Carr in New Zealand due to his excellent
workmanship and the model is much admired
wherever it is taken.

Now why should someone decide to build a
working model of a small group of 2-6-2 tank
locomotives that only ran on an obscure railway
near the Welsh coast? Well, I was told by the
builder that as a small boy he used to watch a
programme on BBC Television called The Magic
Roundabout. One day the Vale of Rheidol
Railway was the chosen subject, and when he saw
those ‘chunky’ green locomotives at work they
formed a lasting impression in his memory. Later
on, after many years in industrial engineering, he
built a number of mainline locomotives in Sin.
gauge. When subjected to the wear and tear of
public running he realised the advantage of a
narrow gauge prototype and, of course, the Vale
of Rheidol locomotives were chosen.

Now was the time to take that trip home after
many years living in New Zealand. At the main

Brake handle, buffers, and assorted other components ready for fitting.

Close up of one of the large cylinders, cast by a local New Zealand foundry.

station in Aberystwyth, armed with measuring
tape and camera, he started photographing the
locomotive while it was gently simmering
awaiting its return up to Devil’s Bridge. The
locomotive crew watched his activities with
interest before asking what his purpose was. On

being told that he intended to build a 7!/4in.
gauge model they laughed heartily. Little were
they to know that here was someone who would
actually complete the project! Peter’s fifth

locomotive project, it commenced in 1997
and was finally completed 2000.
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A view of the installation on the author’s milling machine. The spring loaded

drive plunger is being operated.

A closer look at the feed system. The drive motor was from a van and drove
the windscreen wipers.

FINE FEED SYSTEM FOR A
MILLING MACHINE

A. J. Petrie

describes how he modified his
Chester Champion milling machine
to adapt it to his requirements and
make it easier to use.

ome time ago I decided to invest in a new
milling machine. After some thought, 1

chose the Chester Champion milling
machine and was pleased with my purchase.

I had decided before purchase that some
modifications would be required to meet my
requirements, 1 also decided that, as far as
possible, any modifications would be simply bolt
on units as I did not want to alter the machine
build in any way. These initially consisted of
digital readout units being fitted to all three axes,
a better spindle, better table locking system and
also speed control. The better locking system
was achieved by making extension pieces to
carry adjustable clamp levers. This replaced the
existing cap screws. The speed control
arrangements were achieved by purchasing a 3-
phase motor from Chester and simply fitting a
Mitsubishi inverter unit.

After | had had the machine some time a friend
suggested | should fit some form of automatic

The large gear is fitted between the feed screw handle and the index dial
and does not interfere with manual operation of the machine.

fine feed system to the X-axis. I toyed with the
idea for quite some time but did nothing,
however, on a visit to a mutual friend 1 found a
small 12 Volt DC windscreen wiper motor and
gearbox unit being discarded. The unit came
from a small Japanese van. On returning home I
found that the gearbox output was just over
20rpm, and could be reversed simply by
switching the 12 Volt feed.

This prompted me to actually do something,
rather than just look at it. In order to start I
reckoned if I could achieve a feed rate of about
2in, per minute this would be a starting point. To
achieve this feed rate a further reduction of
approximately 3 to 1 would be required.

A look through the workshop ‘stock’ revealed
two gears of 24DP that looked suitable at 110 and
34 teeth, thus giving me about the correct ratio.
A piece of 2 x 2 x /4in. drawn aluminium alloy
angle was found at the same time, so I now had
the basic materials to proceed.

After a bit of investigation, | noticed there is a
boss on the inboard side of the X-axis
handwheel. On removing the hand wheel and
checking, I found it to be concentric to the feed
screw centre line. [ then bored out the 110 tooth
gear to be a running fit on this boss (it could be

operator’s hands.

bushed if you wish). The gear thickness was
reduced to 0.005in. less than that of the boss
length. This gave a free running gear mounted
behind the X-axis handwheel.

The aluminium alloy angle was then marked
out to give the correct pitch for the gears. I find
the HPC gear catalogue invaluable for this type
of data. The aluminium alloy angle was cut to
the thickness of the feed screw end support and
a slot milled in the skirt to clear the index boss.
At this time a clearance hole was bored in the
skirt to accept a boss on the gearbox. The
mounting bracket was then marked out to take
the two countersink mounting screws.
Remember that access must be made for the
oiling point on the feed screw bracket. The
mounting holes were then transferred to the
feed screw bracket, drilled and tapped
accordingly.

Obviously, depending on what motor/ gearbox
unit is used, the mountings will vary accordingly.
The motor/ gearbox unit should be offered up
and marked out accordingly for the fixing studs.
To align the gearbox output gear and that of the
X-axis gear, | found the use of simple distance
pieces between the mounting plate and the
gearbox brought the gears into line.

/

A simple guard has been fitted to prevent damage to the gears or the
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At this point I now had a motor/ gearbox unit,
mounted on the feed screw bracket, that would
drive a gear carried on the handwheel boss. The
use of the graduated dial for the table movement
was not restricted in any way.

The next hurdle was to transfer the drive from
the driven gear to the handwheel. This was
simply achieved by the manufacture of a spring-
loaded plunger mounted on the existing
handwheel flange. The drive plunger, when
released simply engages one of four drive holes
made in the driven gear. It is worth taking the
time to make a groove in the body of the drive
plunger housing to accept the retaining pin when
in the disengaged position. This is a precaution
against accidental engagement.

It became obvious while constructing this feed
system, that some form of speed control would
be necessary. | found | had three options open to
me. Option one was to make some form of speed
control. There is a design available in the Nexus
Publication, Electric Motors In The Home
Workshop by Cox. This uses components
supplied by Maplin Ltd. or similar ones could
probably be supplied through RS.

Option two, comprises a ready built 6 -15 Volt
DC speed controller available from Maplin at
about £15.00. This controller would have to be
housed in a suitable box and the direction control
switch fitted on the motor side of the unit, as the
unit is sensitive to polarity.

The electrical control system for the installation
rests near the machine.

These options, of course need an independent
12 Volt DC supply transformer of about 2 - 3
Amps. The transformers used on the older model
car or train systems are ideal, and can be picked
up fairly easily for a few pounds.

Option three comprises of a self-contained
transformer and speed control unit. The unit 1
used was from a small 12 Volt DC mini tool
variable power supply unit, giving a maximum
output of 3 Amps. Although more expensive, it is
more compact and is a sealed unit. | have used
two toggle switches, one for the off and on
function, the other for the left and right
movement. A better system may be to use one
on-off toggle switch. This would give all the
functions in one switch. These transformer units

are available from RS for about £70.00 although
a cheaper 2 amp unit could be sourced.

The finished drive unit 1 felt, required some
form of guard to protect the fingers from the
potential trap point between the gears. This was
simply achieved by bending a piece of 1 x !/gin.
flat aluminium alloy to the required radius at each
end, fixed by two simple brackets then making in-
fill plates to cover the trap points. The in-fill
plates have been left out of the photographs for
clarity. A more elaborate guard could be made to
suit the builder's own requirements.

