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WARZO

Warco are proud to introduce the latest
Versions ofithese popular machines
MUCH IMPROVED SPECIEICATION
NO PRICE INCRBEASE

* LEVER OPERATED CAM LOCKING TAILSTOCK
* DIGITAL SPINDLE REV COUNTER
» PUSH BUTTON CONTROLS
* INDUCTION HARDENED BEDWAYS
Supplied with:
80w shews jaw chuick with i cind culide Tows
Faceplate - Four way indexing fool post
Dead centre - A choice of metric or imperial threading
* LONGER, WIDER TABLE , Conire height: 90mm
+ INCREASED LONGITUDINAL AND CROSS FEED  , Distance betwesn conires: 300mm
« MORE POWERFUL MOTOR , Mosor: 550w
. w‘-’EI's E——
o Tl A0 % A1 D 4 lﬂ'ﬂm mn 300mm Still only £375 mdudmg VAT and delivery

* Cross travel: 300mm  * Motor: 550w HUGe range o1 Booes60TINS (v mh mtlut]mu
. . . . ritleaniidl :hrn:rtim;; Kty oUW CcHuckal i xed &
Still only £455 including VAT and delivery

travoelling stogdies, verLcm shdo hveconire,

U CR eninge oD posh Ll stooK eHuCK, (0th o top(s)

Huge range oy topling avallapie, plepse sop
Hite

Plegse gep pur. wolhisite or. asK iorarprochurs

ourwen O ASKA O AN Drothures)

P

]

1 m !‘ﬂn 75
| INCLUDE DELIVE
! UK MAINLANG

WARCO - ﬁ'ﬁ_r_;f'-f'_rr_rfiﬁg to respond to customer dzmdrn
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Warco, Fisher Lane, Chldd!ngfold Surrey, GU8 4TD Fax: 01428 685870
www.warco.co.uk Tel: 01428 682929 warco@warco.co.uk
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Visit the Shop That's KR EEV.ES

Got the Lot! :

Spring Steel,
Brazing & Silver
Solders

and much more.....

9:00am- 4,30pm Monday - Friday
9:00am-12.30pm Saturday

Tel: 01827 830894

Fax: 01827 830631
Sales@ajreeves.com
Hitp:liwww.ajreeves.com

Reeves 2000,
Appleby Hill
Austrey, Warks,
CV9 3ER

EEVE,
2000
CATALOGUE

206TH

EDITION

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

26th Edition Catalogue

UK: £7.00 inc p&p
Europe: £8.00 inc p&p

Rest of World: £12.00 inc p&p
New Pnice List 4x 1st Class Stamps

: 300ml, 200ml,
rél'Ong fi:ice::rsspou{:l

flgxible spout

Oil cans
now

available
from

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

We have commissjoned a small batch of these
locomotives and availability is extremely limited, A?.an
from becn? beautifully made, durable and usable they
represenl an excellent investment.




StuArRT MODELS

Founpep 1906

SHAPING MACHINE
SET OF CASTINGS - £137.00 =535

The third in our range of workshop
models is now available, a perfect
compliment to the other workshop
models we offer.

PILLAR DRILL
SET OF CASTINGS - £159.00 &5

The Pillar Drill set of castings is
supplied with pre-cut gears and all
the materials to build a "working"
scale model,

ENGINEERING LATHE
SET OF CASTINGS - £159.00 =505

CATALOGUE - £5.00 We supply sets of castings and

materials complete with pre-cut

80 PAGE FULL COLOUR gears to build your own 8/ inch
long Engineering Lathe model.

Please send £5.00 for our eighty
page comprehensive full colour
catalogue which covers our entire

STUART MODELS
* Dert. ME, Brave Roap,VaLe, Guernsey, UK, GY3 5XA »
«Ter 01481 242041 « Fax 01481 247912 « wwwWsTUARTMODSE




SPECIAL OIFF

BURRELL
AGRICULTURAL 't
17 SCALI
GAS FIRKED

READY TO RUN

£2675 l

ah!

Catalogue £3.50 / " ®

MAXITRAK LTD 10 &11 Larkstore Park Lodge Road
Kent TN12 0QY Tel : 01580 893030 Fax : 01580 821505
Email info@maxitrak.co.uk

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

Auto Darkening Welding Helmets

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

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

Battery Solar
£54.95 £67.95
Lathe & Mill DRO Systems
Also from us Lathe & Milling Machine DRO
/0 Systems. Hi Spec precinion glass scales ofw
display consoles & all installation fitments
www.digital-caliper.co.uk m
" www.autodarihalmaet.co.uk .

COMPASS HOUSE
MODEL ENGINEERING

BATTERY ELECTRIC LOCOMOTIVES

74" Gauge Class 35 “Hymek"

With its four axle hung 280 watt molors and 150 amp
electronic controller our “Ready fo run* Hymek”
will pull a three car train all afternoon!

From onlytzsssmon the track!

eniniks aeha

Colour Catalogue £2.50 Post paid
HIGH STREET, ROTHERFIELD, EAST SUSSEX, TNG 3LH, UK
PHONE: 01892 852968 - 07711 T17T067
www.compass-house.co.uk
E-Mail: sales @ compass-house.co.uk

The Artful Bodger's Iron Casting
Waste Oil Furnace « Peck + £16.60
Inspired by Dave Gingery, Colin Peck decided to build his own
furnace, and now melts aluminium & copper either directly in
the furnace (tapped from a spout), or in a crucible; his furnace
will also melt around 60 Ibs of cast iron in 2 hours, running
on (FREE) waste oil. Like most such projects, the dimensions
aren't critical, and Colin's furnace is based around a stainless
steel beer barrel, and parts from an old vacuum cleaner; this
really is a cheap project to both build and run - and, dammit, it is British. But
whilst this design will knock the pants of every other furnace design around, it
has to be said that Colin’s forte is ideas, rather than writing; his enthusiasm is
evident in his writing, and you can most certainly build the furnace from the
drawings, photographs and description in this book, but you are going to have
to use your grey-matter a bit more than you would with a Gingery book.Want
a brilliant, cheap to run, furnace for your home foundry? This is it. 84 ring-bound
pages, with a good number of construction photos, and some drawings.

Workshop Practice Series No. 38
Tool and Cutter Sharpening « Hall « £ 7.95
The latest in this excellent series tells you just how to ensure that
your tools and cutters are really sharp - and you really won't get
very far if they are not really sharp! 128 pages of excellent
instruction. Paperback.

Falk No. | Locomotive « Harris « £11.70

From Live Steam, here are the drawings and building instructions
for a delightful small 0-4-0 shunting engine, complete with its
own winch; in 114" scale it is just 22" long. As described the
model is gas-fired and for 714" gauge, so some reworking will
be required by many builders outside the U.S.A., but you will
end up with an unusual, and easily portable model. 63 pages

with full drawings, photos and construction details. Paperback.

Electromechanical Building Blocks for

the Model Engineer + Addy + £15.35

Here you have the theoretical and practical details of
electronic circuits that can be used to control machinery used
by the model engineer, plus information that will enable him to
build his own control units using a modular, or ‘Building block',
approach. For those not heavily into electronics, there is a very
good and useful chapter on basic electromagnetic theory. |87
pages, numerous and very clear circuit diagrams, plus some photos. Paperback.

Model Marine Steam « Bray « £16.90
Ml Stan Bray is one of the best writers on model engineering sub-
) jects, and here turns his attention to steam engines and boilers
J that can be used in model boats.As always with Stan, this is good,
no-nonsense practical instruction, with numerous drawings and
photos of various types of engines and boilers, not forgetting the
fittings required, and ideas on firing the boilers. All in a |44 page,
large format paperback.

DVD Heathrow - The Early Years « £14.99
Some 56 minutes of sheer delight, here are three films: London
Alrport (1949) and Wings Over the World (1950) date from
Heathrow's early days, with airlines operating out of tents to start
with, then prefabs. The range of aircraft featured is huge - Yorks,
Constellations, Vikings, Hermes, Stratocruisers, Dakotas,
Viscounts and Comets, plus others. The third film, Alr-Crossroads
London dates from 1958, by which time Heathrow was beginning
to look more familiar, but strangely uncrowded, even if it was already the busiest
international airport in the world.All films are B & W. Highly nostalgic and great
viewing. (Regionalised for Region 2. so may not play elsewhere, notably Australasia)

The Ballonists = Rolt » £11.64
Erudite, but at the same time entertainingly written, as one would
expect from Tom Rolt, the renowned writer of industrial history
and biography, this is a complete history of balloons, and the
daring men and women who flew in them, from the Montgolfier
brothers in 1783, down to 1903 and the Wright brothers
changed everything at Kittyhawk. An excellent read. 129 text
pages, plus 32 pages of B & WV illustrations. Paperback.

Prices shown INCLUDE UK. Post & Packing

(overseas customers please allow |0% extro for delivery)
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IQRUNELL MODELS

:) GRASSHOPPER BEAM ENGINE
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THE SHOW FOR MODEL ENGINEERS

MIDLANDS MODEL
ENGINEERING
EXHIBITION 2006

- At the
Warwickshire
Exhibition Centre

Fosse Way, near Leamington Spa on the
junction of the A425/B4455

Friday 13th -
Wednesday |8th

l -

- -
-
L

W

10am - 5pm daily
Lastiadmissionione holibeioreiciosing
LAteTight Iuesday | /thiopen until 6:30pm

Closesat@nmion final day Admissi
mission:

Adults £8.50
Seniors £7.50
Children £5.00

Family £22.00
(2 adults 3 children)

Sponsored by,
iglneenin

"'”n aIr

SAVE £EL’S

BY BOOKING IN ADVANCE BEFORE 25TH SEPTEMBER 2006
FOR FURTHER INFORMATION & QUEUE BUSTER

ADVANCE TICKETS, SEE OUR WEBSITE
WWW.MODELENGINEERINGEXHIBITION.CO.UK

Organised by Meridienne Exhibitions Ltd., The Fosse, Fosse Way, Leamington Spa,
Warwickshire, CV31 IXN Tel: 01926 614101 Fax: 01926 614293
Email: info@meridienne.co.uk Web: www. idi hibitions.co,uk




GLR DISTRIBUTORS DISCOUNT METAL PACKS
Discount packs of materials - 2 feet of each size at 20% off catalogue price - Silver Steel Packs contain one 13" length of each size
Prices quoted below have been reduced from catalogue price
Carriage: Please fax or telephone for cost on your choice of packs
BRIGHT MILD STEEL FLATS DRAWN STEEL ANGLE
AO 116 x 1/4-38-12-58-34-1-2-3 + II2xIM4&1 £1095 H3  16mm x 16mm x 3mm,
20mm x 20mm x 3mm 25mm x 25mm x 3m £1350
A1 18 x ¥8-12-58-34-1, 07.20 SEAMLESS COPPER TUBE
A2 316 x 3B-12-5B8-34-78-1. 0880 J1 116x28g - ¥32x28g - 18x24g - 532x24g 09.10
A3 1/4 x ¥8-172-58-34-78-1. 1175 J2 316x22g - 1/4x20g - 516x20g 07.45
A4 516 x 12-24-1-112 1455 STAINLESS STEEL ROUND 303 F/C
AS B x 12-34-1-1.12. ENSM 1535 K1 2322-18-.532-316-732-14 10.00
7 12 x 34-1-114-1172 2310 K2 316-732-1/4-516-38-7/16-112 2580
BRIGHT MILD STEEL ROUNDS BA STAINLESS STEEL HEXAGONS 303 F/C
18 -532- 316~ 7/32 - 1/4 - 5/16 - 38, 0575 L1 .152°-.193". 220" - 248" . 275" - 312" 15.45
B2 14-516-38-716-1/2-916-58, 10.10 BA BRASS HEXAGONS
Bl 58-34-78-1. 17.35 M1 1527 183" - 220°- 248" - 275 - 324" 11.60
BS 38-12-58-34-78-1 ENSM 2295 BA STEEL HEXAGONS
BRIGHT MILD STEEL HEXAGONS A527- 1937 - 2207 - 248" - 2757 - 247 05.15
C1 Y16-1/4-5/16-28-12 06,00 BRASS FLATS
C2 14-932-516-38-716-12-58 1080 N1 116 x 14-3/8-12-34-1 0950
BRIGHT MILD STEEL SQUARES N3 18 x 1/4-38-12-34-1 2050
D1 532-316-1/4-516-38 0500 N4 316 x 14-38-12-34-1 2035
D2 7116-12-518-34 1080 NS 14 x 38-12- 4.1 30,70
BRASS ROUNDS ALUMINIUM ROUND F/C
E1 18-316-1/4-516-28-112 1540 P1 %16-1/4-516-28-716-112 1365
116-332-602-732-932-TN6-916-58 2400 P2 5@8-34-1 23.75
BRASS SQUARES PHOSPHOR BRONZE ROUND
F1 1/8-3/16-1/4-516-38 1310 Q1 1/8-532-316-1/4 12,75
F2 14-.516-3/8-7/16- 112 2665 Q2 516-38-7/16 31.50
BRASS HEXAGONS SILVER STEEL
G1 532.3M16-7/32-1/4-9/31-516 1100 S1 3/32.1/8.5/32 -3/18 - 7/32 -1/4 .32 51638 - T16 - 112 2245
G2 1/4-9/32-516-38-7/16-1/2- 58 3125 $2 3mm -4mm - 5mm - 6mm - Tmm - 8mm - Smm - 10mm - 12mm 1850
BRASS ANGLE ALUMINIUM FLATS
H1 14 x 1/4 x 1116 516 x 516 x 1118 R1 1/8x12-18x1-14x12-14x1-14x1.12-1/4x2 18.90
IBxUBx 116 MRx12x 116 1375 R2 38x12-38x1- 38x1.12 1555
H2 516x516x1/16 ABxIBx 116 R 12x1-12x11R2-12x2 2375
12 x12x 18 V4xJ4x 18 2130 R4 w2x212-12x3 27.85
G.L.R. DISTRIBUTORS LTD, UNIT C1, GEDDINGS ROAD, HODDESDON, HERTS. EN11 ONT
Tel. 01992 470098 Fax 01992 468700 E-Mail petegir@btopenworld.com  Web site www.modelmakingsupplies.co.uk
Send 6 First class stamps for Catalogue & Price list

BMD-20 BMD-45/80G BMD-25 Mill/Drill
Milling B Milling Machine 2Senm M Orling
wcC Keyless Chuck, 800 x 240mm Table Size 25mm Max End
b 2" Vice 585mm Longitudinal Travel Milling & S0 Face
e . Jgg:nnm Eum Travel Milling
L VR e e EQUIPPED WITH
4 illing Vice, Draw Bar,
* Swivel Head A pern%nf! i
Hand tools
Stand optional

Swivel Head, Quill Depth DRO, End Milk
Capacity 20mm, Table X - 500mm, Y - 180mm
0-2250 rpm vanable, Spindle Speed Readout
Spindle to table 355mm, Head Movement 300mm

MT2 Spindle Taper BL11/28 VARIO

BL9/20 & BL10/22B Lathe

ONLY

FULLY EQUIPPED
with Tray & Splash Back
Fuced & travelng steadies.

