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50mm BORING HEAD SET C/W 9 BORING BARSIII STUB ARBORS FOR 1" BORE CUTTERS WITH SMALL DIAMETER TURNING TOOL
FULLY GROUND COLLARS ETC IDEAL FOR TURNING LONG THIN PIECES WITHOUT WHIPPING

CODE SHANK PRICE CODE
XC1 OMT £65.00
XC2  3MT  £65.00 XC10 0
Xc3 MT4 £69.99 CODE SHANK PRICE
XC4 RS  £65.00 XCT ~ OMT  £43:50 £929.95 PRICE | d
XC5 NT30 £71.00 XC8 3MT £43.56 £99.95 £48-95 IDEAL FOR LATHES
XC6 NT40  £72.00 X9 R8 £48:95 £34.00 : £15.00 ﬂ';rrgé‘;fé
NEW! MAGNETIC BASE C/W COOLANT GUARD | |GOOSENECK HALOGEN RIGID HALOGEN
STRONG 60KG BASE WITH A 16X10" PERSPEX GUIARD! MACHINE LAMP MACHINE LAMP
NOW AVAILABLE WITH BOLT DOWN WiTH BOLT DOWN OR MAGNETIC BASE g
XC11 / CODE BASE  PRICE .
/ CODE BASE  PRICE
PRICE e XC13  MAG  £38.00 XC14B  MAG  £49.95 i
e XC13B - MAG ATTACHMENT FOR YOUR XC13B - MAG ATTACHMENT FOR
£29.95 EXISTING VERTEX LAMP - £9.95 YOUR EXISTING VERTEX LAMP - £9.95
TAPPING CHUCK M4-M12-JT6 FITTING WITH LATHE PARRALLEL TEST BARS NEW!! SET OF TIN COATED STEP DRILLS
A 2 OR 3 MT ARBOR!! COVERS 4-24MM!! - SUPPLIED IN WOODEN STORAGE BOX!

PRESENT THE TAP SQUARE TO THE WORK

CODE SHANK PRICE
XC17 1MT  £45:66 £35.00
XC18 2MT  £45:66 £35.00

CODE
XC21

PRICE

CODE SHANK

XC15  2MT 5 XC19 3MT £49.00 £39.00
XC16 3MT P [XC20 4MT  £55:60 £49.00 £12.95
CLARKE CLM300 VARIABLE SPEED LATHE ACCESSORIES FOR VARIABLE SPEED LATHES IMPERIAL DIAL GAUGE AND NEW CLAMP TYPE
HUGE SAVING PLUS FREE STEADY INCLUDEDININ SUCH AS CLARKE, WARCO, CHESTER, ARC ETC DIAL GAUGE HOLDER
P CODE  [TEM PRICE A
XC23  QCTOOLPOSTSET £35.00 \
XC24  FIXED STEADY £18.00 -
XC25 TRAVELLING STEADY £18.00 ,Q\
: = XC26  FACEPLATE £16.00 =
. ] ) |
. | CODE ITEM PRICE
CODE PRICE "u_ ;L-._ 6 -~ @ oo s
e XC98 NEW CLAMP TYPE HOLDER £12.00
XC22 £682.00 £4925.00 —_— XCP9 BOTH ITEMS £20.00
SET OF EXPANDING ARBORS BENDING BRAKES MACHINE TOOL COOLANT SYSTEM
Yo% % -Te- 1 - 1% 2 MODELS TO CHOOSE FROM
) 1
-
CODE 1 _ ’ —
XC30
: CODE  SIZE PRICE
, PRICEINE Tl oG i i CODE TANKSIZE  PRICE
{ £34:95 £929.95 XC39 94" BENDING BRAKE £195.00 XC33 5"x12"x 8" £89.95
1 KG CASE HARDENING COMPOUND 900ML LAYOUT BLUE 5 LITRES SOLUBLE CUTTING FLUID
CODE PRICE CODE PRICE CODE
XCK1 £10.05 XCLe £6.95 XCM1 £14.50

COME TO OUR GRAND OPEN WEEKEND
-Q 24TH-26TH NOVEMBER
ALL PRICES INCLUDE VAT & CARRIAGE (UK MAINLAND)
(Prices are correct at time of doing to press and are only available while stocks last)
% CHRONOS LTD UNIT 14, DUKEMINSTER TRADING ESTATE, CHURCH ST, DUNSTABLE, BEDS, LU5 4HU
TEL: (01582) 471900 - 5 LINES  FAX: (01582) 471920 WEB: www.chronos.ltd.uk EMAIL: sales@chronos.ltd.uk




*E INDEXABLE BORING TOO

GLANZE INDEXABLE PROFILING TOOLS

CODE SHANK PRICE CODE M PRICE

XC34 6MM £40.05 £16,00 | cope SHANK  PRICE XC43 546:00 £13.00
XC35 8MM £49:95 £16,00 XC39 MM £46:85 £14.00 XC44 BMM £47:00 £14.00
XC36 10MM £19:65 £16,00 XC40 8MM £47.95 £15.00 XC45 10MM £43:00 £14.00
XC37 19MM £99.05 £10,00 XC41 10MM £49:95 £16.00 XC46 12MM £49:95 £16.00
XC38 16MM £94.05 £91,00 XC42 19MM £99.95 £10.00 XC47 16MM £24:95 £29.00

GLANZE INDEXABLE RH TURNING TOOLS‘

GLANZE INDEXABLE BORING TOOLS

-

|CODE SHANK BRICE
XxC83 MM £46:66 £13.00
XC84 8MM £547:66 £14.00
XC85 10MM £468 £14.00
XC86 12MM £19:85 £16.00
XC87 16MM £26:95 £29.00

SET OF SPARE INSERTS FOR GLANZE TOOLS

(@ = 8 o

l] — = ™
J - e (=]
"\ L SOl = I
CODE TYPE PRICE
XC48 CCMT BORING/TURNING  £29:95 £10.05
XC49 S5MM DIA FOR PROFILING £34-08 £99.05

GLANZE SCLCR INDEXABLE LATHE TOOL SETS
C/W 7 CARBIDE CCMT INSERTS

CODE  SHANK PRICE

XC50 6MM £80.65£78.00
XC51 8MM £89.95£78.00
XC52 10MM  £94:95 £82.00
XC53 12MM  £99:95 £86,00
KC54 16MM  £116:85 £99.00

GLANZE DCMT INDEXABLE LATHE TOOLS

INC THREADING TOOL, BORING TOOL & 2 TURNING TOOLS

= 111

CODE SHANK

XC55 8MM

XC56 10MM

XC57 12ZMM f.ﬁ? 00
XCs8 16MM £74.00
XC50 INSERT £4.00

SET OF 8 GLANZE HSS LATHE TOOLS

LC0CoLe

CODE SHANK  PRICE

XCb4 6MM £84.05 £99.50
XC65 8MM £980.50 £28.00
XC66 10MM  £32:60 £24.95
XC67 12MM £4:405 £40.00

SET OF 5 INDEXABLE LATHE TOOLS 10MM
INCLUDING A BORING BAR (8MM)

CODE
XC68

PRICE
£94.95

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

==

SuE PRICE
XC70 6MM DIA/9MM SQ HOLDER £17.50
XCT1 12MM DIA/16MM SQ HOLDER £26.05

SET OF FIVE INDEXABLE LATHE TOOLS

CODE PRICE

XCr2 1/4 £19.95
XC73 5/16 £19.95
XC74 3/8 £19.95
XCT5 1/2 £96.95
XC76 5 X SPARE INSERTS 1/4 £10.00
XC77 5 X SPARE INSERTS 5/16 £10.00
XC78 5 X SPARE INSERTS 3/8  £10.00
Xc79 5 X SPARE INSERTS 1/2 £10.00

SET OF 4 INDEXABLE BORING TOOLS SHANK
SIZES 8, 10, 12 & 16MM

CODE

XC69

PRICE A
£924.95 — .

PARTING TOOL WITH HSS BLADE

CODE SHANK BRICE
XCB0 5/8 HIGH 5/16 BLADE = £46:95£12.00
XCB1 3/4 HIGH 1/2 BLADE £+9:95 £15.00

SET OF 3 8MM TDO!.HOLDERS WITH HSS BITS
STRAIGHT LH &

|CODE -m
XC82 -

PRICE 3
£19:95 £14.00

INDEXABLE PARTING TOOL WITH 6MM SHANK

SETS OF 7 INDEXABLE LATHE TOOLS
COMPLETE WITH 5 DIFFERENT TURNING TOOLS,
A PARTING TOOL & THREADING TOOL

GLANZE TURNING, MILLING & BORING SET
NEW - PROFESSIONAL QUALITY SET, INCLUDING 3 TURNING TOOLS LH
- RH & STRAIGHT, 1 X BORING BAR - PLUS 3 INDEXABLE ENDMILLS

CODE i
XC88 — ‘

T
£89.95 £79.00

SET OF 7 INDEXABLE LATHE TOOLS

WITH 12MM HIGH SHANK
COMPLETE WITH & DIFFERE.HT TURNING TOOLS & A THREADING TOOL

3/8 SHANK - SUITS MYFORD LATHES ETC - CAPACITY UP 17

CODE
XC99

PRICE
£16:00 £14.95

(CODE SHANK PRICE
Xco1 6MM HIGH £39.60 £20,00
XC92 8MM HIGH £35.060-£31.00
CODE PRICE XCo3 10MM HIGH £39:95 £37.00
XC8O 64405 £10.00 XCo4 SET 7 INSERTS 6MM £44:60 £12.00
! i XCO5 SET 7 INSERT BMM £4400 £12,00 mae £38.00
XC90  SPARE INSERT £3:56¢ £2.50 XC06 SET 7 INSERTS 10MM £44:00 £12.00 SET 7 INSERTS £44:00 £12.00
SMALL CLAMP TYPE KNURLING TOOL SET OF 38 TCT BRAZED TIP LATHE TOOLS PIVOT TYPE KNURLING TOOL

CODE SHANK PRICE

XC60 1/4 £92.00

XC61 5/16 £24.00 { Lh'
XC62 3/8 £27.95 .
XC63 1/2 £34.00

COMPLETE WITH MEDILIM DIAMOND KNURLS - ¥ SQUARE SHANK

CODE
XC100

PRICE
£12:00 £9.00

= =

S

TEL: (01582) 471900 - 5 LINES

ALL PRICES INCLUDE VAT & CARRIAGE (UK MAINLAND)

{Prices are correct at time of doing to press and are only available while stocks last)

CHRONOS LTD UNIT 14, DUKEMINSTER TRADING ESTATE, CHURCH ST, DUNSTABLE, BEDS, LU5 4HU
FAX: (01582) 471920 WEB: www.chronos.ltd.uk

EMAIL: sales@chronos.ltd.uk
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SMOKE RINGS

Editorial news, views, and comment.
PAGE 609

POST BAG
Letters to the editor.
PAGE 610

NEW SERIES-

JAMES BEGGS AND CO.

BOTTLE FRAME ENGINE

Anthony Mount begins a new series where
he describes the construction of his latest
project, a stationary steam engine of
delightful design.

PAGE 613

I/C TOPICS

Nemett begins work on the timing case,
electronic ignition and carburettor for
his NE15S 4-stroke engine, which is
designed to be built by the average
model engineer.

PAGE 616

AN ENGINEER’S DAY OUT -
SUPERB WATERWORKS

MUSEUM AT HEREFORD

Roger Backhouse visits one of the best
volunteer-run museums he has come across
in his many travels, with plenty to inspire
the model engineer.

PAGE 622

ANNA

A MANNING WARDLE
LOCOMOTIVE

D. A. G. Brown and Mark Smithers give
builders another update on building this
popular and powerful engine.

PAGE 625

LIFTING AND SHIFTING
LONG AGO

John Ditchfield continues his look at the
early technology of cranes with a look at
some Victorian factory models.

PAGE 629

FOREIGNERS, AND OTHER
ASSORTED ITEMS

Mike Zanker revisits his youth to a time
when his father’s ingenious projects
inspired him to find out ‘how things work’.
PAGE 634

On the cover ...

Model of a James Beggs and
Co bottle frame engine
constructed by Anthony

Mount. Anthony starts his
description of how to build this
attractive model in this issue.
As ever the articles will run in
alternate issues, and follow in
his tradition of detailed guidance
for the less experienced builder.
A kit of parts is available, but
builders will need a lathe and,
ideally, a milling machine.

(Photograph by Anthony
Mount)

WELL TRAVELLED

BUT SELDOM STEAMED!

Tony Mackay relates the construction of a
large 5in. gauge locomotive which was
built against the odds over several
decades, and across several continents.
PAGE 636

LETTERS TO AGRANDSON

M. J. H. Ellis describes how the metre was
evaluated in wavelength terms.

PAGE 637

LILLIAN

Keith Wilson covers several topics this
time, including Lillian’s overhang and
different types of valve gear before
visiting a railway repair shop.

PAGE 639

CLUB CHAT

News from model engineering clubs
around the world

PAGE 642

CLUB DIARY
Forthcoming events.
PAGE 642

TURN TO PAGE 648 FOR SUPER SUBSCRIPTION OFFERS

MODEL ENGINEER 24 NOVEMBER 2006




The STUART HALF BEAM

This mode! is offered as a set of
castings, pre-machined kit er ready

ta run. This elegant model requires
onty 2 simall boiler 1o rus.

rhe JAMES COOMBES

Basad on a Brscal colliery engine
this modal is availble as a set of

casongs, a pre-machinad kic or as a
ready to run madel,

Following closely the design of 19th
century mill engines. We offer this
model as a set of casongs, pre-
machined kit or ready to run.

.
2 -

STUARSF MODELS
\ | B RN

=
bt 0
= CATALOGUE - £5.00
LA |
, | Please send £5.00 for our eighcy
: '. page comprehensive full colour
|| ' caalogue which covers our entre
| i range of models and accesories.
| |
| |
| |
i

e

STuART MODELS
* Dee1. ME. Brave RoaAD. VALE. GUERNSE

Y, UK, GY3 5XA »
* Tee 01481 242041 « Fax 01481 247912 »www
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Consoles;

The First Electric Motors

Build an Historic Model Engine Kit

OMC-1
HOUKING ENUINE

OMC-5 FROMENT ENGINE

Al electmo-magrenic and working on daezies. Based oo caginal
dezigms oen TRMG- 1860, Thes fally working engine kits
repeisent ons ekl pusmees of the coee, el fiew oo
minnc seean engine techralogy and then made the break

Ilmllspjl s ratzry mstion et bad b the sk dedine motan

A healthy learning experience from
£99.87 and made in England

THE
- OLD MODEL -

COMPANY

The Ol Modd Company Lamited
PO Box 455 Chichesser. Wt Sussex UK MO8 Y211
Tl wndd Fax; 1243 573403 srnil; oldrmuodedai bindirnvlcom
Free seach e infacainn sod hetey vt www.aldsnodelecouk

ALLENDALE ELECTRONICS LTD,

MaChlne 43 Haddesdon Ind. Centre, Pindar Rd,

Hoddesdon, Herts. EN11 OFF
TEL: 01992 450780
FAX: 01992 450781

Digital Readout Display

‘Suppliers of Tapping Machinery and Equipment ..

Auto Reversing Tapping
Heads;

® Aulo reversing lapping heads.

#® Fush down on the machine quill for
forward drive. Lift quil for automatic revers
drive without stopging machine,

® Thres madels available. Tapping

ranges M2~M7, M5~M12 & M&~M20.

® Adjustable farque fo pravant tap break-

Slideway,Grinding

Turn your wornout slideways
back to the original limits of
accuracy or better

GUARANTEED
Contact -: Brian Caddy on
07775 683363

Unit 12, Astan PK Industrial Est, Aston Rd, Nuneaton, Warks, CV11 5EL

@m

evaluation!

n .
Use it with your owm scans! %ﬂ@
Download # from:

‘ / EDIT
www.softcover.com

SoFToonER 367 Mikon Reed, Cambridge, CB4 1LY Englard.
Tol: +44 (0] 1223 424342




COMPASS HOUSE
MEL ENGINEERING

5" Gauge Class 23
“Baby Deiic"
Fealures
4 Axle hung molors
Sprung bogies
Elecironic controlier
Ready to Run*

BATTERY ELECTRIC LOCOMOT!VES
'm" Gauge Class 35 "My

With its four axle hung 280 watt motors and 150 amp
elecironic conlroller our “Ready fo un® Hpmak™
will pull & threa car train all afternoon!

From only £2995.00 on the track!
“Reguines tvo betferias  Plod Incuded™

Colour Calalogue £E2.50 Posl paid
HIGH STREET, ROTHERFIELD, EAST SUSSEX, TNS 3LH, UX
EHONE: 01892 852968 - 07711 717067
www.compass-house.co.uk
E-ldail: sales ® compass -howeso.oa. uk

GRASSHOPPER BEAM ENGINE |
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| lrowe el il meal cveiurscn

MARSHALL 7 NHP h

TRACTION ENGINE

SEND NOW for aur fully
_ Miustravind A4 cxtalogee weth 54
models, some In full colour
BK {550
Europe £7.50
Rest of warke 9,50

lowieg chogoecomen rand aely M 02 iy
Joiet o b il
www.brunell.com
Seover dhane &t b MRARHALL T WP timgle cyimder proarad g Tracien S of IND FRREQF THE
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THE SOUTH'S LARGEST MODEL
ENGINEERING & MODELLING EXHIBITION

London Model
Engineering A1ih
Exhibition ° ev;:?'
2007 -

s 19th - 21st
January 2007

10.00am - 5.30pm
Friday and Saturday
10.00am - 4.00pm
Sunday

= ~ [ TLast admisséon cre hour batora closing)
= e

Palace’

»au—:xandra "" )

Sponsomes by
- \ Engineering
\ in Miniature

~4
FOR FURTHER INFORMATION AND TICKETS VISIT
www.londonmodelengineering.co.uk

#ZQUEUE BUSTER ADVANCE TICKETS
Save ££2's by booking before 4th January
Dot < oo Full Price woee —
Aduts i '
Senior Chizens
{hid 1514 ndd]

Faarrily Tickst 1
Inid gdes = Jdsow
Family Ticket 2
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Foose oup b Bkt & ndioaed vt al S oml oo oF
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TurboCAD Professional ®

Uraw in 2D or 3D

Y g

WWWAUEBaCAD couk .

e i r

Free advice and support
during office haurs

Convert 3D designs into
ortiiographic views inseconds

25% discount for Maodel
Engineer Readers

www.textualcreations.ca

| CORMTHER T OISR (O A RFEITCR T R ER O IO

s Ui Blustetions shicu plest Vst wosdubeosd oo View 3D drawings as wire frame or solid
form any angle or perspective

For all sales and anquiries call Paul Tracey at Avanquest on 01962 835081 plracey Davanquest.co.uk Auanque-sﬁ

GLR DISTRIBUTORS DISCOUNT METAL PACKS
Discoum packs of malerials - 2 feel of each size al 20% ofl calalogue price - Silver Steel Packs comain one 13” length of each size
Prices quoted bedow have been reduced from catalogue price
Carriage: Please fax or telephone for cost on your chokce of
BRIGMT MILD STEEL FLATS DRAWN STEEL ANGLE
AD 118 » 1M-58-12-58-24-1-2-3 + 22 x24a0 L1058 HI  18mm = 18mm e dmm,
Z0niters 2 Z00um % S 250wn x 25awn x S £13.50
Al 1B % X8 1/2-50-Nd-1, orzn SEANLESS COPPER TUBE
AZ 36 x 38-12-58-34-78-1 GEED J1 1MBx28g - ey - 1BxTp - 93224 0 30
A3 14 % I3 12.68.-34.T8. 1. 1176 J2 3M6x227 - 14x200 - GMEKI0Y 07.46
Ad B0 x 12-24-1-1432 1480 STANLESS STEEL ROUND 303 F/C
AS 38 x 12-34-1-1.12 ENEM 15385 K1 A32-1E-532-3M14-7'32- 14 o0
AT 12 x 3d.1- 104112, 2310 K2 296 -732- 1481528 716 112 650
BRIGHT MILD STEEL ROUNDS BA STANLESS STEEL HEXAGONS 300 e
B1 1/5-532-316-7/32-14-8M6 -3, 0578 L1 B2 153" 220r..045 . 275". 312" 1E.45
|ﬂi 1 - SI6 - I8 - TG - 12 - BT - W0, 1010 FA PRASS HEXAGONS
B3 53%-5M-7m-1 1735 M1 157 - 10T - 220°- 48%- 275" - A2 1M 80
B8 2E.12-58-34-TE-1 EMEM 2296 B4 STEEL HEXAGONS
BRIGHT MILD STEEL HEXAGONS MZ 52 - A5 - 220 -.2407- 275 - s 0895
C1 Y1E-14-S516-328-12 0800 BRASE ELATS
C2 14.932-6M6-28-THE- 12 68 1080 N1 196 = 4/4-38- 1234 -1 0260
BRIGHT MILE STEEL SQUARES N3 10 x1d-30-%2-24-1 2050
|u1 £2 .38 -14-EME- 28 0500 N4 3ME = 14-58-12-34-1 2035
DZ 71M16-12-5%-34 1020 NGB 44 x23B-12- 24-1 070
BRASS ROUNDS ALLWTVIUY ROUND F/C
E1 1/8-318- 1&4-516-35- 12 1540 P1 316-14-516-38-THE- 12 12.65
1116 432 - RS2 « 7152 - &32 + 716 - &G - BB 2400 P2 &5.34-1 2376
BRALS SQUARES PHOSPHOR BRONZE ROUND
F1 18-3"16- 14 -GMG - 30 1300 @1 18552 -316- 14 12.75
F2 1:4-516-28-716- 12 2689 QR SIG-20-TI0 1N.50
ERASE HEXAGONS SILVER STEEL
G1 6:32.316-T'32- 14 -8/31 - &6 1100 S1 330 108 532 318 - 7/32 1/4 832 SME 38 - THME - 12 22.45
G2 VA-RIZ-S1B-0E- 18- 17 - 58 MN75 82 Imm -4Amm - Smm - Smen - e - Smm - Smm - Hmem - T2mm 1550
BRASS ANGLE ALLWINNAWY FLATS
H1 1dx14x116 FIGxWI6 2 1118 Rl Bk 1Z2-10x1-14x12- 145 1- 1) 12-vax2 18,50
D8 0 38 x 1198 V212 1118 1578 RZ 3812 -3x1- 38x1107 1555
HZ GMExSIEX1M6 28 x ASx 146 R} 1Zxi-12xifz-12x2 2375
W2 x 2 x1m A4y AN 1B 210 R4 12x2902-12x3 2705
G.L.R. DISTRIBUTORS LTD, UNIT C1, GEDDINGS ROAD, HODDESDON, HERTS. EN11 ONT
Tel 01962 470088 Fax 31962 456700 E-Mail peteghh@btoperwarid oom Wb sie wwe. modelmaskingsupplies oo uk
Mob-07BE0 B5B717 Send B First class stamps for Catalague & Price Fat




Words of Wisdom

(from two masters)

Model Enginecring A Guide to Model
Workshap Practice » 1915 » Greenly » € 17,35

Henry Grasnly wos partape the dre wreense of whor ane so e
W)DEI‘ tal medors =udel g neerep a=adio, x few ol whoh hes Seen
UNANERTE

assenbled in ths bosk, list sutlshed o 1518 - its o sabatiry
remirder o what a goed writer be wae, The range ol usjeccs
cosered it consdershle, megng fram werlahap prastice
threug= peeral guicn to certaiy fame such o cpinders
aacred rodik of staliarary cigons, shem and dilins wie-
motves, mainky b the sraller Guges anc such Tore Incudltg
(woeryl] ran an meking minianire ardreees B omay he cene nnery pare old B the
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ilestones

Hampshire’s living history museum

Engineering
Show

Sat 2| - Sun 22 April 2007

10am to S5pm

v Radio ¥ Miniatura v Working steam

controlled steam engine traction engines
boats rides

At Milestones, Hampshire's living
history museum, in Basingstoke.

An Indoor and Outdoor Show
for all the family.

Exhibitors and Trade Stands welcome
Please contact the museum on 01256 403929
to find out more and to bock your place.
Milestones,

Hampshire's living history museum,

Leisure Park, Churchill Way West,
Basingstoke, RG2| 6YR

= 01256 477766
www.milestones-museum.com

# Basingstoke
and Deane

5 Hampshire

County Council
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Situation Vacant
Editor

We are looking for an editor for Model
Engineer's Workshaop,

Must be experienced in engineering workshop matters,
and able to write for a range of abilities.