I now have a very practical, variable, fine
feed system for my milling machine. It was a
very worthwhile and rewarding exercise. [t
gives a maximum feed of just over 2in. per
minute and a minimum fine feed of less than
1/4in. minute. This speed range, [ find covers all
my requirements.

The only drawback with this set up is that the
X-axis and guard sit higher than the table level.
This however is no real problem to me. If I
require the full table for whatever reason, 1
simply remove the gear and revert back to the
standard machine. If this were an issue, I think
it could be easily overcome by the use of
smaller gears.

All the main parts required for this project are
available from HPC Gears, Maplin Ltd. and RS.

I have no connection with any of the

above-mentioned companies.
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Keith Wilson
continues his narrative on boiler

construction but starts with a

few recollections.

@Part XXIX continued from page 763
(M.E. 4288, 20 December 2006)

atching the Friday 17th November
W‘Children in Need’ program reminded

me of one of those "orrible things that
can happen on live television.

The Wolverhampton Civic Choir was invited
down to Pebble Mill to sing a chorus for this
event; it was many years ago now. We were
singing outside the building, and the piano was
inside. Therefore, it was needful to set up two
extra screens and cameras so that conductor could
see pianist, and pianist could see conductor. So
far, so good. We had as background a giant
screen, lit by red, green and blue lamps; so that a
‘back projection” picture could be shown.

Basses and tenors formed the back row as
usual, with the more numerous sopranos and
altos making up the front rows.

The work we were performing was an opening
chorus by Gershwin, and not far into the work the
tenors had a short pause and had to be ready to
come in dead on time. Therefore, | watched the
conductor closely and took a deep breath leaving
mouth open ready to sing.

The main transmitting camera did a few quick
scans of the first rows, and then went slowly
along the back row; no prizes offered for
guessing just who it paused on with peculiar look
and open mouth! When I saw the recording after
I arrived home I thought a few strange thoughts!

Reminds me of the time down in Devon when
BBC Plymouth wanted to do a short news film
on my workshop and engines. They sent along a
camera team, producer, sound recorder and
interviewer, the latter being Sue Lawley. We
filmed for four hours to get a four minute film;
they reckoned this was good value for time. The
trouble that was taken to get everything dead
right was quite surprising.

What surprised me was that Sue was doing a
short announcement outside the house. Out in the
country, had someone told me how difficult it was
to get about 20 seconds silence from the
surrounding area I frankly would have found it hard
to believe, but it took four retakes to get it done.

Later, with Sue sitting on the tender, her
microphone was in the coal space where the
camera would not see it. The sound recordist had
good headphones on and was juggling volume
controls to get a good setting, when without
noticing it Sue whanged the coal shovel on the
microphone! The recorder’s statement? 1 don't
think I have heard such a fervently heartfelt
“Gawd Almighty!"

Whilst things were being set up and adjusted,
the producer and [ swapped stories about filming
cockups. One [ liked the best was about a film
that was needed showing a brand-new television
mast. Unfortunately, the mast wasn’t actually
finished. Nothing daunted, an accurate scale
model was knocked up and that was filmed.

LILLIAN

A NARROW GAUGE
LOCOMOTIVE

for 71/4in. gauge

Again, so far so good. Nemesis struck on
showing the film on television, for not until then
was it noted that a fly had settled on the model
during filming and no-one had noticed. Oops!

Valve gears

A public thank you to Don Ashton for an e-mail
pointing out some errors in my recent remarks
on valve gears - how I wish others who have
spotted errors would do likewise! Herewith his

full e-mail:

Keith,

I am rarely moved to write to M_E. these days and
a personal e-mail is more appropriate to point
that  your current article concerning
Walschaerts' and Stephenson s gear is confusing
and inaccurate.

Walschaerts (and radial gears in general) you
righily describe as having constant lead even
though this is not exactly so if we wish to be
mathematically pedantic - the very small
variation can be ignored.

As stated, the positive lead will allow steam
into the cylinders at both ends in mid-gear,
always assuming integrity of the rest of the gear,
the valve and its setting.

Open rod Stephensons gear designed for
negative lead in full gear usually goes positive at
around 50-odd % cut off (not 48mph!) and
continues to increment positively to mid-gear,
whereupon it, too, then opens the ports by that
amount in mid-gear at each end of the cylinder.

This differs not from Walschaerts. Any gear
designed to have positive lead steam will exhibit
the same propensity in mid-gear. At dead
centres, or thereabouts, you rightly point out
that the amount of lead may be insufficient to
sustain useful work, since no gear likes to

function on a cut off of maybe 3% or less. This

can be enough to start motion on a model jacked
above the rail but the very early release would
soon curtail movement. Work done is virtually
zero, of course. Stood on the track it would
doubtless not move at all. The other cylinder
cannot help as the valve is closed.

Pearce favoured a long valve travel so that the
exhaust release was at least 65% at 25% cut off’

Wilson’s Words of Wisdom:

People would look around at
everything that was going wrong and
blame it on the fact that men had left

the good old tried-and-true ways of

their grandfathers. But, if those ways

had been so fine then why were they
discarded In the first place?

and this was subsequently bettered. This and
equality of events is the key to running at shorter
cut offs without engendering lumpy effects, quite
irrespective of the type of gear emploved. GWR
equality on Stephenson s gear was exemplary at
less than 1% difference anywhere in the cut off
range. Even their Walschaerts' arrangements,
excluding the pathetic 15xx, were very carefully
coerced (for that is what it takes in Walschaerts)
into getting within 3% equality in full gear and a
little better notched up. There is no simple and
effective way of doing nearly as well with
Walschaerts ' as with Stephenson s gear correctly
suspended, which counters your reflection that
Walschaerts ' is happier at shorter cut offs.

Put another way, if we deliberately set out to
produce a set of both gears to behave as near
identically at the valve as possible the
Stephenson’s would prove measurably better,
though perhaps insignificantly in practice. No
other gear can approach this whatever their
protagonists claim.

Incidentally, the screen shots of Fink gear really
ought to be acknowledged as belonging to Charlie
Dockstader. Including the valve events would have
revealed how abysmal they are. ‘Lumpy’ would
hardly describe the running adequately!

Regards,

Don Ashton.

Don has obviously studied valve gears more
extensively than I, and it was through his pamphlet
works on both main gears that led to my work on
pre-keying eccentrics and driving wheels so that |
was able to push valve gear manufacturing a bit
forward, with good results. Incidentally, Pearce was
the valve gear wizard at Swindon. I suspect another
reason why Fink’s valve gear did not seem to come
into locomotive practice is that, as you would have
seen from the diagrams in my article, some parts
would come below rail level or at least outside the
loading gauge. It might well be possible to re-
design it to avoid this, but other gears are easier to
put on an engine. The effect on the gear of the
springing of the locomotive might well be a
significant matter - it certainly has an effect on Joy
and Hackworth gears. Also, I knew not of the
origin of the gear drawings shown, or most
certainly would I have acknowledged the matter.