P £1095%
‘r M
Spindle bore 26mm
Varable speed

B
Fired & revolving centres

Swing 11Tinch, Cts 28 inch. Inch & metnc threading. 0.75 kw {1.1HP) motor

|
'L;L.'L'ﬂ'fr & relial

VTM Milling Machine Unit 28

FULLY EQUIPPED
Tray, Splash Back, 3 B 4 Jaw Chucks, Face Plate, 40mm Max Drill Enterprise Centre
MT3 & MT2 Dead Centres, Fxed & Traveling Steadies, Drill Chuck with 32mm Max End Milling Liwynypia Road
Arbour, Spanner, Allen Key, Odl Can, Tool Box, Chuck Guard and Manwal, 80mm Max Face Miling Tonypandy
660 x 155mm Table §Tme Rhondda -
i
BL12/24 Gap Lathe i e CF40 3ET

One Shot Lsbrication § tom, Tel: 01443 442651
Low volt Lighting, Machine Stand f
with Locker as standard

POWER FEED FITTED FREE

£1529

DELIVERED

oy T - Tool Room

imd. Spl.llsh Gu:rc&s. FuTcd Centres, Revolving Ct;:re. 38 4 Chucks, Face Plate, “
V t :
R T O G NN A6 YO AN VIS RS P A Contact us for details of complete range LIzl RTINSl TS




INTRODUCING OUR LATEST KITS . JamesBeggs bottle engine
o 2 AN UNUSUAL DESIGN FROM THE USA. THIS

FOR THE MODEL ENGINEER + MODEL IS RELATIVELY STRAIGHT FORWARD
TOMACHINE. BORE 32mm, FLYWHEEL 150mm
~ » ' HEIGHT 300mm. BRONZE AND IRON CASTINGS,
TO MACHINE -‘ ! ¥ "ssy  LASER/WIRE CUT PARTS, HARDWOOD AND
" DRAWING PACK SHOWING 2 VERSIONS.

1: 1 8800 INC. VAT (UK DELIVERY £10.00)

Open frame Altemator

FOR THE EXPERIENCED MODEL ENGINEER - AN
INTERESTING CHALLENGE! THIS 6v A.C. KIT
COMPRISES: ALLOY AND BRONZE CASTINGS, STEEL
STOCK, BEARINGS, MAGNETS, COPPER WIRE,
SCREWS, TERMINALS AND CONSTRUCTION PACK.

CATALOGUE £5
(SENT UK POST FREE)

L? 8.50- INC. VAT (UK DELIVERY £10.00)

SEHERITAGE= -~
—-—— —
_u
Bird Industrial Park Long Marston
Stratford upon Avon Warks CV37 8RP

T 01789 721444

www.modelsteamenginesuk.com

TurboCAD Professmnal 12] T
"'( -p \\’

L.lutLu*L

'?u.L advice and support
, CL’luq: office hours

'33'*'1.' LLdgw; luLL

Donald B. Cheke ©2006
www.textualcreations.ca
I St dedansation on Tl r.‘_‘ ikt eetells on how te

craw this luestiatieng shivwn pleast Visl Wi L'c\'&'.".t‘w.ul.
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SEE US AT THE MIDLANDS MODEL ENGINEERING EXHIBITION @ LEAMINGTON SPA

13TH - 18TH OCTOBER 2006

50mm BORING HEAD SET C/W 9 BORING BARS!

STUB ARBORS FOR 1" BORE CUTTERS WITH
FULLY GROUND COLLARS ETC

SMALL DIAMETER TURNING TOOL
IDEAL FOR TURNING LONG THIN PIECES WITHOUT WHIPPING

CODE SHANK PRICE CODE
XC1 OMT  £65.00 XC10
Xce IMT  £65,00
Xxc3 MT4 £69.99 CODE SHANK PRICE 0
XC4  R8 £65.00 XCT  OMT #4350 £99.95 PRICE
XC5 NT30  £71.00 XC8  3MT  £43.50 £99.95 £18.05 IDEAL FOR LATHES
XC6 ~ NT40  £72.00 XC9  R8 £48:95 £34.00 95 £15.00 g
NEW! MAGNETIC BASE C/W COOLANT GUARD | |GOOSENECK HALOGEN RIGID HALOGEN

STRONG 60KG BASE WITH A 14X10" PERSPEX GUARD! MACHINE LAMP MACHINE LAMP

NOW AVAILABLE WITH BOLT DOWN WITH BOLT DOWN OR MAGNETIC BASE

CODE r 7 e .\
PRICE - XC13  MAG  £38.00 XC14B  MAG  £49.95 ﬁ
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

A 2 OR 3 MT ARBOR!!
PRESENT THE RAP SQUARE TO THE WORK WHEN USED IN A LATHE ETC!

CODE SHANK
XC15  2MT

XC16 3MT /o il

1

LATHE PARRALLEL TEST BARS

CODE SHANK PRICE

XC17 1MT  £45:60 £35.00

XC18 9MT  £45:00 £35.00

XC19 3MT  £49:66 £39.00

XC20 4MT £55:60 £49.00

NEW!! SET OF TIN COATED STEP DRILLS
COVERS 4-24MM!! = SUPPLIED IN WOODEN STORAGE BOX!

CODE
XC21

PRICE
£12.95

CLARKE CLM300 VARIABLE SPEED LATHE

HUGE SAVING PLUS FREE STEADY INCLUDED!!!

CODE PRICE
XC22 £682:00 £425.00

ACCESSORIES FOR VARIABLE SPEED LATHES

SUCH AS CLARKE, WARCO, CHESTER, ARC ETC

CODE ITEM PRICE
XC23 QC TOOLPOST SET £35.00
XC24 FIXED STEADY £18.00
XC25 TRAVELLING STEADY £18.00
XC26 FACEPLATE £16.00
"
.'?J
-I_d

IMPERIAL DIAL GAUGE AND NEW CLAMP TYPE
DIAL GAUGE HOLDER

o __,.,\ LU‘\

PRICE

XCQ? 0-0 5" IMP DIAL GAUGE £11.95
XCes NEW CLAMP TYPE HOLDER £12.00
XC29 BOTH ITEMS £20.00

SET OF EXPANDING ARBORS
Y-%--n-%-R-1-14"

CODE
XC30

PRICE
' £34:95 £29.95

BENDING BRAKES
2 MODELS TO CHOOSE FROM

XC31
XC32

18" BENDING BRAKE £24.95
24" BENDING BRAKE £125.00

MACHINE TOOL COOLANT SYSTEM

CODE TANK SIZE PRICE
XC33 5"x12"x8" £89.95

1 KG CASE HARDENING COMPOUND
CODE PRICE
XCK1 £10,05

200ML LAYOUT BLUE

CODE PRICE
XCL2 £6.25

5 LITRES SOLUBLE CUTTING FLUID
PRICE

XCM1 £14.50

= B

TEL: (01582) 471900 - 5 LINES

ALL PRICES INCLUDE VAT & CARRIAGE (UK MAINLAND)
CHRONOS LTD UNIT 14, DUKEMINSTER TRADING ESTATE, CHURCH ST, DUNSTABLE, BEDS, LU5 4HU
FAX: (01582) 471920 WEB: www.chronos.ltd.uk

VISIT OUR SHOWROOM AT OUR 6500 SQ FT PREMISES!!

EMAIL: sales@chronos.ltd.uk

o
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ZE INDEXABLE BORING TOO

GLANZE INDEXABLE PROFILING TOOLS

GLANZE INDEXABLE RH TURNING TOOLS

{CODE SHANK PRIC CODE SHANK PRICE

XC34 6MM £10:85 £16.00 CODE SHANK PRICE XC43 MM £16:00 £13.00
KC35 BMM £40:05 £16.00 XC30 6MM £46:95 £14.00 ACa4 8MM £47:00 £14.00
XC36 10MM £19:95 £16.00 XC40 BMM 51795 E15.00 xC45 10MM £47-60 £14.00
XC3T 12MM 52295 £10.00 XC41 10MM £49:95 £16.00 XC46 12MM £19:85 £16.00
XC38 16MM £94:05 £21.00 XC42 12MM £92.05 £19.00 XC47 16MM £26:05 £92.00

GLANZE INDEXABLE BORING TOOLS

o ==

CODE SHANK PRICE

XC83 6MM £4600£13.00
XC84 BMM £47:60 £14.00
XCB5 10MM £4:60 £14.00
XC8e 12MM £30:05 £16.00
XC87 16MM £26:05 £22.00

SET OF SPARE INSERTS FOR GLANZE TOOL

CODE TYPE PRICE
XC48 CCMT BORING/TURNING  £99.95 £10.05

KC49 5MM DIA FOR PROFILING £34-66 £22.05

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

CODE SHANK PRICE

XC50 6MM £89:95 £78.00
XC51 8MM £89:95 £78.00
XC52 10MM  £94:95 £82,00
AC53 12MM  £99.85 £86.00
XC54 16MM  £+108:95 £09.00

GLANZE DCMT INDEXABLE LATHE TOOLS
INC THREADING TOOL, BORING TOOL & 2 TURNING TOOLS

11

CODE SHANK PRICE

XC55 MM £52.50

xCS6 10MM BRI ————_ g
XCST 12MM £62.00

%Cs8 16MM £74.00

XC59 INSERT £4.00

SET OF 8 GLANZE HSS LATHE TOOLS

LO00Ce0t

CODE SHANK  PRICE

XC64 6MM £924:95 £929.50
XC65 8MM £29:56 £28.00
XC66 10MM £24:95 £392.00
XC67 12MM £4495 £40.00

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

CODE
XC68

PRICE
£24.95

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

=

CODE SIZE
XC70 6MM DIA/9MM 5Q HOLDER ssu os
XCT1 12MM DIA/16MM SQ HOLDER £26.95

SET OF FIVE INDEXABLE LATHE TOOLS

CODE

XC72 11 £19.95
XC73 5/16 £19.95
XC74 3/8 £19.95
XC75 * £26.95
XC76 5 X SPARE INSERTS % £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 £10,00

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

CODE

XC69

PRICE O —
£24,95 = =

PARTING TOOL WITH HSS BLADE

=

CODE SHANK PRICE
XC80 5/8 HIGH 5/16 BLADE =~ £%6:95 £12.00
XC81 3/4 HIGH 1/2 BLADE £19:95 £15.00

SET OF 3 BMM TOOLHOLDERS WITH HSS BITS

CODE i~
XC82

ey

PRICE -
£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

1]

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

CODE ——
XC88 o ‘
= T
PRICE e
1£89:95 £79.00 | me————
e —

SET OF 7 INDEXABLE LATHE TOOLS

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

JCODE SHANK PRICE
XCo1 &MM HIGH £32.60 £99.00 I I Il
XCo9 8MM HIGH £35.00 £31.00
XC93 10MM HIGH £39:65 £37.00
%% PRICE £10.00 XC04 SET 7 INSERTS 6MM £44:00 £12.00 CODE
£41:65 £10. XC95 SET 7 INSERT BMM £44:00 £12.00 xcw mae £38,00
XC90  SPARE INSERT £3:56 £2.50 XC06 SET 7 INSERTS 10MM_ £+4:86 £12.00 SET 7 INSERTS £4+4:00 £19.00

SMALL CLAMP TYPE KNURLING TOOL
75 SHANK - SUITS MYFORD LATHES ETC - CAPACITY UP 17

CODE
XC99

PRICE
£16:00 £14.95

SET OF 38 TCT BRAZED TIP LATHE TOOLS

JCODE SHANK PRICE
XC60 1 £99.00
XC61 5/16 £24.00
XC62 3,.-’3 £97.95
XC63 £34.00

PIVOT TYPE KNURLING TOOL
COMPLETE WITH MEDILIM DIAMOND KNURLS - X SQUARE SHANK

CODE
XC100

PRICE

£12:60 £9.00

- J

TEL: (01582) 471900 - 5 LINES

ALL PRICES INCLUDE VAT & CARRIAGE (UK MAINLAND)

(Prices are correct at time of going to press and are only available while stocks last)
FAX: (01582) 471920  WEB: www.chronos.ltd.uk

EMAIL: sales@chronos.ltd.uk




The First Electric Motors

Build an Historic Model Engine Kit

OMC-1 OMC-) FROMENT ENGINE
ROCKING ENGINE

All elecoro-magnenc and working on battenes. Based on onginal
dean from 1836- 1860, These fully working engine kits
represent how electncal poneers of the ame, tmed fint to
s steam emginie technology and then made the break

through to rotary moton that led to the modem electnic motor

A healthy learning experience from
£99.87 and made in England

COMPANY

The Old Model Company Limited
PO Box 455 Chicheseer, West Susex UK POI1S 9ZH
Tel and Fax: 01243 575403 email: oldmodelss biinternet.com

For siuch mwere stommeton and hestony viue: www.oldmodels.co.uk

THE MOST VERSATILE TOOL FOR TURNING & FACING

I's easy to see why our biggest selling turning tool is the SCLCR. It can
turn and face a bar without altering the tooclpost, and the 80° nose angle
gives much more strength than a 60° (triangular) insert.
The NJ1T7 insert culs steel, stainless, cast iron, phosphor
bronze, brass, copper, aluminium etc. Please state shank
size required - 6, 8, 10 or 12mm square section, Spare
inserts £5.09 each for 6-10mm tools, £5.89 for 12mm

SPECIAL OFFER PRICE £32.90 (MRRP = £61.12)

USE THE OTHER 2 CORNERS FOR ECONOMY!