The job includes commissioning articles,

assessing contributions, taking and selecting
photographs, editing, proof reading, and maintaining
publishing deadlines.

Appropriate training and assistance will be given.

This is a full-time job, and will include some
weekend working.

It can be based in our Orpington affice, or a
home office.

Salary by negotiation.

Please e-mail your application to
david_carpenter@encanta.co.uk
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5 We ook forward to welcoming you to
our stand at the first of the 2007 shows:

THE LONDON MODEL

ENGINEER EXHIBITION
ALEXANDRA PALACE
19T H - 21ST JANUARY 2007

LEVER OPERATED CAM LOCKING TAILSTOCK
DIGITAL SPINDLE REV COUNTER

PUSH BUTTON CONTROLS

INDUCTION HARDENED BEDWAYS
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loaded pl’unger

| 1o locate column in 80mm three jaw chuck with inside and outside jaws
J vertical position

S Faceplate - Four way indexing tool post

Dead centre « A choice of metric or imperial threading
* LONGER, WIDER TABLE , Canfre height: 90mm
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+ MORE POWERFULMOTOR . Motor: 550w
* METAL HANDWHEELS B
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Warco, Flsher Lane, Chlddlngfold Surrey, GU8 4TD Fax: 01428 685870
www.warco.co.uk Tel: 01428 682929 warco@warco.co.uk



Visit the Shop That's | MFQEVEE’!? ;_

Got the Lot!

: 300ml, 200ml,
@Ilong fi:;(e:;lspougl

flexible spout

s | |Oil cans
available
from

Drills, Taps & Dies,
Bar Stock,

Rivets,

Bolts, Scraws,

& Waghers,
Spring Steel,
Brazing & Silver
Soldars

and much more,.,,,

9:00am- 4.30pm Monday - Friday
Reeves 2000, 9:00am-12.30pm Saturday
Appleby Hill Tel: 01827 830894
Austrey, Warks, Fax: 01827 830631
CV9 3ER Sales@ajreeves.com
Http:ifwww.ajreeves.com

**NEW**
26th Edition Catalogue
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2000

CATALOGUE

206TH

EDITION

“THE WORLD'S LARGEST
STOCKISTS OF
MODEL ENGINEERING SUPPLIES™

Hunslet 0-4-0 NG Tank Loco in 5" Gauge

}Ne har& comdm1ss1otl;|"eid a sntiall batlchluf these
et ocomolives and availability is extremely limited

26th Edition Catalogue from bein beauhfullly made. durable ahd usabie l%%y
represent an excellent investment.

UK: £7.00 inc p&p Rest of Wordd: £12.00 inc p&p
Europe: E800inc p&  New Price List 4x 1st Class Stamps
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Exhibition all change

Owing to circumstances beyond our control it has been necessary to postpone the Model
Engineer Exhibition until after the New Year. Unfortunately this year the Christmas and New
Year period has presented difficulties with staffing which meant that we could not guarantee our
usual high standards.

So watch this space for new details. As the event will now be in 2007, this will be in the 100%
year of the exhibition.

This delay will be welcomed by readers who have told us clearly that they would prefer to see
the event at a different time of year, to avoid clashing with family and other occasions, not to
mention the difficulties of travel at that time from some parts of the country, and especially
overseas.

This move is being especially welcomed by the model engineering trade which also has great
difficulty in finding staff to work over that period between Christmas and New Year, and which
is costly in terms of accommodation and so on.

We anticipate that more clubs will also now be able to take part.

Negotiations are already advanced to secure another great venue. We will publish the revised
cxhibition details shortly.

Entries already received will be retained for the revised dates.

For those who have booked advanced tickets, these bookings will be carried forward, although
refunds will be given. Please address requests for refunds to:

Magicalia Media Ltd

Berwick House

8-10 Knoll Rise

Orpington

Kent

BR6 OEL

The organisers apologise for any inconvenience this change causes.

However, we can now get on with producing the sort of event that we would all like to see,
and look forward to the best one yet in its 100™ year.

IMLEC DVD
Copies of a DVD of the IMLEC 2006 event held

Hand scraping a bearing at the Myford works.
This photograph was taken at a recent Myford
open day, when visitors were treated to a tour
of the works, and a display of the company’s
products, plus a few bargain sale items. A
report will appear in the next issue.

Contact
Just lately our postbag has been quite light. The
reason is that many people have not updated their
address books. All post with now defunct
addresses on no longer reaches us. Please use
only the following postal address:

Model Engineer

Berwick House

8-10 Knoll Rise

Orpington

Kent

BR6 OEL

at Fareham on July | and 2, are now available.
Reasonably priced at £12.50 including post and
packaging they can be ordered from W Pearson
on 02392 380664 or by  email
wallvepearson@aol.com

The DVD covers all the runs over two days of
competition.

Join Chronos

Chronos has an open weekend this weekend,
November 24-26. The company will have many
special offers, demonstrations, and a free gift for
every visitor. Refreshments will be available. You
can find Chronos at Unit 14 Dukeminster Estate,
Church Street, Dunstable, Beds LUS 4HU, which
is close to the A5 and junction 11 of the M1. Tel
01582 471920.

Gremlins

Unfortunately in the article in the series on
overhead valve engines in M.E. 4282, 15-28
September 2006, an incorrect drawing of the
crankshaft assembly was shown in Figure 7 on
page 343. The correct drawing is shown here.
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Carishaft acnontly

Line from Neil

Our Technical Editor, Neil Read was recently despatched on a training course to learn more
about the art of lining or pinstriping as our American friends call it. This was organised in
collaboration with our sister magazine Model Engineers’ Workshop and a full report will
appear in that magazine in due course. The event attended was organised by Pinstriping UK
who specialise in training aspiring pinstripers and can supply the necessary paint and other
materials associated with the craft. Many model engineering projects need lining out to finish
them properly and sourcing the proper materials can be difficult. If you have a need for proper
lining paints or brushes give Pinstriping UK a try. They can be reached at 7 Gees Lock Close,
Glen Parva, Leicester, LE2Z 9GS; tel: 0116-283-7651; mobile: 07947-695640; website:
www.pinstripinguk.com

Pinstriping UK offer a range of products and training in lining out.
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Cheap indexing

SIRS, - I am enclosing my idea for
a cheap and simple dividing
device. It’s the old adage, finances
and necessity being the mother of
invention. The two photographs
show the construction.

The cost was £1.99 for a circular
protractor and the rest from the scrap
box. It is simple to make and the
dimensions can be set to suit
individual needs. The protractor
itself is screwed to a piece of
Perspex with the white packing
sandwiched between the two for ease
of reading. The pointer isa 1!/2in.
length of 3mm mild steel with a
turned point. The chuck mount is
mild steel and made to suit.

I hope this will be of some
interest to readers.

F. A. Hammond, Lancashire.

More on casting quality
SIRS, - I have just read the letters
about casting quality (M.E. 4280,
18 August 2006). The problem
overseas is actually much worse
than that found in the UK, because
when one receives a faulty casting
or any other item, the supplier
requires that the faulty casting or
item is returned before they will
supply a replacement. While it is
difficult to achieve a 100% quality
for all goods, especially castings, if
the faulty ones are returned to the
foundry directly, they will be
credited, instead of the end
customer actually doing the
inspection for the supplier.

Unfortunately the cost of shipping,
and possibly customs charges, for the
faulty item often exceed the value of
the goods, so it is often cheaper to
just buy another item. All too often it
seems that there is no inspection of
the goods being shipped so if it fits
in a box then ship it!

I recently ordered three different
sizes of spring steel strips. Of the

three only one was
correct, one size was of
the incorrect gauge, the
other being so rusty and pitted that
it was only fit for the scrap bin. The
reply that I got from the girl on the
telephone was that the goods were
correct when they were shipped!
How the trade has changed now that
having got their money, why should
they bother about the customer
overseas?

On the other hand there are
many very good suppliers, who
bend over backwards should there
be any fault. It is a pleasure to buy
from them and I get very good
service, for which I must pay them
a compliment.

Philip T. Bellamy, Switzerland.

IMLEC 2006

SIRS, - Now that the dust has
settled on yet another very good
IMLEC I would like to mention a
few points which I feel need
looking at. In 2004, John Hurley
and Kinver completely revamped
the rules regarding entry, doing
away with all restrictions,
introducing the ‘Previous Winners’
class and gave IMLEC a new lease
of life. I think we all owe John a
dept of gratitude for this. However,
now that the winning locomotive
automatically goes into the all-
winners class, I think this should
be reconsidered.

Up to 2003 the winner with the
same locomotive always had the
chance, if they wished to defend the
cup the next year, traditionally
having the last run. There are some
who think it is not the same
competition with the previous
winner not competing. Every
winner, except the last three has had
this chance and I think that it is not
really fair on these three. Why
should they, and subsequent
winning driver/locomotive
combinations, not be allowed to
defend their title because of an
anomaly in the rules? Until a

couple of years ago, the invitation
to enter was always in M.E. early in
the year, but this seems to have
stopped. Last year Northampton
did most of the entries by e-mail,
which is fine if you are on the
Internet. This year, apart from a
few lines in Smoke Rings, there was
no mention of it. Indeed the entry
was full up very early and never
advertised which led to a few
regulars not knowing who to
contact and losing the chance of an
entry. The rules say that entries are
open to competitors on a first come
first served basis. This is the
normal procedure, but for this to
happen we must have a level
playing field. Can | ask that we go
back to the invitation early in the
year in this magazine with no
entries being accepted until it is
published? That way every one
who wishes to enter will have the
same chance.

The rules for IMLEC have
developed over the years and
organising clubs add their own for
the event as they think necessary.
This year Fareham added a rule
regarding safety chains or cables
and advised that there would be
local extra speed restrictions on
parts of the track. Every
competitor received a set of rules
carly so there was no excuse for
not complying with them. The
extra speed restrictions did cause a
few problems, the majority doing
their best to comply. The winner,
Les Pritchard who had problems
with the speed restrictions
completed 10 laps in 29 minutes,
22 seconds. If the time taken to
start and stop the run is not
considered, this gives an average
lap time of 2 minutes 56 seconds,
which I think we can take as the
quickest a lap could be completed
with a good load more or less
obeying the speed limits. The
results show that three competitors
completed eleven circuits and that
one had time to do a twelfth. The

Above left: indexing device produced by Mr. Hammond. Above right: component parts of the indexing device.

report of this run (M.E. 4280, 18
August 2006) comments on the
speed, and possible breaking of the
speed limits. If the same is done to
these three we get one taking 2
minutes 52 seconds a lap with a
very light load. This could be
accelerated out of the restrictions
and up the banks quickly, so
hopefully no problem here.
However, the other two runs give
times of 2 minutes 46 seconds and 2
minutes 25 seconds. As faras [ am
aware every competitor except one
made some provision for a safety
chain or cable as the rules stated.

AllT am going to say is that it
looks as if the rules were not
enforced on everyone evenly and
fairly. A few were allowed to quite
seriously break them and get away
with it. [ assume the organisers had
a reason for this, but all it does is
to leave the event open to
comment, like this letter and ill
feeling, which is does not really
need. If the rules had been applied
to everyone, with appropriate
action taken to those who did not
comply, the results could have been
a little different.

Please, future clubs who run
IMLEC, enforce the rules evenly
and fairly on all competitors, and if
it means excluding or disqualifying
someone, then so be it. As I have
said, all entrants know the rules
long before the event, so there are
no excuses. Model engineering is a
hobby and IMLEC is a very
enjoyable fun weekend, but there
are cash prizes and a little glory up
for grabs. Rules are made to run
the event fairly and safely so that
no one has an unfair advantage.
Jim Elliott, Buckinghamshire.

IMLEC report

SIRS, - Having just read the report
on the 2006 IMLEC (M.E. 4280, 8
August 2006) which was held at
Farcham in July, I felt that perhaps
the spreadsheet showing the
competition results required some
explanation in order to help those
readers who like to study ‘form’ and
compare results from year to year.

I refer in particular to columns
14 and 15, Driving Car Constant
and Driving Car Work Required
respectively.

When we started planning
IMLEC at the start of the year
(bearing in mind we had never held
it before) the first thing we did was
to read some of the M.E. reports
on previous IMLEC events. One of
the most important things we had
to consider was the positioning of
the dynamometer car relative to the
driver/driving car, ref. Arthur

610
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Bellamy’s letter published in M.E.
last year and my subsequent reply
also published in M.E.

This discussion posed the
question “should the driver ride on
the dvnamometer car or on a
driving truck with the
dvnamometer car behind him?”

After considerable thought we
concluded that the driver should
ride on a driving truck in front of
the dynamometer car thereby
enabling him to lean on his tender
if he needed to without any
possibility of influence on the
dynamometer car readings.

However, this arrangement
inevitably leads to an error in the
recording of the work done by the
locomotive, as the work required to
propel the driving car and the
driver is not included in these
recorded figures. This becomes
progressively less fair for small
locomotives pulling fewer
passengers behind the observer.

So what to do? We concluded
that the best compromise we could
make was to measure the amount
of work required to propel the
driving car loaded with an 11 stone
man around our track, whilst
adhering to the speed limits, to
provide an allowance which would
be added to each competitor’s
result. This measured figure was
divided by the distance travelled
and gave a value of 3.3648ft. Ib/ft.
travelled (column 14 on the
spreadsheet).

Column 15 on the spreadsheet
is the result of multiplying the
distance travelled by the
competitor by the above constant.
This new figure is added to the
work done recorded by the
dynamometer car (column 16) and
is the value of actual work done
shown in column 17. Column 17
in its turn is used to calculate the
overall thermal efficiency.

To conclude, although the work
done which is recorded in column
15 makes no allowance for drivers
of less than or more than 11 stones
in weight we felt that it was a
compromise solution which was
somewhat fairer for the small
locomotives than last year’s system
whilst still leaving the drivers free of
any worry if they inadvertently
leaned on their locomotive or tender.
Brian Fisher, Chairman
Farcham DSME.

Sifbronze alloys

SIRS, - I have been reading with
interest the arguments concerning
Sifbronze brazing etc. As is
mentioned Sifbronze is 60/40
copper zinc alloy. What is not

mentioned is the use of Sifoupron
No. 17 and No, 17-2AG (also from
the Suffolk Iron Foundry). Both
these rods are used in brazing
copper and bronze alloys e.g.
copper hot water cylinders. They
contain no zinc and therefore
cannot suffer from dezincification.
Melting range is from 707deg.C-
840deg.C. The 2AG - rod has the
addition of 2% silver which gives
it greater ductility and it runs like
silver solder. These rods are similar
to Silfos and Silbralloy as far as |
can see from Johnson Matthey.

1 propose soon to build a small
copper boiler and would like to use
the Sifbronze rods I have instead of
silver solder as it is a lot cheaper -
also it does not need any flux. Is
there any objection to use these
rods in model engineering boilers?
P. H. Lewis, Norfolk.

A unique ‘Curly’
locomotive?

SIRS, - Recently I entered my
31/2in. gauge Duchess Of Swindon
locomotive in the LBSC Bowl at
Sunderland. I bought this
locomotive from the builder Mr.
Roy Boulcott in 2002. He built it
in 1960/1961 and was then a
member of the North London
Society of Model Engineers. This
design was started by LBSC in
the 16 April 1959 Model Engineer
magazine, but this series was
stopped when LBSC resigned

in 1959.

Mr. Boulcott completed the
model by using other LBSC
designs mainly Britannia and
Hielan Lassie. He also
corresponded with LBSC himself
and I have the drawings of the
valve gear LBSC drew for him. A
photograph for this locomotive is
on page 85 of the book LBSC his
Life and Locomotives by Brian
Hollingsworth.

To keep the record straight his
name is spelt wrong and neither
Mr. Boulcott nor the model has
been to Canada. In the book it says
one or two Duchesses were built
but no one I have spoken to knows
of any others. I would be
interested to know if any reader
knows of another model built to
this design or is the example built
by Mr. Boulcott unique.

Mr. J Lummas, Cleveland.

Sourcing drills and end
mills

SIRS, - Dennis Randall in his letter
(M.E. 4281, 1 September 2006)
requests information on sourcing
drills and end mills. Through my
association with Bruce Engineering

(Tel: 0115-9736700) I know they
can supply good quality drills in
fractional and metric sizes, and
British made HSS steel end mills
and slot drills made by APEX.
J&L (usual disclaimer) the well-
known engineering suppliers on
0800-663355 supply a whole range
of drills and cutters. I had some
drills from them made by Hertel
and interestingly the shanks of the
drills were hard as well, which puts
a stop to the chewed up shanks
when a drill slips in the chuck.
With regard to four-flute end
mill and two flute slot drills I often
wonder why they are still made
when a three-flute end mill will do
the job of both. Whatever the
quality of HSS end mills they do
not keep their sharpness for long.
It is well worth considering carbide
end mills they may cost more but
they last about five times as long,
which makes them cost effective.
Peter King in his letter to
Postbag (M.E. 4282, 15 September
2006) mentions ‘American’
calibration to cross-slide dials. My
last two lathes had this and I must
admit [ found it took some time to
get used to. However, it does have
its downside where model
engineers are concerned as many
use the cross slide for milling with
a vertical slide and here straight
linear movement is required and
having to double all the dimensions
is a pain. Similarly the same
argument occurs for the depthing
of threads. | made up an additional
dial to read off the actual
movement of the cross-slide.
Anthony Mount, Devon.

Engine identified

SIRS, - With regard to Peter
Spenlove-Spenlove’s letter (M.E.
4282, 15 September 2006); I can
confirm that his memory is fairly
accurate. The engine shown in the
picture is a Deller lcc.

Designed by W. H. Deller and
described in a series of seven
articles between January 1938 and
August 1938 in Newnes Practical
Mechanics.

The explanation for the blueprint
that Peter mentions is given in a
box advert in the first article.

The text reads:

“Those readers who wish to
complete construction of the
engine before publication of the
concluding articles can obtain a
set of blue prints for 5/-".

The engine shown in your
picture varies slightly from the
published design in that the fuel
tank is an extra by the reader and
the original had the spark plug

built in to the cylinder head.

The engine is quite interesting, it
was designed as an aero engine,
the prop driver serving as the
points timing cam. The timing was
fixed. The vertical face of the prop
driver featured another cam. This
drove a piston valve which
controlled the fuel induction.
Rather innovative and possibly
unique in the aero engine sphere.
Tom Crompton, Manchester.

Pressure vessel testing
SIRS, - I wish to reinforce Mr. 1.
D. Priest’s views on Vessel
Pressure testing (M.E. 4282, 15
September 2006). I was in the past
involved in extensive pressure
testing of pipe work and vessel
pressure testing, in building
services.

I was witness to a near disaster
when we were involved in testing
an extensive compressed air
distribution system. The system
had been tested to twice working
pressure with water in the usual
manner. During the draining down
process prior to re-testing at
working pressure on air, someone
unknown removed a pressure
gauge from the system and
replaced it with a !/4in, BSP taper
steel plug.

When the system pressure was
raised to the working pressure of
100psi, because the offending plug
had not been fully engaged, it blew
out and went right through a 4!/2in.
brick wall. Imagine the
consequences if somebody had
been in the way! Moral, always
pressure test with water however
inconvenient, and change nothing
between the water test and normal
contents test.

Ron Hobdell, Croydon.

Whistle design

SIRS, - I am building a Burrell
11/2in, scale 7hp traction engine
with much help from members of
Nottingham SMEE.

I have read with great interest,
the articles on whistles and would
like to build one, preferably based
on the Ted Martin’s design, if not a
bottom entry pipe organ type.

Having nowhere to hide it, my
whistle can only be 1.6in. long max.

I would be grateful if anyone
could provide a rough drawing and
dimensions:

If not can the length for the
whistle be divided in two again and
if so what do I do about the other
dimensions?

I would be pleased with any
help.

Andrew Taylor, by e-mail.
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Synchronome clocks
SIRS, - I was interested to see
more about synchronomes in your
pages. My boarding school had
one which ran a score or so of
slave clocks around the premises.
At a reunion several years ago, |
learned from a chance remark that
this had been removed and was
lying idle in an attic! After my
brother kindly made a replacement
for a missing pendulum support
bar, the unit is now on the wall at
the top of our stairs, serving one
slave (in my garage), with the
thought that it might one day also
run a second one on an outside
wall, if I were able to engineer a
weatherproof housing for it (I
guess it will never happen...)

My clock had no NRA
mechanism in all the time I knew it
(from age 10 in 1952), though the
holes are there in the backplate. To
retard it by one half-minute, [
simply hold up the dropping bar
until the pendulum has passed and
the catch returns to support it. To
advance it, I have a button wired in
parallel with the impulsing
contacts. Hence, come each spring,
I have to give it 120 impulses. ..

The motive power in its original
site was, | believe, either dry cells or
accumulators. These were not with it
when I acquired it, though I was
lucky enough to get three of the
slaves, one having now been passed
to another synchronome owner. The
clock now runs on three C cell
Nicads, trickle charged from a mains
unit. I once ran it without external
power to see how long it would run,
it was still going a week later.

One feature of my unit, not
evident on the one illustrated (M.E.
4281, | September 2006), is a
circular table on the pendulum rod,
approximately opposite the rest of
the works. This accepts small
weights to achieve regulation (I use
4 and 6BA nuts and washers). The
short-term regulation is around
three seconds a week. I believe that
its long-term regulation, averaging
scasonal climate changes, could be
better than this. | am thus trying to
leave it alone in between the two
days per year when we all adjust
our timepieces.

Alongside the clock, though
completely separate, was a mains-
driven unit, which I also acquired. It
used to ring the school bells to a
weekly timetable determined by pegs
inserted in holes in a ring. This ring
was double, in order to
accommodate a different bell regime
at weekends. (The bell-ringing time
was determined by a slug of mercury
running through a glass tube!).

Dave Robinson's propane injector designs.

I also have a long-case clock,
which had a broken pendulum
support spring when I got it.

For this repair, I used a portion
of an ‘old-style” razor blade!
Chris Finn, East Yorkshire.

Propane injectors

SIRS, - In reply to Ken Surrey’s
enquiry regarding injectors for
propane (M.E. 4281, 1 September
2006), I wrote a little program for
my computer (an MZ 80K, with all
of 48k memory) in the late 1970s.
With this I can give you jet sizes
for gas injectors. For information
four parameters are needed to
obtain the fifth, in this case the
injector size. They are S.G.,
calorific value, operating pressure
and input in BTUs. Sorry about the
‘old currency’ but one can easily
convert if necessary.

In this case the parameters are:-
S.G. - 1.5; pressure: 14in. water
gauge; calorific value: 2500 BTUs
per cu.ft.; input - unknown but [
have provided a list, together with

the throughput.

BTUs Injector dia.
10,000 0.0343in.
20,000  0.0485in.
30,000  0.059in.
40,000 0.068in.
50,000 0.076in.
60,000 0.084in.
70,000 0.090in.
80,000 0.097in.
90,000  0.102in.
100,000  0.108in.
110,000  0.113in.
120,000  0.118in.
130,000  0.123in.
140,000  0.128in.
150,000  0.132in.

All these are at standard 14in.
W.G. pressure. If you need to vary
pressure a little, that will be okay.

As for the making of the
injectors themselves, [ believe that

Amal small injectors were 0BA.
Next were (and probably still are)
!/sin. BSP, 1/4in. BSP. Bigger than
this is not likely to be needed.

The actual injector diameter
needs to be proportioned as follows:
The length of the parallel portion
should be around 20% greater than
the diameter. Too much less will
reduce the actual jet of gas and
induce eddies, too much greater
will increase frictional resistance.
Accuracy of these proportions does
not have to be slavish but the nearer
you get, the more efficient. The
lead angle to the parallel portion
should be around 60deg. Included.
As fortune has it a centre drill does
the job nicely.

To make, use, for normal jet,
10mm hex brass or anything
conveniently near; turn thread O/D.;
thread !/8in. BSP; use a centre drill
with a diameter smaller than
finished diameter; drill right
through undersize slightly for jet;
drill or ream final size. Put a taper
on the output end; part off.

Sometimes it is useful (for fixing
purposes) to part off before final
taper, to turn the jet the opposite
way round and turn a threading
diameter so the jet may be fixed by
a nut. As long as you maintain the
correct jet injector diameter and the
proportions of the lead taper are the
same, then you can suit yourself
about the rest as long as you allow
minimum interference with the
secondary air round the jet.

Dave Robinson, Hertfordshire.