Not practical

It is my practice to copy the full-size locomotives
as closely as is reasonably practical; I have yet to
find adverse criticism for doing this. Sometimes
it is not practical, for example we must build
boilers from outside. Full-size boilers could be
entered for interior pipe work, and inside a
firebox was practicable, other jobs will come to
mind. A connected matter is the reason for the
abandonment of the saddle tank, for they had to
have rivetting from inside as well as the easier
rivetting outside; if you get a small enough
apprentice to shove in through the filler cap.
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This photograph shows a plate-bashing operation under way and the set-up
used to support the work.

What his ears must have felt like after an inside
rivetting session I'd rather not know.

I understand that demise of the metadyne
(have I spelled it right?) electrical control system
on London’s Underground was due to the
retirement of the last engineer with long enough
arms to replace worn-out brushes! Somewhere
must be a designer with burning ears!

Some time ago | was invited to drive an
outwardly nice-looking GWR locomotive at
Stoneleigh. It ran very nicely in full forward gear
- 1 did not get the chance to test reverse - but the
slightest attempt at ‘notching-up’ shewed
kangaroo water in the tender (or boomerang
coal). The exhaust went haywire, and
demonstrated something of the situation of
driving through a ploughed field with no rails.
What puzzled me most (and still does) is how to
produce such an effect deliberately. It reminded
me of the 1955 Royal Tournament show at Earls
Court; when we had to march accurately over the
ploughed-field surface of straw and horse dung
twice a day for just under 3 weeks, playing
assorted music at the same time.

Fortunately we were stationary for the big
number: ‘Finlandia” (Sibelius) with the
rehearsals for this work at roughly four times per
day we played it some 64 times. After |12 repeats
I certainly did not need the written music! Being
(then) just about 6ft. 2in. tall, it will come as no
surprise that I played the piccolo!

Watt’s pots never Boyle

One of the tricky jobs is setting the tubes into the
firebox tubeplate. For a small boiler, setting the
tubes into the tubeplate with tubeplate set in the
firebox is possible but not over-casy, for to
ensure that the silver-brazing material penetrates
all through the joint parts of the assembly will
have to be hotter than necessary. Bearing in mind
that the tubes themselves are much thinner than
the plate (they'd better be!) makes the chance of
melting them somewhat more likely, for to get
heat enough onto the inner tubes means playing
the flame onto the outer ones. Easier than you
might think to overdo the therms.

So one of the obvious ways of avoiding this
challenge is to work from the inside of the box
rather than the outside. I do not mean becoming
a tiny midget, but do the operation before setting
the tubeplate into the firebox. If the tubeplate is
set up horizontally above the front tubeplate at
about the correct distance above it, the tubes can
be fed into the system with great case.
Remember that the tubeplate holes should be

bigger than the tubes
themselves - next size
drill above is about right
- the feeding in will not
be difficult. Leave about
I/gin. of the tubes
protruding inside the
plate, as this all helps.

In the past, fitting the
tubes into reamed holes
was recommended, but
even with about four
notches round each hole
to aid penetration is still
not ideal. If the holes are
one size larger as suggested above, then complete
penetration is assured. Remembering that in such
a case the silver-braze is in shear rather than
tension, it follows that the joints will be that
much stronger. Also, one of the snags in doing it
the old way is that, due to the expansion of the
plate, sure as ‘shiretalk’ one or more of the tubes
will fall through, making life a bit difficult, for
'tis something of a nightmare to keep the joint hot
whilst also lifting the errant tube(s) back into
place. I’ve had some.

It is of course easy to make a pimple or two in
each tube (pointing outwards) so that said pimple(s)
will prevent the tubes from falling through, but you
are still up to the trouble of getting sufficient heat
onto the inner tubes. Of course, you could do the
tubes one row at a time, wasting generous amounts
of heat, but with the other method you can silver-
braze and see all around each tube as you are doing
it. Setting the tubeplate into the firebox unit takes a
little care; for if you overdo the temperature a bit
there is still the chance of a tube falling through. If
you are worried about this possibility then a few
odd bits of medal used to jam the tubes on the
outside can prove economical in effort.

With a samovar of this size, pickling from
black is strongly recommended (also if at all
possible using an overhead hoist). For as
mentioned recently, if a firebox and tubes
assembly is put in too hot, you will certainly get
jets of nearly boiling acid spurted out; if your
face is in the way then hospital for you. With the
hoist method at least you can keep yourself out of
the way. Bethink you, if doing the dunking by
hand and you get a good spurt of hot acid on you,
there is a very good chance indeed of dropping
the thing in, and then you'd know all about acid
splashes! Although in theory the fumes from the
process would be only water vapour, in practice
they have some acid fumes present, so watch out.

The set-up used to get the tubes into tube plate and silver-braze them
without drama.

But if used with a bit of that rare and badly
misnamed attribute ‘common sense’ there is no real
danger. It is good preparation to have some baking
powder handy: as this is Sodium Bicarbonate it will
neutralise any acid splashed on clothes or flesh.
Also, when dealing with large very hot objects, a
nearby bucket of cold water has its merits. Flesh
being a poor conductor of heat, it follows that if you
get a burn, it will stay hot and hurt for a good while,
whereas quenching will stop the pain very nearly
instantly, and keep further damage minimal.

It may seem obvious, but there can be very few
vices capable of holding the former plates firmly
enough for copper-bashing. Therefore,
photograph of the bashing process may help
ideas along. Other piccy shews setting of tubes
into firebox tubeplate as described above.

Memory tip

It is clearly advantageous to have all the decimal
equivalents of fractional dimensions; herewith a
quick way of learning them - and the method
applies to other lists as well. Write down the
fractional sizes from !/32in. up to !/2in., of better
still, up to 3!/32 inch. Then write down the
decimal equivalents. Write down again the
fractionals, but this time the decimals from
memory as far as you can, then fill in the blanks
from the original list. Repeat a few times; you
will soon find the writing down from memory
list is getting much longer. It shouldn’t be long
before the memory list is full and you don’t need
the written list any more.

As an example of the benefits of this method,
nearly 60 years ago | needed to learn the Morse
code and the semaphore signal systems; I used
the method on the train going to and from school,
2 weeks sufficed for both of them - one week
each. Can’t grumble at that, can you?

@710 be continued.

MODEL ENGINEER 18 JANUARY 2007

103




Malcolm Stride

profiles the Sunderland Model
Engineering Society, a long-
established club on the coast in the

north of England.

he ‘*home’ of the Sunderland MES is
TRokcr Park in Sunderland. This park was

created in the 19th century when Sir
Hedworth Williamson and the Ecclesiastical
Commissioners gave 17 acres of land “for the
purpose of forming a Public Park and Pleasure
Grounds for the free use of the people of
Sunderland forever”. The park was officially
opened on 23 June 1880 and one feature was the
lake specifically designed for sailing the model
boats of “the sons of gentlemen".