Our SCRCR rough turning tool uses the same inserts as the 6,8 & -y
10mm sq SCLCR tool above, and the boring bar below. The good L
Inews is that it uses the other two comera! These very strong 100*
jcorners are rigid enough for rough or intermittent turning. The
insert s mounted at 75 deg to the lathe axis. 10mm sq section only,

SPECIAL OFFER PRICE £34.90 (MRRP =£61.12)

PROFILING WHEELS or SHAPING AXLES & PILLARS?

if you need to create complex shapes, our SRDCN bulton tool is invaluable .
The 10mm square shank holds a Smm dia cutling insert, and gives great
versatility, superb strength and excellent tool life. (%)

Mr D Hudson of Bromsgrove SME has used these lools
since 1995 to profile the special form of tyre treads for his
self-steering wheel sels with great consistency. Spare
inserts just £4.31 each.

SPECIAL OFFER PRICE £32.90 MRRP = £59.89)
TURN SMALL DIAMETERS with LIVE CENTRE IN PLACE!
e SDJCR tool uses a 55* insert, allowing access to unlll diamelar
omponents when using a tailstock centre, It can also profile - #
NJ1T insert culs stoel, stainless, cast irm.‘
phosphor bronze, brass, copper, aluminium ete. Shank
'm 10mm square section. Spare inserts just £5.09 each
SPECIAL OFFER PRICE £32.90 (MRRP = £61,12)

A TOP QUALITY BORING BAR FOR YOUR LATHE

Here's your opportunity to own a top quality boring
bar which uses our standard CCMTO06 inserl. Stoel
8 mm 10mm _lshank boring bars can generally bore to a lenath of
10 mm 12mm |approx 5 times their diameter.

BarDia. | Min Bore

Polly Model Engineering Limited

Incorporting Bruce Engir

For all your model engincenng roquirements

\t.“l.J!J.‘lll.:'.:I.-l'lu'lh‘f'.'l'l sened Polly 5° 'r-( .. . . " r rs ‘

wsading, coul fired seam
S

. re canily avsemblod wit
hand tocls and minemal kil Polly loco kas
[r---.lr n ideal itroduction to the model

r wering hobby, | & Pally VI iBustrated
iur price only l‘m g \ AT
Manufacture iv
(lmnph'l-vnud In our Bruce Engineering
Model Supplies business, giving a
comprehemine range of steam fittings,
sccessaries, materialy, books, ete. We
specialise im smpply of quality injecton
(IO, Chiverton), pressure gauges, eic

Statioaary engine kits: we prodoce a wide
runge of over 4% different models, mcluding
desagns by Anthony Mounl, our own larnge RED
gas engine, ctc., and supply the full renge of
Stuart Modeh,

Practical Scale: Drawings, Castings, lost was
& s, LN rodds, O

s rampe of Jovos deskgned by

§ senalised in Model Engmec

Soc os at exhibitions or find these & other items in our
Supphies Catalogue L1753 posted UK 55
Polly Loco Kit Catalogue £3 Stusrt Models Cotalogue £5

Polly Model Engineering Ltd (Inc.Bruce I nr._ln«rmu
Bridge Coun, Bridge Si, Long Eston, Nottmgham, NGO 400)

W el 01 1S 9736700 fax 011597 _"! e
k 4 WWW ;m!l_\m.\!ch:u}wlm:nny co.uk @1

Please state bar dia required - 8, “

12 mm 16mm _140, 12 or 16mm. Spare inserts
16 mm 20mm _ Jjust £5.09 each B
SPECIAL OFFER PRICE £35.90 (MRRP = £78 04) R N\

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

The original and famous Kit-Q-Cut parting tool fits the vast majority of ME
lathes, including MLT & ML10 machines, regardiess of ool . The
lool can effortiessly part through 1.5/8" dia. bar

lll comes complele with key o insertl and eject the
lough, wear resistant inserl. Culs virtually all
malerials Spare inserts just £7 93 each

SPECIAL OFFER PRICE £48.50 mrRP = £75.T1)
55° NEUTRAL THREADING and PROFILING TOOL

Our SONCN tool with neutrally mounted 55° insert aliows Whitworth,
BSF & BSP threads to bo generated, as well as profile turning - both
towards and away from the chuck. The 10mm square shank comes
a8 standard with 0.2mm point radius insert. Inserts also available
wilh 0.4mm or 0.8mm radius at the same price of £5.09 each,

SPECIAL OFFER PRICE £34.90 (MRRP = £61.12)

EXTERNAL THREADCUTTING TOOL

Our range of extemnal threading tools use the industry
standard laydown’ 16 mm triangular (3-edged) inserts.
By using tough, fully ground HSS inserts, coated with w!
titanium nitride for wear resistance and smooth cutting, New:

s can be cul al slow speeds - even by hand-
revolving the chuck! Tools are right handed ags shown in
picture, Insert not included - order sep yal£12.74,

SEE OUR WEBSITE FOR MORE INFORMATION
ECIAI. OFFER PRICE £3? 60 mna

Please add £1.50 for p&p irrespective of order size or value

&
[:ea G..,.H;we; -

Greenwood Tools Limited
2a Middlefield Road, Bromsgrove, Worcs. B60 2PW
Phone: 01527 877576 - Fax' 01527 579365

Buy securely online: www.greenwood-tools.co.uk
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B. Terry Aspin - ‘Chuck’

It is with very
deep sadness
that 1 have to
#| report the
death of
§ B.Terry
Aspin, known
to thousands
in the model
engineering
world as
*Chuck’, on
17th August at
J the age of 90.
Terry was a
very  active
member of the Wrexham and District Society
of Model Engineers right up until the week
before his death. He attended the club every
Sunday and Wednesday without fail, and ran
his locomotive at least twice a month. He was
perhaps best known for his cartoons about the
exploits of Chuck — The Muddle Engincer
which have been published in the Model
Engineer magazine since at least the 1950s,
and, of course, some are being re-run at the
moment. Chuck had many adventures, usually
based on real events (most having happened to
members of the Wrexham club!) but I have
always had the sneaking suspicion that Chuck
was Terry himself — we will never know.

Terry was an extremely inventive and
creative individual whose attitude was not
‘where can I get one of those?” but *how can I
make one of those?’ Everything he built was
truly from scratch. For example, I remember
him showing me a glow plug engine in which
the cylinder had been made from a hammer
head “ I had to put it in the fire for a bit first”
and some beautiful 4mm scale locomotives
which he had made from baked bean tins and
other bits of scrap. He also taught himself to
use a computer — very competently — when in
his 80s.

Apart from a steam engine which was made
in a tool lorry in the desert during his service
in the Second World War, Terry's early model
engincering was centred on internal

combustion engines, most if not all of which he
designed himself. They ranged from single
cylinder to a V8, all four-stroke. He even ran
one on water — and has a witness to prove it!
When Terry decided to venture into making
steam locomotives he took the same approach.
Two things he certainly did not do — buy
anything and use someone else’s ideas. He was
most interested in narrow gauge locomotives,
especially Hunslet, and scratch built several.
He started with the maker’s drawing. He redrew
this to the correct scale for 31/4 or 5in. gauge
(always working in metric — ‘milligrubers’ was
Terry’s name for millimetres) and then set
about producing the patterns required for the
necessary castings. The result was a truly
superb locomotive each time, | know lots of
people will agree with that.

Terry was very interested in casting, writing
two well known books on the subject. He had
a furnace of his own at home, but he also
helped build a furnace at the Wrexham club —

both to his own design of course. He would
help anyone who was genuinely interested to
produce their own patterns and castings, and
more often than not he would lend his own
patterns to other club members.

The photos are of Terry driving his last
locomotive, a 5in. gauge model of ‘Charles’
which Terry called ‘Charlie’. To quote,
“Charles is theirs, Charlie is mine!”” The other
photo was taken at his 90th Birthday party,
which was held jointly for Terry and another
member in late May this year. Terry rarely
took the regulator in latter years but he was
seriously talking about building another
locomotive at the time of his death.

I could write lots more about this
remarkable man, but Terry, I am truly
privileged for you to have regarded me as a
friend for so many years and, yes, I will
finish that Alice Class Hunslet! We will
miss you.

Brian Millington,
Hon. Sec. W&DSME

Myford collets return

Myford Ltd tell us that after a long
delay, their famous 11445 patent 2
Morse Taper collets are available
again. These collets are quite
different from other 2 MT collets
which generally have a blind bore
and have to be closed by using a
draw bar. The patent Myford collet
permits longer lengths of material
to pass through the collet, where it
is then supported in the spindle
against whirling. Myford collets
also allow machining close to the

spindle nose, which results in
greater accuracy.

Myford Collets used to be made
at the old Crawford Collets factory
in Witney, Oxon. When the factory
closed production was moved to a
new part of the same group.
However, prices also increased
greatly. Each collet cost Myford
£10 more than its retail price.

After four years of searching a
new supplier has been found and
the collets are available again,
priced £21.62 each plus postage
and VAT,
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Combustion in small
cylinders

SIRS, - With reference to Mr.
Benjamin’s letter, M.E. 4276, 23
June 2006. The problem to which
Mr. Benjamin refers, that of
unsustainable combustion in small
cylinders may well be due to his
suggestion of quenching, which
would most probably be a function
of the combustion chamber surface
area/volume ratio.

It is a primary design
requirement of all combustion
chambers (the space above the
piston at TDC) that the surface
area should be as small as possible
to minimise heat conduction from
the gas to the cooling system, the
intention being to keep the heat in
the gas thereby to provide the
maximum possible pressure to act
upon the piston crown during the
power stroke.

It may well be that in a single
cylinder engine of only 5 cu. cm.
swept volume the combustion
chamber volume could be very
small for its surface area, i.e. a

high ratio. This would
be particularly so if the
piston crown had a
deflector.

The enclosed notes mention
“high combustion temperatures”
(higher than petrol) for butane and
propane which would result in a
stecp temperature gradient between
the gas and the cooling fins
leading to a rapid heat loss from
the charge, maybe to reduce its
temperature below the ignition
figure; the flame goes out and the
engine stops!

The notes also refer to pre-
heating of the fuel and the use of a
gas carburettor which might be
worth looking into.

Wishing Mr. Benjamin every
success in his endeavour.

R. L. Wright, Surrey.

Coil winding machines
SIRS, - Anton Vella writes (M.E.
4278, 21 July 2006) secking
information on the Macadie
automatic coil winder. I well recall
the machine from my apprentice
days, there was a rod acting as a
guide for a block which could be
traversed along it. The block was

Astronomical quadrant calculation

SIRS, - 1 think that I have found a simple answer to the question which
I left unanswered in Letters to a Grandson No. 88, (M.E. 4273, 12 May
2006) in which Fig 3 refers.

John Bird’s problem was how best to inscribe on an astronomical
quadrant a graduation midway between two existing graduations;
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The Chesterman No. 96 box from Geoff Shackleton.

One toolbox identified
SIRS, - In response to Brian Cutler’s letter
(M.E. 4278, 21 July 2006), I can identify
the Moore and Wright tool box which is,
as can just be seen on the photograph,
No. 930.

This is listed and illustrated as one of
three sets in their catalogue No. 65 dated
1965 under the heading:

The Moore and Wright 930

SETS OF TOOLS toolbox sent by Tony Finn.