Propane fired furnaces
SIRS, - In M.E. 4281, 1 September
2006 a query was made for
information on propane fired crucible
furnaces, a great deal is available on
the internet, I can strongly
recommend joining the Yahoo group
‘Castinghobby” at this link:

Frank Hasieber’s propane burner, still under construction.

Views and opinions expressed in letters published in Post Bag should not be assumed
to be in accordance with those of the Editors, other contributors, or Encanta Media Ltd.
Correspondence for Post Bag should be sent to: -

The Editor, Model Engineer,

Berwick House, 810 Knoll Rise, Orpington, Kent, BR6 0EL; fax: 01689-886666
or to david.carpenter@encanta.co.uk

Puhli
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is at the di

of the Editor.

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

Correspondents should note that p
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Ly involve

a minimum lead time of six weeks for material submitted for publication.
In the interests of security, correspondents’ details are not published
unless specific instructions to do so are given.

Responses to published letters are forwarded as appropriate.

http://groups.yahoo.com/group/c
astinghobby/ You will be required
to join the group.

If required I can give links to a
number of websites with
information. A great book on the
subject Gas Buiners for Forges,
Furnaces and Kilns by Michael
Porter, ISBN 1-879535-20-3,
available through Amazon.

This book gives step-by-step
instructions for building a couple
of furnaces and burners to go with
them, which can all be made using
simple hand tools, a lathe however
is a big help.

I have attached a photo of my
burner still under construction.
Frank Hasieber, Durban.

Gorgon progress

SIRS, - I am making slow but
steady progress with my Gorgon
steam engine and, as a beginner,
found that it required a lot of
thought as to how to produce items
like the complicated cylinders
accurately. Nonetheless, 'm
enjoying the challenge!

I’'m not ready to start on the
condenser boxes yet but | have
spent much time trying to locate a
supplier who can offer a suitable
section and I wonder if any other
reader can help with the name of a
stockist? Smiths of Clerkenwell
used to stock a drawn brass tube
but, alas, no longer. I have had no
luck finding the bearings either.

Later on I shall require help in
setting up the valve timing accurately,
and having spent a lifetime with the
infernal combustion engine, I know
how important this is to performance.
Perhaps one of the ‘old hands’ can
oblige with an article for the less
knowledgeable, please?

If only there was a model
engineering group in this area life
would indeed be full.

A. H. Middleton,
Gloucestershire.

We are not aware of a Gloucester
club. If any readers know of a
suitable local group we will
publish contact details.

Moore and Wright boxes
SIRS, - The Moore and Wright
precision tool box No. 930 (M.E.
4278, 21 July 2006) contained:

I outside caliper, firm joint, No.
331, 4in.

| pair spring dividers, No. 50, 3in.
1 precision feeler gauge, No. 22
cight blades from 0.002 to 0.015in.
1 rule, three fold, 9in.

1 box with hinged lid.

Priced at £1.35.0d in August 1949.
Robert Craig, Devon.
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A model of the bottle frame engine with an
overhung crank and the outside end of the
crankshaft carried in a separate pedestal bearing.

JAMES BEGGS

AND CO.

BOTTLE

FRAME ENGINE

Anthony Mount

describes a delightful design of
engine that is believed to have
originated in the USA.

®Part |

a stationary steam engine could be called a
bottle frame engine. There is a logical
explanation but we have to go back about a
century to get the answer. In those times it was
customary for chemist shops to advertise their
existence by having three large, coloured bottles in
the shop window. The bottles had a narrow neck
and opened out to a large, rounded bottom. As you
can see from the photograph of the engine the
main frame has the same shape as the chemist
shop bottles, hence the name. | think the colours of
the chemist shop bottles were red, blue and green.
I have had it in mind to do one of these
engines for some time, so when we were
discussing which prototype to make as the next
engine with Cotswold Heritage I brought along

It must seem quite strange to many people that

a drawing of a bottle frame engine amongst
others and was pleased when the decision fell
on the bottle frame design. It was built in a
number of forms and originated, I believe, in the
United States of America. Some engines of the
type had a two-webbed crankshaft, with both
bearings in the base of the bottle frame. Other
engines had an overhung crank and the outside
end of the crankshaft was carried in a separate
pedestal bearing.

The outer bearing can lead to problems with
lining up the crankshaft, however the prototype
chosen conveniently had a separate base casting
that united the two halves making the job easy.

There was a third version of the engine used
for marine work. This was the same overall
design as the first engine with both bearings in
the main frame. However, it had reversing gear
and, instead of a flywheel, had a tiny wheel on the
crankshaft for turning the engine over top or
bottom dead centre as all these engines seemed
to be single cylinder.

I have drawn the model with an overhung
crank and outer pedestal bearing as [ think it

- ©

END ELEVATION
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looks the more impressive engine of the three,
but will include details of the two webbed
crank should you wish to build the engine as
such. If you turn the base casting over you will
notice a reinforcing web across the underside
of the base. This is so positioned that you can
saw off the outer part and end up with a square
base to take the overhung flywheel of this type
of engine.

I have no idea what colour the engine may
have been painted, I wonder if James Beggs and
Co. had a house colour. One thing I do find odd
when looking at model stationary engines at
exhibitions is the number of builders who paint
their flywheels pillar-box red. I have never seen
this on full size engines, the flywheels were
usually painted the same colour as the main body
of the engine.

Information for our engine came from a
reprint of the original catalogue that 1 came
across years ago. | do not know if it is still
available. James Beggs and Co. were based in
New York and the catalogue is dated 1906 so our
model design is one hundred years old. The
engine would have been used for all manner of
work, from driving an individual machine to a
small workshop of machines, all by overhead
belting from a line shaft.

The engine was made in a surprising number
of sizes and for reader’ interest I include a list of
the range. Interestingly the steam pressure is not
given. Later in the section of the catalogue on
boilers some of the larger ones are given as
100psi, hydraulically tested to 150psi

The company also supplied horizontal engines
of different sizes and the boilers to go with the
engines. All were of substantial design, so would
have given many years of hard work with little
need for maintenance. | wonder if any of the
original engines have survived into preservation.

As the engine was built in a range of sizes |
will not give an exact scale, the model has a
cylinder of 32mm diameter so is a reasonable
size without too many tiny pieces to make and
the nuts and bolts are of a reasonable size as
well so there is less danger of broken taps.
However, the overall size of the engine is only
300mm high and the flywheel 150mm diameter
so it is easily machined on the average model
engineer’s lathe.

I have shown metric size nuts and bolts and
have also given the nearest alternative in BA,
which can be used if preferred. The engine is
drawn to metric standards, however many UK
model engineer suppliers still market the
majority of their bar stock in imperial sizes, so
you may need to substitute imperial stock items
here and there. For example, !/4in. diameter
stainless steel piston rod instead of 6mm. This in
turn will require an imperial thread on the rod
and in the cross head.

The model can be built on the average model
engineer’s lathe but as with nearly all model
engineering there is a fair amount of milling
involved so a vertical milling machine will prove
very useful. A vertical drill is of course pretty
essential along with the usual hand tools.

There are 28 A4 drawings in the set supplied
with the kit which, as mentioned above, is
available from Cotswold Heritage at N.E.S.
Bird Industrial Park, Long Marston,

Metric Fasteners
Size Description Location Material Quantity
M35 Nuts Base Steel 8
M5 Nuts Bearing caps Steel 4
M5 Half nuts Bearing caps Steel 4
M4 Nut Piston rod Brass 1
M3.5 Nuts Main frame flange Steel 4
M3 Nuts Cylinder Steel 6
M3 Nuts Steam chest Steel 10
M3 Nuts Piston rod gland Steel 2
M3 Nuts Piston rod Steel 2
M3 Nuts Valve rod Steel 1
M3 Nut Con-rod wedge Steel |
M3 Nuts Fitted bolts Steel 2
M2.5 Nuts Valve rod gland Steel 2
M2.2 Nuts Valve cross head Steel 1
M2.2 Nuts Eccentric strap Steel 2
M5 Studs S0mm long Wooden base Steel Bl
M3.5 Studs 19mm long Main frame flange Steel 4
M4 Allen screws | Smm long Base Steel 3
M3 Allen set crews 3mm long Eccentric sheave Steel 2
M3 Hexagon bolt 10mm long Crank pin Steel 1
M3 Hexagon bolt 10mm long Little end pin Steel 1
M2.2  Hexagon bolts 15mm long Eccentric strap Steel 2
Alternative BA Fasteners
Size Description Location Material Quantity
2BA  Nuts Base Steel 8
2BA  Nuts Bearing caps Steel 4
2BA  Half nuts Bearing caps Steel 4
3JBA  Nut Piston rod Brass 1
4BA __ Nuts Main frame flange Steel -
SBA  Nuts Cylinder Steel 6
5BA  Nuts Steam chest Steel 10
SBA  Nuts Piston rod gland Steel 2
SBA  Nuts Piston rod Steel 2
SBA  Nuts Valve rod Steel 1
SBA  Nut Con-rod wedge Steel 1
SBA  Nuts Fitted bolts Steel 2
7BA  Nuts Valve rod gland Steel 2
S8BA  Nuts Valve cross head Steel 1
8BA  Nuts Eccentric strap Steel 2
2BA _ Studs 50mm long Wooden base Steel 4
4BA  Studs 19mm long Main frame flange Steel 4
3BA___ Allen screws 15mm long Base Steel 3
SBA  Allen set crews 3mm long Eccentric sheave Steel 2
SBA  Hexagon bolt 10mm long Crank pin Steel |
SBA  Hexagon bolt |0mm long Little end pin Steel 1
S8BA  Hexagon bolts | 5mm long Eccentric strap Steel 2
List of range of engines produced by James Begg and Co.
Hp Flywheel dia.  Cylinder Steam pipe Exhaust pipe RPM
3 18in. 3 x 4in. 1/2in. 3/4in. 250
4 20in. 4 x Sin. 3/4in. lin. 200
5 24in. 5 x 6in. lin. 11/4in, 200
6 24in. 6 x 6in. 11/4in. 11/2in. 180
7 28in. 6 x 7in. 11/4in. 11/2in. 180
9 32in. 7 x Tin. 11/2in, 2in. 180
10 32in. 7 x 8in. 1!/2in. 2in. 180
14 34in. 8 x 8in. 1!2in. 2in. 180
20 38in. 9 x 9in. 2in. 21/2in 170
25 42in. 10 x 12in. 212in. 3in. 150
35 42in. 12 x 12in. 3in. 31/2in 150
50 48in. 14 x 14in. 31/2in. 4in. 150

Stratford Upon Avon, Warks, CV37 8RP, tel:
01789 721 444.

There are a number of castings in the kit
starting with a cast iron flywheel, then in bronze,
the base, mainframe, and cylinder. The bottom
cylinder cover and eccentric sheave are in
continuous cast iron. The pedestal, bearing caps
and eccentric strap are laser or water jet cut from
mild steel. Some of the other material may be

supplied as well but not the fastenings.

The first photograph (photo 1) is of a
completed engine. Hopefully it will fire up your
enthusiasm. I think you will agree it does have
rather a lovely shape.

The constructional details are quite
straightforward so next time we will make a start
on part 01, which is the base casting.

@10 be continued.
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Nemett

continues construction of the NE15S
with the timing case, electronic
ignition and carburettor.

efore I continue the construction, I have
Ban apology to make. During my
tion for publication, the drawing
of the cam box (M.E. 4279, 4 August 2006) got
distorted and the measurements were corrupted.
I apologise for this and show the correct version
here. This does not affect those who have
purchased drawings.

21 Timing case
If you are only going to use glow plug ignition,
this item and item 23 are not required. [ started

Turning the spigot on the timing case.

with a piece of square HE30 bar in the self-
centring 4-jaw chuck (photo 1) and turned the
round spigot. Initially I made this longer than
finally needed because it is used to hold the item
for the milling operations.

Set the rotary table and 3-jaw chuck on the
mill, set the case vertically in the chuck, gripping
by the spigot. Zero the rotary table with one of
the case edges parallel to the Y-axis. Centre the
work under the quill.

Now mill the corners off of the bar (photo 2)
to leave the curved portion at the correct
diameter. This involves turning the rotary table
through a 270deg. arc and than using the Y-axis
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Milling the timing case outer profile.

to mill the straight parts. Make sure that the case
has the correct orientation when doing this.

Return the case to the lathe and grip by the
spigot to drill and ream the centre hole and then
bore the cavity to size (photo 3).

Reverse in the chuck and face the spigot to the
correct length. Check against the camshaft
bearing housing spigot for this. The bottom face
of the cavity should be level with the end of the
camshaft bearing spigot when assembled.

To drill the hall detector mounting hole, set
the case in the milling vice with the correct
straight section vertical and the other one at
the top horizontal.

The edge between the two straight sections is
to the top right looking into the cavity when in
the correct orientation with the hole pointing
upwards. Find the edges and drill the hole 6mm
into the cavity (photo 4), being careful when the
drill breaks through. Rotate in the vice and drill
the 3mm hole for access to the timing disc grub
screw opposite the point where the other hole
enters the cavity.

Now set the case up in the vice with the Hall
detector hole vertical and facing downwards and
drill and tap the M2.5 hole in the spigot for the
timing lock screw.

23 Timing disc
This is made from HE30 bar and is turned to
diameter before drilling and reaming the centre
hole. Part off to the correct length and then set
the disc up in the milling vice to drill and tap the
grub screw hole. Turn in the vice so that the grub
screw hole is facing vertically downwards and
drill the shallow hole for the magnet.

The magnets suggested are !/%in. dia. and
1/16in. deep so it is best to drill just deep enough
to get the hole located and then to use a small slot

Boring the timing case cavity.
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Drilling the transistor mount in the timing case.

drill to finish to depth. Since I built the prototype,
I have received another ignition module which is
supplied with a smaller magnet, so check the
magnet dimensions before drilling the hole.

The magnet should be a fraction below the
surface of the disc when in position and is fixed
with Loctite. Note that the ‘south’ pole of the
magnet faces outwards. This can be checked
with a magnetic compass or a magnetised
needle suspended from a piece of cotton if no
compass is available, It is also worth just
burring the edges of the hole over the magnet
slightly for added security.

24 Timing lock screw

This is a simple turning job from brass and the
only thing to note is to remove the very end of the
thread to enable the screw to locate accurately in
the locking groove in the camshaft bearing
housing spigot. When in use, the timing screw
locates in the groove in the spigot and when
tightened locks the timing case in position. The
ignition timing can then be adjusted by
slackening the screw very slightly, rotating the
casing in the direction required and retightening
the screw. There is no friction from mechanical
points, so finger tight is all that is required.

Electronic ignition module and coil
One point to make before I start this section is to
take heed of the instructions that come with the
module particularly the comments regarding use
of the module without the engine earth connected.
The module will be permanently damaged if it is
used without an earth connected or with the spark
plug not connected to the engine.

Assembled ignition module showing the plug
used to connect the Hall Effect sensor.

Modelectric ignition coil used on the prototype.

The electronic ignition module replaces the
points and is triggered by a magnet moving
across the face of a Hall Effect transistor. This
switches a power transistor which switches the
coil supply just like a set of mechanical points.

The recommended coil is the *Modelectric’
coil (photo 5) and the ignition module is the
TIM6, both available from Woking Precision
Models (www.wokingprecisonmodels.co.uk
tel: 01706-377508). Woking also stock piston
rings and other items for use with [/C engines.

The suggested electronic ignition module is
supplied as a kit of parts (photo 6) to be
assembled by the user. This involves soldering
eight small electronic components into a circuit
board and is not difficult if the correct procedure
is followed.

I do not propose to describe this in detail
because the kit comes with very complete
instructions; I will just make some comments to
emphasis a few things.

The first thing to point out is that a very small
electric or gas soldering iron is needed for such
things: too large a tip could overheat and damage
the components. Also use the thinnest cored
solder available to avoid spreading solder where

TIME6 electronic ignition module kit.

it should not be. Check the orientation of all the
components before soldering them in. An easy
one to get the wrong way round is the LED
indicator (don’t ask!).

My approach is to insert the resistors (which
are not so delicate) into the correct places and to
solder those first. | then follow this with the other
components.

I also fitted a plug into the coil circuit so that
I could set the timing with out having the coil
connected. To connect the Hall Effect detector, |
used a radio control servo extension lead cut in
half. These can be bought from any good model
shop and have a polarised 3-pin male plug on one
end and an equivalent socket on the other, so
when cut in half, you have a matching pair of
leads. The wires are colour coded, so decide on
your convention and solder one cable to the
circuit board (photo 7) and the other to the Hall
Effect transistor. Some short lengths of thin heat
shrink insulating sleeving must be used to
insulate the three pins on the transistor. These are
slipped over each wire before it is soldered and
then slid up over the bare wires.

Once this is done the transistor must be
mounted in the hole in the casing with the correct >

IGNITION TIMING CASE AND
ASSOCIATED PART DRAWINGS
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Hall Effect sensor soldered to the connecting
lead showing the insulation used.

Turning the inlet portion of the carburettor body
in the self-centring 4-jaw chuck

Reaming the barrel hole in the carburettor body.

face (the large face with the chamfer at the top)
pointing into the case. To do this, angle the pins
slightly (photo 8) so that the acting face is at the
correct angle when the wires hang vertically
from the case.

I stuck some self-adhesive tape over the inside
of the hole and then used epoxy resin to fix the
transistor in place. The tape prevents the resin
from getting on the inside of the case and helps
to locate the transistor. Put a small amount of
resin in the hole, insert the transistor and then fill
the cavity from the outside to seal everything.
Silicone rubber sealant could also be used.

Drilling the air bleed hole.

Allow everything to set, then remove the tape
from the inside and clean off any stray adhesive
if needed. The transistor should have its acting
face tangential to and flush with the inside
surface of the casing (photo 9) when fixed.

41 Exhaust and inlet flanges

I will cover these simple items now, in
preparation for making the carburettor and
assembling the engine. The flanges are different
because of the spacing of other holes in the
cylinder head. Both are made from 3mm thick
mild steel (or stainless of you prefer) and are

— -3 mm
o Sy
PEAP—— Y Pe—— B mm
= 1 le-
INLET

EXHAUST AND INLET

28 mm

f———22mm — =

FLANGE DRAWINGS

Turning outer spigot on end cap before parting off.

simple milling and drilling jobs. The fixing holes
should be drilled using the jig made for drilling
the cylinder head.

I used some 3/8in. dia. stainless steel for the
inlet stub and exhaust, so I drilled the large holes
to suit this and silver-soldered the pipes in place
before cleaning up the cylinder head mating
faces. The flanges could be turned with built in
stubs if preferred.

I angled the inlet stub downwards, but this is
not essential. I also threaded the inlet stub and
carburettor to fix the carburettor in place, but
Loctite could be used without the threads if
preferred. Make sure the inlet stub is long enough
so that the carburettor is clear of the timing case.

Carburettor
This is a simple barrel type with an adjustable
air bleed to set the slow running mixture. It is
not difficult to make but care is needed when
setting up for drilling the various holes because
of the small size.

40 Carburettor body

1 started with a length of square HE30 bar held in
the self-centring 4-jaw chuck. Turn the 12mm
diameter on one end (photo 10) and then use this
to hold the blank in the 3-jaw chuck, or preferably
a collet chuck to turn the other end to the same
diameter. This end will be reduced in length later.

Clean up the edges and set the blank on one
side in the milling vice. Centre the quill over the
square portion, drill and ream (photo 11) the
throttle barrel hole. Machine the same face down
to 7.5mm from the centre line. I used the 12mm
dia. as a datum for this. The face should end up
1.5mm above the 12mm section.

Reverse in the vice and mill the opposite face
to the same dimension. This should result in the
body being 15mm across the two faces. Set up in
the mill to drill and tap the throttle stop hole M2.
Note this hole is close (0.5mm) to the end cap
fixing screw so take care with the positioning.

Set up to drill and tap the air bleed adjusting
serew hole M2 for a depth of 10mm on the same
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hole (photo 12) to meet this. The body is now put
to one side until the end caps are made.

38 and 39 Carburettor end caps
Tused a piece of 25mm dia. HE30 bar for these but
they can be machined from a piece of suitable
square bar if required. Whichever is used set the
bar in the chuck to run centrally and turn down the
10 x 0.5mm spigot. For the spray bar end, drill and
tap M4. For the lever end, drill and ream 4mm.

Now use a parting tool to turn down and part
off the 10mm spigot (on what will be the outer
side to length) (photo 13). The throttle lever end
is 4mm long whilst the spray bar end is 2mm.

Because [ used round stock, I then clamped the
end caps to the body in the milling vice and
milled the top and bottom edges to match the
body. It is quite easy to keep the edges in line
when the job is turned over. [ used a piece of bar
stock as a base for this.

I then clamped the covers to the body with an M4
hole through the throttle arm end into the spray bar

holes line up correctly. Set the complete assembly
upright in the milling vice and centre under the quill.

Drill 1.6mm for the cover bolt holes in one end
before reversing in the vice to drill the
corresponding holes in the other end. Take care
with the positioning of these holes. It is wise to
use the lathe indexes for this.

Remove from the mill and remove the covers,
marking them so that everything will go back
together correctly. Tap the holes in the body M2
from both sides. Enlarge the cover holes to 2mm
and assemble the covers using M2 socket
screws. Return the assembly to the lathe and
skim off the inner faces to clean up. The needle
valve end cap will need a small semi-circle cut
in the edge to clear the air bleed screw.

46 and 47 Carburettor adjusting
SCrews

I used M2 socket screws for these. 1 suggest
turning a 45deg. point on the air bleed screw and
rounding the end of the throttle stop screw.

This is a simple turning job from brass bar
followed by drilling the through passage in situ in
the body. Chuck a suitable piece and turn to a
good sliding fit in the carburettor body. Turn
down 15mm to a diameter of 4mm for the
operating shaft,

Now part off the main part, leaving it slightly
over 14mm long to allow for accurate finishing
to length later. Try the barrel in the body with the
throttle end cap fitted. Now we need to set the
finished length of the barrel. 1 checked the
amount to be removed by pressing the other end
cap tightly against the barrel and using a feeler
gauge in the gap between the end cap flange and
the barrel. Return the barrel to the lathe and face
the end to the correct fit. When fitted with the
end caps bolted in place, the barrel should rotate
casily but with no slack.

Now set up the barrel in the mill and machine
the cutaway at the end (photo 14) for the throttle
stop. Clearances are tight here so take care with

the set up. Check that when the barrel is >

Milling the throttle stop cutaway on the barrel.

The barrel assembled and locked in the body
readly for boring the carburettor air passage.

Turning the inner venturi shape.
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assembled and the lever end cap is bolted down
the barrel is just clear of the throttle stop screw
and can rotate, The throttle will be fully open
when the barrel cutaway edge is parallel to the
adjusting screw and touching it. As the throttle is
closed, the cutaway will eventually come up
against the end of the screw. This allows the
minimum throttle position to be set by
adjustment of the screw.

Boring the carburettor passage
Assemble the carburettor complete with the
throttle stop screw and set the throttle barrel in
the fully open position. This is with the edge of
the cut away parallel with the throttle stop screw
and touching it. Looking from the throttle lever
end this means turning the barrel clockwise hard
against the stop.

With the barrel in this position screw an M4
screw into the spray bar hole and tighten gently to

Drilling the spray bar hole in the barrel

lock the barrel. Check that the barrel is still hard
against the stop before starting to bore the hole.

Set the assembly up in the lathe using the
outlet (engine side) spigot (photo 15) and
check that the outer (inlet spigot) runs true.
Centre, drill and ream 7mm. Start with small
drills and increase the size gradually for this for
this operation.

Now either use a 10deg. included taper
reamer or bore the taper for the venturi (photo
16). Bore until the tool just starts to cut into the
barrel edges. Clean up the edges of the venturi
and polish with some fine emery held on a
cocktail stick.

Reverse in the chuck and taper the engine side
of the throat. You will need a taper reamer for
this with a maximum diameter of 8.5mm because
there is not really room to get a boring tool in this
end. Again use the reamer until it just begins to
cut the barrel edges. If no suitable reamer is
available, make up a taper D-bit from a piece of
silver steel.

I then drilled and tapped the passage */8in. x
40tpi for about 6mm deep so that the carburettor
could be screwed onto the inlet flange pipe.

Now dismantle the carburettor. At this stage
you will find that the barrel is tight in the body.
Using an aluminium drift, and with the body
supported, gently tap the barrel free. Don’t try to
twist it out with the operating shaft; you will
almost certainly break the shaft. Once the barrel
is out, carefully remove all burrs and run the
reamer through the body. I held the barrel by the
shaft in the collet chuck in the lathe and used a
wide fine diamond file to ease it until it was a
free fit in the body. Once it is a free fif,

Drilling the needle hole in the needie body.

reassemble and check that things are still free.
You may have to do several trials here to get the
barrel turning without tight spots. Make a
suitable lever to suit your own needs. I used a
short lever with a split clamp onto the shaft.