In 1931 a group of regular users of the lake
decided to form a club and on 18 August of that
year the ‘Sunderland Model Boat and
Engineering Club’ was formally established.

During 1934, the local council drained and
completely refurbished the lake, installing a
concrete base and brick sides. It was officially re-
opened on 3 November 1934 with a display of
member’s models.

Membership of the club continued to grow and
by 1936 finances were available to erect a boat
house at the lake where members were able to
store their boats and hold meetings. As the
membership grew, the member’s interests widened
to include steam locomotives and stationary
engines. By 1944, the construction of a raised
railway track was being discussed. Negotiations
with the local council resulted in a disused tennis
court being made available for this purpose.

This oval track, 220ft (67 metres) long with
super-clevated radii of 25ft. (7.6 metres), was
completed in just two years and caters for 21/2,
31/2 and Sin. gauge stock. The first locomotive

Raising steam in the bay at Sunderland. Photo: Neil Read.

FORMED FOR
“THE SONS OF
GENTLEMEN?”

ran on VJ Day, 15 August 1945, but it was not
officially opened until the following June. The
track is still in use today.

The late 1940s brought another area of interest
- model cars powered by internal combustion
engines. Members constructed a ‘round the pole”
racing track in Barley Mow Park in Sunderland
which was officially opened on 2 June 1950. The
members of the new Car Section entered and won
many competitions with their models both in the
UK and on the Continent.

By 1956, club finances were strong enough
for a new wooden ‘Pavilion’ to be purchased and
erected overlooking the small railway track. This
became, and still is, the main clubhouse. To
reflect the widening interests of the
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7/~ The City of Sunderband Model
Enginecering Society Limited

Roker Park, Sunderiand

The twin track layout of Sunderland MES.

membership, it was decided at the 1957 AGM to
change the name of the club to The Sunderland
Model Engineering Society.

During the 1960s the Car Section declined
until, in 1964, the Society had to give up the
racing track at Barley Mow Park. However, the
Marine Section began to thrive, especially when
members designed a straight-running hull around
a 34cc JAP engine.

In 1967 it was agreed with the local council
that the Society would give train rides to the
public on as many weeckends as possible,
consistent with safety. This practice continues to
the present day.

Interest in locomotives continued to develop
until, by the early 1970s, ideas for a new,

A view of the smaller track at Sunderland. Photo: Neil Read.
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enlarged railway track began to be discussed.
After lengthy negotiations with the local council,
a site at the top corner of the Park was offered.
The trees and slope of the ground made it far
from ideal, but with a great deal of hard work and
much moving of soil a suitable track was
constructed. It was a long job - the first turf was
cut on 4 July 1976 and the track was officially
opened in July 1981

Also during the 1970s a ground level 31/2in.
gauge tram track, 69ft. long, was constructed
within the small track area. This was subsequently
extended in 1987 to provide a double track,
allowing trams to run in both directions.

In the early 1980s members designed and
constructed a Portable Railway Track. This
provides a run of up to 160ft. and, like the large
railway track, provides for 3/2, 5 and 7'/4in.
gauge locomotives. It is used by members at
numerous exhibitions and fairs around the
region, spreading the name of the Society and
bringing pleasure to many people, usually in
aid of charities.

In 1986 the Society hosted the ‘Curly Bowl®
competition - for steam locomotives built to the
designs of LBSC. In 1991, as part of the
celebrations for our Diamond Jubilee year, the
Society hosted the ‘Martin Evans Rally” for
steam locomotives. Following in this tradition,
the society hosted the “Curly Bowl’
competition again in 2006.

Over the years the Society has entered
display stands at a number of model engineering
exhibitions - the Midlands Exhibition at
Stoneleigh every year between 1990 and 1993,

Paul Stephenson steams his Princess Marina on the upper track during the Curly Bowl in 2006.
Photo: Neil Read.

the Model Engineering Exhibition at London
Olympia 1997/98 and 1998/99 and the National
Exhibition at Harrogate every year since 1994,
In 2006 a stand was entered at a new Exhibition
held in Pickering and it is hoped to make this
also an annual event. The Society holds Open
Days every year in June and September when
visitors from other Societies are welcomed. It is
a major attraction to see traction engines on the
Park pathways, model boats on the lake and
locomotives on both tracks, as well as a display
of member’s models in the gazebo.

The Society also makes a special effort to
support the Sunderland International Air Show
each year by running an intensive service on the
large railway track throughout the weekend.

It has become something of a tradition to run
trains on the large track on New Year’s Day and
sometimes Boxing Day each year. This has

resulted in significant donations to local charities
and it is hoped to continue this.

For the future, the society hopes to see more
use being made of the boating lake (especially
steam boats) and the re-appearance of the trams,
as well as the continued development of steam
and electric locomotives and all the other varied
interests of the members. It is good to see that
the Society remains a vibrant and happy group
with the younger members already looking
forward to the Centenary celebrations in 2031!

The society caters for a wide range of engineering
interests and welcomes enquires from visitors and
potential new members. Those interested in
obtaining more information should contact
Secretary Albert Stephenson on 01249-299649. [
am indebted to Albert who produced the notes for
the a 75th anniversary guide from which the a
above profile was written. .
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t:r:tiuy entries. Clubs and Societies

the assistance of would-be visitors.

Romford MEC. Competition Night. Contact Colin Hunt: 01708-709302.
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e

Newton Abbot & District MES. Meeting. Contact Graham Day: 01626 772739.

Romford MEC. AGM. Contact Colin Hunt: 01708-709302.

Romney Marsh MES. DVD/Video Evening.

Contact John Wimble: 01797-362205.

York City & DSME. Auction. Contact Pat Martindale: 01262-676291.
Steam LS of Victoria. Club Running. Contact Graham Plaskett: (03) 9750-5022.
Bedford MES. Welding methods and techniques.

Contact Ted Jolliffe: 01234-327791.

Bournemouth DSME. Annual Dinner: Contact Dave Fynn: 01202-474599.
Chingford DMEC. Alan Rose: ‘Far Saltare’ - An Update.

Contact Ron Manning: 020-8360-6144.

Staines SME. Competition Evening. Contact Stan Bishop: 01784-241891.
Cardiff MES. Bits & Pieces. Contact Don Norman: 01656-784530.
Worthing DSME. Claire Hicks: Keep your pecker up.

Contact Bob Phillips: 01903-243018.

Brighton & Hove SMLE. Maureen Dillon: The History of Lighting.

Contact Mick Funnell: 01323-892042.

Newton Abbot & District MES. Dinner/Dance.

Contact Graham Day: 01626 772739.

Steam LS of Victoria. Working Bee & Barbecue.

Contact Graham Plaskett: (03) 9750-5022.