Ideal for presentations

930 Contents

1 outside caliper firm joint, No. 331, 4 inch

1 pair spring dividers, No. 50, 3 inch

1 precision feeler gauge, No. 124 with 10 blades
from .0015"—.025"

1 precision try square, No. 400, 3 inch

1 rule—3 fold—9 inch

Supplied in wooden box with hinged lid

Plainly this is the same box, so perhaps Mr. Cutler will be able to
find these items among his late father’s tools and restore them to their
rightful storage!

Tony Finn, Yorkshire.

points A and B in the enclosed diagram.

The arc AB of the quadrant has a radius of 8ft. or more, and is
therefore comparatively flat. My suggested procedure is:

(1) Strike arcs with a pair of dividers with A and B as centres to
intersect at C, which should be as close as is conveniently possible to
the arc AB. At the same setting, strike the arc BF, with C as centre.

(2) Lay the dividers on one side, and with a second pair, take off
by eye the shortest distance between C and the arc AB.

(3) With B as centre, use these dividers to strike an arc to intersect

BF at D.

(4) Without altering the setting of the first dividers, use them to strike
an arc with D as centre to intersect arc AB at E.

This is then the

required
graduation. It will
be seen that even
if there is a slight
inaccuracy at
stage (2), it will
have little effect
on the location of
the graduation E.
For practical
purposes, the
triangles EBC
and EBD are
congruent.

M. J. H. Ellis,
Bristol.

Setting out the
: astronomical
«0 quadrant.

driven by two half nuts which
could be toggled by an over centre
spring one way or the other onto a
lead screw arrangement consisting
of two rods, left and right-hand
threaded. The lead screw was
driven from the variable ‘gearing’
consisting of a rubber wheel
between two parallel plates (clearly
seen in the photograph). The
toggled block was coupled to the
wire guiding pulley feeding the
copper winding wire onto the
former, thus laying alternate layers.
The limit pins were set to reverse
the feed by tripping the toggle as
required. I hope these rough notes
will enable Mr. Vella to sort out
the missing items.

Ken Willson, Hampshire.

Another box identified
SIRS, - In answer to Brian Cutlers’
query (M.E. 4278, 21 July 2006),
Chesterman Tool No. 96 was an
engineers protractor with a hardened
and ground drop forged head.

The tool was also available with
a square head (No. 94) or centre
head (No. 93) or as a combination

set with all three heads (No. 92).
The associated rule was available
in different lengths with a choice
of the scale of graduations. In 1935
the protractor and rule cost 24
shillings but by 1953 the price had
risen to 65 shillings!

Geoff Shackleton, by-mail.

Drilling digital scales in
stainless steel

SIRS, - There are dozens of
stainless steel grades and it can be
regarded as tough rather than hard.
With proper equipment all grades
can be machined fairly easily. The
ferritic grades (Chromium above
14%) are the easiest to machine,
while the martensitic grades
(Chromium below 14%) produce a
stringy chip. The austenitic grades
are somewhat more difficult to
machine as they *work harden’.

It is not advisable to use a
normal centre punch as the indent
is very hard. I recently drilled over
400 holes through quite tough
stainless steel and the shank wore
out before the drill required
sharpening. Use a metric cobalt
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stub drill with a 135deg. point.
Typical Part No. DSE-20197C

from J+L Industrial Supply, tel:
0800-663355.

Using a standard Dormer drill is
a waste of time. Do not attempt to
regrind drills or taps, use very
short stub drills, use a triangular
punch if the material may work
harden, do not stop once drilling
has started, apply continuous
pressure, back up the work with a
solid plate. Always use cutting
fluids, the one supplied by
Greenwood Tools seems to work
well, also WD-40 and paraffin.

When threading use a TiN or
TiCN coated tap and reduce the
percentage full thread as low as
possible. Most tapping drill charts do
not state percentage full thread but
this is usually 75-80%. You can go
as low as 50% in non-critical
applications.

When hand tapping, use a guide
or the tap will break. A
programmable tapping drill chart
can be found at
www.colinusher.info in the Model
Engineers” Utilities section.

Colin Usher, by e-mail.

Mystery steam engine
SIRS, - I am trying to identify a
steam engine. One photograph
shows the engine in the condition it
was in when I was given it and one
showing the stage restoration has
so far reached. The person who
gave it to me had inherited the
engine from his father. His father
evidently bought it as ‘basket job
lot’ a considerable time ago.

I have no idea who originally
built the engine and whether it was
made to a set of drawings or is a
freelance build. It is thought that it
possibly dates from before the First
World War.

The threads used in its
construction are all Whitworth and
parts such as the parallel guide
bars, cylinder, crankshaft, cross
head and drain cocks are similar to
those shown in the Bassett-Lowke
catalogue for 1904 (and 1940). The
engine although similar to some
Stuart Turner designs,
is somewhat longer than any 1
have seen and has a 9in. diameter
flywheel.

Any help your readers can give
towards identifying the engine
would be greatly appreciated.
Edward. W. Lawrence, Devon.

AVO meters

SIRS, - In response to Mr. Johan
Beserik’s request (M.E. 4277, 7
July 2006) for information
regarding his faulty AVO meter

B ™
—ry—

Mr. Lawrence’s mystery engine as received.

The engine after restoration.

Model 7, he and readers will be
interested to know that Bill Barton
of Bolton (Tel: 01204-61106) is the
acknowledged authority, and may
well be able to help to source spare
parts.

Harry Cawthorne, by e-mail.

Sifbronze in boilers
SIRS, -I have the highest regard for
the opinions of my old friend
Dennis Monk, but on this occasion
I have to say that, like Peter Rich, I
have used sifbronze on boiler sub
assemblies for around 40 or 50
years and have yet to experience a
failure.
I have always brazed the fire hole
door ring into the firebox door
plate, and bushes into the back
head from the inside using
sifbronze. I fear that both Dennis
and your contributor Mr. N. F.
Counsell have fallen into the trap
of thinking that de-zincification is
a national problem, which clearly it
is not.

Certainly during my spell with
BR at Derby in the 1960s I learnt
that Dennis’s experience with de-

zincification was a well-known
problem in the Midlands, and would
seem to extend to Mr. Counsell’s
part of the country. In my home
area of the South-east | have no
knowledge of a failure problem
connected with the sifbronze
process, and it appears to me that

to condemn this practice as unsound
is a little exaggerated, and yet
another example of today’s

‘what if" syndrome that we have to
contend with.

Indeed during my apprenticeship
at Ashford Works in the 1950s as a
locomotive-fitter and turner I
remember seeing copper ends
brazed on to the superheater flue
tubes on the Maunsell N and U
classes in a large coke fired rivet
fire by the coppersmiths, not a
practice that would have been
acceptable by the railway or HMRI
if there had been a risk of failure! I
understand that the *U” class 1638
which recently entered service on
the Bluebell Railway also has
copper ends on the steel
superheater flue tubes which I can
only presume have been brazed on.

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 Past Bag should be sent to: -

The Editor, Model Engineer,

Berwick House, 8-10 Knoll Rise, Orplngton, Kenl, BR6 0EL; fax: 01689-886666

Pl

or to david.carpenteridencanta.co.uk

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 production schedules normally involve
a minimum lead time of six weeks for material submitted for publication.
In the interests of security, correspondents’ details are not published
unless specific instructions to do so are given.
Responses to published letters are forwarded as appropriate.

It may well be that, with the
movement of boilers/ locomotives/
traction engines around the United
Kingdom these days, practices
which have not given problems in
one part of the country are not
suitable on a national basis for all
the reasons that Dennis and Mr.
Counsell state, Of course
dependant on the heating medium
it can be much easier to silver
solder rather than braze!

Clive R. Young, Kent.

Moore & Wright

SIRS, - I write in response to the
letter from Mr. Brian Cutler (M.E.
4278, 21 July 2006), and wonder if
the following might answer one of
his queries. One of the boxes
illustrated appears to be suitable
for a try square.

I have in my possession a Moore
& Wright catalogue No. 46A dated
August 1946 which describes a
number of try squares of different
grades, and a variety of sizes which
were supplied in strong wooden
boxes up to a maximum size of 12
inches. Above this size they were
supplied in strong wooden sheaths.
The catalogue lists three grades of
squares:

1: High precision engineers’
squares for which an N.PL.
(National Physical Laboratory)
certificate could be obtained at
extra cost,

2: Hardened try squares,

3: Engineers’ squares.

I hope the above information
will be of help.

W. S. Wilkinson, Oxfordshire.

Drilling stainless steel
scales

SIRS, - Referring to Peter Gain's
letter regarding drilling digital
scales (MLE. 4278, 21 July 2006) I
suggest he tries FRHEI drills,
supplied by South West Surplus
Tooling Ltd. New Portreath Road,
Bridge, Nr. Redruth, Cornwall
TR16 4QL, Tel: 01209-843656,
Fax: 01209-843654.

These are carbide tipped drills
using a grade of carbide suitable
for drilling metals. It is claimed
that they will drill through “High
Speed Steel, Hardened Steel,
Brakes, Discs, Concrete, Stone,
Bricks, Glass, Wood, Plastic,
Quarry tiles etc.”

I have successfully drilled
through the hardened steel cutter-
bar of a lawnmower, in the course
of making a tool to dig dandelions
out of the lawn. No difficulties
arose with 8mm holes. Drills from
4 to 24mm are available.

Dr. C. L. Forbes, Cambs.
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I & R BLACKBURN'’S
AGRICULTURAL ENGINE

David Carpenter

reports on what went into Mrs
Cherry Hill's latest Gold Medal
winning traction engine.
Photographs by Cherry Hill.

OF 1851

he Blackburn Agricultural Engine by Mrs
Cherry Hill is the latest in a long line of

her superb models that have graced the
Model Engineer Exhibition for decades past.
Just for the record the awards to date include
cight Gold Medals, seven Bradbury Winter
Memorial Awards, and seven Duke of Edinburgh

awards, the highest accolade in model
engineering. Then there is a bagful of other
awards — Championship Cups, Crebbin
Memorial, Aveling Barford, Sir Henry Royce,
and Viewers™ Choice.

Along the way Cherry has also collected an
MBE, been made a Companion of Institution of
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Mechanical Engineers, and an Honorary
Member of the Society of Model and
Experimental Engineers.

It all started with a Stuart No 9, now part of the
collection of the SMEE. A few other early
models were given to members of Cherry's
family. More recently, all the later models have
been donated to the Institution of Mechanical
Engineers, and are prominently displayed in the
Institution’s central London headquarters.

Visitors to last year’s Model Engineer
Exhibition were treated to the latest in her series
of traction engines, the Blackburn agricultural
engine of 1857. Made in her usual scale of 3/4in.
to the foot, the Blackburn is far from simple.
Traction is applied through one great wheel, with
the power applied from an engine inside the
wheel. And, yes, the boiler is inside the wheel,
too. Ofall the power plant of the engine, only the
pair of elegant chimneys is situated outside that
wheel, one on either side. How they work, and
some of the other tricky arrangements on this
complex engine are explained later in this article.

Just how does Cherry go about producing
her models?

The most important part of the process begins
while the previous model is in the workshop
being machined, assembled, and painted. That is
when the next model is selected, and research
undertaken into the original, which is a lengthy
and rigorous process. People look at the finished
model in awe, but generally can have little idea
how much work is done before a single piece of
metal is cut. Usually it takes several years.

Research is done through Patent Office
records and contemporary publications, such
as The Engineer and the Ilesser-known
Mechanics Magazine, which is a real treasure
trove for research into Victorian machinery.
For some models there is a further stage of
research that might uncover some works
drawings, or even an example of the engine to
be modelled, or the remains of one that can be
examined and measured.

Research goes beyond garnering all available
information about the machine itself. There are
usually a host of parts that are not incorporated
in a general arrangement drawing, which may
be all that is available. So the research goes on
into, say, contemporary valves that might have
been fitted. Also into other products of the
maker of the intended model, to give yet more
clues to producing something as authentic as
possible. So, what did the research into the
Blackburn come up with? Certainly not an
actual example, as it is quite possible that none
were actually made.

The Engineer, in September 1857, showed an
engraving of the first engine and gave a short
description. That engine was the subject of
patent No. 414, granted in the same year to Isaac
Blackburn of Islington in the County of
Middlesex, and Robert Blackburn of the City of
Edinburgh, for:

“Improvements in Engines or Implements to
be employed in Agriculture, applicable also to
the Transportation of Heavy Bodies, to the

Traction of Carriages and the Conveyance of

Passengers.”
These contemporary sources provided the
following description of the main elements of the

Large internal drum gear in place.

Blackburn engine, and helped to unravel the
mysteries of how it worked, or perhaps that
should be ‘could have worked’.

A vertical boiler and a pair of cylinders are
placed inside a drum of “considerable diameter”,

the drum being driven by an “internal gear or
other gearing”.

“Friction wheels” are fitted below the engine
and the boiler plate. They run on rails inside the
drum to “give steadiness to the drum”. That

Side view of engine.
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|
Completed boiler assembly

implies that they took part of the weight of the
machinery inside the drum and prevented
distortion.

The smoke box extends each side to just inside
the drum spokes. At the same level and

oiler and reversing gear.

immediately outside the spokes are the base
brackets of the chimneys. How did the smoke
get from one to the other? Replying to
correspondence in Mechanics Magazine, Mr
.Blackburn stated that there was a 4-inch space
between the openings and that the smoke
“readily finds its way therein and of course is
carried upwards.”