Set the barrel in the chuck to drill the hole for
the spray bar (photo 17). I did this after boring
the barrel to avoid any chance of the centre hole
being deflected. Fit some small springs on the
adjusting screws to ensure they stay put and the
carburettor body and barrel are finished. Make
up a suitable pipe and flange to fit to the engine.
I suggest keeping the pipe as short as is sensible
and angled down slightly.

45 Spray bar

This is a turning and drilling job. Chuck a piece
of 6mm (or !/4in.) AF hexagon brass in the lathe
and turn the 5mm outer round section down for
10mm long. Drill 2.5mm for 16.5mm deep. I
then drilled the jet hole as far as possible with the
0.7mm drill. This helps to ensure the two are
concentric.

Tap the hole M3 for about 15mm deep. Take
care not to hit the jet hole because this will
damage the edge and prevent a good seal when
the needle vale is shut. Reverse in the chuck and
turn down the outside to 4mm diameter to leave
a 6mm hexagon section.

Face off to the correct length to put the end of
the spray bar in the centre of the intake, This
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should be 7.5mm but check from the carburettor,
Turn down the outer portion to 2mm diameter to
leave 4mm at the hexagon end for the M4 thread.
Cut the M4 thread.

Centre and drill the 0.8mm jet hole (photo 18)
until it meets the previously drilled portion.

Fit to the carburettor and check that the barrel
still rotates freely and that the jet is in the centre of
the barrel. Mark one of the hexagon flats to
position the fuel pipe connection in the desired
position. I fitted mine pointing downwards. Turn
the fuel pipe connection and then silver solder it in
place. I threaded the connection piece and the hole
in the spray bar to hold it in place whilst soldering.

43 Fuel needle

Chuck a piece of suitable brass bar and turn down
to 3mm for 10mm and thread M3. Centre and
then drill to suit the needle to be used for about
20mm. [ then drilled a slightly greater diameter
for 8mm. This allows the needle to flex slightly
and centre in the jet when closed. 1 turned and
knurled the head before parting off to length.

I used a sewing needle for the actual needle. If
you are turning your own needle use free cutting
stainless steel. Take care turning the 10deg.
included taper. Use a collet and try to turn the
whole taper in one go, and then polish with a
diamond file or fine emery. In either case clean

The completed carburetor.

and degrease the needle and
roughen the part which will be
in the outer body with fine
emery.

Screw the outer fully into the
spray bar and then back it off
two turns. Apply some Loctite
to the relevant part of the
needle and insert it into the
outer with a twisting motion to

A view of the end of the barrel with the throttle
turned fully clockwise against the stop in the
closed position.

spread the Loctite before ensuring the needle is
pushed fully into the jet. Leave to cure fully.
The carburettor can now be assembled (photo
19) and after checking to see that everything is in
order can be fitted to the engine. 1 used some
threadlock to ensure the body did not come
unscrewed from the mounting. The action of the
throttle stop can be seen in photo 20 which is
with the throttle turned fully clockwise to the
closed position. Photograph 21 shows the
carburettor broken down into the main units.
Next time I will cover the assembly and
running of the engine.
@710 be continued.

The carburettor broken down into the main units, left - the spray bar
and end cap, centre - the body, right - the barrel and other end cap.
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The new galleries at the Waterworks Museum, Hereford.

Roger Backhouse

visits a museum by the River Wye in
Hereford which will inspire model
engineers.

of the best volunteer-run museums I have
seen. Although the collection lacks the
large engines of Kew Bridge it compares well for
the wide-ranging collection, quality of exhibits
and excellent presentation. The museum’s new

galleries were opened in June 2006 by Sir Neil

r l -'1he Hereford Waterworks Museum is one

Cossens, Chairman of English Heritage. The
museum’s inspiration came in the 1960s from the
former Chairman of Herefordshire Water Board,
Stephen Southall, and the Boards’s Chief
Engineer, W. H. Austin. The Southall family trust
funded some of the work and I am pleased to say
Stephen and his family were present at the
opening to see the culmination of a vision.

The museum presents the history of water
supply from wells and hand pumps through to
the latest electric pumps. Much focuses on the
19th century revolution in water supply when
growing realisation of the dangers of impure

”}/?/f\? S /D/Am @U.J/ﬂ---
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water led local councils to improve supply.
However, the museum is now filling gaps in the
collection with a growing range of pumping
equipment from the 1930s and 1940s.
Hereford’s water supplies came from the River
Wye and local wells but in the 1850s the
Corporation built a pumping station taking water
from the Wye to storage on Broomy Hill for
distribution across the city. It used a Simpson
beam pumping engine on the site joined by a
second in 1862. These engines have not survived
though another of Simpson design built by
Harveys has been moved here from Cardiff. This

Above left; Unique Worth Mackenzie 2-cylinder compound engine of 1906. Above centre; The man behind the museum, Stephen Southall, with his wife
Philippa with their daughter Anna at the new gallery opening. Above right; A boiler feed pump.
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engine house is the core of the waterworks
buildings forming the museum.

By the 1890s Hereford had grown and
additional capacity was needed. A water tower on
Broomy Hill was built in 1883 to supply the
higher parts of the City. Beam engines were no
longer state of the art so a Worth-Mackenzie
triple expansion engine was commissioned in
1895 with steam from a Lancashire boiler. Both
are key parts of the museum.

As demand grew even this engine was not
enough. A 2-cylinder Worthington-Simpson
engine was added in 1906. Nothing like it exists
anywhere else and it marks the end of an age of
small stationary steam pumping engines. Only
five years later the Waterworks Committee
decided to try electric pumps, much in advance
of other places, and followed with more electric
pumps in 1914, The museum shows the massive
Crompton-Parkinson electric motor and the
Pulsometer spindle pump it drove.

Herefordshire’s rural water supplies were often
poor. In the 1960s the Herefordshire Water Board
began co-ordinating piped water to almost all
parts of the county. By this time pumps were slim
clectric affairs like the Pleuger and Hayward-
Taylor pumps. Lowered into boreholes they could
run totally submerged for years without attention.

Other market towns had different approaches.
Ross-on-Wye was one of the first towns in
England to have a public supply developed by the

Water wheel from Carmarthenshire.

i wies | PN

celebrated benefactor, the “Man of Ross’, John
Kyrle, in the early 18th century. It used a water
wheel to pump to a cistern on the Prospect. Later,
Ross installed a large gas engine in 1912 to drive
pumps. This is on display in the museum and is
often demonstrated. Similar gas engines
supplemented steam or acted as a standby like
that at Tees Cottage pumping station in
Darlington, complete with producer gas plant.
My home-town of Kington used a Francis
type water turbine to drive three reciprocating
pumps. A small dam in the Back Brook created

A very impressive Lancashire boiler.

a head of water, an ecologically sound way of
pumping water. (Another dam fed the water
tower at Kington station). Power output is
varied by altering the angle of the guide vanes.
The turbine is preserved at the museum as a
hands-on exhibit. Other water turbines are on
display including a complete Easton, Anderson
and Goolden pump set.

Kington also supplemented the turbine with a
gas engine though this was unfortunately
scrapped. Almost 500ft. higher than the pump
house at Crooked Well a windpump once

| -

Water wheel - a very hands-on experience for the younger family members!

- "-65_. ——

Hereford SME"s Broomy Hill track is right next door to the Waterworks site.
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Alcazar engine in steam.

supplied water to the community on Bradnor
Hill. These ‘Climax’ windpumps were once a
common sight in other rural areas but most have
now gone. Luckily the museum preserves an
example, another reminder of ecological
pumping also demonstrated by the water wheel
from Carmarthenshire on display.

Old Ordnance Survey maps of Herefordshire
show many references to ‘ram’. These were
hydraulic rams using the principle of a large
quantity of water at low pressure raising a small
quantity to a height.

The ram was one of the lesser-known
inventions of Joseph — Michel Montgolfier of
ballooning fame. They could pump water as high
as 1000ft. and required minimal maintenance.
An example from near Bromyard is preserved
here.

Diesels began to replace steam and gas
engines from the 1920s. The museum operates a
1932 Tangye diesel, one of only two in the UK,
which originally operated at Pembroke Dock.
Other models were much more compact like the
W. H. Allen diesel of the same year that replaced
the Ross gas engine. It drove a centrifugal pump
via a speed increasing gearbox.

Godiva wartime civil defence fire pump.

The Climax wind pump was once a common sight.

It is difficult to summarise the wide range of
machinery on display. The waterworks has a
small railway with a Lister diesel of 1962 once
used at Painter Brothers galvanising plant. (The
firm made many of the National Grid’s pylons as
well as the celebrated Skylon for the 1951
Festival of Britain.) Other equipment includes
devices to measure water flow, boiler feed
pumps, a Thornycroft launch engine, a hand
pumped fire engine and a wartime Coventry
Climax fire tender.

The new galleries means more space for
maintenance and display smaller equipment but
the collection is growing fast. The museum’s aim
is to present a complete picture of water supply
from the 1850s to the present day. It is concerned
to acquire more exhibits from the 1930s and
1940s, building a new gallery to show this period.

The new galleries also provide an education
area and tea bar. The museum takes educational
responsibilities seriously. Some exhibits are
hands on and appeal to children (and many
adults). It houses an archive of water supply —an
important part of engineering heritage that can be
overlooked. The signage and explanations
throughout the museum are excellent.

Teams of volunteers worked hard to raise over
£800,000 required for the restoration and new
gallery. The fitting out was all done by
volunteers and they overcame many obstacles,
including a rapidly deteriorating structure, the
unexpected need to pile foundations for new
galleries and liquidation of a supply contractor.
The funders, including Dwr (Welsh Water),
National Lottery and English Heritage, can see
their money well spent.

Other attractions

Herefordshire remains one of England’s most
beautiful counties with many lovely villages.
Hereford has several museums including the
Cider Museum and distillery. To see the best of
the border counties 1 recommend a ride on
Sergeant’s bus to Kington and on to Llandrindod
Wells where there is the National Cycle
Museum.

Next to the museum Hereford Society of Model

A rather lovely Thorneycroft launch engine.

Engineers have an extensive track running trains
on many weekends and always when the
museum is open.

Reaching the museum and
opening times

General opening arrangements from Easter to
the end of October 2007 are expected to be:
Engines working on 2nd and last Sundays in the
month plus Easter, Spring and August Holiday
Mondays, 14:00 to 17:00, last admission 16:30.

Special openings for educational visits and
groups can be arranged. The museum is just
over a mile to the west of Hereford. It is
reached from a footpath along the Wye or it is
signed by road to Broomy Hill engines.
Details of opening are on the website
www.waterworksmuseum.org.uk or e-mail
info@waterworksmuseum.org.uk tel: 01432-
361147 What's On - and 01432-344062 general
information.

Hereford Society of Model Engineers
information can be found at www.hsme.co.uk or
contact the chairman, Brian Moorey on m
01432-270143.

1962 Lister diesel came from a galvanizing plant.
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D.A.G. Brown and Mark Smithers
continue their programme of
updates on the building of

this popular locomotive.

@PFart XXVI continued from page 271
(M.E. 4281, 1 September 2006)

seem to come in rather an odd order; having
done the original design and looking at the
large number of pictures from my own
construction, it seems good to pick out the items
which have the best message to pass on to others.
As [ press on with the boiler construction, | am
reminded of the marriage of that large lump of
copper with the smokebox, of which there are
some interesting tales to tell. Going back to Part X
of the series (M.E. 4237, 25 December 2004), you
should also refer to the pipework drawing which
had appeared in Part IX (M.E. 4235, 26 November
2004); in the text | had made a recommendation
for assembly of the pipework, making use of a
“rudimentary baseplate” to make sure that the
flanges all landed up in the correct alignment.
Photograph 1 illustrates my execution of this
task, from which I should like to make three points:
firstly the piece of scrap 6mm plate which I had to
hand was just too small for the job. No need to
waste a good piece of virgin metal, so | chose to set
the axis of the holes at a rakish angle on the plate’s
surface to get them to fit. Secondly, I only drilled
and tapped two diagonally opposed holes to
position each of the four pipework flanges, since
there was no point in wasting effort on drilling the
complementary pairs of holes. Thirdly you will see
the central short pillar which raised the base of the
blast pipe for silver soldering; its bottom surface
was machined at 6.5deg. to the normal, the inclined
plane so formed being bolted to the baseplate on its
centre line, thus displacing the centre line at its top
by 0.107 inch. This offset recognises that the
bottom of the blast pipe sits !3/16in. above the level
of the pipework flanges, and the displacement is
calculated as 0.938 tan 6.5 degrees.
Having bolted the exhaust flanges and the blast
pipe to the baseplate, it was then easy to assemble

Ircalise that this latest series of updates will

LR

ANNA

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

the short straight pieces of 22mm copper pipe and
four 135deg. bends dry, making the necessary
adjustments fo their lengths. At this stage the live
steam pipe was also assembled to drawing,
enabling me to check that the two sets of pipework
did not conflict before making the joints.

Bearing in mind the relatively large mass of
the baseplate and its capacity for absorbing heat,
the first joints to be soldered off the baseplate
were those between the flanges and the first pipe
sections. The rest, all done in situ as shewn,
completed the shapes of the pipe runs. They are
pictured here as put together, before pickling.

On offering up the flanges within the
smokebox, I found that they fitted like a glove,
albeit a brand new one, i.c. needing a slight
amount of stretching to perfect the alignment.
Soft copper is easy to drift and no doubt any
small error was due to the difference in gasket
thickness between my drawing and the actual
materials used.

Photograph 2 is a view from the back of the
smokebox, which illustrates the neat appearance
of the assemblies, after pickling. Also to be seen
in this view are twelve blind nuts forming a ring

The improvised assembly fixture for the smokebox pipework made from a

scrap of 6mm thick plate.

around the boiler, for its eventual fixing; and you
will notice the green gasket on the steam pipe
flange, also awaiting the final connection. How is
that for an act of faith?

Photograph 3 looks up into the front of the
smokebox with the strongback lifted out, and
catches the blower pipe on the left of the picture
and the vacuum brake ejector exhaust on the
right. These items were also visible in the
previous photograph, which also indicates how
they lead from the fabricated elbows at waist
level on each side of the smokebox.

In photo 4 the strongback has been replaced
into its pockets; the slightly higher vantage point
of this view gives a glimpse of the lower pocket
and accentuates the offset position of the
strongback to line up with the smokebox left-side
door. Also apparent are the deeply counter bored
holes for the handles to enter. With the clearances
as drawn on the door gear, closing and locking
them in place is a real pleasure.

Blast pipe modification
I made a modification to the blast pipe, merely to
allow hand access to the main steam pipe

Looking into the back of the smokebox. Note blower and vacuum brake

pipework and twelve blind nuts for connecting the boiler.
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connection with the boiler.
Whilst there is space to
connect the blower and
vacuum brake ejector pipes
through the door aperture,
there is not enough room
for access to the steam
flange. So I have split the
blast pipe assembly and the
revised arrangement, with
its gasket fitted, is pictured
in the photographs. 1 would
strongly advise the
assembly by means of
hexagon headed set screws,
rather than studs and
washers, to avoid wrestling
with a porcupine in the top
of the blast pipe stump!
Looking at the revised
drawing, I have simplified
the blast pipe base, so that
it can be machined from a
piece of 2in. dia. brass bar.
The cross piece at its top is
machined on four sides to
form a rectangle, the two
holes for the exhaust pipes
being positioned as before.
The top surface of the base
allows four 4BA holes to
be positioned for mating
with the upper unit. By
machining the shape
shewn in section B-B,
ecnough metal is left to
accommodate the four
fixing holes, while
thinning down the
assembly to make access
as good as possible. Do not
forget to install a gasket in
the joint, since it would
otherwise lead to an
escape of exhaust steam
and consequential loss of
smokebox vacuum.

Gasket cutting

To make gaskets, the
method I use is to scribe
two circles on a sheet of
CAF (compressed asbestos
fibre), using a pair of
dividers. The outer circle
must be done before the

©
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land up avec les pantelons déscendu and
nowhere to place the point of the dividers! One
learns from one’s mistakes. Practice teaches us
how generous to be with the hole sizes; it is also
worthwhile to turn over the sheet and scribe from
the other side. With sharp dividers, it does not
take long to cut right through 1/32in. or 1/16in.
material. The cutting of rings of bolting holes is
also an easy job, if you make up a simple core
drill from silver steel. Take as an example the
drilling of holes for 4BA fixing screws: turn
down a 3in. length of 3/32in. (or 4mm) silver steel
to a diameter of 0.140in. for a length of /4in.
Then centre drill the end to a sharp edge and

enlarge the centre hole to 1/8in. dia. for 3/16 inch.

The core drill so formed should be run at say
200rpm into the CAF material, with some MDF
as backing and using the clearance holes in the
upper flange itself as a drill guide. Such a
simple core drill will form a dozen or two holes
in gasket material before it needs re-sharpening
by means of the centre drill. There is
admittedly no ejection mechanism for the slugs
of gasket, but they tend to curl up and lodge
inside the hole in the silver steel. After each
two or three holes, pick them out with a sharp
scriber, rather like picking out the flesh from a
crab’s claw.

1 have a collection of various sizes of these core
drills and they are certainly worth saving for
posterity. I have successfully run them in the
drilling machine and in a power drill, making sure
that the speed does not run away to destruction.
‘With the need to mate the gasket with both the top
flange and the holes in the bottom flange, the
importance of accurate spacing of holes on the
correct p.c.d. becomes obvious, so that the gasket
can fit any way round.

Qil injection pipes
In the original description of the live steam
pipework 1 specified a couple of sparge pipes

626

MODEL ENGINEER 24 NOVEMBER 2006




The smokebox front view with the strongback removed to show the

pipework.

pocket just visible.

The smokebox front view with the strongback replaced. Note its lower

Machining the crosshead top and bottom surfaces. Note the parallels to fix

the height

sticking into the middle of the steam passage
leading to the valve chest. The ends were left
dangling, ready for later connection to the
lubricator with *site run’ pipework. In the event,
it looked messy and well nigh impossible to drop
between the valve chest and the smokebox base
casting. So I decided to fit a short nipple
threaded 7/32in. x 40, with the sparge pipe
attached by silver solder. This is detailed on the
drawing, and like the rest of my modifications, is
included among my original master computer
drawings. It is easy for the short stub of screwed
nipple to fit in the space available and becomes
just visible between the frames for connecting to
a 3/22in. pipe by means of a union nut of
generous length.,

Last word on the smokebox

The eagle eyed will have noticed from the
photographs that I have not yet fitted the blanking
plates in the bottom of the smokebox. I have
decided to delay this operation until I strip down for
painting, and at that stage to enlarge the clearance
around the rectangular openings in the base, so as to
give a generous land on which the blanking plates
can seal. | know that at least two of those
constructing the model have spotted this minor irk
before finally assembling the smokebox body.

Back to the motion work -
crossheads

When the motion work was described, back in
part VI (M.E. 4229, 3 September 2004), I made
the point that the piston rod should be centred in
the crosshead casting. Some may find this

the work.

difficult to achieve, so may I offer some evidence
of what I believe is a successful method. In
photo 5 you can discern that the casting has been
faced both sides and brought to finished
thickness, before boring the hole for the piston

Rear cylinder cover set up for machining the rear
surface area.

Machining the crosshead grooves, using the same parallels to help support

rod. The area around the boss of the piston rod
socket has also been cleaned up, using a cranked
(or Heineken) tool, after its ability to reach parts
other tools cannot.

As an aside, mention of this type of operation
reminds me of a visit we made to our daughter a
few years ago, then living in Amsterdam. We were
enjoying a splendid piano recital in the beautiful
Concertgebow hall, just around the corner from
her house; in the interval she pointed out that the
chap sitting in front of me was none other than
Freddie Heineken, head of the brewing family. It
put new meaning for me in the flavour of a certain
lager. Sadly the great man, well known on Dutch
television, died a few months later.

These preliminaries having been
accomplished, the important next stage is to get
the sliding surfaces top and bottom to be
equidistant from the rod axis. A piece of 7/16in.
dia. silver steel is shoved into the reamed hole
in the casting and that rod is supported on a
couple of V-blocks, made up to a convenient
height with parallels. With this height
definition, the casting is gripped in the machine
vice for milling to the required height. This can
be judged by inserting slip gauges or other
pieces of known thickness between a cutter
tooth and the piston rod dummy When the
casting is turned through 180deg., the other face
will be machined to the same dimension as the
first one. The point I am making here is that we
are making use of a natural axis of symmetry to
obtain the desired result.

Now change the tooling, establish the centre
line of the metal, midway between the vice jaws,

MODEL ENGINEER 24 NOVEMBER 2006

627




A similar set-up to that shown in photo 7 for machining the piston rod

glands.

and use a slot-drill on this centre line
to form the rebate for a guide bar.
Again, turning the casting 180deg.
about the piston rod dummy, enables
the second slot to be cut to the same |
depth as the first one. See photo 6. |

Incidentally, the *parallels’ that you
see pictured here were salvaged from
the race of an old roller bearing of
rather large size. The tolerances to
which such items are made are far
finer than anything we do in normal
model making, so they provide a ready
source of cheap parallels; I keep
several sets of different sizes. Note
that for other operations, the inner and
outer races of conventional ball
bearings, stripped out, are also of great
accuracy and can be used as parallels.

The principal remaining operation
is the boring of the stepped hole for
the gudgeon pin in the side of each
casting, a job for the 4-jaw chuck.
Examination of this set-up reveals that three of
the jaws will be pushing against nicely
machined surfaces, whilst the fourth jaw bears
against two short unmachined areas on the
curved part of the rearward facing casting
surface. This is a recipe for upsetting the
alignment of the casting in the chuck,
preventing it from snuggling up to the back
surfaces of all four jaws. The solution is first to
assess the way the casting lies under pressure
from the jaws, and then to insert a soft packing
between the jaw and the rough surface. It also
helps to encourage the seating of the castings
against the jaw surfaces by judicious use of a
soft mallet.

Rear cylinder cover

In Part V of the series (M.E. 4227, 6 August
2004), the cylinders appeared, and as part of
their description the machining of the rear end
cover was detailed. In photo 7 the casting is
held on the rotary table to enable first the holes
to be drilled and tapped and then the slots to be
machined and curved about the central axis. If
you look carefully at the surface of the casting,
in the already machined area between the cover
and the slide bar support, you will see some
evidence of roughness, which actually
indicates porosity in the casting just at the
point where the change of section occurs. I just
got away with my two examples, but in others
supplied to constructors, this porosity has left
a leakage path to the outside from the bore of

Finishing the end arcs of the piston rod glands on the BCA milling machine.

Note the MDF packing under the work.

Using a dial indicator mounted on the catchplate to set the tailstock barrel
in line with the mandrel.

the stuffing chamber, a casting fault which is
unacceptable.

Discussion with the foundry has led to the
incorporation of a chromate sand into the core
mould, which has cured the problem by
improving the heat transfer in this small critical
area. This phenomenon is recognised in areas of
sudden major change of section such as that
which occurs in this casting. I carried out a
rough machining operation on a recent batch of
castings to make sure that there was no
remaining porosity in the affected areas. Who
said that model engineering is all predictable?

Before we leave the cylinder cover area, it is
worth taking a look at the piston rod gland,
which is carved from a slice of 2in. dia. brass
bar. The stuffing box end of the job is a
straightforward turning operation, leaving a
3/16in. thick flange, which has to be finished to a
lozenge shape. This can best be roughed out by
sawing away most of the unwanted material
before mounting for milling. In photo 8 the job
is held concentrically in a chuck on a rotary
table. Having established a datum on the chuck
centre line, the two jacking holes have been
drilled at the correct (1.5in.) pitch circle
diameter and the index reading on the rotary
table noted for the following operation. By
rotating +/-17deg. from the origin, the four
flanks of the lozenge could be generated without
marking off, the sweep from -17 to +17deg.
forming the smooth transition between flanks.
The cutter used for this operation was one of the

small throwaway slot-drills which
appear on the market cheaply from
time to time. Many of these cutters
are ‘seconds’, which probably means
that they are out of spec. on size - not
acceptable for industrial production,
] but ideal for our purposes.