Canterbury DMES (UK). Ernie Millard & Granville Askham: Boiler Making &
Tolerances. Contact Mrs P. Barker: 01227-273357.

Chelmsford SME. Club Members' Videos. Contact D. Blake: 01376-324205.
Taunton ME. Working Party. Contact Don Martin: 01460-63162.
Chingford DMEC. Brian Upson of Colchester SME: Top shed engineman.
Contact Ron Manning: 020-8360-6144.

Cardiff MES. Erica Colket: Bats in Wales. Contact Don Norman: 01656-784530.

Westland & Yeovil DMES. John McDougal: Locos of The Beer Heights
Railway. Contact Gerald Martyn: 01935-434126.

Maidstone MES (UK). Mike & Roger: Team Quiz.

Contact Martin Parham: 01622-630298.

Portsmouth MES. AGM. Contact John Warren: 023-9259-5354.
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Isle of Wight MES. Track & Pond.

Contact Malcolm Hollyman: 01983-564568.

SM&EE. Prof. Peter Thomas: Building a Model Locomotive.

Contact David Boote: 01202-745862.

York City & DSME. John Chambers: English Canals.

Contact Pat Martindale: 01262-676291.

Reading SME. Public Running. Contact Brian Joslyn: 01491-873393.
Steam LS of Victoria. Public Running.

Contact Graham Plaskett: (03) 9750-5022.

Stamford MES. The Shuttieworth Collection.

Contact Derek Brown: 01780-753162.

North Cornwall MES. Meeting & Maintenance Afterncon.

Contact Geoff Wright: 01566-86032.

Romney Marsh MES. Tony Crowhurst: Slide Show.

Contact John Wimble: 01797-362295.

Taunton ME. Quiz Night. Contact Don Martin: 01460-63162.

Bradford MES. Meeting. Contact John Mills: 01843-467844.

Chingford DMEC. Bits & Pieces. Contact Ron Manning: 020-8360-6144.
Leeds SMEE. Richard Gibbon: Brunell's USA Extension.

Contact Colin Abrey: 01132-68498630.

Staines SME. Dave Tompkins: A Talk on CAD.

Contact Stan Bishop: 01784-241891.

Cardiff MES. Philip Javes: Tnbological Tribulations.

Contact Don Norman: 01656-784530.

Worthing DSME. Meeting. Contact Bob Phillips: 01903-243018.
Brighton & Hove SMLE. Keith Carter: Railway Branches & Byways.
Contact Mick Funnell: 01323-892042.

Glasgow & S.W. Rly Ass'n. Alan Mackie: S:g'm'-‘mg today on the former
G&SWRA. Contact Bruce Steven: 0141-810-3871

SME&EE. Training Seminar. Contact David Boote: 01 202-745862.

York City & DSME. Running Day. Contact Pat Martindale: 01262-676291.
Bedford MES. J. Sinclair: A brief history of computing.

Contact Ted Jolliffe: 01234-327791.

Erewash Valley MES. Bits & Pieces. Contact Jim Matthews: 01332-705259.
Saffron Walden DSME. Club Night. Contact Jack Setterfield: 01843-586822.

MODEL ENGINEER 19 JANUARY 2007

1058




The International

WOODWOI%
ATBXAN DRAYRATTATE

THE GREAT

9.02.07: 10am-5Spm
(10.02.07: 10am-5pm
1.02.07: 10am-4pm

TICKETS PRICES:

1 Day 2 Day 1 Day Group
Adult £9.50 (Advance £8.00) £16.50 (Advance £13.50) £7.00
Concessions £7.50 (Advance £6.00) £12.50 (Advance £9.50) £5.00
Child £4.50 (Advance £3.50) £6.50 (Advance £4.50) £2.50
Family £22.50 (Advance £18.50)

TICKET HOTLINES: 01689 899 200+

"Child" = 5-15yrs "Family” = 2 x Adults and upto 3 x Child * This is not a premium rate number. Calls are charged at your standard national rate.




HOW TO GET THERE

—— ——
Alexandra Palace is situated in North London
between Muswell Hill and Wood Green.

BY ROAD

Alexandra Palace is one mile from the North Circular
(A406) and 5 miles from Junction 2 on the M1
Motorway. Junction 24, the nearest access to the M25,
is just 8 miles away. An easy route from the City is the
A10 then west onto the A109. From the West End take
the A400 to Archway via Camden Town. Then the Al
and follow signs to the Palace.

BY RAIL

Alexandra Palace has its own British Rail Station,
fittingly called Alexandra Palace Station. It is located at
the Wood Green entrance to the Park.

Monday - Friday (up to 9.00pm):

Every 15 minutes from King's Cross, changing at
Finsbury Park for Alexandra Palace Station or direct
from Moorgate every 10 minutes.

Weekends & Monday - Friday (after 9.00pm):

Every 15 minutes direct from King's Cross.

The frequent W3 bus service runs from just outside the
station to the Palace entrance.

N.B. There is no weekend service from Moorgate
Station.

BY UNDERGROUND

Wood Green, on the Piccadilly Line, is the nearest
London Underground Station. It connects via King's
Cross to the Circle Line on which main British Rail
Stations are located. Journey time from Piccadilly
Circus, for example, is 20 minutes. The frequent W3
bus service runs from just outside Wood Green Station
to the Palace entrance.

For further travel information call the venue on:

0208 365 2121
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01689 899200

Ascot for Prince

O | would like to subscribe to Model Engineer and TOSUBSCRIGE BY XNRECT DESH YOU MUST COMPLEIR THIS BIK

SAVE 20 %, paying £12.99 every 3 months by Direct Debit ko
Please complete form opposite

O | would like to subscribe to ME with a one-off payment

UK (SAVE 18%) Europe (inclEire)  US Airmail ROW Airmail
£53.50 £78.00 $136.00 £85.00

[ Postal Order/Cheque [ Visa/Mastercard [ Switch [J AmEx
Please make cheques payable to Encanta Media Lid and write code E208 on the back

CoandhoIIors MBMB:.uvmii e R RS IEOOUTIE IVOMION v vt s oy s RS
Card no:

Expiry date.................cc.c..co.......... Switch issue no .. .. .- ........
oo VT PR R B S S S MM
YOUR DETAILS:

Name Mrs/MsMiss/Mr ENEEEEEEER

AOAFERE... s A R T T e O B S s e e o N TERMS & CONDITIONS: Offer snds 2 February 2007, Subscriptions wil bagin with the fiest avalable issus. Pleass continus
1o buy your magazine untl you recefve your acknowledgement letter. Refund requests must ba in writing io the Publisher
and will ot be given on accournts with lees 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 diacretion.