The regulator is “situated in the boiler” and is
operated through the trunion on one side of the
drum. The other trunion is employed to feed
water to the boiler from the tank on the main
fame in front of the drum.

Inside of the drum is a “Fire Feeding
Apparatus with Coal Hopper.” The drive pinion
is shown but there is no written information in
the Patent. The boiler has conventional fire
doors.

The Patent also states that the engine could be
used as a stationary engine by disengaging the
toothed gear. However, it does not explain how.

The Patent also covered reversing the engine
through a drum trunion (although the drawing
shows a separate lever for that, inside the drum).
It also included adaptation of the engine to run
on railways — now there’s a challenge for you
locomotive builders.

The Blackburn was by no means the first
‘moving drum’ design. Mechanics Magazine
reported in 1857 that there had been attempts
over a period of years, but that “no wseful result
of importance was obtained.”

Did it ever appear? There is an unconfirmed
report that a Blackburn engine was shown at
Salisbury in 1857. However, it failed to make
promised appearances at the Royal Agricultural
Show at Smithfield in the following two years.

Cherry analysed some of the reasons for the
failure of this engine, such as:

@ Initial assembly was difficult

@ Servicing and setting had to be performed
through the spokes of the drum

® The frame section is too light and would
have flexed during operation. Recognising that,
the model was built with a larger than scale
frame, but still flexes.

@ The pump and the automatic stoker would
not operate while the engine was stationary.
Consequent firing through fire doors on either
side of the boiler would have been difficult, due
to their location.

The machine had to be stopped to adjust boiler
feed and safety valves, and shut off the drain
cocks. Moving the reversing lever or disengaging
the stoker meant reaching inside the drum.

Undeterred by all the difficulties shown up
during research, Cherry proceeded to the design
stages. Research and initial sketches for the
model were done between 1996 and 1998, while
also finishing off a previous model. The design,
drawing and construction took the following six
years, including making a mock-up of the engine,
with many parts fully machined as on the model
proper. She always makes a mock-up of her
engines before going on to the real thing. Painting
took a further 4!/2 months, with completion just
in time for the 2005 Model Engineer Exhibition.

Something over 5200 components go to make
up the Blackburn.

For Cherry it is this research and design phase
that is the most fascinating part of tackling a new
model. The actual construction is less so, even
though anyone looking at her models will have
their breath taken away by the craftswomanship.

And the meticulous care that goes into the
research is matched by the care in construction.
To give a few examples:

@ All the rivets are hand made

@ All the ‘castings’ are actually fabricated
@ Boilers are made of steel

@ Anything less than perfect is rejected.

Regarding the latter, Cherry has a Blackburn
cylinder that she rejected after it had been
completed following goodness know how many
hours of work. Handing it over, she says: “You 1l
see what's wrong with it” Examining it closely
and searching for where the end mill dug in or
the drill broke through or, well you know, the
sorts of things most of us do, nothing is apparent.

After admitting defeat, she points to one of the
bosses in the cylinder ‘casting’ into which the
cylinder cover bolts are screwed. Still baffled.
Eventually she explains that it is about a
millimetre too long.

“Cherry. no-one would have known.”

“I would.”

Equally disarming is the response to questions
about how this or that was made.

“Oh, I just fiddle around until I get it right.”

Just in case you didn’t know, the lady is self-
taught. Remember that next time you look at one
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Close up of internal drum gear.

Steering bevel gears.

of her traction engines, or take encouragement
from it when you think that something you are
building is impossible.

That doesn’t mean that anything is casual.
During the build she keeps notes of design details
and how many of the parts are actually made.
Designs are carefully and comprehensively
drawn to a standard you would expect from a
draftswoman who had 20 years experience with
an agricultural machinery company.

With the Blackburn, the design process started
with a GA of the original. As building progressed a

Front wheels.

number of modifications were necessary, not least
to produce a working model. Many people looking
at the Blackburn and the other traction engines may
think they are produced just to look right.

Not so. They will never get the use of a club
locomotive, but they have to be able to work, and
they are tested, usually on compressed air.

As work progressed on the engine a number of
modifications were needed to produce the model.
The following details give an idea of the
challenge in modelling in great detail, even from
a works drawing.

The diameter of the lower section of the boiler
was reduced to clear the trunk guide housing, to
fit the fire door with clearance for firing, and to
leave enough space for the movement of the
expansion link and primary valve link.

The regulator is mounted externally on the
boiler, and is operated through a drum trunion.
Additional linkage was given to provide a second
operating position. You will never see it, but a
shield is fitted inside the boiler at the regulator to
ensure that only steam enters the regulator. The
same applies to the safety valve outlets. Two

1857 engraving of
the engine.
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Stoker drive gear and ratchet.

safety valves having bronze seatings were fitted to
the model.

It was necessary to alter the position of the
weighshaft and reversing lever to give sufficient
clearance for operation. A quadrant assembly
was fitted.

The ash pan was made so that when dropped
there is the equivalent of a 3in. gap for emptying.
Emptying would have been difficult, even so.

On the Patent drawing the large internal drum
gear is shown in eight sections. The one for the
model was made in one piece, with pads where
the break points would have been. Construction
time just for this one gear and all the tooling
necessary took some 2!/2 months.

Inevitably the business of stoking a boiler
situated inside a large wheel, without stopping
the wheel, requires some ingenuity.

There was no information for the final drive of
the stoker, and its internal parts. The Patent

Stoker shaft gears.

states: “The Boiler is furnished with a fire-
feeding apparatus with a large hopper to hold
Juel, which is set in motion by gearing of the
drum, thus enabling the engines to work for two
or three consecutive hours without stopping to
fuel the furnace.”

The model stoker is fascinating in its own right
and was interpreted from the Patent information.
It has a pair of rolls with spikes interspaced and
set at 45deg. to each other. The outer roll is
spring-loaded. It is operated by engaging a ratchet
pawl and opening up the flap door on the boiler.

Foundation of the stoker assembly is a support
frame attached to the engine base plate and the
boiler. Two side plates house a pair of feeder
shafts, one of which is spring loaded. The feeder
shafts are fitted with the rods that feed the coal
and restrict the flow from the hopper. Feeder
shaft gears are 17 tooth 48dp. The two side plates
are spaced just 0.64in. apart.

The main drive to the feeder is an auxiliary shaft
with a 15-tooth 24dp gear, and is driven from the
large internal gear in the drum. There is an eccentric
boss on the auxiliary shaft with a drive rod to the
drive plates of a 32-tooth ratchet wheel on one
feeder shaft. The pawl arm can be disengaged.

The chute from the feeder to the firebox has a
vertically suspended baffle gate at the delivery
end, While feeding, the gate is pivoted outwards
and secured. When feeding is complete the gate
is lowered to cover the hole in the firebox, and
that also clears any coal left in the chute. During
testing the chute remained clear at all times. The
feed rate can be adjusted by removing selected
rods from the feeder shafts. The model was
tested with maximum feed.

The hopper volume is just under 1 cu. in. and
that is just over half an ounce of coal (equivalent
to 1V/4cwt in full size). Its sides are steeper than
those shown in the Patent drawing.

Coal used to test the stoker was West Virginia
coal, riddled through a grid 0.061in. by 0.165in.
When tested, it took 373 turns of the stoker main
drive shaft to empty the hopper. On completion
the model stoker fed the boiler satisfactorily, at
an acceptable rate, and there was no *bridging’ in
the hopper.

It is hoped that this model will return to the
Model Engineer Exhibition this year, and that
these notes will help visitors to appreciate what
they see. In addition to the model itself it is
hoped to show a video of the Blackburn in
action. Meanwhile, work is already progressing
on Cherry’s next engine, and we look forward to
seeing that, when it is completed, at the Model
Engineer Exhibition, perhaps in 2011.

@70 be continued.

Front view of engine.
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LETTERS TO A GRANDSON

M. J. H. Ellis
on the nature of light.
® Number 93

ear Adrian, [ still have a little more to
Dsay about the nature of light before
moving on. It concerns the difference
between white light and light of one
wavelength only ‘monochromatic’. The thing
about white light is, that, ‘white’ is hardly a
normal colour. When we speak of white light
we usually mean the visible radiation. This
radiation is a pot-pourri of light from the entire
visual range, and indeed, it extends beyond it
into the infra-red and ultra-violet. Because of
this, white light is less productive of
interference effects than monochromatic light.
If the atoms of a particular chemical element
are made hot enough, they emit radiation of
several characteristic frequencies, not necessarily
in the visible range. These frequencies are
determined by the internal structure of the atom.
When it is desired to make use of monochromatic
light it is usual to select light of one of the
available frequencies by means of a suitable
colour-filter. This is transparent to light of the
required frequency, but opaque to the others.
Having dealt with that, we can now move on to...

Optical interference
My sketch (fig 1) portrays two light-waves of the
same frequency and equal amplitude.

At A they are in phase with one another, with
the result that the combined effect is greater than
either.

At B they are half a wavelength out of phase,
so that the effects are always equal and opposite,
and the result is darkness.

At C they are out of phase to some

F INOPPOSITE € FARTIYDIT
A& INFAASE PHASE QF Plagg

Y R e £ T Sk %

© N

Fig. 2 Interference: straight bands

intermediate extent, and now the combination of
the two may result in either partial reinforcement,
or partial cancellation.

If the frequencies of the two waves are
identical, but the amplitudes are not the same, the
result will be similar to the above, but complete
cancellation will be impossible.

When interference occurs
Suppose that two sheets of glass, AB and CD
each with flat parallel faces are placed very
close together at a slight angle to one another,
(fig 2). It is assumed that to the right they
would, if long enough, touch along a line
normal to the paper. Let a ray of monochromatic
light N strike the upper plate almost normally.
Undergoing refraction as it passes through the
two plates, it emerges as KF. A certain amount
of the light is also reflected at G, again at H,
enters the lower plate at J, and continues as LM.
To all practical purposes it is parallel to KF,
since the inclination of plate AB to CD is too
small to have any significant effect.

The path of the reflected ray LM exceeds that
of the transmitted ray KF by the distance GH +
HJ, and this will affect the phase relationship of
the two rays. Let GH + HJ = d. Then if d is an
integral number of wavelengths the two rays will
be in phase; whereas if it is an odd number of
half-wavelengths they will be in opposite phase.
Suppose that in this case they are in phase, then
an eye at E will see a bright band at right angles
to the paper. Somewhere further to the left,
however, the distance d would have been longer
by half a wavelength, and here the eye would see
not a bright, but a dark band.

Further leftwards again, the path length will
be increased by a further half-wavelength, so
giving rise to a second bright band, and so on
in succession.

Under this arrangement the reflected ray
would be weaker than the direct ray, but by
lightly silvering the reflecting surfaces it is
possible to make the two rays approximately
equal in brightness, and so achieve the maximum
contrast between the light and dark bands.

This interference effect is utilised when an
optical flat is used to test the flatness of a
polished metal surface. Later on, we shall see
how Michelson used it in his

transmitted through plate D, emerging as KE
The rest of the light is reflected and follows the
path GHILM. The retardation of the reflected
component is therefore a trifle greater than 2d, d
being the distance between the two glass plates.
Suppose that this results in the two rays KF and
LM being in phase, the eye at E will see
brightness. But exactly the same thing will
happen to all the rays like R which fall on the
circle passing through P, and having its centre at
Q, on the axis of the system. Hence, the eye sees
not a single spot of light, but an entire circle,
centred on Q.

Somewhere further out, another ray R falls on
plate C at a more oblique angle, but here, the
difference in length between the paths of the direct
and reflected rays, although it may not look it, is
less than it was in the case of KF and LM. We may
suppose that the transmitted and reflected rays are
now out of phase when they reach the eye, so that
now a dark circle is produced. The further out we
go, the more does the difference between the
length of the direct and reflected rays diminish,
and, morecover, it diminishes at a progressively
faster rate. As a result, a whole series of
alternating light and dark rings is produced,
looking like the growth-rings to be seen on the end
of a sawn-off tree trunk, and becoming closer to
one another, the further out we go.

I have left out any reference to the fact that
when reflection occurs (as at H and J in the last
diagram) some of the light will either be
transmitted (as at H) and lost, or give rise to a
further reflection (as at J). The light which merely
gets lost does no harm. Where multiple reflection
does take place, the brightness of the reflected ray
rapidly falls off exponentially. Hence, if beyond
JL one or two further reflected rays arise, (1) they
will not be very bright, (2) if IL re-inforced GK,
s0, too, will any further reflected rays; whereas, if
GK and JL were out-of-phase, subsequent
reflected rays would be alternately in- and out-of-
phase with GK, and thus, by tending to cancel one
another out, do little towards brightening what
would otherwise be a dark ring.

If you have understood so far, you are now
over the brow of the hill, and a comparatively
easy road lies ahead. Your weary, but still
affectionate Grandpa.

interferometer.

A somewhat similar
manifestation of interference
arises when monochromatic
light is used in conjunction
with the apparatus shown in my
next diagram (fig 3). Here, A is
the light-source, B is a
condensing lens to produce a

Fig. 3 Interfereance: circular bands

convergent beam, and C and D are

parallel flat glass plates, of which — —
the inward-facing surfaces are semi- OPTICAL | C D
silvered, to make them reflect better. AXIS
An eye at E sees a series of Q o 4 _L_:"__'_____E_.___-__:_.—-—-—"E>
alternately light and dark concentric b — 'G-:""‘T,'( F
circular fringes. The explanation of N F /
this phenomenon is illustrated in my ;;'r:'::
next diagram (fig 4). ]
The ray N is a little inclined to the Ll

normal, and part of the light is

Fig. 4
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Bird's eye view of the engine. The hypocycloidal crankshaft was devised by
Matthew Murray to avoid patents held by others.