Stating precisely the order of
operations after drilling the holes: the
job was offset in the X-axis by an
amount (radius of the cutter +
0.469in.). The table was moved down
say | in. from the centre datum in the
Y-axis and the rotary table turned -17
| degrees. The cut along the Y-axis
formed the first side of the lozenge,
stopping the cut at 0.000. The rotary
table was turned 34deg, to +17deg.,
which formed the root radius, then the
second flank of the lozenge was cut
by again moving in the Y-direction.
The job was rotated 146deg., and the
above procedure repeated for the third
and fourth sides of the lozenge.

The remaining operation was the formation of
the two end arc segments, each joining two of the
flats just mentioned. The part was transferred to
a stub on the rotary table, which locates in the
jacking holes, drilled as the first of the previous
operations above. In photo 9 this operation is
being completed. As I have already stated, my
BCA milling machine is normally set up to
perform such ‘running round’ operations and this
is no exception. Careful examination will reveal
that the finish obtained by these methods leaves
very little hand finishing to be done. Note the
regulation piece of MDF as ‘a packing’. It must
be emphasised that a good fit is essential
between the hole in the component and the stub
mandrel in the table centre.

Tailstock centring
When dealing with taper turning the canopy
pillars in Part XV (M.E. 4247, 13 May 2005), 1
mentioned the performance for truing the
tailstock. Photograph 10 illustrates this taking
place. I have mounted a dial gauge in such a way
that its face can be read, on a magnetic base and
(by chance) on the catchplate. Pulling the lathe
round by hand, any difference in gauge reading
between back and front of the barrel can soon be
compensated for by turning the adjusting screws
at the base of the casting. This is a very sensitive
test, as a 0.00lin. difference represents a
positional error of only half that amount.

@®1b be continued
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LIFTING AND SHIFTING
LONG AGO

John Ditchfield

discusses the technical features
of some early Victorian

factory cranes.

®PFart Il continued from page 517
(M.E. 4285, 27 October 2006)

n Part 1,1 gave a detailed description of an

overhead travelling crane built by Craven

Brothers, which obtained its power from a
stationary engine by means of an endless rope
running the length of the building.

Let us now step back into the Victorian era,
and rather than just look at some other examples
of early factory cranes, let us imagine that you
are a factory owner in, say, 1875. You are
building a new works to make machinery, and
need a means of transferring heavy parts between
carts or railway wagons and machine tools,
assembly beds, etc.

What about opting for a steam railway crane
with a jib? It would be versatile, and could even
haul its own wagons, but it would demand a clear
avenue through the shop, together with room to
swing round in close proximity to all those
expensive new machine tools. It would also fill
your newly whitewashed shop with smoke.

You could choose cranes attached to the wall,
having a horizontal jib, braced from above or
below by struts or tie bars, and hinged from the
wall so that they could swing through a useful
angle. These were often called foundry or smithy
cranes, and usually had a small crab that travelled
along the horizontal jib. They could lift the work
off the appropriate conveyance and deposit it
where required. You'd need quite a few of them,
though. The cranes would most likely be hand-
worked, with a cluster of gears conveniently
situated for crimping the workimen's waistcoats.
These gears usually operated chains to traverse
the crab, although this movement might be
achieved simply by towing it along by the hoist
chain. Incidentally, in much earlier times the
equivalent of the crab may have been wheel-less,
being prized along the beam by means of a long
bar. The bar would be pivoted on a convenient
peg, a series of which protruded from the side of
the beam. You may not be familiar with the
expression ‘a much-prized crab’, since I have
only just thought of it.

An overhead crane is obviously preferable in
the factory, but it needs strong walls or columns
to take the main tracks. There is more than just
the weight of the crane and its load to consider.
There are also the dynamic forces applied to the
building when the crane and its burden are
accelerated and decelerated. Therefore the
building will need bracing to prevent its
rectangular shape turning into another form of
parallelogram. So, overhead cranes obviously
add to the cost of the building. Then there are the
rails. How do you set up two rails, dead straight,
horizontal and parallel rails, perhaps 50 or 100
feet apart. Well, that is someone else’s problem.
After all what do you pay these people for? But

how do you check what they have done? You also
want the crane to run smoothly on the rails,
without shaking the works and introducing
interesting patterns on the surfaces of the
components being finish machined in the lathes
and planing machines. Not recommended with
the big wall-mounted planing and drilling
machines used by the likes of Boulton & Watt.
As an alternative, what about a gantry crane?
Like a trestle, but running on rails (see fig 3).
Incidentally, Ransome & Rapier’s catalogue of
1888 refers to these as “Gauntry” cranes. Posh,
ch? Gantry cranes would make for a cheaper
building, but bear in mind that the legs would
have to run behind the machine tools. So? Well,
they would take up space, and let us not forget
that, backstage, there would be a plethora of line
shafts, belts, pipes for the gaslights, etc. Tangye
Bros. & Holman offered a wooden, hand-
operated ‘Goliath’ crane of the gantry type at

£175 in their 1876 catalogue, but you could save
£50 by just buying the ironwork and an
engineering drawing to allow you to make and
assemble your own timber work! Of course
timber was timber in those days. Usually. For
anything other than the standard size, you would
pay £3 extra per foot in gantry height, and £5 per
foot of span. As well as DIY gantry kits, they
also offered crabs and shafts, etc., for customers
to make their own overhead cranes. Alternatively,
they would supply a complete overhead crane,
cautioning tropical residents that wrought iron
was recommended in preference to wood for the
main beams. The apparatus was designed with
typical Victorian elegance, including a fluted
iron column for the hand trundling gear. This was
obviously a sales point in the catalogue, as the
short descriptive text mentions the fluting along
with the “bevil” gears and the powerful “break”.

There is a further option alternative, involving
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lateral thinking. If you have a narrow central
aisle between machines, then upend the overhead
crane so that one end of the bridge beam (now a
column) runs on a single rail set in the floor
down the middle of the shop, with a pair of guide
rails up in the roof space. Then attach a swinging
jib to the beam column. Such ‘mono-rail” cranes
were found in railway works, for example, but
they demanded a clear space through which to
pass. The crane consists of a vertical column, a
jib and a trolley. Bear in mind too, that the
tipping force applied by the column to the sky
rails must be accommodated by tie bars attached
to the walls at high level.

So, we’ll settle on an overhead crane. Set
sufficiently high for the suspended load to clear
all the obstructions. If the load is suspended from
two slings in inverted V-formation, then the angle
of the *V’ needs to be kept reasonably small (in
order to minimise the tension in the slings). This
affects the required height of the hook. Of
course, the higher the crane, the higher the
building costs, and the more rope or chain to be
wound onto the drum, preferably without
overlapping. And don’t forget, you might have to
leave headroom for the crane’s chimney. What?
This leads to the next question.

Next question: What do we use for motive
power? Manpower was one option, but steam was
the obvious candidate in 1875. A complete steam
plant could be mounted on the crane itself.
Alternatively the steam engine could be located
elsewhere, as for the Craven rope-driven crane,
for example. When [ first heard of overhead
cranes surmounted by a boiler and steam engine,
for use indoors, 1 thought the idea bizarre. On
reflection, I still do. What a sight to behold!
Belching steam and smoke, dropping ash and
dripping water and oil. Little wonder that rope
drive found favour.

The page extract from Alex Wilson Ltd’s 1875
catalogue (fig 4) shows the attraction of manual
motive power. A 40 foot span, 10 ton hand-
wound wooden-beamed crane cost £220,
compared with £420 for its steam-engined
counterpart. For the sake of up-to-date
comparison, arbitrarily add a couple of noughts
to those figures, and the man-powered option
needs thinking about. Not for a busy factory, but
worth considering if the crane was only to be
used infrequently.

Interesting to note that Wilson’s 10 ton steam
cranc could be had with wrought iron beams
instead of trussed timber, for £500. Is it worth the
extra £807 Well your view might be coloured by
the thoughts of warping or fire or wood-worm
(or termites or galloping rot for those in less
temperate zones), or by knowledge of spectacular
failure of a wooden crane. Anyone with access to
a book called Crewe Works in the Age of Steam
(ref 2) will find an interesting photograph of a
rope-driven overhead crane in an awkward
predicament. It was one of a pair engaged in
attempting to lift a locomotive, and the beams
snapped. The main structure was made from
wooden beams reinforced by wrought iron tie
bars in conjunction with cast iron brackets,
similar to the arrangement seen on the ‘Hand
Traveller’ in fig 4. Did it creak-before-break, 1
wonder, or did it go suddenly with an explosive
crack of doom, heard miles away?

An account of a Brown & Wilson’s overhead
steam crane in The Engineer in 1866 gives a
good idea of the excitement attending the use of
such a machine, although this was for an outdoor
construction site rather than our orderly factory.
The crane in question was working on the
construction of the Blackfriars Bridge in
London, and ran on a wooden gantry no less than
70 feet high. The article pointed out the difficulty
of getting “ordinary " steam travellers to keep on
the line at moderately high speeds, or to prevent
the movements of the engine from endangering
the entire structure. Now, young man, still want
that driving job? The boiler, engine and winch
were fixed at one end of the crane, and the crab
was a small item propelled towards or away from
the engine by chains. This had the advantage of
avoiding the transverse forces, which would arise
if the whole mass of machinery were sitting on
the moving crab. When a powered crab
accelerates with its load, there is a reaction force
between the driven wheels and the cross rails
which in furn acts upon the gantry. A very similar
crane is shown in fig 4.

The crane’s bridge beams were thoughtfully
extended outwards beyond the 55-foot gauge of
the tracks, the aim being that if the crane was
derailed, then it would drop a few inches rather
than many feet. Derailment must have been a real
possibility, since the gauge was said to vary by as
much as plus or minus 12 inches. The track also
undulated considerably, due to the effect of
excavations on the gantry’s foundations. The
“proper " longitudinal speed was 1 mph, and the
article expressed wonder that such a speed could
be safely obtained. The supporting wooden
gantry at the “boiler end” was made stiffer than
the opposite gantry, this being “free to adjust
itself” to the moving crane! The main wheels
were driven by a shaft extending across the
bridge beam. At the “non-boiler end” of this
shaft was what appears to be a hand wheel. In
fact it is a flywheel, which served to “carry the
Sfurther end of the machine over any bad joints or
inequalities or obstructions on the line of rails”.
Good. Various friction clutches were apparently
able to slip to prevent undue strains leading to
breaking or accident.
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More about overhead cranes and
their makers

In the first exciting instalment, I described a
Craven overhead crane that received its power
through an endless cotton rope running on wall-
mounted pulleys. The crab up on the crane’s
bridge beam was driven by a square-section shaft
supported at intervals on ‘drop’ bearings that
descended out of the way to let the crab pass
unimpaired. I will now describe some features on
other overhead cranes.

It may be of interest to note that John Fowler
Ltd. entrusted the design and manufacture of
their overhead cranes, for use in their Leeds
works, to themselves. These used a wire rope for
power transmission, rather than the more
common natural fibre. This is not surprising,
given Fowler’s early adoption of wire ropes for
ploughing engines. It appears from photographs
that both the main drive pulley, and also the main
pulley on the crane, utilised Fowler’s ‘gripper’
arrangement on the rim. This increases the
contact pressure on the rope according to the
rope tension. Fowler’s cranes will reappear later
in this article. Wire ropes were also adopted by
the Fairfield Shipbuilding & Engineering Co. in
Govan to drive cranes made for their own works.

Belts (presumably leather) were sometimes
used instead of cotton or wire ropes to take the
power to the crane. In the 1880s, the main gun
machine shop of Forges et Chantiers in Le Havre
had 60-ton and a 30-ton belt-powered cranes
which could be worked in unison to lift 90 tons.
They also had an interesting crane at their gun-
testing site. This was of the conventional gantry
type, but the operators were required to wind the
crane manually, noting that it had a capacity of no
less than 80 tons. As a reward, they could watch
big guns being fired. More excitement came
when making use of the crane’s unusual feature.
The whole gantry could be run onto a traversing
carriage and moved along to other bays.

As an alternative to a rope drive running along
the wall, why not have a shaft running along the
wall instead? The shaft needed to be supported at
intervals by some sort of ‘drop bearings’ as used
on a small scale on the Craven crane. I do not
know whether there was a definite limit to the
length of shaft that could be supplied, or whether
lengths could be joined on site by hammer-
welding and then fettled to produce a nice
straight shaft. Such shaft-driven cranes were
offered by a number of firms, such as including,
Sampson, Moore & Co of Liverpool, Smith,
Beacock & Tannett of Leeds, Ransomes &
Rapier of Ipswich and Thomas Smith of Rodley,
Leeds. Ransomes” 1888 catalogue offered shaft
drive as an optional extra at £1 5s Od per foot of
shafting, including the necessary “shunting
bearings”. Smith, Beacock & Tannett made
cranes powered by a 2!/2in. square shaft running
along the wall, the shaft’s section being made
circular at the intermittent support bearings,
which were spaced at intervals of 10 feet. These
support bearings were of the ‘rise and fall’ type,
actuated by two series of ramps fixed to the
crane. The lower of the two ramps tripped a
trigger, permitting the bearing to drop, while the
upper ramp let it down gently, and then pushed it
back up so that it could re-latch. Each bearing

Fig5

strut had a roller which
to help it ride up and
down the ramp.

It must have been
quite satisfying to feel
the smooth activation of
the mechanism as the
crane travelled. Even
more satisfying to know |
that once again the | |
complicated apparatus }
had worked properly and | *
not brought the crane to
a clattering halt. No such
complication was
adopted for the round,
key-wayed shafts on the
crane itself. The
supports for the round
shaft were simple L-
shaped tumbling | ©
brackets. It may be of
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interest to note that an

1882 description of such a crane in The Engineer
gives us its view of the status of the crane’s driver
with the words “The attendant is placed in a
cage ....".

Sampson, Moore & Co supplied some 60-ton
capacity overhead cranes to the Gun Factory at
Woolwich Arsenal in 1876. The main drive was
supplied by a square shaft. In one shop, the one-
piece shaft was no less than 250 feet long. [ can
only assume that lengths were joined on site by
hammer welding, but the production of such a
long, straight shaft would be challenging, to say
the least. The shaft section was made circular at
the support positions. Simple counter weighted
tumbling bearing supports were used for both the
main (square) shaft and for the round cross shafts
on the crane itself. These supports stayed vertical
until pushed out of the way by the crab, after
which they would swing back into position. The
same firm had supplied rope-driven cranes to
Crewe locomotive works in 1860, and these will
be mentioned later.

On those cranes that used a wall-mounted
shaft, rather than rope drive, power was usually
taken from the main shaft to the crane by a pair
of bevel gears, one being keyed to the main shaft.
The hoisting and traversing motions were then
transmitted by “double friction cones”. These
three words manage to convey little, but the term
usually refers to an arrangement of three bevel
gears and two friction clutches, commonly used
on cranes and other machinery to provide a
simple, compact way of selecting and engaging
forward and reverse action. The basic layout is
shown in fig. 5.

The central clutch sleeve was keyed or splined
to the shaft, and was slid left or right to engage
with one or neither of the large bevel gears,
giving forward, reverse or neutral output. On
manual cranes, where the input shaft could be
stopped easily - and with a sigh of relief - a
simple dog clutch might be used instead of
friction cones. Instead of a cone friction clutch,
some makers used expanding shoes like those in
a car’s drum brakes.

Another big maker of overhead cranes was
Vaughan & Co. Their factory was in Reddish,
near Manchester. Reddish was something of a

hot spot, being home to Craven Bros. and to at
least one other crane-maker, S. H. Heywood. In
1889 The Engineer gave a detailed description of
a 25-ton Vaughan crane supplied to the ground
breaking power station at Deptford, London. This
crane was rope-driven, and the driver was able to
start and stop the rope from his cab using a cord,
which ran along the wall. Not to be confused, it
is hoped, with the main driving cords. Like the
Craven crane described earlier, each cross-shaft
transmitted its power to the crab via a worm and
wheels. However, the shaft in this case was
circular, with two key-ways. The rise and fall
support bearing system was particularly
complicated. An iron wedge slid horizontally
under the bearing to make it rise and fall. The
approaching crab carried a ‘plough’ which
engaged with a roller-equipped peg on the sliding
wedge. The plough slid the wedge out and then
pushed it back as it passed. Vaughan used an
arrangement of leather belts, much like that on
the Craven cranes, to convert the rope-driven
input power to crane motion. Other makers used
different methods, and 1 will briefly mention
three examples below.

In the 1860s, Appleby Brothers of Leicester
made rope-driven cranes with features similar to
those installed in the LNWR. Crewe works, which
used another form of nearly-forgotten power
transmission. This eschewed belts and bevel
gears in favour of ‘friction pulleys’. I do not have
clear details of the equipment, but will offer my
understanding of the arrangement, see fig 6. The
pulley rims were grooved to maximise contact
arca. The rope ran across the span of the crane’s
beam, and in doing so it turned three separate
pairs of pulleys. These pulleys were horizontal,
and rotated freely on vertical spindles. The rope
was threaded such that the pulleys in each pair
rotated in opposite directions. Each pair of
pulleys had its wvertical spindle fixed to
something resembling a lathe cross-slide.
Turning the ‘cross-slide” hand wheel caused one
or other pulley to be pressed against a third
wheel. The third wheel sat between the two belt-
driven pulleys. In this way the third wheel could
be made to rotate ecither clockwise or anti-
clockwise, torque being transmitted by friction.
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Contact pressure could be varied, using the
hand wheel, to control slippage. This third wheel
drove a worm, which engaged with a worm-
wheel to perform the relevant function (hoisting,
traversing, or moving the crane). The three hand
wheels were mounted on the crab. However, only
two of the pulley clusters were attached to the
crab, the third being located on the end of the
crane (to drive a pair of main wheels). This third
cluster was worked from the remote hand wheel
by means of our old friend, the square shaft. The
hand wheel itself was attached to the crab and
slid along the square shaft.

The friction pulleys on the Appleby crane are
described as being grooved, but the form of the
grooving was not specified. Neither was the
material of the pulleys identified. ‘Direct’
friction drives in the Victorian era took a variety
of forms, mainly involving either plane surfaces
or V-shaped circumferential grooves in wheel
rims. V-grooved rims had the advantage of
requiring less contact pressure, and hence
offering lower bearing loading, compared with
cylindrical surfaces. Metal-to-metal V-grooved
pulleys, sometimes referred to as wedge gearing,
were adopted for high speed applications such as
engine-dynamo drives, while many applications
used non-metallic facings such as wood or
leather. Whatever the combination, there is
obviously real potential for even or uneven wear
of the friction faces when engagement took
place. It follows that detail design and execution
of the engaging mechanism were key influences
in the reliability of factory cranes, and any
downtime due to crane failure could have a
serious impact on production. Nearly all powered
cranes in the pre-electric days incorporated some
form of friction drive, whether in the form of
friction pulleys, clutches or belts, so there was no
escape from the problems of wear.

Fielding & Platt Ltd. of Gloucester were, until
recently, makers of hydraulic presses. In the 19th
century they also made steam and gas engines,
and were big in rivetting machines, which ranged
in size from portable to immense. They also made
the odd overhead crane. One such was described
in Engineering in 1884. You may recall that from
the previous instalment that the Craven crane
derived all its movements using just six belts. The
Fielding & Platt crane managed with just two.
Now having two of something rather than six does
not necessarily equate to simplicity, and I will
spare you any descriptions or diagrams of the
arrangement. Suffice to say that the tortuous
route followed by those two belts would be the
envy of any dodgy taxi driver. The crane’s cross-
shafts had a drop bearing, similar in concept to
the early Craven arrangement (fig 2 in Part [), but
using scimitar-shaped bell cranks which served to
make it look more complicated than it really was.
A shaft ran along the crane’s bridge beam to drive
a worm and wheel on the crab for hoisting, but the
crab itself was hauled along the beam by a pair of
chains. About half of this chain length was of the
pinned-link type (broadly similar to bicycle
chains, but without rollers), driven by sprockets.
The other half, which had no contact with the
sprocket, was of the ordinary and presumably
cheaper forged link variety.

Some Continental makers of overhead cranes
opted not to use wide hoist drums, and favoured

Fig 6

chains driven by narrow sprockets or
notched wheels instead. The unused
length of chain piled up in a sort of
bucket on the crane. Stuckenholz of
Germany were using pinned link
chains in this way in the 1870s.
Eglinton Engine Works in Glasgow
had a home-made 15-ton overhead
crane. This was rope-driven, but
managed with just a single rope
pulley on the crane instead of the
three or four used by Craven and
Vaughan. This pulley turned a shaft
supported on tumbler bearings. Power
was taken from the shaft to a cross-
shaft on the crab by bevel gears. This
cross-shaft was host to a variety of ©

TONEXT SET OF
FRICTION GEARS

pinions, which drove the hoist, as
well as three of those ‘double friction
cones’ (sets of bevel gears with built-in friction
clutches, as in fig 5). The friction cones
controlled forward and reverse traversing,
longitudinal movement, and hoisting and
lowering. The friction cones were operated by
levers, but the levers were not wielded directly by
the driver. Instead, at the end of each lever was a
geared sector, and this was turned by a worm
attached to a hand wheel, giving the driver more
precise control. This arrangement represents a
different approach for providing smooth
engagement, compared with the friction pulleys
used on the Appleby crane and the belts and
pulleys found on the Craven and Vaughan cranes.
Nothing could possibly go wrong, but when it
did, hand cranks could be fitted to the ends of the
cross-shaft. In fact, manual override was quite
common on Victorian mechanical cranes. The
Eglinton crane’s rope drive tension was adjusted
by a leadscrew and hand wheel. Adjustment was
required to compensate for stretching, whether
permanent or due to the weather. A more
common arrangement used weights in order to
maintain a reasonably constant tension.

An occasional maker of overhead cranes was

Davy Bros. of Sheffield. In designing a 10-ton

machine for his own works, Charles Davy
rejected the idea of potentially troublesome
tumbler or drop bearings for the cross shafts, and
instead patented an interesting alternative (fig 7).
Instead of having a square cross-shaft, or a round
one with key-ways, he provided his cross-shaft
with a series of equally spaced gear pinions. The
cross shaft was well supported by conventional
closed bearings. Power was transmitted by a very
wide gear, fixed to the crab, which was wide
enough to span two of the small pinions in any
position of the crab. This arrangement allowed
the main shaft to have conventional bearings with
a good lubrication regime. It was argued that this
allowed a higher shaft speed and therefore a
smaller shaft diameter (power transmitted being
a function of torque and speed).

Davy’s idea of using intermittent pinions and a
wide gear was unusual, but the principle seems
quite sound. A much odder arrangement was used
on an overhead crane illustrated in Adrian Jarvis's
booklet Victorian Engineering (Shire Books).
Power was transmitted to the crane using the
principle of a shaft running along the wall. I say
‘principle’ because instead of using a round or

square shaft, the designer opted for an elongated
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An example of a reversing bevel/ cone clutch assemby photographed on a
steam jib crane.

gear! In effect it was a single pinion running the
length of the shop, but in practice it was made up
of a number of very wide gears separated by
joints and short bearing journals. These must
surely have had the largest width/diameter ratio of
any gears ever made. Power was transmitted from
this elongated pinion to the crane by a relatively
narrow gear attached to the crane.

A number of questions arise in connection
with this arrangement, but at least the use of
tumbling-type bearings was avoided. The use of
such bearings was probably quite an issue for
wall-mounted shafts, which had to run for long
periods. In the absence of a good lubrication
regime, tumbler-bearing journals would be
prone to wear. Wear that resulted in the
formation of steps could cause problems when
the crane came along to push the tumbling
bearing away. Not to mention the headaches
associated with rectifying a badly worn journal
on a shaft several hundred feet long. So perhaps
the grand pinion concept wasn't such a weird
idea after all. Expensive, though.

The increased size of forgings, mainly for
naval guns, led to a demand for 150 ton overhead
cranes in the 1890s. Woolwich Arsenal had a
steam-driven one in 1891, and its maker, Easton
& Anderson, may be better known to some
readers in connection with stationary steam
engines. The crane must have looked impressive,
with sixteen main wheels running on rails 65 feet
apart, while the large steam-powered crab and its
corrugated iron house had 10 wheels. The boiler
was of the horizontal marine type, 5ft. 6in.
diameter, and working at a pressure of 80 psi.
The boiler shell thickness was only 3/16in. (8mm)
- when new.