W will uss the contact details supplied to communicats with you mqudEwwvﬂm
I yeut are also happy for us to contact you about other products or ssrvices avalabils from Model Engineer and
Magicalia Publishing Ltd, please indicate hare.
Cortact by: 0 email O telephone 0 mobile. i you are happy for us to pass your details on to other carsfully selected
companies to contact you about their products and sarvices pleass indicate hare.
Contact by: O emaill Dislephone 0 mobils.
I you do NOT wish us 1o cortact you by POST about products or services avadlable from Model Enginesr and
Magicalia Publishing Lid, please indicate hars 0
I you do NOT wish us to pass your details on to other carefully selected companies to contact you by POST
¥ about their products or services please indicate hae O
.... Mobile Photocopies of this page are acceptable Code E203

SEND TO: MODEL ENGINEER SUBSCRIPTIONS, TOWER HOUSE, SOVEREIGN PARK, MARKET HARBOROUGH, LEICS LE16 9EF




MODEL GiASSIFIED

avallable lssug. There are no reimbursement for

F 01689 agg 266 cancellations. All advertisement must be pre-paid.
ax - The Business Advertisements (Disclosure) Order
ENGINEER et

Email: jenni.collins@encanta.co.uk fhose Engheer Aty s T Symoat

MODELS & MATERIALS

BA FASTENERS IN BRASS |

o fern il opled il s, "YU |PARTBUILT  MODELS  BOUGHT. STEEL & STAINLESS @
Abzmmaum l.luu_ Copper & Stainless 1llc\:1 A" Iocumouves at any SIage Of SPUIT PING TAPER PINS r; I. ¥
Silver steel, Gauge plaic, B.M.S. sicels construction. Cﬂmphlm models also .HOLL I‘IN:; 1APS, O.t\‘;‘_ ,|r,"d‘-. s
Catalogue free. bought regargless“of gondition. Traction m;% v;urs Twzm 1réns s
J ) , MATERIAL 'y
RL.H“I (Sﬂles) Ltd g:g:gg: :r;nteg = lgg:mls{?’goﬂ?:;ﬁ Send S!.u'l:-?-.l achdrossod omvotope l-l\l\-‘h myr firsd class i
Unit § Crownworks, Bradford, RDM §T) honzontal etc. part built or com- stamps for 20 Page List (Overneas £2.50) "Quots Me |
Tel/Fax: 01274 733300 plete. Will travel any distance. Please B ., sy WiARTINS ROAD. NORTH LEVERTON,
B\ Enail: plhulisabesigaol.com wwpitallsabes.com 2 lelephane Glaham 0121 358 4320. (T) ‘_ufrong‘:::n“n:‘wnr;?w“

4
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THE 10NHP McLAREN ROAD LOCOMOTIVE [N T T R rs
[ Model Engineering
Drawings and castiags for this engine In 3" and 4" scales are now available. i PrOducts (Bexhlll)

A 6" scale version is under development. Some parls are ready now.
A video of both 3" & 4" sizes of engine al work is available al £6.00 per copy. Carriage included www.model-engineering.co.uk
Email: mepi1@btconnect.com

INJECTORS 3°.4"and 6° scaie, Penberthy-style, up to 200 PSI WP
Manufacturers of 5” and 7'/, diesel outline

FITTINGS Wate -;1 jges and lifters, whisSes and sirens. lubncators, steam and water valves
RUBBER TYRES Now available from 27 10 67 scale, e :L Fowler 3° Marshall, 4™ Foster o Garrest, 41/2" Burrel mmmmmM
Visit our shop lo see the stock.

WATER TREATMENT Heatreat 502, lare or hall-litre bottles
LUBRICATING AND STEAM DILS Litre botties. POWELL BALER in 3" scale, drawings and photographs Colour brochure Inc. p&p £1.75
PHONE/FAX. 01424 223702

|

Iy
R ™,

For further details please contact
Double B Designs, 172 Melford Road, Sudbury, Sutfolk, CO10 1JZ ”:f;;‘:;;’;;:j;’: ;‘;3
TBUFGX 01787 375819 ' EAST SUSSEX. TNAD 1EE.
T T AR

'ALL STEAM ENGINES WANTED

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

ALL 5" GAUGE LOCO’s WANTED
Hunslett, Simplex, Speedy, BR Class 2, Horwich Crab,

BR 8400 tank, Maid of Kent, Black Five, Jubilee, Royal Engineer,
B1 Springbok, Torquay, Manor, elc.

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

ALL 774" GAUGE LOCO’s WANTED
Hunslett, Hercules, Jessie, Romulus, Bridget, Dart, Hoimeside, Paddington, GWR Mogul 43xx, GWR King, Black Five,
A3, B1, Brittannia, atc,

ALL TRACTION ENGINES WANTED
Minnie, Burrell, Royal Chesler, Showmans, elc

ALL PARTBUILT MODELS WANTED

For a professional friendly service, please telephone.

Graham Jones M.Sc.
0121 358 4520
www.antiquesteam.com




MODEL

ENGINEERING
SUPPLIES
(Romfoxd)
y 0 Suppliers of:
i Ferrous, Non-Ferrous metals
1 B.A, Metric - nuts, bolta
; Screws, 3/H & New tools,
! cutters & tooling
| Boiler Fittings, oila,
& ] @ stocks added weekly
@ NO VAT
@ Send large SAE + 2 x 18t Class stamps
@ for catalogue

@ Tel: 01708 341216/722346 for details gy
Qo000 OOOO@

GB BOILER SERVICES

COPPER BOILERS FOR LOCOMOTIVES AND TRACTION ENGINES etc.

MADE TO ORDER
Constructed to latest European Standards
7'/" guage and P.E.D. category 2 Specialist

Enquiries, Prices and Delivery to:

Telephone: Coventry 02476 733461 |
Mobile: 07817 269164 /

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

CLOCK CONSTRUCTION & REPAIR
Books by John Wilding and others

Free Catalogue
01420 487 747

www,ritetimepublishing.com

ﬂﬂanaaeasﬁnﬁf.g

From drawing, sketch, paftern efc,

Friendly personal service.

Telephone / Fax: 01727 752865 WESTERN STEAM

Mobile: 07966 195910 \Iluld l numus

COPPER TUBE. SHEET, BAR Piadne Kk &
and other non-ferrous metals. oty eergn PER a2 A
Send 97 x 47 SAE lor lists ] \ i t wagand

R. Fardell, 49 Manor Road, Fam

¢y Tvas,

lel: D1484 661081
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ALL YOU NEED
FOR YOUR
WORKSHOP

www.warco.co.uk

No
Var

S LY
L o LR R

(24 hr update)

WWW. tradesalesdlrect co.uk (Trade Prices)

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

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

WORLDWIDE SHIPPING. TRADE SALES DIRECT IS A SUBSIDIA

AY OF QUILLSTAR LTD

For a friendly
informed chat call
Kevin

|ALL MODEL ENGINES WANTED

ANY SIZE OR CONDITION

All steam,electric or petrol model engineered items required

-
'| Also stationary engines inc. Stuart Turner,Bassett Lowek,Bing,Marklin etc

All traction engines any size from 3/4" to 6"
All locos wanted from Gauge 1,2 1/2,3 1/2, 5, 7 1/4 and larger
Also any rolling stock