HYPOCYCLOIDAL DOUBLE
ACTING ENGINE

Les Kerr

of Australia completes the cylinder
and describes assembly and testing
the engine.

@Part Il continued from page 259
(M.E. 4281, 1 September 2006)

a piece of scrap bronze bearing bush
60mm O/D x 37mm I/D and a piece of
brass bar 1.5 x ¥8 inch.

[ initially centred the bush in the 4-jaw chuck
faced the end and cleaned up the outside to
59.57mm diameter. I then parted off a length of
70 millimetres. This was transferred to the
milling machine and a 33mm wide flat was
machined on the outer circumference. While at
the milling machine the flat piece of brass was
reduced to 7 x 33 x 70 millimetres. The two
pieces where then silver soldered together.

The assembly was again centred in the 4-jaw
chuck and the cylinder was carefully bored out to
38mm diameter. The inside face was honed using
a cheap tool purchased from an automobile
supplier (see photo). While still in the chuck the

T he cylinder, item 31, was fabricated from

fine finish.

Chuck the cast iron and reduce the outside
diameter so that it is a tight fit in the cylinder.
Drill an 8mm dia. hole though the centre then
part off to a 12mm length. Cut a 124mm length
of 8mm dia. 304 stainless steel and, using
Loctite, fit this to the hole. Mount the shaft in
the lathe so that the piston head runs true.
Using very fine emery cloth rapped around a
file, polish the outside until a slide fit in the
cylinder is obtained.

Top Cover (item 33), cylinder flange (item 34),
bottom cover (item 35)

These were all made from brass. In machining
make sure that they are a tight fit with their
mating components.

Shaft support (item 36)

I added this later to reduce any wear in the O-
ring and cylinder cover. The engine will work
without it. The top was made out of brass, the
shaft of 304 stainless steel and the base of
aluminium alloy.

Mounting base (item 37)
For this part you need a strong, flat, steel plate at

The inexpensive honing device used to finish the bore of the cylinder to a

least 6mm thick. I prettied mine up by milling a
step around its perimeter. The positions of the
mounting holes are shown in the drawing.

Large gear (item 38)

This item was made from a sheet of 8mm brass.
Using the milling machine and a small centre
drill I marked the centre of the gear and the
centres of the two 19mm dia. holes. | mounted
the blank on the faceplate of the lathe so that
the centre of one 19mm hole ran true. The
19mm hole was then bored. Repeat for the
second 19mm hole. Next centre the gear and
reduce the outer diameter to 78 millimetres.
Finally bore out the 51.62mm hole. Using a
piece of 19mm round check that it will just fit
into what is left of the 19mm holes. On
checking the size of the piece after it was
removed from the face plate I found that it had
sprung by about 0.02in into an oval shape. I
corrected this by squashing it to true in the vice
and then applying gentle heat.

Ring (item 39)
This was made from aluminium alloy round. The
internal diameter being adjusted for a force fit of

assembly was transferred to the milling
machine where the valve face was machined
flat using a fly cutter. The steam and exhaust
ports were then cut using a 4mm slot drill. The
holes for the steam and exhaust passageways
were drilled with the ends being plugged with
small brass cylinders. These were held in place
with high temperature Loctite 602.

The holes for the cylinder covers and the
valve chest were left until the cylinder cover
and chest were made. On completion of the
machining operation it is necessary to smooth
the valve face by rubbing it in a figure of eight
pattern on fine emery cloth mounted on a
surface plate or a sheet of plate glass.

Piston (item 32)

The piston was fabricated from a piece of 1.75in.
dia. cast iron and a length of 8mm diameter
stainless steel. As my engine was to be used
mainly for display I didn’t bother with piston
rings but these could easily be added if necessary.
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TAF 3 HOLES 68A
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the large gear. Fit the large gear and
then drill the M3 and 5.9mm dia.
holes,

Assembly et s Jl
Gearbox
Refer to the sectional assembly | ©
drawing when reading the following
instructions

Probably the best place to start — l
with the assembly is to fit the ball TiEE
races. The assembly drawing shows | . /_ ?%ui%&ﬁ \ 1
the position of each of these in the 32 - ;
following items: | 11 .

Item lg gear housing (fit 1 bearing (] J—
item 13) I ) TAP Ma

Item 2 support (fit 1 bearing item | g “ L
13

gtcm 6 gear assembly holder (fit 2 5
bearings item 9)

Item 14 connector (fit 2 bearings ye
item 9) HELD

So that you don’t damage the
bearings only put pressure on the
outer edge when installing them. I © ITEM 36 SHAFT SUPPORT
made up a recessed end tool for
cach of the two sizes.

The support (item 2) is attached to
the gear housing (item 1) by using 2
off, M5 hexagon head screws 30mm [—I
in length. The bearing spacer (item l ‘
3) is fitted between the two bearings
(item 13). Before tightening the ml_Jm
screws ensure that the centres of the & o
bearings are perfectly in alignment
by fitting the shaft (item 16). m__m m

Next fit the eccentric strap (item
20) onto the eccentric body (i]:cm 4). - i
Using 2 off, 6BA x 6mm I 1 1
countersunk screws attach the &
eccentric side (item 5). Fit a M3 x : /_m-r & —
3mm grub screw to the eccentric [ o = j
body. Slide the eccentric onto the LD—L_" N F_I_ = i
flywheel shaft. ]

Add an M4 x 4mm grub screw to
both the flywheel (item 15) and the |
gear assembly holder (item 6).

The shaft (item 8) is now inserted 24 50 155
into the gear assembly holder (item
6) and is held in place with the gear | ©) MOUNTING BASE ITEM 37 HOLE DIMENSIONS
(item 7). Fit an M3 x 3mm grub
screw to the gear and tighten it so
that the gear and shaft freely rotate in
the bearings. This assembly is next I - :
attached to the flywheel shaft and,on | [T T EL| : i
the other side, attach the flywheel. J .
Tighten both 4mm grub screws so
that the flywheel and gear assembly
holder rotate freely. Finally lock the = e
eccentric onto the flywheel shaft.

An M3 x 3mm grub screw is
fitted into the outer edge of the gear G

housing to hold the internal tooth

gear in place. Fit the internal tooth v i
gear (item 12) and tighten the grub ~

screw. If all is machined correctly

the external tooth gear should rotate
freely about the circumference of the
internal toothed gear.

On the original Matthew Murray | (C)  ITEM38LARGE GEAR ITEM 39 RING ASSEMBLY
engine there was a single large tooth

ITEM 33 TOP COVER ITEM 34 CYLINDER FLANGE ITEM 35 BOTTOM COVER

T

SHAFT
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(about ten times larger than the others) on the
external tooth gear that mated with two female
teeth, one at each end on the internal tooth gear.
The position of these two teeth was set so that
they aligned with the large tooth when the piston
was at bottom and top dead centre respectively.

In my design the large tooth was integrated
into the crank (item 10) and a separate large gear
(item 38) was made.

Attach 2 off M3 x 3mm grub screws to the
large gear and slide it over the perimeter of the
gear housing so that the 5.9mm dia. hole is
directly over the M3 grub screw in the gear
housing. Lock it in place.

Fit two M3 x 3mm grub screws to the crank
(item 10). Attach the crank to the shaft (item 8)
so that the 18.97mm end meshes with the large
gear. Tighten the grub screw. If all is well, when
rotating the flywheel the crank should mesh
nicely at both ends of the large gear.

Cylinder Piston Assembly

Using a smear of light oil, slide the piston (item
32) into the cylinder (item 31). Using 6 off, M4
X 15mm countersunk screws and a paper gasket
0.25mm thick attach the bottom cover (item 35).
Next using 6 off, 4BA x !/2in. hexagon head
screws and a 0.25mm paper gasket attach the top
cover (item 33). An 8mm O-ring is inserted into
the top cover and it is held in place with the
cylinder flange (item 34) by 3 off 6BA x 3/8in.
hexagon head screws.

Fita M3 x 3mm grub screw to connector (item
14) and attach it to the piston shaft.

If all is correct excellent compression will be
obtained when the piston is moved and the valve
inlet and outlets are blocked.

The cylinder assembly is bolted to the cylinder
support (item 23) using 2 off, M5 x 30mm
hexagon head screws.

Using Loctite 602 attach the connector (item
18) to the valve shaft (item 28). Slide the shaft
through the valve flange (item 24) and a !/8in
O-ring and finally into the valve chest (item
25). Mount the valve flange onto the valve
housing using 3 off, 8BA x 3/8in. hexagon head
screws. Screw the connector (item 26) into the
valve housing.

Fit an M3 x 3mm grub screw to the valve nut
(item 30) and mount it onto the valve shaft. Make
two 2.5mm thick paper gaskets to fit under and on
top of the valve chest. Place the valve (item 29)
under the valve nut and using 8 off, 6BA x lin.
hexagon screws attached the valve chest assembly
and valve chest cover (item 27) to the cylinder.

Using Loctite 602 attach the connector (item
19) to the eccentric shaft (item 22).

Shaft Support

Using Loctite 602, attach the head to the shaft.
Fit an M3 x 3mm grub screw to the base and
slide the shaft with head into place.

The final step is to mount the assemblies onto
the mounting plate. Firstly make sure that the
height of the gearbox centre exactly matches that
of the cylinder centre and their axes are 90deg.
apart. Their positions can be slightly adjusted by
loosening and re-tightening the screws in both
the cylinder and gearbox supports.

Finally add the shaft support. The hole in its
base is intentionally offset from the centre so its

position in relation to the piston shaft can be
varied. Similarly the height can be adjusted by
moving the shaft up and down in the base.

Adjustments

Parallel motion

When the piston moves from top dead centre to
bottom dead centre, the path traced out by the
centre of the connector (item 14) is a straight
line. Similarly when the flywheel rotates through
one revolution the centre of the hole in the crank
(item 10) also traces out a straight line. The
object of the following exercise is to get the two
straight lines to line up.

Slide the connector so that the piston is near
bottom dead centre. Rotate the flywheel until the
crank engages the large gear at the end closest to
the cylinder. Slacken the M3 grub screws in both
the crank and large gear. Hold the flywheel fixed
and rotate the large gear until the conditions in
the last paragraph are met at this point. Tighten
the grub screws. Repeat the procedure this time
with the piston near top dead centre and the crank
engaged at the other end of the large gear. Keep
going back and forth until you are satisfied that
the conditions are met.

Line up the hole in the connector with the hole
in the crank and insert the shaft (item 11). Lock
it in place by tightening the grub screw. Now
carefully rotate the flywheel. If you find that the
gears bind on one side more than the other this
can be corrected by rotating the internal tooth
gear by a minute amount. If you can't reach either
top or bottom dead centre then the piston needs
to be centred.

Centring the piston

The clearance between the piston and the
cylinder head covers should be the same at both
ends. This distance should be about 1mm at each
end and can be adjusted by loosening the grub
screw in the connector (item 14) and manually
moving the piston shaft.

Centring the valves

Screw the eccentric shaft (item 22) into the
eccentric and connect it to the valve shaft using
the coupling bolt (item 21).

Remove the valve cover and replace the
screws so that the valve chest is held in place.
Loosen the grub screw on the valve and, whilst
rotating the flywheel, set the valve position on
its shaft so that it opens the steam ports at top
and bottom of the cylinder by as near as possible
the same amount.

Timing

Rotate the flywheel so that the cylinder is at
bottom dead centre. Using an Allen key loosen
the grub screw (via the 5.9mm hole) in the gear
assembly holder (item 6). Leave the Allen key in
place so that the piston is locked at bottom dead
centre. Turn the flywheel in the desired direction
of rotation until the valve reaches the bottom of
its stroke and begins to rise again. Watch it
carefully and as soon as it starts to uncover the
lower port, stop turning the flywheel and lock the
grub screw. Now rotate the flywheel and see what
the conditions are like at the top of the piston
travel. The valve should have risen to its highest
position and started to descend uncovering the

top port by about the same as the bottom one
when the piston had reached top dead centre. If it
is not slacken the valve holder and slightly rotate
the flywheel to split the difference between the
top and bottom ports. Replace the valve cover
and gasket and tighten down the screws.

Adjusting the flywheel position

Rotate the flywheel until the piston is at
bottom dead centre. Loosen its grub screw and,
while keeping the shaft stationary, set the
balance weight furthest from the cylinder. Re-
tighten the screw. The engine is now | Py
ready for operation. ¥

MATTHEW
MURRAY

In the series of articles on the hypocycloidal
engine our contributor refers to the work of the
enginecer Matthew Murray (1765 - 1826).
Murray was a contemporary of Boulton and
Watt and is reported to have been an
outstanding engineering craftsman and
inventor. In partnership with David Wood and
James Fenton, Murray established the Round
Foundry in Leeds as one of the leading
engineering enterprises of the day and is
reputed to have built the world’s first
commercially successful steam locomotives in
1812. In fact, two locomotives were built each
operating on the toothed rack rail principle
developed by John Blenkinsop.