Also in the 1890s, Vickers’ River Don Works in
Shefficld had a 150 ton overhead crane to serve its
8000 ton hydraulic forging press. Now, some of the
cranes described above were driven by a square
shaft mounted on the wall, and mention has been
made of the complications associated with this
arrangement. Well, the Vickers crane was served
by no less than four of these shafts, one above the
other, each driven by its own steam engine located
at one end of the building. Power was transmitted
to the crane by bevel gears, but not crude, noisy
straight-toothed ones. No, these were of the
herringbone type. Four shafis then traversed the
crane’s bridge, and three of these were supported
on drop bearings. The shafis were arranged in pairs
either side of the bridge beam, one above the other.
This complicated the provision of drop bearings,
but the solution was neat. Counter weighted rocking

arms supported the
bearings, and each arm
was linked to its partner

by their counterweight.

Wait a minute. Four shafts crossing the beam, when
other cranes managed with three? Yes, things were
more complicated, because not only did the crane
have to carry its incandescent burden of steel, it also
had to manipulate it at the press. Some readers may
have seen photos of hot ingots with one end in the
jaws of a big press, and the other supported by a
huge bike chain. Well, in this case it was the crane’s
job to turn the chain, which it did using turning gear
suspended from the hoisting chains. The gear was
powered by a vertical, square shaft coming down
from the crane’s crab.

Vickers” River Don works was described in
Engineering in 1897. In the following year the
magazine gave a detailed account of a
competitor’s works in France, the huge Schneider
plant, and described their 150 ton crane. This
cranc was more advanced than the Vickers
equivalent, being electrically driven, reflecting
Schneider's early entry into the electrical
engineering business. Initially, Schneider relied
on electrical technology from Ganz of Hungary.
Ganz also made cranes, and in fact they still do.
Surprisingly, a 100 ton electric crane installed at
Vickers’ Sheffield works in 1900 was built in the
USA, by Wellman-Seaver. That does not imply
that the capability was lacking in Britain,
because in the same year, Armstrong-
Whitworth’s armour plate works treated itself to
a 135 ton electric crane built just down the road
by Vaughan. A few years later, Craven exported
a 120 ton capacity ladle crane to a Japanese
armaments factory.

A number of methods of getting power to
overhead travelling cranes have been described,
but this is not an exhaustive account. There were
other methods of power production and
transmission, and some of these were no doubt
applied to overhead cranes. Hydraulic jiggers
were used in the USA to activate ropes which
were connected to overhead cranes, the jiggers
being fixed to the building rather than to the
crane itself. [ have not encountered any examples
of overhead cranes powered by air or by internal
combustion engines in the Victorian era, but
perhaps they existed. Pneumatic cranes of other
types were certainly used, one US factory in the
1880s reporting that “the volume of pure cool air
exhausted is of value in assisting ventilation and
increasing the general health of the workmen".

One of the problems with overhead cranes

was communication between the driver and the
ground crew. Imagine the difficulties in a
locomotive boiler shop, where long boilers
were suspended vertically for rivetting. The
crane driver was particularly high above the
ground, and would need good eyesight for lip-
reading, given the prevailing nerve-shattering
cacophony of rivetting and caulking. Modern
cranes often have remote control. So did some
Victorian cranes. Nothing very sophisticated,
just a pair of chains hanging from each double-
ended lever that engaged the forward or reverse
friction cone.

Having brought up friction cones again, I will
mention some more methods of applying greater
force with finer control than could be obtained
with a simple lever. The Eglinton crane discussed
carlier used a hand whecl-operated worm that
engaged with a sector on the end of the clutch
lever. Another method used a spur gear sector on
the end of the clutch lever, and this engaged with
a similar sector on the end of a much longer hand
lever. A further method, shown on a steam jib
crane in photo 4, is self-explanatory.

Thomas Smith of Rodley supplied a 10 ton
capacity gantry steam crane to Sydney in 1886
(fig 8). This was wunusual in having a
conventional travelling jib crane perched on top,
which trundled back and forth along the gantry’s
beam. Suspicion that this was a standard railway
crane is enhanced by the gauge of its bogie - 4ft.
81/2 inches. Not quite standard, though, because
of the complication of having to make the jib
crane drive its great supporting gantry along the
rails. This was achieved by having a shaft taking
power from beneath the crane to bevel gears on
each end of the gantry. From here, further shafts
and gears drove the gantry’s wheels. Not only
that, but also this: each of the gantry's bogies
incorporated a winch for hauling (warping)
railway wagons unto itself.

Coming up in the next instalment: some
history, and a trip to the dockside, where we will
learn what was used in 1856 to lift a 70 ton boiler
into a ship.

References
2: Crewe Works in the Age of Steam by Edward
Talbot. Oxford Publishing Co. ISBN 0-86093-
177-3.
@710 be continued.

MODEL ENGINEER 24 NOVEMBER 2006




FOREIGNERS, AND OTHER

ASSORT

Mike Zanker

gets nostalgic about a time when
his father’s ingenious projects
stimulated an interest to find out
‘how things worked’.

ost people who have worked in the
Mengincering industry will know what

‘foreigners’ are. They are unofficial
jobs done for oneself, usually during tea or lunch
breaks. However, they seldom seem to have an
adverse effect on productivity, and during slack
periods, at least help to defer the onset of
boredom and enable one to ‘keep one's hand in’.
Management has been known to turn a blind eye
in such circumstances.

My father, who was a tool room fitter in a
long defunct manufacturing concern, was very
adept at this and produced several articles in the
post-war years and afterwards. During this
period, many items other than the basic
necessities of life were either difficult to obtain,
and/or very expensive. One example, which gave
my brother and myself hours of amusement, was
an inclined railway, on a frame about 2ft. long
and the same in height, with the rails at about

3in. gauge and sloping at roughly 45 degrees. At
the top was mounted a large hopper with a flap
at its base, spring loaded or weighted to keep it
closed. A small tipping hopper wagon on four
flanged wheels ran on the rails with a cord
attached, which passed over a pulley at the top of
the incline, with a weight attached to the end.
Figure 1 shows the general arrangement.

To commence operation, the wagon was held
at the bottom and the hopper at the top was filled
with sand. The wagon was then released and ran
to the top, pulled by the falling weight. At the top
a striker on the wagon struck the hopper flap,
which opened and allowed a quantity of sand to
run into the wagon hopper; the weight was sized
so that as soon as the wagon hopper was almost
full, this overcame the pull of the weight and the
wagon ran to the bottom. Here the wagon hopper
tilted and emptied the sand, either due to inertia
throwing it forward, or by means of a roller on
the hopper striking a tilting plate at the bottom of
the track. I have to admit my memory is a little
vague on this part of the mechanism. The weight
now pulled the wagon to the top again and the
operation was repeated automatically until the
large hopper was empty and all the sand piled at
the bottom. The whole apparatus was built in
brass, nicely finished and a source of endless

Figure 1
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fascination and instruction to children, and not a
few adults. Obviously, it would require a fair
amount of trial and error to get it working
properly, but this is part of the enjoyment of
projects such as this.

Amongst his other creations was a stationary
steam engine, built mainly from scrap materials.
Again, this was nicely built and finished on a
polished wooden base, complete with a full set of
fittings including a lineshaft. The boiler was
heated by an electric iron element, which would
no doubt be frowned upon today, and 1 suppose
was not very efficient in energy terms but was, of
course, a very clean method of raising steam. My
father always took the time to explain to us how
things worked, and we learned quite a bit about
mechanical principals in this way.

Items that were difficult to obtain at the time
were Christmas tree ornaments, so he produced
some of these himself: one item, which I still
have, is a bell, machined from aluminium. This
was all right for the rather stiff artificial trees of
the time, but hanging it from a modern tree
causes it to bend over as if in a force nine gale!

My father was also friendly with some
neighbours who ran a toy and model shop and
produced several items for exhibitions and
publicity purposes. One of these was a roadway
to display Dinky Toys, mounted in the middle of
a Hornby-Dublo exhibition layout. This
consisted of a baseboard about 5ft. long with a
motor and gearbox, which I think may have been
from a motorcycle, mounted underneath at one
end, driving a bicycle chainwheel. Several
bicycle chains were joined together and passed
round this wheel and another chainwheel at the
other end. A narrow slot was cut in the
baseboard above the chain and pins pushed
through this slot and fixed in the chain at about
6in. intervals, so that they projected above the
baseboard. The ends of the roadway, where the
chain passed round the chainwheels, were
covered over and scenic items added to create
the impression of a dual carriageway. Dinky
Toys could be dropped over the pins and driven
along to create the impression of a busy road.
Figure 2 shows the general arrangement. All of
this was done with the blessing of Meccano Ltd.,
though I can never remember my father making
much money out of it, if any.

At the time, Meccano were facing
competition, both for model railways and
construction sets, from Trix, and the Trix
Company approached the model shop for a
publicity photograph of a finished model built
from Trix construction sets. The most elaborate
model in the manual was chosen, a grandfather
clock, and my father was supplied with all the
parts necessary to build it. When complete, it
was about 6ft. high, and self-winding. It was
weight driven, the ‘weight’ consisting of a cage
suspended on a chain that drove the clock
mechanism. This cage contained a battery-driven
electric motor, driving a gear train and sprocket,
which engaged a second chain. When the cage
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Figure 2
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reached the bottom of the case, a switch was the princely sum of £5, which I suppose in those  today, although they seem to get almost anything
closed which started the motor, driving the cage  days was not to be sneezed at. they want, do not seem to have their innate
back to the top, where the motor was switched All of these projects gave my father and curiosity aroused, and thought processes
off. I can remember the clock face, made from  ourselves a great deal of pleasure, and stimulated  stimulated, in the same way. Perhaps, although I
Perspex with the numerals engraved and filled in us an interest in finding out ‘how things am not too sure, this is an inevitable result of our
with red wax or something similar, and the hands  worked’. 1 count myself lucky to have been decline as a manufacturing nation, but
made from spanners. For this my father received  brought up in those times: many youngsters whatever the cause, it is to be regretted. -
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Tony Mackay
describes construction of a South
African 19D, across continents.

he South African 19D class was, in my
I view, a handsome and a well-designed
locomotive. These 4-8-2s were prolific in
number and served most parts of the SAR net-
work at some time or other The 19Ds were built
by various European and British manufacturers
from 1937 onwards, the final batch of 50 (Nos.
3321-70) seeing construction in 1948 at North
British’s Hyde Park works, Glasgow. These 50
locomotives were equipped with very long
Vanderbilt cylindrical tenders, running on a pair
of six wheel ‘buckeye’ bogies, and were, because
of their high water capacity, suited to serving the
more arid regions, such as between Klipplaat and
Oudtshoorn, where a number of them worked for
more than 30 years. Locomotive No.3324 which
is the subject of my Sin. gauge live steam model
was relegated to the scrap dump some years ago,
and sometime afterwards | was fortunate enough
to be able to purchase one of her cabside number
plates, which now adorns my study wall.
However, not long after receiving this plate, I did
read somewhere that 3324 had been retrieved
from the dump and earmarked for preservation. 1
am unsure of her final fate.

When these 3ft. 6in. Cape gauge engines are
scaled to 5in. gauge, they make for a large model,
in fact engine and tender measure around [0ft.
Sin. over couplers. It is difficult to say with any
degree of accuracy how many hours have gone
into its construction, but would estimate around
4,000 hours, over a stop start 20 year period. I did
for a number of years manage to keep a meticu-
lous log of time spent on each part but this
proved to be tedious and fell by the wayside. The
time includes the scaling of drawings and the
manufacture of the wooden foundry patterns

South African Class 19D 4-8-2s make an impressive and large model in 5in. gauge with a length in
excess of 10ft, and taking around 4,000 hours to complete.

WELL TRAVELLED
BUT SELDOM
STEAMED!

required for the various castings.

Work started on the project shortly before
emigrating to South Africa in the late 1970s. 1
realised that I did not possess the necessary
workshop equipment to deal with the locomo-
tive bar frames, but could probably cope with
everything else, by joining evening classes ata
nearby grammar school.

settling in New Zealand.

The 19D was started by the author in England, continued in South Africa, returned to Yorkshire, before

I was able to have the use of a suitably large
milling machine. The two frames, each !/Z2in.
thick, were fastened together and through a com-
bination of drilling, sawing and milling were
brought to their elaborate shape. Due to their
length, the frames overhung the milling machine
quite considerably at times and it was not
unknown to receive the occasional quip from the
comedian on the adjacent machine “aren’t you
satisfied with your own machine or are you try-
ing to take over mine as well.”

During our five year stay in Johannesburg
work on the model continued with enthusiasm,
although living in rented houses over this period,
my workshop was always makeshift, a bench-top
(an old door) propped up on wooden packing
cases, located in a hot uninsulated garage. My
business life required me to visit Pretoria for a
day every couple of weeks or so, and I very swift-
ly discovered that my working day could be made
a whole lot more enjoyable by taking a slightly
extended lunchtime visiting Pretoria’s Capital
Park steam shed to photograph the many differ-
ent classes of visiting steam locos or examining
19Ds at close quarters, which helped enormous-
ly to interpret some of the more complex draw-
ings. It was also on one of these visits I was able
to purchase the remainder of the full complement
of drawings from the Railway Authorities. My
enthusiasm was further buoyed one weekend by
being able to spend the best part of a day on the
foot-plate of a 19D, although I'm not sure that
my wife Christine and two kids were that thrilled
passing the equivalent time sat in the caboose at
the rear of the train, lurching about on a not too
well maintained branch line.

On return to our home near Wakefield in
Yorkshire, progress continued once more with
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Tender Buckeye components were mostly cast in aluminium. Cylinder blocks were fabricated.

one or two interruptions, when finally towards
the end of 1997, both engine and tender were
about complete, but unpainted.

I had previously run the chassis a number of
times on compressed air and was more than
pleased by its performance, but it was now time for
steaming, and a test run on a short stretch of track
in the garden, which highlighted a few small prob-
lems, soon to be corrected. Both engine and tender
were stripped down for painting, which proved to
be a far bigger task than anticipated. The engine
was steamed again after re-assembly to ensure that
everything had been put back correctly.

The model features working vacuum brakes,
steam reversing mechanism, electric headlight,
fully equalised suspension. The cylinder blocks are
fabricated instead of cast to cut down on weight,

while the tender buckeye bogie components are
mostly cast in aluminium. The knuckle couplers
are machined from solid.

To prevent corrosion, the tender water is con-
tained in a fabricated plastic tank within the cylin-
der. The engine is heavy, so it was necessary to fab-
ricate a lifting platform that was both easy and
quick to dismantle, and was based on a design fea-
tured in Model Engineer.

Further steaming operations were curtailed, as
it was now time fo set to work making two large
wooden crates, each with its own length of track
and holding down brackets to accommodate
engine and tender, enabling them to be loaded
along with our furniture and house hold goods
into a shipping container to reach us here at our
new home in Auckland, New Zealand.

I must confess that I have not joined a model
engineering club here as yet, but have enjoyed
visiting many of the societies in the North
Island, where I have been impressed by the high
standard of model engineering and the imagina-
tive and extensive track layouts. It surely must be
an indicator that the hobby is in quite good
health, when a quick tally reveals there are
around 20 club tracks within a country with
a population of little more than three and a
half million.

Like most model engineers, I have no formal
training in metalwork, but gained most of the nec-
essary skills during the construction of my first
locomotive, a 3!/2in. gauge LMS Class 5 LBSC
design. [ still have this engine, and like its big
brother is well travelled, but seldom steamed. ﬁ

LETTERS TO A GRANDSON

M. J. H. Ellis
on how the metre was evaluated in

wavelength terms.
@ Number 95

ear Adrian, After so much preparation, we
D have at last come to the procedure by which
the length of the International Prototype
Metre was evaluated in wavelength terms; actually,
in terms of the wavelength of the red cadmium
radiation. I shall divide the subject into three
sections, and for the sake of brevity it will be in the
form of notes, rather than that of a narrative.
1). The Determination of the Number of
Wavelengths between the Planes of the Two
Plates of the Shortest Etalon. (fig A)
1.1. The distance is comparatively small,
approximately 0.39 millimetre.
1.2. Shortest étalon is arranged side-by-side with
the next longer one H.
These take the place of mirror D in my last letter.
Lower plates aligned.
1.3. Etalon G skewed slightly to produce vertical
fringes in conjunction with mirror E. (Explained
in my last letter).
1.4. Etalon H adjusted to be parallel with E, thus
leading to production of circular fringes on lower
plate. (Explained in last letter).
1.5. The face of mirror E is engraved with a
graticule of equidistant vertical and horizontal lines.

FIG. A.

1.6. E now adjusted by micrometer screw in
white light until vertical fringes appear on lower
face of G.

1.7. Central (most prominent) black band
brought with micrometer screw into coincidence

with one of the vertical lines of graticule
(fig 1 - 7).

1.8. Change to monochromatic Cadmium red
light.

1.9. Adjust étalon H to produce dark spot at >
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FIGS. 1-7 TO 2-7
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2.6. E has now moved
backwards twice the
distance between plates
of G. Let this = d.

2.7. If the distance
between the plates of H
had been exactly 2d,
black fringes would
have overlapped as in
fig 2-7.

2.8. But in practice this
will not be so, but the
black band will be
displaced by two or
three fringes from the
correct position.

2.9. The discrepancy is
estimated from the

number of fringes

rp— S produced in

AT 1T 1 ™ v monochromatic  light.

L. b / & Sodium yellow light
: 2 was actually used.

=

2.10. This process was
repeated in succession

= —

until  the  longest
i (100mm) étalon was
Py dealt with.

3). Determination of

r .

e

Length of Metre in
Terms of Wavelength.
3.1. The longest

centre of circular fringe system.

1.10. Move E slowly backwards with micrometer
screw. On H fringes emerge from centre and
expand outwards.

1.11 These fringes are carefully counted.

1.12. (White light). E and upper plate of G
approach coincidence. (Coincidence being as if
between E and a fictional G, - see last letter).
1.13. (S8till in white light) vertical fringes now
seen to move sideways across upper plate of G.
1.14. Black central fringe brought to coincide
with same vertical line of graticule on Eas in 1.7.
Count of (red) circular fringes maintained.

1.15. The foregoing apparently required
continual alternation between white and red
light. No provision for both red and white light at
the same time.

1.16. The tally of circular fringes now gives
number of wavelengths between two plates of G.
1.17. For greatest possible accuracy fraction of a
circular ring estimated by slight swivelling of
plate C. (This alters length of path in glass, where
wavelength is shorter than in air).

2). Determination of Exact Ratio Between
Lengths of Consecutive Etalons.

2.1. The two étalons arranged side-by-side (fig
2-1), slightly inclined to E, with a prominent
black fringe in white light on both lower plates.
2.2. E is moved backwards by micrometer screw
until black fringe appears in same position as it
was in 2.1, but now on G's upper plate.

2.3. E has now moved the exact distance between
the planes of Gs two plates.

2.4. G is now moved backwards until the central
black band again appears in the same position as
in 2.1. (On lower plate of G).

2.5. E is now moved backwards again, to bring
central black fringe to the same position again,
but in upper plate of G.

(100mm) étalon was provided with a short arm
projecting sideways, on the end of which was
engraved a line parallel to the faces of the
Mirrors.

3.2. The étalon was secured, to the carriage of the
interferometer alongside a brass metre sub-
standard, engraved with two lines, nominally one
metre apart. The éfalon could be moved along the
instrument, maintaining the same distance away
from the brass bar.

3.3. Two microscopes were set up, one over each
of the index-lines on the bar. The distance was
measured by means of the appropiate
microscope, between the index line on one end of
the bar and the line on the arm of the étalon.
(Evidently, the arm overhung the bar, and
initially the index-line at the end of the bar and
the one on the arm were not far apart).

3.4. The étalon was then moved along the bed of
the instrument by its own length (between the
two mirrors) using the same interferometric
means as before.

3.5. This process could then be repeated, without
any further reference to lines on the bar until the
length of the étalon had been measured out ten
times over.

3.6. Now, using the other microscope, the
distance between the line on the echelon-arm and
the other end line on the bar could be ascertained.
3.7. In this way, the distance between the lines on
the bar was determined as 10 x length of
‘100mm’ étalon + 27.56m (average of three
measurements)

3.8. Finally, by purely mechanical means (e.g.,
using a comparator), the error in the length of the
bar with respect to the International Prototype
Metre could be found, and the figure of 27.56x
adjusted accordingly.

3.9. The length of the International Prototype in

terms of the Cadmium Red wavelength could
now be arrived at by simple calculation.

Comment on the foregoing

1 realise that [ have fallen into error. Let me warn
you against doing the same. The object was not
to up-date the length of the standard metre, for
the International Prototype Metre remained
inviolate. Nor was it to arrive at a value for the
wavelength of the Cadmium red radiation,
although that was obtained as a by-product. All
that was required was a pure number; the number
of wavelengths which went to make a metre, and
which would enable it to be replaced precisely if
ever the International Prototype standard bar
were destroyed or lost.

I have done all I could to make this rather esoteric
subject understandable, and I encountered a number
of knotty points which I had to ponder over before
could unravel what the author was driving at. In
particular, I was long perplexed by the diagrams
from which my figs 1-7 and 1-14 were taken. I could
not make sense of them, as they seemed to be
inconsistent with the text and the other illustrations.
At last it dawned on me that they must somehow
have been transformed into the mirror images of
what they were meant to be. I can only suppose that
at some stage in the processing of the original
drawings they were in the form of transparencies
which were inadvertently reproduced back to front,
and that the mistake was not spotted in the proof-
reading. Even that was made all the more difficult
by the fact that the numerals which formed part of
the illustrations were not Arabic, but Roman, and
therefore looked the same either way.

I have corrected these presumed errors in the
diagrams which I have sent you, in the belief that
all is now in order. So I don’t expect you to find
anything wrong; but if you do, please tell me, We
can all make mistakes. I think that it says
something about a person’s character if they admit
a mistake readily, or even relate it as a humorous
anecdote. Travelling on the train, one day, I got
into conversation with a young soldier, who
observed that like himself, I was wearing a Green
Signals beret, “We are told never to admit a
mistake” he said, “it is a sign of weakness of
character”. 1 did not agree with him,
remembering a much older and wiser man than he,
who observed “There are people who think that
readiness to admit a mistake indicates weakness of
character. I don't think so. On the contrary, I think
that it requires real strength of character”. | might
add, that if you try to excuse yourself with a lie in
which you are caught out, it will do you much
more harm than admitting the mistake in the first
place. Ask your dad if he agrees.

Your affectionate Grandpa.

FIG. 3 ETALON

- MRARORS
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Keith Wilson

discusses Kings, Lillian’s overhang
and different types of valve gear
before visiting an old acquintance.
@Part XXVII continued from page 521
(M.E. 4285, 27 October 2006)

engineering club is still going strong and

improving its headquarters; | refer to the
Harlington Locomotive Society, not far from
Heathrow. If my memory is correct, it was
founded in 1947, and has prospered well ever
since. It did some early experimenting with water
troughs, and got quite well known as specialising
in steam locomotives of 3!/2in. and 5in. gauges.

They accepted me as a member about 1954; 1
hope they have not regretted it too much! It was
whilst I was a member that I built one of the first
Sin. gauge Kings, I reckon I got several hundred
miles out of that locomotive including two five-
mile nonstop runs.

It was there on its first day operating that I first
learnt that there were no full-size Kings built
exactly as the Swindon drawings shewed: the
very first bogie that was built was different from
the drawings in that it was built with increased
vertical movement. The drawings were not
altered to show this, so there are quite a few King
miniatures ‘built from Swindon drawings’ that
are technically wrong. The horns on the bogie
were made deeper than shewn, and of slightly
different design. On my first run, no way (except
too fast!) would she (he?) go round the top curve
into the station.

I discovered that due to the long wheelbase
compared to the other locomotives some minor
‘twist” in the track caused the front left bogie
wheel to lift completely clear of the track. I found
that removing the horn keeps on the front wheels
cured the problem. So I made and fitted keeps
more like the letter “omega’ and also milled a slot

Iam glad to learn that my first model

LILLIAN

A NARROW GAUGE
LOCOMOTIVE

for 71/4n. gauge

Wilson’s Words of Wisdom:
Either we are alone (in the universe)
or we are nol, either way is

mind-boggling,

across the bottom of each of the axleboxes. 1
must emphasise that this was on the original
track; the present one is greatly improved.

I recall one amusing (afterwards) occurrence
when driving the King one open day. I found it
often easier to sit sidesaddle for driving, for it
was quite a reach forwards into the cab whilst
waiting at the station, one of the station staff
accidentally stepped backwards onto my foot; it
was extremely painful for I was wearing sandals.
I let out a scream of pain, and (perhaps naturally)
screamed: “Gef orff me (pause while I thought
very fast!) engine drivers toe!". 1 learnt that
most if not all club members present had visibly
cringed as [ got to the pause, and gave sighs of
relief at what [ actually said - as distinct from
what they feared. Understandably!