Any part builts considered
Any size, age or condition considered

Will collect personally from anywhere 7 days a week

015607 606772 or 07717753200

tnliH lulIH\\

Huddersfield HD4 6U1 Rocram, CF ksl s v




VENSON 00:,’; 4 Mac/:mes
NGINEERING Tooling

Machine Sales

0 . o 1% .8 T D i L 1 F PG O r 1383, i 3 EWING D DE | -

More machinas nhrﬂyt in stock. 'l'ul 0]2?4 402203 & 780040 Mobile 07887 535868 4 Duchy (roscont, Bradford, BD9 SNJ
- o T

s ———

WWW. arceurotrade co.uk

Unbeatable Value Engineering Products by Mail Order

Shop on- Ilne or call us on 0116 269 5693 for our New Catalogue No.5
y 4 E.‘ i E

»-”“L bam.‘wn mod%l& Little Samson Steam Tractor NEW! - Lower cost, compact, high performance
K. .

Available in 3", 4" ond &"scole speedcontrollerundmmmmhon
Universal Carrier Steam Lorry
Available in 3" scale
Both Models serialised in the Model Engineer
Machine cut gears including ditferential

Fully tested and certified bollers (Bell Boilers)
38 Wheatshea! Wav. Lintos Comprehensive sets of kaser cut components
ol oy gy e . 1ame plales, spun brass chimney caps
NS/ AT | B il 5 inc pB (UK). signed on request

T T
edward @D hidesamson.co.uk

Scace Mo

Thacnom En-.-ul wll'
Desscn asdy ConSTRLETN
— g
e R‘-ﬂ.

mwicr.r,rr':f:“:ﬂ
o0 D ity SOty 6 Ay

' 7 ' ' Sharp milled (not rolled) brass sections
f i A . from Imm to 10mm. 01689 899215 TO ADVERTISE!

Sold in metres.

Send sae for list to: d
PO BOX 5, YSTALYFERA, mvfor
SWANSEA, SA9 IYE New and high quality, refurbished
TEL: 01639 731005 lathes and milling machines.
www.kittlchobby.com Pre-owned machines

have a 12 month
: e Myford warranty
G 0115 925 4222
AAMCRED ot i O VR b P or ViSit our showroom at
e R : Wilmot Lane, Chilwell Road,

CARWMON e HA W TOREY

e a0 Goeas St b ase e Beeston, Nottingham, NG9 1ER




ALL LOCOS AND STEAM ENGINES REQUIRED 31/,” = 57 = 71/,”

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

= =1 =
h . . » ;\:\' J' :\ b |
~ [ENGINEERS | [0 oo o | PSS
Al s laser cut frames, etc for designs by AL AL, Tha Syvcala T h
rd TOOL HOOM Neville Evans (including the Highland Quality Secondhand
b, -
y Locos - Loch & Jones Goods, Penrhos Machine Tools
The tool supplier for Professional & at Sensible Prices
Dled Bacdeaers Grange and the forthcoming Schools . S
CUTTING TOOLS: HSS — COBALT - cms) are now avaihue from We [":1:;!1-,1\' compiete \".-\':thn;'-x
COATED Mad 33 I ¥l
Viachines, }‘1"‘.' '|‘ and i{.{'l‘.l'. T‘-“‘[\. | i
Drills: Metric, Fractional, Jobbers, Long Polly Model Engineering Limited. ; v oF 77
Series, Boxed Sets Tel: 0115 9736700 Agreed settlement on inspection - [
B&é:r;::‘:‘%: Metric, Fractional Hand and or see web Distance no obiect I
: Taps, Straight Flute, Spiral Flute, v -
s | | ——— TR
Dies: Split Dies, Solid Dies, Die Nuts, Metric, for further dota Web Site: www.pennyfarthingtools.co.uk |

Imperial, Unified, BA

Milling: End Milis, Slot Drills Piain and Screw
Shank, Horizontal Cutters, Slitting Saws,
Collets.

p '_|r l’ - l.lr"‘ '.' i =
MODEL MﬁKlNG METALS ’

TOOLS PURCHASED

Turning: HSS Tool Bits, Tungsten Carbide Hand Tools and Machinery, whole or| |
Tipped Turning Tools, Insert Tools, Collets ) g
Measuring: Micrometers, Verniers, Dividers part collections - old and modern. | i
|

Callipers, Setting up Tools
Workshop Machinery: Lathes, Milling Will call.
Machines, Pillar Drills, Band Saws

- Tel: Alan BI'YSO'I. . Ridge Mill Farm, Littie Morwasd Rsad, Nash, Miton Keyney,
Machining Services: full machining service - MX17 OEM Tol: (01206) 713831 Fax: {01296) 713032
available, turning, milling, grinding, wire and 'I’el 01323 233135 (Taunton) L R g e
spark eroding, tool and mould making 3 — —
“New” Tool Catalogue avallable FREE - i
e (= carr's Solders = [P
CHECK OUT DUR SPECIFICATIONS & PRICES lorerid
BEFORE ORDERWE YOUR MACSINES - Contect Cadbury Camp Lane c
us for a Quota : , ’ ! :
Pt Exctangs o sore machie ol wcaed || Clapton in Gordano, Bristol. BS20 7SD o
el t i .
435726 Mobile 07770 08as4o || Tel:01 275 852 027 Fax:01 275 810 555 01689
Web Site: www.engineerstoolroom.co.uk ’;’

Email: sales@finescale.org.uk 800215
www.finescale.org.uk

Email: regpugh@aol.com

UNIT 28, ENTERPRISE CENTRE, LLWYNYPIA : |
ROAD, TONYPANDY, RHONDDA CFA0 2ET
| — -

DGR i@y g W T

to advertise!
BOOST PHASE CONVERTERS | RNy TS

¢ PIGE AR Park Farm, West End Lane, MODEL ENGINEERING

* PERFORMANCE GUARANTEE  \yafiold Borkshire RG42 5RH 100”:’:&':;?:&1‘?[ o:g 3"518.:-:;;

* 3 Yean WARRANTY Tel: 01344 303 311 WE URGENTLY REQUIRE TO BUY

» WorLowioe DELIVERY Fax: 01344 303 312 COMPLETE WORKSHOPS OR
Mob. 07952 717960 SINGLE MACHINES

www.buoshenmg y.com Immediate Inspection & Settlerment

: Tel: (01483) 811146 Fax: (01483) 811243
info@boost-energy.com ngb Hm)“m”' i H(ill.N ) ady,
HIGH QUALITY UK PHASE CONVERTERS SINCE 1957 Guildford, Surrey GU3 2AH

» QuTSTANDING DESION
* COMPREHENSIVE SUPPORT

www.modelsteamenginesukcom 2550



Aty & oA

Ry ©
MOBELS & MATERIALS

RCM ENGINEERING LTD.| & ... ~SOCKETSCREWS /5 [ COMPLETE HOME WORKSHOPS |
3 g METRIC. BA BSF ASW. UNF UNC ;
Machine Tools. Taps & Dies. ' M;Yamms:&-;m;:m 5 AND MODELS PURCHASED. 2.