Murray is also believed to be one of the
first of the early engineers to offer
engineering machine tools for sale.
Unfortunately, a disastrous fire in 1872 burnt
the Round Foundry down and all of Murray’s
records and drawings were destroyed so it is
difficult to assess the contribution made to
engineering machine tools by this talented
engineer.

Murray also introduced the D-slide valve to
his successful steam engine designs and it is
reputed that he designed a planing machine to
finish the working surfaces of these - another
possible ‘first’ for the inventor. Then, as now,
competition in engineering circles was keen
and Murray attempted to keep this new
innovation secret from his competitors by
housing the machine in a locked room away
from the main factory area. Certainly, a planing
machine was never offered to the trade by the
Round Foundry.

If such a machine existed then Murray’s
strategy was effective as no records of the
machine remain and its existence is only known
about from the recollections of a former
employee who was interviewed many years later.

Murray also improved the boring mill and
may have been the first to introduce leadscrew
feed to a heavy duty machine tool. The firm of
Fenton, Murray and Wood went out of business
in 1843 and the site passed into the hands
of Smith, Beacock and Tannett, :]
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continues construction of the NE15S
with the valve gear and
connecting rod

efore I continue with the construction
Bdctails of the NE15S, it has been pointed

out that the dimensions of the big end
bearing shown in the purchased parts list (M.E.
4279, 4 August 2006) are not correct. The
correct dimensions are 10 x 14 x 10mm and I
apologise for any confusion caused. The bearing
code number is correct, so if you quoted that you
will get the correct bearing.

Setting valve length and cutting
the e-clip grooves
We left the valves at the stage where they needed
finishing to the correct length and then having
the retaining clip grooves cut. Because there is no
adjustment of the valve clearance, we have to set
the length accurately during manufacture and
readers will remember that the stems were left
slightly long to allow for this.

Setting the length is ecasily accomplished by
using a dial gauge set up on the cylinder head to

Using a dial gauge to measure the surplus valve
stem length.

allow it to register movement of the valve. I
tapped a short length of suitable bar M4, bolted it
through one of the cylinder head holes and used
this to mount the dial gauge (photo 1) over the
relevant valve head.

Assemble the cam box, tappets and valves
(taking note of the identifying marks) to the head

Cutting the valve stem groove.

and bolt the cam box down, two bolts at opposite
corners will be enough. Turn the camshaft so that
the cam is at its lowest point.

Set the dial gauge to give a reading half way
round the scale and then zero the dial. Carefully
loosen the cam box bolts until the dial gauge
stops moving and note the reading. This is the
amount of excess length on the stem. Repeat the
process for the other valve.

Now mount the valves in the lathe and remove
the amount noted for each plus an extra 0.05mm
for clearance, 1 made a split collet for this
because the stems are not long enough to be able
to hold the wvalve with sufficient length
protruding using a normal ER32 collet. Check
the lengths after this using the dial gauge again as
before. This time the valves should not move
when the cam box is fitted.

The e-clip grooves were cut 2mm from the end
of the stem using a specially ground tool with the | 4
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stem held using the same collet (photo 2) and a
dial gauge set at the back of the top slide (photo
J) to enable an accurate depth to be cut. The clips
do not need to be very tight because they are
retained by the valve spring caps but we do not
want to weaken the stems by cutting too deeply.

34 Valve spring cap

This item is the same whether the machined clip or
an e-clip is used to secure the spring. Turn a suitable
piece of HE1S alloy or mild steel down to 7mm
diameter and drill and ream 3mm for the stem. I
then used a 6mm diameter end mill to counter bore
the top face (photo 4) for 0.5mm to form the recess
for the retaining clip. Use a parting off tool to turn
the correct diameter to fit inside the spring. In my
case this was Smm. Now part off to length.

35 Valve spring retainer

Using the dial gauge to obtain accurate valve
stem groove depth.

I have shown a valve spring retainer on the
drawing which should be made from mild steel
by drilling and turning before cutting the slot to
be a close fit in the groove using a small hacksaw
(or slitting saw) and needle files. I have also
provided details of suitable e-clips on the
purchased parts list and would suggest using
these. They can be obtained in small quantities
from Modelfixings at www.modelfixings.com
ortel: 0115-8548791.

31 Valve springs

I already had some suitable springs for the valves
but they can be wound from suitable piano wire
if desired but make sure the ends are squared off
on the grindstone. Because the engine has
overhead cams, the springs do not need to be
heavy. Flexo Springs of Hill Street, Kingswood,
Bristol BS15 4HB, tel: 0117-967-3313, show
some at 7Tmm O/D x | 5mm long on their web site
which should be suitable. The Flexo code
numbers are M145103 and MI145203, either
should be okay and the site quotes prices for
small quantities although they do have a
minimum order value.

Sleeving the large timing pulley
At this stage I decided to sleeve the large timing
pulley to take the 4mm camshaft so that I could set
the timing belt up for a trial. I turned a piece of
HE30 aluminium alloy bar to be a slide fit in the
pulley and after cleaning and degreasing
everything I used Loctite to hold the sleeve place. 1
then mounted the assembly by the boss in a suitable
collet and drilled and reamed the shaft hole.

One tip for holding short items in ER collets is
to turn a short piece of scrap bar to the same size
as the item being held (in this case the pulley

boss) and to place this in the back end of the
collet. The collet then tightens down on both
pieces, thus keeping the collet bore parallel and
providing a secure accurate grip.

I drilled and tapped the grub screw hole
through the sleeve. | mentioned boring the small
camshaft pulley to fit the camshaft in M.E. 4279,
4 August 2006 but if you have not done this yet,
now is the time.

Trial assembly of the cylinder head
You can now assemble the head and camshaft
and check that all operates correctly. The best
way | have found to assemble the valves and
springs is to put the head with valves installed
cylinder side down on a flat surface. The valve
springs and caps can then be slid into place. 1
then used a thin Allen key to press the cap down
whilst manoeuvring the e-clip into the groove

Recessing the valve spring cap using and end mill.
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Boring the taper in the propeller driver.

with a pair of pointed tweezers. Once in place the
spring cap will prevent the e-clip moving out of
line. Be warned, there is a knack and the e-clips
fly a long way if not properly secure!

Check that the valves move freely in the
guides, Assemble the camshaft into the cam box
and bolt the assembly to the head. If you fit the
camshaft pulley, do not tighten it yet, we will
tighten it fully when we set the valves. You
should now be able to turn the camshaft and
watch the valves open and close.

15 Propeller driver

This is a basic turning job but needs to be
carried out in the right sequence. First turn the
outside of a suitable piece of HE30 aluminium
alloy bar to 38mm diameter. Then turn the front
20mm down to 35mm (the same as the
crankcase nose front) diameter. Reduce the

e'ln )

Reaming the belt tensioner pulley for the bearing.

Reaming small end bearing on the connecting rod.

Cutting the propeller driver face grooves.

centre section of this portion if required but if
you do, leave a shoulder at the propeller end to
allow for reversing in the chuck later.

Drill the centre hole 9mm dia., allowing extra
depth so that the boring tool has room to cut the
full length of taper required. Set the top slide
over Sdeg. and bore the taper (photo 5) taking
small cuts, it is easy to overdo things when
cutting shallow tapers. Note that the photograph
shows the original propeller driver design, so
yours will look slightly different.

Check the depth of the tapered portion of the
bore to ensure that the taper is a full 22.5mm
long. Leave the top slide offset for turning the
corresponding taper on the split collet later.

Transfer the driver to the rotary table in the mill
with the propeller face uppermost and cut the
grooves in the front face with a pointed mill. I used
a stiff 45deg. spade centre (photo 6) and milled the

L

_"r ﬁ : ’ an

Turning the taper collet with the lathe in reverse.

grooves offset from the centre so that the grooves
almost touched each other on the outer edge.

I also drilled the 3.5mm driving pin holes at the
same setting. Now return the driver to the lathe,
with the propeller face outwards and relieve the
centre to a depth of 0.5mm and a diameter of
17.5mm. The driving pins are from silver steel
and are fitted with Loctite to protrude Smm.

You may wish to make a propeller drilling jig
at the same settings as the driver pins or do what
I did and drill two 3.5mm holes in the propeller
washer so that this could be used as a drilling jig.

14 Split taper collet

Turn a piece of HE30 aluminium alloy bar to
slightly larger than the largest diameter of the
tapered hole in the prop driver. With the lathe
running in reverse, use the same boring tool
used for the driver (photo 7) to turn the taper. B

Boring the big end bearing to fit the needle roller.
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With a quick-change tool post this
avoids having to change the top slide
angle and if the same tool is used
ensures an accurate taper.

Turn the taper until the driver
slides on with the front of the collet
about 2mm back from the front face
of the driver. Take very small cuts at
this stage because it is easy to overdo
things. Drill and ream 8mm for the
shaft which must be a close fit in the
bore with no slack.

Use the driver on the collet to set
the parting off tool 2mm from the
rear face (photo 8) of the driver. This
clearance is important to avoid the
driver touching the crank case nose
when things are assembled. The

collet is now parted off to this length.
The slit is best cut using a thin slitting
saw (photo 9) in the mill.

Finishing

16 Propeller washer
This is a simple turning operation and the shape
is not critical. The outside dimension is the
same as the prop driver front so start by turning
a piece of HE30 aluminium alloy bar to this
diameter, Shape the front face as per the
drawing and drill and ream 8mm before parting
off to the correct thickness. Reverse in chuck
and clean up the rear face.

The crankshaft can now be assembled and the
length of the long spacer checked. With the collet

the small end of the connecting rod.

pulled right up to the front bearing there should
be approximately 0.2mm longitudinal play to
allow for expansion. Adjust the front spacer
length if needed to bring the crankshaft and
camshaft pulleys into line and then adjust the rear
spacer to give the correct amount of play.

Check that the rear face of the prop driver is
a fraction clear of the front of the crank case
nose when everything is clamped up tightly.
Adjust if needed.

49 Flywheel

It is sensible to cover the machining of this item

at this point. If you are making the
engine to run in both marine and
aero versions, then the taper can be
turned at the same setting as the
propeller driver which will mean
that only one collet will be needed.
The order in which the flywheel is
machined is important if it is to
remain balanced and run truly on
the shaft.Start with a suitable piece
of mild steel or brass bar just over
70mm in diameter and about 40mm
long. Mount in the 3-jaw chuck and
turn down the starting pulley section
to 50mm dia. for a depth of 10
millimetres. Now reverse the
flywheel in the chuck, holding by the
pulley section. Turn and face the
outside to size (photo 10) and bore
the 40mm recess. Drill and bore the
taper in the same way as described for the
propeller driver and check the fit of the collet.

Using the above sequence, all the major faces
and taper are turned at one sefting and will
therefore be true. Reverse the flywheel in the
chuck and check that the outside runs truly before
finally facing off the front of the pulley section
and turning the starting cord groove to suit the
size of cord to be used.

25 Tensioner shaft

This is a piece of 4mm diameter silver steel faced

off to length.

- 7T nn

— 2T —

49 . Fhyvmeel

FLYWHEEL

Drilling the small end oil hole.
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Finished valve spring caps.

Valve, spring, cap and e-clip assembled.

Finished timing pulleys.

26 Tensioner bracket

This is milled or sawn and filed
from some B8mm thick mild steel.
One hole is drilled 4mm for the
clamping bolt. The other should be
drilled for a press fit on the shaft. |
drilled mine 3.9mm which worked
okay. The shaft is pressed into the
hole in the vice.

27 Tensioner pulley
This is machined from HEIS

First mark two lines on one face to
show the outside edges of the centre
part of the rod (the taper). Set the rod
on the rotary table clamped with the
big end centred and the little end
clamped firmly. When machining
connecting rods I always use clamping
washers which are the same diameter
as the final diameter of the big and
little ends. This gives a guide when
milling the shape.

Set the rod so that one of the guide

aluminium alloy with the bore
reamed (photo 11) for the needle
roller bearing. The belt groove is cut using a
parting tool. Ensure that the inside edges of the
groove are chamfered to avoid belt wear and that
there are no sharp edges on the pulley to cause
damage to the timing belt. Press the bearing into
the pulley with its round edge going in first.

28 Tensioner spacer

This is turned from a piece of brass or bronze
bar and is really optional since the pulley
position is dictated by the belt. Ensure no side
pressure is put on the belt if a spacer is used. |
have not shown any means of retaining the
pulley on the shaft because again it will be
held by the belt.

If you have not drilled and tapped the M4 bolt
hole for the tensioner bracket in the crankcase,
this can be spotted through now whilst the timing
belt is in place. Earlier photographs of the
complete engine show the position to aim for.
The slack in the belt should be taken up with the
bracket at about 45deg. to the vertical.

10 Connecting rod

I have shown a needle roller big end but, as |
mentioned when covering the crankshaft, if you
wish to use a plain bearing, then just ream the big
end 10mm and use a plain silver steel crank pin
of the same diameter.

The connecting rod is milled from a length of
suitable section HE15 aluminium alloy bar. Start
by milling the two wide sides flat and to the
correct |0mm thickness. Ensure that the bar is
set truly horizontally in the mill so that the big

Crankshaft assembly minus the front bearing.

bar to check the final size against the bearing. It
pays to turn a short piece of bar to the same
diameter as the big end outside and try the bearing
fit in this because the connecting rod big end will
stretch slightly when the bearing is pressed in thus
affecting the fit.