A few issues ago | mentioned the Fink valve
gear, and [ am glad to pass on some details kindly
provided by D.A.G. Brown. Incidentally, it was not
Hermann Finke that wrote the ‘glow-worm idyll’
but Paul Linke. A very easy mistake to make, but
as so often happens (curses!) | only noticed the
error after forwarding all copy and accepting the
proofs. Alloa! What-a mistake-a to make-a!

Anyway, herewith pictures from D.A.G.
illustrating the gear. Unfortunately, it is in the
ideal form for understanding how it works but a
form that some computers do not like; it is an
‘exe’ file and loads and runs perfectly well in
Windows XP at least,

but does not seem to be
happy with Applemacs.
So to try and explain 1

/f;" — o —tl
' ~ I‘\‘.I \ ot _|
[ \":,‘:)'Tf .| O—ié ’ ﬂ .
\ - ',"" | |-
7N
(¢ T | ™ . < : ﬁ ij

size of the thing.

took 2 pix of the screen, stopping the motion at
two points for safety. The lines in dark green are
the reversing control, the pivot point with the
cross is the weighshaft, and the long dark red line
with circles on each end is the connecting rod;
the big complete circle is the wheel, and at the
centre is an eccentric which rocks the expansion
link, which is the sector of large radius. This is
pivoted by the top of the straight link just behind
it. The radius rod is shown on the centre line
(gear shown in mid-gear) and has a rigid drive to
the valve. Piston and valve are to the right.

I am aware that this description is sketchy, but
if any curious person sends me an e-mail [ will be
happy to forward a copy of the working layout.
keithgwrloco@blueyonder.co.uk will find me,
but due to the problem with some computers |
cannot promise success.

I mentioned recently that Anna§ tender could
be used for Lillian; D.A.G. Brown (the designer)
tells me that he is making Anna 5 tender available
in ‘flat-pack’ form. Best of luck, why not make
things easier for builders?

Oddly enough, the large “overhang’ behind the
rearmost driving wheels of Lillian does not seem
to make any difference to the stability despite
appearances. [ recently witnessed Larry Barker’s
tender, it had a wheelbase just like the engine,
albeit ‘back to front’. This immediately looks like
‘forward tilt" because of the driver’s weight, but it
doesn't. Coupled to the engine, it goes just right.
There might just be trouble on severe reverse
curves, but it performs well on the WDMES track
at Baggeridge Country Park, just south of
Wolverhampton. The main weight of the driver is
just about vertically over the front tender wheels,
and up to about 14 gallons of water (140lb) nearer
the back helps too. At a rough guess, the tender
would be about 3501b plus driver. Incidentally, the
long overhang at the front enables a big foot-well,
more comfortable for the driver.

A view of the full size Tornado's boiler. The visitors give a good idea of the
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Anather view of the full size boiler. Seen below are some of the other parts

made for the Tornado project.

Two nicely machined and polished return cranks carefully laid out for

inspection.

Just had an e-mail from a friend building a
King. He was worried about the fact that in mid-
gear, steam was still fed into the cylinders. He
had run the gear through a computer program
which shewed this apparent fault.

This is a characteristic of Walschaerts-type
gears (Baker gear is one) and they all have
constant lead. It therefore follows that since the
lead is constant, it must open at the same point in
each revolution of the wheels, therefore even in
mid-gear some port opening is present. Some
good folk used to advise against this on the
grounds that ‘kick-back’ might occur. Rather
impossible, because the cylinder concerned
would be on or very near dead centre, whereas the
other side would be about 90deg. round its travel
and therefore in the strongest possible position.

Valve gears with non-constant lead
(Stephenson’s, Allen’s, Gooch’s etc) should not
admit steam in mid-gear, for the advance of the
valve openings would give very big opening on dead
centre when the valve gear is notched up. If too
much this can be a problem, so the lead in full gear
is negative leading to a fair amount when notched
up. In other words, on dead centre in full gear, the
valve is closed, opening shortly afterwards. This,
according to some authorities makes the engine
better at ‘slogging’ at fairly low speeds, thus for
passenger stopping trains, Stephenson’s was best. If
going for fast trains, then Walschaerts was best; at
least with Swindon settings. I have read somewhere
that the ‘change-over’ point was about 48 miles per
hour. Also, due to the advance characteristics, the
exhaust point was affected, so you couldn’t notch up
with effect beyond about the 20-22% point, whereas

The full size connecting and coupling rods - and you thought your 71/4in.
gauge locomotive parts gave you problems.

Walschaerts could be run at up to 12% cut-off
without the choking effect of late exhaust.

It is just about impossible nowadays to get
pictures of a full-size locomotive under
construction, but there is a main-line locomotive
being built ‘from scratch® and I took the
opportunity of popping off a few shots.

The locomotive is a Pacific of Gresley design,
not GWR but you can’t have everything. A large
amount of work has been done, and I thought a
few pix of the boiler would be of unusual
interest. | understand that it was made in
Germany, and recently delivered in Darlington. 1
think the photos speak for themselves.

Note that some firetubes are placed between
superheater tubes, it would be near impossible

The smokebox end of the boiler - difficult to scale
accurately in our gauges.

The crank pin on the drive centre shown together with some detail of the
wheel casting.

for us, because no way can we scale the boiler
exactly. Flue tubes should not be of “scale sizes’,
for no way can ashes and grit be scaled. There is
a simple formula for getting ideal tube sizes
based on the length thereof:

d = sq.root (L/65) is recommended.

d = internal diameter, L = length.

To get to a standard size of tube the 65 part can
be anywhere between 60 and 70. It has a steel
rather than copper firebox; the pix show the
inside as well as the outside.

The three pistons are standing on end, almost
certainly machined as solid with the rods,
crossheads resting on the tops. The apparent
blackness of some bits is a trick of the lighting.
Note the fixing of crossheads to piston rods. A
bit difficult for us, unless someone has an idea
for cutting a suitable slot. Without going into
calculations, they would probably need a slot-
drill some !/32in. diameter and something like
lin. long - all cutting length. Any questions?

I must confess that I managed it on the two
47xx in 10"/4in. gauge using LBSCs little Wolff-
Jahn milling machine. If a crosshead pin comes
out, (rare) you might be able to bid farewell to the
front cylinder cover. The strange thing here is
that if you actually want to get the pin out, you'll
have quite a job!

A point to note is that if you decide to use two
or three taper pins (the round variety) do one
first, ream it taper and put in a pin. Then do the
next one and repeat for the third one if you want
three. The reason for this is, if you do it this way,
the holes are more likely to match up perfectly;
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The pistons and rods for the Tornado Project.
Looks as if they were turned from the solid.

whereas doing all three at once pretty certainly
means that only one pin will take the load.
Somewhat counterproductive!

Under the boiler is a stack of connecting and
coupling rods, note nice bronze bushes. A pair of
return cranks can be seen, note the fact that they
can be most rigidly fixed on the drive centre
crank pins. I am trying to work out a jig system
to pre-set these crank pins in our sizes, the
calculations are quite simple. The frames were
laser-cut. A friendly firm had installed a nice
new high capacity laser machine, and to test it
they cut out the frames at minimal cost.

It is an unfortunate case that the group making
the engine applied for a grant (about £30,000 from
a big fund and it was refused; whereas the same
fund gave about £2,000,000 to place some bricks
in a pile to look like an A4 pacific emerging from
a tunnel. Such is the spirit of adventure.

Blast from the past

Visiting a locomotive repair shop recently I was
intrigued to learn that one of my past-made
locomotives had been sent back to this country
for overhaul after some 25 years of hard work,
including some very long runs.

F

The chassis of the 71/2in. gauge King stripped and undergoing overhaul after twenty-five years or so of

hard work.

It has been run on Train Mountain track, where
as I recall there are 4 main circuits, taking
respectively half an hour, 1 hour, 2 hours, and 3 or
more hours to complete. There cannot be many
miniature railways where you can be completely
out of sight of your starting point due to sheer
distance. The gauge is 7'/2in., so it is somewhat
limited as far as the rest of the world is concerned.
I remember the fun | had converting this
locomotive from its original 7'/4in. gauge,
inwardly debating whether it was better to push
out the frames by !/gin. each side or keep the
frames as they were and put !/8in. spacers behind
each wheel. It was found easier to take the latter
course and tender wheels plus front bogie wheels
('twas a King) left very little clearance betwixt

A view of the model King chassis assembly
looking from the front end.

A view of the boiler of the model King. The locomotive has seen service on the Train Mountain track in
the USA.

them and the frames. Another fault came to light
later. I had been particularly asked to use ‘scale’
wheel widths instead of ‘standard” ones; this
making the tyres !!/16in. wide instead of !3/16in.,
and I agreed. This would not normally matter,
but then (in 1979) we took him (not ‘her’ for
Kings) to the Goleta Valley railway about 90 miles
west of Los Angeles, and as its name implies, it is
on a mountain.

The line was double track, winding its way up
the side thereof to a loop around the house on
the top and back down. There were two big
‘trestle” viaducts en route, and the builder had
widened the gauge on them to allow for the
radius of curvature. Unfortunately for us, this
widening was just too much for the King and it
frequently dropped through! With standard
wheels it would not have mattered, but so much
for scale sizes.

This locomotive is (technically) one of the only
two miniature locomotives to have pulled a Royal
train, as far as [ know. The other one was a nice
narrow-gauge locomotive at Echills Wood in
1984 when Princess Anne had a ride. In the case
of my King it was in Los Angeles in 1980 or "81,
it took the British Ambassador round the railway;
later I understand that his son(s) had a drive. At
that time, | noted that the main line was about 2
miles long, [ believe it is now more like 3 miles -
quite a run. It was in the form of two circuits - one
inside the other - with a crossing. This of course
needs very stringent signaling rules, in fact if a
train does a “SPAD’ then a big exploding rocket is
fired off and not only has the offender to *face the
music’ of shame but has to pay for a new rocket.
It works!

@70 be continued.

The other end of the boiler showing the neat
backhead.
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he newsletter of the
I Southern Federation
contains a note regarding

forged boiler certificates. This was
one of the old-style certificates and
had entrics made after 1 January
2006. It was also apparent that some
of the earlier entries on the
certificate were also doubtful. If
you come across any suspicious
boiler certificates, I am sure that
any of the federations would be
pleased to hear from you.

The newsletter also carries a
reminder of the size limitations
covered by the federation insurance
policy. The limits are, locomotives
up to 15in. gauge, and for road
vehicles and boats, up to 1:2 (6in.)
scale. These limits apply even if the
boiler bar-litre capacity falls inside
the relevant boundary. This means
that small steam boats for carrying
passengers are not covered and
those testing such boilers will not
be covered for any liability arising
from the tests.

UK News
The junior member driver training
day at Bradford MES was very
busy with 15 junior drivers getting
to know the variety of steam and
battery electric locomotives on
offer. Four of the junior members
also join in on the Wednesday
working days on a regular basis.
The newsletter for Canterbury
DMES has undergone a redesign

and is now a very
impressive A5 colour
publication. 1 look
forward to receiving
regular copies in the future and
congratulate Editor Barry Loraine
on his efforts. The redesign was
prompted in part by the new Royal
Mail pricing rules which mean that
it is cheaper to send A5 size
documents than A4. The club hosted
the two main public events of the
year recently, the first being the
open day which was followed by the
traction engine rally.

East Somerset SMEE has made
excellent progress in the 20 months
since work on the new track was
started and is now up to if not ahead
of the schedule set originally. So far
the grand total of passengers hauled
in 2006 has reached 8,441.
Membership is also growing with
six new members joining since
June. The society exhibited at the
Bristol Exhibition this year.

The new riding trolleys at High
Wycombe MEC have had a
successful test and were used for
public running in July. The trolleys
incorporate over-run brakes which
have proved successful apart from
some fine-tuning to make the
application and release as smooth as
possible. Brian Turnbull
masterminded the project and the
work was carried out by members
with some parts purchased. An
interesting point was that the price for
a professionally square tube welded
chassis was only about 20% more
than buying the small quantities of
material from the local DIY store.

Peter Chappell driving Peter de Salis-Johnston's Fayette at the National
21/2in. Gauge Association Northern Area Rally at Nantwich.
Photo by Peter de Salis-Johnston.

One of the new track pedestals being installed at the Steam Locomotive
Society of Victoria track site.

Members of the Melton
Mowbray DMES were entertained
by a talk on professional steel boiler
making by Terry Statherns. The talk
covered the range from miniature to
full-size boilers and members were
impressed by Terry’s technical
knowledge and craftsmanship. The
society is celebrating a successful
21st Whissendene Rally again this
year. The weather was kind and the
event had a “record turnout of
models and visitors”. The summer
evening steam-up in August was
also host to a large number of
members and guests with 10 steam
and two electric locomotives on the
track. The locomotives were
complemented by two traction
engines in the field.

A contingent from Northampton
SME braved the motorway network
to attend IMLEC this year to
support member Bernard Clark
who entered for the third time.
Members had another outing in the
summer, this time to John Robert’s
ground level track. This is situated
in a large garden on the side of a
hill and takes the form of a figure
of eight. A feature of this line is the
severe gradients including a 1 in 60
climb on the curve out of the
station. The only part of the track
that is level is the station area and
drivers have to concentrate, not
only on the uphill stretches but also
when running down the equally
steep downhill runs.

Members of the National 2'/2”
Gauge Association have attended
many rallies this year. The well
attended South East Area summer
rally was held at the Staines SME.
Tony Weale was driving Ayesha 11
which was running well this time.
Des Adeley ran John Cook’s
Uranus and after being held up by
other locomotives, got in several
trouble free laps. The Northern
Area summer rally was held at the
Nantwich track of the South
Cheshire MES and had a rather
limited entry because several
regulars could not attend. A group
of members ventured to the
Antwerp club for a weekend in

April and report a very enjoyable
trip. A major item of news in Steam
Chest is the announcement of a new
locomotive design for 21/2in. gauge
by Martin Barker. This is the well-
known Horwich Crab and is based
on the original Dyak design. It is
hoped that drawings and castings
will be available by Christmas and
the new locomotive will be the
focus of the society stand at the
Model Engineer Exhibition. Doug
Randle describes his method of
soft-soldering small items using a
single ring hot plate. This has the
advantage of keeping both hands
free for holding parts and applying
solder. The hot plate Doug uses is
the Micromark MM9861 solid hot
plate and is 7!/2in. diameter.

Some of you reading this column
will have visited the open weekend
at Reading SME in August and
will know that it was a very
successful event in spite of the rain
over that particular weekend.
Several locomotives ran on the
track including John Tierney’s
vintage Stirling Single which he
describes as a “do nothing engine”
because of the minimal effort
needed to drive it. There was a
model display set up and several
regulars from the now defunct
Knowle Hill Rally brought models,
including Phil Abbot and his
collection of high-speed flash steam
boats. Reading member Robert
Manley had his part finished
Nemett NEI5S 1/C engine on
display. This is the water-cooled
version and is progressing well. The
‘0" gauge group are busy with the
remaining carpentry work for the
new layout which is based on a
Scottish branch line, Good news
from the club is that it has now got
about eight junior members who it
is hoped will be involved in the new
small ‘00 gauge layout.

Work continues at the Saffron
Walden DSME with the container
entrance now concreted and work
started on an upgrade of the
access between the steaming bays
and ground level track. The new
power supply to the club hut has
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been connected and tested and
passed okay.

Peter Brewster of the St. Albans
DMES has acquired an interesting
freelance 4-6-4 tank locomotive
which is named William Thrale
after its first owner. William Thrale
once owned a bakery and two
teashops in St. Albans and Peter is
keen to find out more about the
locomotive’s history. If any readers
can provide further information, we
will gladly pass it on.

World News

Australia

Work has started at the Steam
Locomotive Society of Victoria on
the replacement of the track support
pedestals. The work is necessary to
counter some subsidence which has
occurred.

Under the heading “Zen for
Model Engineers”, the newsletter
contains the following words of
wisdom; “Deo not walk behind me,
for I may not lead. Do not walk
ahead of me, for I may not follow.

The interesting freelance 4-6-4 tank engine William Thrale owned by Peter
Brewster from the St. Albans DMES.

Do not walk beside me either. Just
pretty much leave me alone.” and
“If you lend someone $20 and
never see that person again it was
probably worth ir.” There are
others which [ will include in the
future.

Canada

The annual Train Fest at British
Columbia SME was a great
success with plenty of visiting
locomotives and lots of passengers
for them to haul. More than 1,400
passengers were hauled on each day

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

Bob Dimmock
Dave Moore
Ron Pocknell
John Pool
Peter Stroud

High Wycombe MEC
Canvey Railway and MEC
Crawley Model Engineers

North Norfolk MEC

National 21/2"" Gauge Association

and the Saturday evening dinner
was also well attended. The
Tuesday evening working group has
completed the new east interchange

crossover. This needed three
diamond crossings and two
switches (points).

New Zealand

Members of Hutt Valley MES are
obviously a brave lot because they
held a meeting where they
recounted tales of misfortune in
their  workshop  engineering
activities. I will not name the names
but the disasters included two tales
of unintentional left-hand threads
due to deciding to cut away from a
shoulder, one case of a boat builder
forgetting to allow for framing
when making a water tank for his
boat, making a funnel for a tug
which was too heavy and tended to
capsize the boat and a couple of
tales of metric conversions going
wrong. All those tempted to snigger
should probably examine their own
workshop history!

Malden DSME. R
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1age Sale. Contact John Mottram: 01483-473786.

Chesterfield MES. Public Running Day. Contact Mike Rhodes: 01623-648676.
Oxford (City of) SME. AGM. Contact Chris Kelland: 01235-770836.

26  South Lakeland MES. Ulverston Dickensian Festival (Portable Track).
Contact Adrian Dixon: 01229-869915.
MELSA. Sunday in the Park. Contact Graham Chadbone: 07-4121-4341.

Contact Gerald Martyn: 01935-434126.

Bedford MES. Tool and wear care. Contact Ted Jolliffe: 01234-327791.
Canterbury DMES (UK). Bits & Pieces. Contact Mrs P. Barker: 01227-273357.
Chelmsford SME. Club Auction. Contact D. Blake: 01376-324205.
Chingford DMEC. Noel Shelley: The small scale Foundry.

Contact Ron Manning: 020-8360-6144.

Cardiff MES. Club Chat. Contact Don Norman: 01856-784530.

December

24
25
25/.
26
26 Westland & Yeovil DMES. Track Running Day.
27
27
28
29
30

Canvey R&MEC. AGM. Contact Brian Baker: 01702-512752.
Maidstone MES (UK). Members’ Old Slides Show.
Contact Martin Parham: 01622-630298.

-

North London SME. A Pre-Christmas Social Evening.

Contact David Harris: 01707-326518.
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Portsmouth MES. Any Questions. Contact John Warren: 023-9259-5354,
Rochdale SMEE. Work in Progress. Contact Mike Foster: 01706-360849,
Romford MEC. Competition Night & Millennium & Rusty Titford Cup.
Contact Colin Hunt: 01708-709302.

Bradford MES. BMES Annual Competition & Display.

Contact John Mills: 01943-467844.

Canvey RAMEC. Members' Running Day. Contact Brian Baker: 01702-512752.
lckenham DSME. Public Running. Contact David Sexton: 01895-630125.
New Jersey Live Steamers, Inc. Work Day.

Gontact Karl Pickles: 718-494-7263,

SMEEE. Competition Day. Contact David Boote: 01202-745862.
Sunderland (City of) MES. Meeting.

Contact Albert Stephenson: 01429-299649.

York City & DSME. Paul Butler: Four Decades on NYMR.

Contact Pat Martindale: 01262-676291.

Basingstoke DMES. Public Running. Contact Guy Harding: 01256-844861.
Bristol SMEE. Santa Special. Contact Trevor Chambers: 0145-441-5085.
Cardiff MES. Santa Special Day. Contact Don Norman: 01656-784530.
Ellenroad Engine House. Christmas Fair. Enquiries: 01706-881952.
Peterborough SME. Bits & Pieces. Contact Ted Smith: 01775-640719.
Basingstoke DMES. Meeting. Contact Guy Harding: 01256-844861.
Stamford MES. Malcolm High: Laser Cutting & Model Engineering.
Contact Derek Brown: 01780-753162.

Taunton ME. Tim Taschimowitz. Boiler Making.

Contact Don Martin: 01460-63162.

6 Bristol SMEE. Ladies Night. Contact Trevor Chambers: 0145-441-5085.
6 Chingford DMEC. Bits & Pieces. Contact Ron Manning: 020-8360-6144.
] Guildford MES. White Elephant Sale.
Contact Dave Longhurst: 01428-805424.
6 Leeds SMEE. Chrstrnas Dinner. Contact Colin Abrey: 01132-649630.
6 Staines SME. General Chat. Contact Stan Bishop: 01784-241891.
7 Cardiff MES. Carl Pickstone. Contact Don Noman: 01656-784530.
7 Leyland SME. Project Night. Contact A. P. Bibby: 01254-812049.
7 Westland & Yeovil DMES. Video Evening.
Contact Gerald Martyn: 01935-434126.
9 Glasgow & S.W. Rly Ass'n. GASWRA Miscellany.
Contact Bruce Steven: 0141-810-3871.
9/10 Nottingham SMEE. Santa Specials. Contact Gerry Chester: 0115-9259096.
9 SMA&EE. Seminar. Contact David Boote: 01202-745862.
10 Canvey R&MEC. Santa Specials. Contact Brian Baker: 01702-512752.
10 Chichester DSME. Santa Specials. Contact Brian Bird: 01243-536468.
10 Frimley & Ascot LC. Santa Run. Contact Bob Dowman: 01252-835042.
10 Harrow & Wembley SME. Santa Run.
Contact Roy Goddard: e-mail RSGwatford@aol.com
10 Malden DSME. Contact John Mottram: 01483-473786.
10 York City & DSME. Running Day. Contact Pat Martindale: 01262-676201.
11 Bedford MES. Quiz Night. Contact Ted Jolliffe: 01234-327791.
11 Melton Mowbray DMES. Richard Smith: Tales of a Permanent Way
Inspector. Contact Phil Tansley: 0116-2673646.
12 Chelmsford SME. Monthly Social Evening. Contact D. Blake: 01376-324205.
12 Dockland & E. London MES. Christmas Get-Together.
Contact P. M. Jonas: 01708-228510.
13 Chingford DMEC. Tim's Rambilings. Contact Ron Manning: 020-8360-6144.
13 High Wycombe MEC. Dr. Peter Brandham: Steam on Indian Railways.
Contact Eric Stevens: 01494-438761.
13 St. Albans DMES. Club Night. Contact Roy Verden: 01923-220590.
14 Canterbury DMES (UK). Annual Society Dinner.
Contact Mrs P. Barker: 01227-273357.
14 Cardiff MES. Quiz Night. Contact Don Norman: 01656-784530.
14 Worthing DSME. Chastmas Social. Contact Bob Phillips: 01903-243018.
15 Canvey R&MEC. Christmas Party. Contact Brian Baker: 01702-512752.
15 Rochdale SMEE. Meeting. Contact Mike Foster: 01706-360849.
15 Romford MEC. Bring & Buy Sale. Contact Colin Hunt: 01708-709302.
16 Guildford MES. Christmas American Supper.
Contact Dave Longhurst: 01428-605424.
16/17  Nottingham SMEE. Santa Specials. Contact Gerry Chester: 0115-9250096.
16 York City & DSME. AGM. Contact Pat Martindale: 01262-676291.
17 Canvey R&MEC. Santa Specials. Contact Brian Baker: 01702-512752.
17 Chichester DSME. Santa Specials. Contact Brian Bird: 01243-536468.
17 Harlington LS. Mince Pie Run. Contact Peter Tarrant: 01895-851168.
18 Model Steam Road Vehicle Soc. Christmas Bring & Eat Supper.