Si”"ulﬁ’i Bolts :::;?::::g Service [l socnan ot s exma g T NER SO T

| s s e i g
23 Egerton Road, Dronfield, || [ it miems AT g Tol: Mike Bicweil on
Sheffield S18 2LG esinen mom. an SO 01245 222743
Tel: 01246 292344 ey ‘W' 1 Eeere—
Fax: 01248 292355 e s o \\‘ /2" r——TOOLCO
Mon-Fri 8.30-5.30 | ¥ %&%mﬂmmn b J w::.mco.co.uk
Sat 10-3 oy T, WWW_I | of 39nd for 1l Remined 3tockkst,

Sun CLOSED =3 === | Unit4, Ebley Ind Park. Ebioy, Stroud, Gios GLS 4EP

lrporianl Phone for opening limes beloey travefing.
ust & miles J1.3 MB Motorwoy) Tel 01852 770680
E Mail sabe4 @ 100ka 0 uk Fax: 0452 7707

o and want it handled in a guick, professional
no fuss manner? Contact David Ancheil,
Quillstar (UK) Ltd (Nottingham).

| Tel 0115 9255844 Fax 0115 9430858

" I- MARSHALL 7 NHP TRACTION ENGINE

~ ) scale MARSHALL 7 MNP single cylinder [
peneral purpose Traction Engine of VIO
PRIDE OF THE ROAD'

Ad eatalogue with (4 models, seme in full colour
Marine, Traction Engines and Locos

UN €150 & Burops (7.50 ® Nestl of world (9,50
Surrbng eheguedinnda cand snly Al wid plp
Dedar g0 Lo ar wowews, brunedl.com
47 Belvedeore road, Burien on trent
vioft, DEIIORG Tol: 01783 540 400

emal s-)lrlhtn.ﬂd anIluFr— Q1524 BS5887

STATION ROAD STKKANM

Cromnd pordows prked fow Bive stvvint eomslieds don sy
wumwlittonms dndkanr i puare Sovadlt ifus mepdy ser
euhifvisim qpiminy. Collfve sy gy fuesasd,

Faw vwspeatfioes, Ievi tivies gl AN S WY IS

dImmegtar, sosbed comd gnar v dwsiced.
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T E TOOL BOX

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

*  Logosmtives Broan paeape | o (00 150 o ¢
= Mhindatuse railway ¢ e, fodllmp abnd o ¢
* Trscuwm conpines from YVl bnch o el fallose
* Statmmiery ongiees T pabdo-lagy |nn.hhh
Tull Shee, i lalinng shesipmes by Sissart Timiser \NNI-—;
o, e el ol Hlegad ssilors i sl sioges @
. \II Ty o P - pergects A prart-tusshl preadels o

il serv it amml Sorutedd bincssmtives ool Iractsies
vy ulrm-l wilh our sumowned
“wm e qjuialeinl TP el
!‘.:rr vampe o biswms i stk . svailable Bow jmpecrion
lul d. kol Adnabeied :I oy I||'|||.I Ir\ .||1n-n|||wnl

t‘)& i W g s o
\.uh In' Litms amad alitsw e tiriom In ‘n‘lb cnrn

“!nl-l w ke st lamder sy e, g i ot 7

Open Monday - Saturday throughout the year
alayw apypwarval, comigaetii ve shi |“‘|¢I‘?Jlt

Colvion, East Devon EX24 6LU Tel/fax: 01297 552868

Fully iblustratodd and peiced ,-I.lncu. unlene o
www.siat unnm steam..com

) y
www.thetoolbox.org.uk Tetophone Lincaln 01326 330012

E-mail: info@the toolbox.org.uk

A book by Christopher Vine, builder of Bongo, Gold Medal MEX 2004
Hardback, 168 pages, 130 colour photographs and 30 diagrams.

Covers: Choice of equipment, making a spray booth, paint, preparation, spray painting,

hand painting, lining, transfers, a list of suppliers and more......

To Order Send cheque / Postal Order for £20 plus £1.50 P&P to
C Vine, PO Box 9246, Bridge of Weir, PA113WD (United Kingdom)



FREE. ADS

FOR SALE D.R.0 12" + 8 scale £50.00. Fly press No

WANTED

ME ADVERTISING DEPT.
IVEILIEL,  omurages
8-10 KNOLL RISE,
ENGINEER i
=1 ‘ KENT BR6 OEL TEL: 01689 899 215

PLEASE TICK ONE BOX ONLY

WORKSHOP MODELS & BOOKS &
oMol poeas BOOKSS |:| SERVICES |:| GENERAL

Please note: Advertising lineage
in Model Engineer is now FREE




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

Tom Senior ‘S’ Type milling
machine in very nice order

complete
with
knudkle
head

Crompton Parkinson Mofors
NEW 3/4HP ideal for Myford

& Boxfords efc.

Myford MA99E
(collet chuck) type collets

v;* s h -."

e
-

Viceroy 2MT 16mm pedestal drill

lathe

Myford Super 78 Lathe + stand,

deanest one yet Myford milling head for Myford
series Lathes

Clarkson MKIMI and cutter
grinder + equipment

Progress No.4E 3mt drilling
machine, immaculate

Harrison M300 lathe complete with
gap and tooling

Myford Super 7 lathe :

Boxford 1130 5 1/2" x .
30" + stand

|

A i

Myford Super 7B, gearhox, power cross
feed, complete with Mitsubishi inverter
well looked after

Chedk out our large range here in Sidwp!
m:m’:g have

Irm,
SRS | pLeast PHONE 0208 300 9070 TO CHECK AVAILABILITY OR TO OBTAIN OUR LIST "l oy ]
& 1o fisy

025mm micomeler s

- [ Ba
- ~ qalibration i — .
(o'ordinote fable 12" x 12" quality table Our new signage af ‘Home and Workshop Machinery”
o waich out for!!

IE- DISTANCE NO PROBLEM!  DEFINITELY WORTH A VISIT  ALL PRICES EXCLUSIVE OF VAT

Just A Small Selection Of Our Current Stock Photographed!




DB7VS LATHE

£475.00 -
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hesterUKLtd | ClwydClose | Hawardenind.Park | Chester | CH53PZ el: +44(0)1244 531631
Fax: +44(0)1244 531331 | Email: sales@chesteruk.net | Web: www.chesteruknet
Midlands Showroom
Rotagrip Ltd | 16-30LodgeRoad | Hockley | Bimingham J@iB185PN | Tel: +44(0)121551 156¢
Fax: +44(0)1215239188 | Email: rotagnip@blueyonder.co.uk
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