Contact Geoff Miles: 01869-247602.
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Simply call 01689 899 200 now and you can benefit from big savings!
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yourself, a magazine subscription is the perfect present!
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® Pay ONLY £12.99 every three months
by Direct Debit (20% saving)

® Plus a FREE gift!
® FREE delivery straight to your door
® NEVER miss an issue
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e A Y Model Engineer’s Handbook is a must have
T compilation of facts, figures and formulae,
taken from the notebooks of one of Britain's
leading model engineers, and is yours FREE
when you subscribe.
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ANTIQUE STEAM

first class buyer of
it *.:‘Fj»_n‘_m ALL 35" GAUGE LUCD’S

R _‘ﬁ Tich, Juliet, Rob Roy, Firefly, Jubilee, Maisie,

Hunslett, jinty, Simplex, Speedy, BR Class 2,
Horwich Crab, BR 8400 tank, Maid of Kent,
Black Five, Jubilee, Royal Engineer, B
Springbok, Torquoy Manor, Castle, A3/A4

ALL 7%4" GAUGE LOCO's

Hunslett, Hercules, Jessie, Romulus, Bridget, Dart,
Holmeside, Paddington, GWR Mogul 43xx, GWR
King, Black Five, A3, B1, Britannia, etc

ALL TRACTION ENGINES
Minnie, Burrell, Royal Chester, Showmans, etc
ALL PARTBUILT MODELS WANTED

ALL GWR MODELS BOUGHT
GW43xx, Firefly, County Carlow, 1000 Class,
Lifford Hall, Didcot, Speedy, GW15xx, Bulldog,Torquay Manor, King George V, Castle, efc.
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For a professional friendly service, please telephone
GRAHAM JONES m.sc. 0121 358 4320
any distance - any time
visit our website: www.antiquesteam.com
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Hemingway | s ooy it f 2 67 5 1

ik :’,’:.:‘::f:?. » 8 TOP DESIGNERS Catalogue £3.50 | \
%'10": ““;\;I_MJ z @® HUGE RANGE
¥ ac -3 T 1742 76T @ GREAT SERVICE

Orvad brof semiiganye e coim

AN TRAK LID 10 &7 Larkstore Park Lodge Hosd Stepfeh
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IMPORTANT NOTICE

Due to circumstances beyond our control The Model Engineer
Exhibition, due in December 2006 at Olympia 2 is being
reschadudad info the New Year, 2007

Revisad svant details will be publighad shaortiy

Please nole compelilion enlry forms may be caried forward
as wed ss tickets already purchasad.

The argonisers agologise lor any mconvenience this change } WORKSHOP PRACTICE SERIES 37 |
causes, and look forward 1o bringing you an aulstanding e Faare— e e e T
event in 2007 — owr 100th year!

All you need to know with full working drawings for bosic and
geared dividing heods plus o deteiled explonation of the orithmetic.

THE MODEL i . ;
ENGINEER 104poges 210%148mm 100 b+w illusirasions

EXHIBITION ORDER HOTLINE: 01689 899 228/229

Pycs doe el 1 tide PAP




HURRY!

SAVE 20%, &its

subscribe today!

® Pay ONLY £12.99 every three months
by Direct Debit (20% saving)

® Plus a FREE gift!
® FREE delivery straight to your door
® NEVER miss an issue

e FREE GIFT

AL A48Y  Model Engineer’'s Handbook is a must have

iy compilation of facts, figures and formulae,
taken from the notebooks of one of Britain's
leading model engineers, and is yours FREE
when you subscribe.

Subscribing couldn’t be easier...

@ BY PHONE: 01689 899200* quote ref. E148
6 ONLINE: www.subscription.co.uk/mde/E148
@ BY POST: Complete the form below

*This is not a premium rate number - calls are charged at your standard rate.

4 Tk

il 4 aon

a
; : Instructions to your bank or building society to pay by Direct Debit.
Please complste form opposis Originator’s reference 422562
O : O Pay £12.99 every 3 months by Direct Debit G)gle- "
UK Europe (incl Ere) ~ US Airmail ROW Airmail MName of banlC:zxnnnsnrsgmms e
[ £53.50 []£78.00 ] $136.00 [0 £85.00 T L
[ Postal Order/Cheque [ Visa/Mastercard [ Switch [J AmEx | || «oossmmsssssss s
Please make cheques payable to Encanta Media Ltd and write code E148 onthe back | | Postcode
Cardholder's Name.............uusmimms s Account holder ... LR Pt e
Card no
| | | | | | | | | | | | | l | | | | | Bl s s s ey 1) R e e T e e
o P Switch issue nojvalid date................. Sortcode [ [ |[ [ ][ | | Accountnumber| || | | | ||
Instructions to your bank or building society: Please pay Encanta Media Lid.
Direct Debits from the account detailed in this instruction subject to the safeguards assured
BRITEMIIG.....cooomtnenins ittt st 1 S the Direct Debit Guarantee. | understand that this instruction may remain with Encanta
ia Ltd and, if so, details will be passed electronically to my ba':{fomlclng society.
YOUR DETAILS: Reference Number (Officialuseonty) | | | [ [ [ [ [ [ | ]
Name Mrs/Ms/Miss/Mr Please note that banks and building socisties may not accept Direct Debit instructions from some types of account.
Address ... TERMS & CONDITIONS: Offer endis 7 December 2006, Subscriptions will begin with the first avallable lssue.
Please continue to buy your magazine until you recelve your acknowledgement letter. Refund requests must
e ———— be in writing to the Publisher and will not be given on accounts with less than £20 credit. A £5 admin charge
Postcode will apply and will be deducted from any refund. Refunds will only be given at the Publisher's sole discretion.
i Encanta Media Lid, publishers of Model Engineer, may contact you or share information with other reputable
Bl i companies to let you know about products and services that may be of interest. Tick if you
Tel . do not want to receive Information about offers from us ] or from third parties

Photocopies of this page are acceptable Code E148
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CLASSHF L
Tel: 01689 899 215 Al advertisements will be inserted in the first

available issug. There are no reimbursement for
cancellations. All advertisement must be pre-paid.

Fax: 01689 899 266

Email: jenni.collins@encanta.co.u

MODEL

ENGINEER

MODELS & MATERIALS

The Business Advertisements (Disclosure) Order

1977 - Requires all advertisements by people

who sell goods in the course of business o
make that fact tlear Consequently all trade ads in

k Model Engneer camy this T’ symbol

www.arceurotrade.co.uk ?

Unbeatable Value Engineering Products by Mail Order

|
o

Shop on-line or call us on 0116 269 5693 for our New Catalogue No.5

TOOLS PURCHASED

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

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

//:-"_ /
50051 PHASE comsmens

giEms
* PRICE GUARSMTEE Pj:(f:rrin?\:itﬁgz:lane
* PENFORMANCE Gt RANT B Warfield. Berkshire RE42 5RH
* 3 Year Wannanry Tek: 0344 303 311
¢ WonLowine DELveny Fax: 01344 303 312
¢ Durstanning Desion Mab. 07952 717960
* COMPNEHENSIYE SUPPOMT
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info2boost-energy.com
sivew 1937

i uan iy UK riASy CONVEREFERS

www.modelsteamenginesukcom .
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VENSON
NGINEERING

ON & REPAIR
Books by John ng and others
Free Cata

O1420 487 747
wwweritetimepublishing.com
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Machine Sales

NEW MACHINERY IN STOCK
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3 Poert ahnoschy bor Coldwsber Mo | 250 =
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Cabchersw steders n hordy
CONTENTS OF A COLLESE + COMING SOON & PLEASE WATCH THIS SPACE

WE ALSS PURCHASE QUALITY M.ﬁl.'HNIS & 1OCLING = DEUVERY SERVICE AVAILABLE PLEASE TELEPHONE BEFORE TRAVELLING - WEEKEND & EVENING VIBNING AND DELVERY SERVICE
More madhines always in stodc. Tel: 01274 402708 & 780040 Mobile 07887 535868 4 Duchy (rescent, Bradferd, BD9 SN




ALL MODEL ENGINES WANTED
| ANY SIZE OR CONDITION

e All steam,electric or petrol madel engineered tems required
W Also stationary engines inc. Stuart Turner,Bassett Lowek, Bing,Marklin etc
' All traction engines any size from 374" to 6"
All locos wanted from Gauge 1, 21/2, 31/2, 5, 7 1/4 and larger &
Also any rolling stock v/
Any part builts considered ’*] &
Any size, age or condition considered A

Will collect personally from anywhere 7 days a week

For a friendly

informed chatcall 01607 606772 or 07717753200

Kevin

=F

‘.f_f/’:;; ,‘.v# _ I-E'i'

GB BOILER SEHV.GES
COPPER OILERS FOR LOCOMOTIVES AND TRACTION ENGINES etc

Call Us now for mave inletmunn i 7 MADE TO DR DER

ﬂ";;"g'“;ﬁ“': ::‘_}':;3““ . )} Constructed to latest Eurcpean Standards
I
|l’_ IJ

or visit wew.newdon-tesla.com =

The ey CL rarg3 %aatanes s%art,
&g and amengency siop outdons
Bn: epasd contral with forwand
maese @ g | romes comeken
wih hyg~ cualy mote a~d is rmady
Io maurd, g nand gel

714" gauge and PED. catepory 2 Soecialst
NO VAT
Enquiries, Prces and Delivery io

(l‘l:lrl/,f"'_.-—— -_-i‘ E
fabarde s = 3 “ ¥ g“ﬁ ; y Tel: Coveniry OZ476 733461
LGS, MFJ l:' ness hﬂ L' g Lant, o n, Lres ' '-’L -;"- Mobile O7817 269164

YOUR AD HERE IN

MOBEL ENGINEER

CALL JENNI COLLINS
NOW

ON 01689 899215

carrsSoltlers E

Cadbury Camp Lane,
Clapton in Gordano, Bristol. BS20 75D
- Tel:01 275 852 027 Fax:01 275 810 555
Email: sales@finescale.org.uk
www.finescale.org.uk

| THE TOOL BOX

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

KITTLE HO BB\"
Sharp milled (ot molles) brass sectons
from Imim % 10mm.

Sald i oetie

Send sae for Iis‘t to;

PO BOX 5, YSTALYTERA.
SWANSEA, SAY IYE
TEL: 01629 731005
www kittiehobby.com

Dpew Monday .:Illl theouglsout thee year
olvian, East Dey u[ X24 Hll) Tesl #Tonxe 'll'f.‘:' DS

F.-m:-nl. infp@thextoolbox.orse.uk '.'.".Jxv.-.th:‘_‘:l:'_'ar_:nlbu_m,(;nn{.uk



el | Model Engineering
SUERUCRELE I | Products (Bexhill) | [t

lathes and milling machines.
Pra-owned machinas

have a 12 month s

Myford warranty

Opening now af | www.model-engineering.co.uk
Unit 0 Wallowes Industry Email: mep1@btconnect.com

| Estate, Brierley Hill DY5 1QA Massistrers of 8" and 7%/," diesel outiine
| batiery clestric locomolives and rolling slock,

For materials, fasteners Vis our sho e o
' p to see the stock. 4 -
tUpS & dies_ Coloer Brochure inc. pép £1.78 01 1 5 925 222
PHONE/FAX. 01424 223702 or visil our showroom at

For catalogue please send
SAE IA4] o GI)OVE Gddl’&SS 17, SEA ROAD, BEXHILL DN SEA, Wilmot Lane. Chilwell Road,

Tel/fax: 01384 70455 EAST SUSSEX. TNAO 1EE, Beeston, Noningham NG9 1ER

MOBILE 07743 337243

PENNYFARTHING —
Practicai Scale - Drawings, castings, 2 TOOLS W ESTERV STE -\"‘»1
B TOOLS Lid. v feeciise it sy \ A
N:“; Em m“‘ Hiﬂh‘:ﬂyﬂ Qusality Secendhanid Mol _EI‘!}’.]I’!CC!’&
Locos - Loch & Jones Goods, Penthos bisispdetis T R BN RS
Class) are now avallable from W'e purchase complete Wodshops,
w Model wwm Muchines, Models und Hand Tools,
“I' m‘. m .'l',:-:"l'l".E settiement ym ir}‘:[u Him
“m“m ' i-"'.'."..':l'li'}' i "|w-"1

lel: Sullsbnory OLT22 41000
8 Weh Siter s per -

MARSHALL T NHP fMtTlﬂ.ll ENGIIE BA FASTENERS IN BRASS

mmmmmgmwumww SF“ﬂmi?

PAIDE OF THE ROAD SFLIT FINS, TAFER FINE,
ADLL FINS, TAPE, DIES,
DSILLE, NUTE WASHERS
AR 'E"S MATERIALS
Sond Slarvped adde weopr phos fowr fieg, dlass
smes for 83 3age L I Lp rmon 22200 ootz Wy

END MW for aur Tally Thmtraced
a1 criviogue with (4 madeic, same |1 Al cabaur
Statlonwry, Marise, Traction Engiees and Laco
UK JESD & Survpe ¢T.50 & Rest af world 1850
il g et e d ol K ind pla
Torwr oo | me s W, DU | L osen
e Modeis. Sell 51, Hexiban Bt Park,
Mudvian izsd, Seysrom, Lascr. LAD IF9

ESS33F

ITEMNS" MAIL ORDER LTD
44, ST. MARTING ROAD, NORATH tﬂ'UEHTﬂH.
RETFORD MOTTINGHAMSHIRE DMER Q&
Tolephane 01437 834319 Fox 01437 SR4318

et Lee asa O Faglhen (10504

vomk sa

[ i
[ COMPLETE HOME WORKSHOPS

AND MODELS PURCHASED.
DISTANCE NO OBJECT

Tel: Mike Bidwell on
01245 222743

Ortec

Crtec are manufacturers of low cost, Migh quality, precision digital
reodout - DRD Foe machine Tools suck o5 maling mackres for the
Fablyist oo model eragineering user. We of Ter 0 compete #osge off
meudouts Trom | To 3 e in o vaniely o ofcoder lemyiha.
Phone +44 (0)1481-235708
www ortec. freeserve. co uk

ALL LOCOS AND STEAM ENGINES REQUIRED 31" = 57 = 71/,”
Part built or Finished in any condition. Complete collections purchased
FOR CASI - Distance no object, available 7 days a week
Please telephone Kevin on 01507 606772 for a friendly and informal chat



R. A. ATKINS

MODEL ENGINEERING

MACHINES & TOOLS
100's of Engineers Tools In Stock

COMPLETE WORKSHOPS OR
SINGLE MACHINES
Immediate nspection & Seftfernentd

Humts Hill House, Hunts Hill, Normandy,
Guiidtard, Surrey GUI 2AH

i PARTBUILT MODELS BOUGHT.

Al lecometives. at any stage ol
construction. Completed maodels also
bought regardless of condibon. Tracton
gngines and al Stuarl stalionary
engines wanted - beam, wvarlical,
horizontal etc. par

—— = SR SR S AR

T F Lu LATHE
MILL OR COMPLETE WORKSHOP
and ‘want it handlad in a guck, professianal
no fuss manrer? Comtact Oevid Anchal
Quillstar U<} Lid (Nottingham).

| Tel 0115 9255944 Fax 0115 9430858

| Myford MI7 lathe, smgle phase, ;

complete with cabinet stand,
raising blocks, 3 Jaw chuck,
4 Jaw drill chuck,
Good condition £485,
Tel: 01432 357 478 (Hereford)

built ¢r com-| :
plete. Will fravel any distance. Pleasa|
telephona Graham, 0121 358 4520. T) |

(24 hr update)

Lipmal tastinl Bsanrantionn gl Inatnm

T ompmes ugl‘lii‘.:;. with cur nmgranaud
" wrnim wsmanly

sy s apyrireil Svuppet Tve Kaipoing sl
Fally s abesd snl prricod alslogis cnlsiz ol

Tielephone Lancole 01526 5200012

ﬂnlL J-a.l: mall-oeder senvice, poods supalizd en? [N

www.stationroadsteam.com

HEIL GIIIFI‘IN
- 5. Albans, Hartfordshire
Enginearing Sarvices
thschimng for Modsl Enginesrs
Fom drowing, skeich, pofiem sl
Friendly perscnal service
Telaphene [/ Fax: 01727 7528465
Mebile: 07966 195910

RCM ENGINEERING LTD.

Machinge Tools. faps & Dies.
Hand Teols. Materials.
B.A Nuts & Bolts.  Machining Service

23 Egerton Road, Drenlield,
Shetlield S18 2LG
Tel: 01246 292244
Fax: 01246 292355

Mon-Fri 8.30-5,30
Sat 103
Sun CLOSED

' Out of haurs dmumtmmls also available) |

Y Surplus m requuements machlne reamers —
¥ David Brown (Huddersfield made, British and

U.S.A patexit) H.S.S blade adjustable.
1) Off 15/16"-1"-1 M.T £20
2) Off11/8"-11/4" -2 M.T £35
3) Off 13/8" -1 %" -2 M.T £40
4) Off 112" -13%"-3 M.T £55

Add £5 P/P mainland please phone, Thursday, Friday
and Saturday on 01253 858 455 (Lancashire)
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www.tradesalesdirect.co.uk (rrade Prices)

Don't wait for the next issuel Check out the Intemnet Web Site above. It contains a stocklist
of used lathes, millers, grinders, drills, saws, miscellaneous machinery, accessories, items of
interest, elc. 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.

WIRLDAWIEE EHIPRING. TRADE SALEE DIRECT 15 A SUESTIARY OF OUILLETAR LTT.
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Little Samson Steam Tractor
Avuitalile i 2" 47 gnd &"vale

Universal Carrier Steam Lorry
Avatable i 3" saxle
Egth Wodels zerialsed m the Mocel Enginzer
Wazhine cul pesrs induding citferznlial

Fully lesisd ard cedilied boiers (Bal Boiers)
Comprehensive seds o s ool omponents
Logt 'way. casinps, name piales spun brass chimney cips
Bock £35 inc p&p (UK, 2igned on request

All normally in stock xnd poated by reeum
Cast whea bs option saves wee ks of work
Catalogue £1.50 pest free (UK) Sorry choques enly
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Gand M Tools,
The Mill, Mill Lane, Ashington, West
Sussex. RH20 3BX
Tel: 01903 892510 or

e-mail enquiries@gandmtools.co.uk

USED MACHINERY
Myford / Boxford etc.
New and used toolin,
Materials Steel/Brass/Stainless
Fasteners and Consumables
Electrical Products,
Oils and Lubricants etc.

| Tel: 01925 851050

e bl
SETUATEGN VACANT

B SRES EE—— d  —] = =

Woolston Engineering Ltd.

Please phone or fax for current illustrated lists.

SITUATION VACANT
ASSISTANT EDITOR -

ASSISTANT EDITOR TO JOIN (LR SMALLS
WHICH PRODUCES THE MAGAZINE.

BACKGROUND AND EXPERIENCE.

MAGAZINE PUBLISHING. HOWEVER,

DEADLINES,
UIME POST,

WORKING
SALARY BY AGRERMENT.

I'HIS Is A FULL

DAV CARPENTER
EDRITOR
MUDEL EMGINEER
ENCANTAMEDIALTD
BERWICK IGUSE
8-10 KNUOLL RISE
ORPINGTON
KENT BR6O (EL

MODEIL ENGINEER

MODEL ENGINEER WISLHIES TO RECRUIT AN
I'FAM

THE JOB MAINLY INVOLVES PREPARING ARTICLES
FOR PUBLICATION. OTHER ACTIVITIES WILL
DEPEND ON THE SUCCESSIUL CANDIDRDATIE'S

APPLICANTS MUST HAVE A GOOD KNOWLEIXE
OF ENGINEERING AND MODEL ENGINEERING,
ANDIDEALLY HAVE SOME EXPERIENCE OF
TRAINING
WILL BE AVAILABLE FOR PEOPLE WITH A GOOD
APTITUDE FOR WRITING IN A SUITABLE STY Lk,
EDITING, PROOE READING, AND DELIVERIMNG TO

WITH SOME WEEKTEND

PLEASE SEND AN APPLICATION, BY POST. TO:

&N 12 180 Ay pag T erel gy niees el ieoe -~u
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Shenne model 4000 mini lathe |
plus vertical milling lathe. |

Ring for details as there are
a large range of accessories
available £350 the lot.

- | Tel: 01483 715 514 Chris Nice
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WORKING SCALE MODELS AND SPFECIALIST SERVICES
Lyrx Mozl Weorks - 5 Specialsl Liginesrs sorkimg topether o not aely bucd begatih
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Renovned Dwality & Service Togelher a (e 1520 Price
ALL MAJOR CREDIT AND DEBIT CARDS ACCEFTED

Call John Clarke on 01507-451565
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Alurcium, Brass, Copper & Stamless sieed,

Silver steel, Gasge plate, DMS sreels

Catalogne free.
P.L.Hill (Sales) Ltd
Limil ¥ Crosanworks Pins KM 3TT
TelFax;: 01274 73330
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MODEL ENGINEER |
BINDER

(all today
for yours...

01689 899228
or

01689 899229

PALE DOSSNT OO PR

i ME ADVERTISING DEPT.
248 MODEL ENCANTA MEDIA LTD
8-10 KNOLL RISE,
- ENGINEER 700
KENT BR6 OEL TEL: 01689 899 215

PLEASE TICK ONE BOX ONLY

WORKSHOP MODELS & BOOKS &
EQUIPMENT MATERIALS D PUBLICATIONS D SERVICES D GENERAL

All advertisements must be pre-paid.

No reimbursements for cancellations.

| enclose my cheque/Postal Ordes* for €. ... for i
mede peyeble to ENCANTA MEDIA LTD.

(‘Dalate as necassary) or pleasa debit my cradit/debit card:

Eﬂ*‘:’ Date: jl:l:DS"“"‘ ty Code: e wal]_]_] tssueNo. [] SIgNAtUe:. ,..co..oovuee.
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GENUINE MACHINES AND TOOLING
HOME AND WORKSHOP MACHINERY

QUALITY USED MACHINE TOOLS
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@hbtopenworld.com
Opening Times: Monday-Friday 9am-5.30pm - Saturday Morning 9am-1pm
1 0 minutes from M25 - Jum'rmn 3 aﬂd South Circular - A205

Myford dividing atinchment €375  cublers, reomers Specinl / £2 sach
Mhytord verfical shides from §85-€225  Flomefost Ropid crucible furnace £425
Lister generator 3 bkvo €625  Granite / cast ivon surfoe plotes £20- 1425
Harrisan LS / L5A / Lb micromeber Clarkson rodivs atachment £425
miTiage steps E70 eoch lones ond Shipman 47 universal

Flamefost hearth €140 qrinding vice Spedial £195
(ope ond Drogs/moulding bexes [metal] €30 each  Lathe carriers / dogs up to 4” mpacity £3.00 eoth
Harrisan / Burnerd ‘LO0" 4 jow chuck Sepcinl €140  Kosemit crucible fornoce £l40
Startrite vertical metol cotling bandsow £625 Harrizon M250 short bed Just Asvived
Loads of horizentel / verfical milling Myberd Super 78 lovbe in very nive ocder  Just Arvived

Startrite 20 RWH
(hydraulic) vertical
metal cutting bundsow

. (oleslet Student 1800 lathe

mw nc‘tm S s complete with inverter on single phase _ - e e
- ; _— - bench drill

Aﬂher No.2 tupplng
head, 2MT, ¥4-14"

SIP New HDP2458
bench drill

" linisher
complete
on dust
extradion
cabinet

stand

Viceroy polisher
+ mops

Harrison M300 lathe complete with
gap and tooling

milling y .
machine in very nice Adcock and Shipley
verfical head

Viceroy verfical milling
machine/30INT

Boxford CUD MKT11 lathe +
Boxfocds et equipment and inverter

Crompton Parkinson Motors
NEW 3/4HP ideal for Myford &

We dlso have o
-= PLEASE PHONE 0208 300 9070 TO CHECK AVAILABILITY OR TO OBTAIN OUR LiST (=i a8

DISTANCE NO PROBLEMI  DEFINITELY WORTH A VISIT ~ ALL PRICES EXCLUSIVE OF VAT much to list!

Just A Small Selection Of Our Current Stock Photographed!




©reesmer UK Lap §

WINVWCHESTERUKINET /A

‘%WQTDM A7 CHESTER. UK WOoULD LIKE TO WISH YOU ,ﬂt"
A Meggy Crristnas & a Haery New Vea

DBSV LATHE

£695.00
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EXCLUSIVE TOCHESTER UK

A T DR DVIRES LT D

FHG OVERHED AN MENTEONS  GORTRRSSIIES

FPEME OV 20

QL'I’.%E&W SMCVIY. YRLNTIS AN L
DBIOVLATHE wsoston)  wowsoes (BT ) [ ATHE
£895.00

£119500
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Ace Prices Incoums Vare Decrvewy™

Cace For OuR LATEST CATALOGUE
& FESW"'EER__‘U?{L‘T?} TEL NATIONAL 01244 331631
COWEDCLONE INTERNATIONAL 400244 531631
FAWARDEN END PRK FAN  NATIONAL Q1244 531331
HAWARDEN CHESTER. INTERNATIONAL M“Uﬁ;’# 531331
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