If you are boring the hole then drill out to
about 12mm and then use the boring head to
machine to final size. If you have not got a
small hole measuring tool then turn up a go no-
go gauge to use for measuring. It is better that
this hole is on the tight side. If you cannot bore
the bar in the mill, then use the 4-jaw chuck in
the lathe but ensure the bar is parallel to the
chuck face and at right angles to the lathe axis.
I used the rotary table on the mill to shape the
outside shape of the rod.

[22]

Belt tensioner pulley with bearing fitted.

lines is parallel to the X-axis and

then mill the edge to the line with an
8mm end mill. This will leave a radius in the
corners of the big and little ends. Repeat for the
other side of the rod. Now using the rotary table
mill the big end to the correct diameter (photo
14) with the same cutter. With the cutter still set
to that diameter, set the cutter 3mm down from
the top face and mill the big end diameter across
the bottom of the rod.

Now with the mill still set at that setting mill
along the top face of the rod up close to the
little end. Turn the rod over and repeat for the
other face. This should leave the rod thickness
at 4 millimetres. You should now have a rod
which is basically shaped (photo 15) apart
from the little end.

Now set the rod up on the table with the little
end centred and the big end clamped and mill the
little end (photo 16) to the correct diameter. With
the cutter set to the correct depth mill the part of
the diameter over the rod in the same way as for
the big end. Turn the rod over and repeat for the
other side. The rod is now completely shaped and
only needs cleaning up. Using fine needle files
clean the shape up and slightly round all the
edges. Aim to blend all edges smoothly and give
a final polish with very fine emery cloth.

Drill the oil hole in the little end (photo 17)
and finally press in the big end bearing. Check
the fit of the bearing on the big end. It should
rotate smoothly with no stiffness. If it is tight
then press out the bearing and set up the con rod
in the mill and either lap the hole or enlarge with
the boring tool until the press fit is correct.

I have to admit to being in favour of a smear of

and small end holes will be
perpendicular to the surface and
parallel with each other.

Set the quill to the centre of the ’
bar and use a centre drill to spot the
small end hole. Zero the X axis
reading at this point. Drill and ream
(photo 12) the small end. Index the
quill along 58.25mm and centre drill
the big end hole.

The big end bearing needs to be a
tight press fit into the connecting rod
so | suggest boring the hole (photo
13) with a boring head. If you have a
14mm reamer then this could be used

‘-.

Loctite when finally fitting the
bearing but I am careful to keep it out
of the bearing!

33 Gudgeon pin

This is simply turned to length from a
piece of silver steel and then drilled
4mm for lightening. 1 do not harden
silver steel gudgeon pins.

34 End pads

These are turned from brass bar to be
a tight fit in the gudgeon pin bore. The
ends are rounded and when assembled
should be just clear of the bore.

\

but test it first on a piece of aluminium

Completed connecting rod and gudgeon pin.

@70 be continued.
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Right-hand three-quarter view of the author's
delightful barrel organ.

David Wilcox

continues his description starting
with the tracker bar.

@Part Il continued from page 265
(M.E. 4281, 1 September 2006)

in fig 4. The hardwood keys, see fig 5,

pivot about a !/8in. dia. steel rod let into a
longitudinal slot cut in the underside of the bar
frame. Transverse slots in the frame, each the
width of a key cut at 20mm intervals together
with a brass comb or guide at the front, ensure
that each key tracks to an accuracy of better than
!/2 millimetre. The tip of each key is made from
a 10mm length of 2mm dia. silver steel hardened
and ground to a chisel point driven into a pilot
hole in each key at an angle such that it intercepts
a barrel pin at an angle of about 25 degrees. The
width of each tip should be 2 millimetres. A
brass strip is screwed to the tapered rear end of
each key and a small hole is drilled in the end of
the strip for the sticker. Each brass strip is
adjustable by means of a 6BA screw in the top of
the key and this enables any end play to be taken
up in the sticker/ valve action.

There is another set of adjusting screws, one
for each key, but this time 4BA, on the top of the
bar frame in order to set the ‘at rest’ position of
each key which is Imm above the barrel surface.

Arms are attached to each end of the tracker
frame so that it may pivot as a whole in the organ
frame to enable the key tips to clear the barrel
pins when changing tunes or barrels. A key and
its adjustment are shown in more detail in fig 6.
The ratio of the distance tip to pivot and pivot to
sticker should be about 2:3, so that if the key is
lifted 2mm by the barrel pins, then the key tail
should depress the sticker by 3mm in order to

T he tracker bar holds 12 keys and is shown

A SMAALL BARREL
ORGAN

open the valves sufficiently. Hence barrel pins
and stickers should protrude 3mm from the
barrel. Clearly, with moving wood/ metal parts
interfacing to an accuracy of better than | mm,
this calls for a model engineering rather than a
woodworking approach and, wherever necessary,
hardwood such as ramin strip is used.

Bellows
The bellows is double acting and works on the
see-saw principle. This design has the advantage
that, whilst double acting, only one crank and
reciprocator is required. It is also quite compact.
Traditionally, fine quality sheep skin leather was
used for bellows however a much cheaper
alternative, but not as long lasting, is to use
heavyweight rubberised black-out material
obtainable from most
textile material shops.
The frames are
constructed as shown in
fig 7 using softwood

battens and  !/8in.
plywood, all mating
surfaces glued

generously with PVA,
not pinned. Note that the
fixed centre board forms
the top of the twin
bellows and the bottom
of the reservoir.
Altogether five flap
valves are required, an
inlet wvalve in each
bellows bottom board,
two transfer valves in

reservoir top board. First the wind-way holes are
carefully drilled and then the hinged flap valves
are made up, each a small rectangle of 4mm
MDF glued to a larger piece of soft suede leather
extended to one side to act as a hinge. A sliver of
leather is loosely looped over each valve and
glued the board to prevent the flap valve getting
stuck open should the bellows be turned upside
down. Next the material is cut to the profile
shown in the drawing. To ensure that the material
folds correctly when in the bellows or reservoir,
pieces of cardboard of the thickness of a
cornflake packet, as shown in the drawing, are
glued to the inner surface of the material. The
see-saw hinge, made from a piece of chamois
leather, is inserted, pinned and glued between the
battens of the respective boards at the hinge

the centre-board and a The tracker bar. This is an underside view showing details of the key tips

relief wvalve in the and adjusters.

i
.f;/

-

e Fig. 4
J Tracker bar,
end view

=1
i
8

Fig. 6 Key depth adjustment

Fig. 5
Tracker bar,
plan view
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The bellows and reservoir frame before fitting with material, Black out
material was used to cover the frame rather than traditional leather.

point. Before the material folds are put in place,
strips of material are first glued along the inside
angles of the see-saw hinge and the reservoir
hinge and along the outside of the reservoir
hinge. The material with cardboard stiffeners is
then folded to the approximate shape and tried in
position. When satisfied with the fit, the fringes
are glued to the sides of the battens using a
liberal quantity of glue but ensuring that no glue
touches the cardboard. Finally, to safeguard
against any leakage, narrow strips of 2mm MDF
are screwed to the battens over the glued
material. The air outlet from the air reservoir is a
20mm square hole near the right hand front
corner of the centre-board. The relief valve on
the top of the reservoir is similar to the other flap
valves but it has a short, wood lever glued to the
top. When the reservoir is full, the tip of the lever
touches the underside of the barrel shelf, causing
the valve to open and the reservoir top board to
drop. This valve is normally held closed by a
spring. The reservoir delivery pressure is
determined by a strong spring, which is fixed
between the top board and the bottom of the
barrel shelf. The strength of this spring is fairly
critical in order to optimise the pressure and
since my bellows/ reservoir design proved to be a
bit too small, I was unable to get more than about
3in. water gauge out of it. The alternative to a
spring, and often used on old organs, is a lead
weight. The bellows/ reservoir may now be tested
by taping over the outlet, operating the see-saw
and restraining the blow off valve. As the bellows
are rocked, the reservoir should fill and retain its
pressure for 10 to 20 seconds..

Gauge for the bellows test. Scale is marked at
1/2in. intervals for each inch of water pre

Bellows material shown with its cardboard reinforcement prior to being
fitted to the wooden frame.
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Fig. 9 Windchest,

end view
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View of the wind-chest showing the pallet valves. Each valve is capped with

suede leather , which also forms the valve hinge.

Wind-chest and soundboard

The wind-chest, shown in fig 8 and 9 enables
wind from the reservoir to be sent to the selected
pipe or pipes. The elongated chamber is fitted
with twelve spring loaded pallet valves each of
which can be opened by depressing the selected
sticker. Twelve holes are drilled, one for each
valve, close to the front edge of the wind-chest,
aligned with the centre of each valve. Each hole
is lined with a brass tube having an internal
diameter which provides a close friction-free
sliding fit to the !/16in. brass rod on the bottom
end of each sticker. Each sticker consists of a
length of thin dowel, 3 to 4mm in diameter. Each
end was carefully drilled in the lathe to accept, as
a tight fit, short lengths of !/16in. diameter brass
rod protruding about 10mm at the top end and
about 40mm at the bottom end. The pallet valves,
set at 20mm intervals are each 18mm wide and
about 40mm long.

Each valve is faced with suede leather, the tail
of the leather forming the hinge which is glued to
the back of the chest. A groove is milled in the
top surface of each pallet and likewise in a piece
of wood the same size as the pallet which is glued
to the base of the wind-chest opposite each
pallet. A spring in the shape of a hairpin is set
between the grooves and the tension adjusted so
that the pallet valve is closed and the weight of
the sticker is just supported in the rest position. A
moulding pin between each pallet valve ensures
that each valve closes accurately over the hole
leading to the soundboard.

The soundboard is divided into cells, one for
each note, and a pipe is fixed into a hole on the
upper side of each cell. On larger organs, each
cell may lead via sliders to two or more pipes
having the same note but different tonality, each
set of pipes forming a register. A square section
duct constructed from 3mm thick hardwood with
a right angle mitre in the middle, feeds air from
the reservoir to the wind-chest. Each end of this
duct is very slightly tapered and faced with
chamois leather so that as push-fit joints, they are
as airtight as possible.

Pipes

This organ is limited to twelve pipes and to a single
diatonic scale. For simplicity and being unmusical,
I decided to keep to the key of C, i.e. the white
notes only on a piano keyboard, although it appears
that most early 19th century makers chose the key
of G Major. It seemed important to choose a key in
which simple tunes could be found in piano
primers. The problem of tuning the pipes is
completely overcome by purchasing an electronic

Selection of wooden pipes. the choice of material is not critical and

hardwood, softwood or MDF can be used.

As an alternative metal pipes can be used. These
were made from copper tube.

tuner, cost about £20, which indicates directly the
note being sounded and the degree to which it is
sharp or flat of the desired note. Nothing could be
simpler for the musically illiterate.

There are several different options for the
pipes, none of them difficult to make and it is a

Tuning slopper Pipe Lengths

Note 12 (i
G 135
F 155
E 160
n LA
C 195
¢ 210
A LD
G 250
3 285
E 300
D 340
cC 3%0

S g
I'op Cap
.l. 25mm
—=r
) Bottorn Cap
7T X 25mm
v i VN

Fig. 10 Stopped wooden pipe design

matter of personal choice. Pipes may either open
or stopped. Open pipes support both even and
odd harmonics and generally sound brighter than
stopped pipes, which support only odd
harmonics. For the same note, stopped pipes are
half the length of open pipes and so lend
themselves fo a compact design. Remember that
the length of pipes (be they open or stopped), as
the frequency decreases, double in length for
each octave. One further matter is that of scaling.
In order to maintain the same tonal
characteristics across a set of pipes, the cross
section of each pipe should increase with pipe
length in accordance with a certain if often rather
arbitrary law. Herbert Jutterman’s book suggests
how this should be done. However I believe from
illustrations that I have studied that makers of
cheap and cheerful organs did not always follow
scaling laws when dimensioning pipes. In my
limited experience, and for a short scale, it
appears to make little discernable difference but
no doubt pundits will label me a heretic!
Therefore for constructional simplicity so that
the pipe interval for the pipe rack matches the
key interval on the tracker bar, all my pipes have
the same cross section, that is 20mm wide by
25mm deep.

Wood or MDF pipes

These follow the design used by John Smith in
his Busker Organ. They are shown in fig 10 and
may be constructed either from, say, 3mm
softwood, hardwood or MDF. In each case, the
front caps are made from a hardwood such as
ramin or mahogany.

The slit or airway between the bottom cap
and the block is set by the thickness of a piece
of cardboard. This should be about '2mm thick
and cereal packet cardboard seems to serve
well. The top cap, the position of which is
critical to voicing, should initially be secured in
place with a rubber band, a preliminary voicing
being carried out by blowing gently into the
bottom of the pipe. If the pipes are to be
stopped, then close fitting sliding stoppers lined
with chamois leather should be made up to tune
each pipe. If the pipes are open, then an open
slider of some kind is incorporated in the top of
the pipe. Final voicing and gluing the top cap in
place is carried out in situ in the organ using
wind from the bellows. Note that the length
dimensions given for the set of stopped pipes
which I used are plus 5% so that at the initial
voicing, the pipes may have to be shortened so
that the tuning stopper can be positioned just
inside the top of each pipe.
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BRISTOL'
s BONANZA

Malcolm Stride

makes an annual pilgrimage to the
popular west country exhibition
staged by Bristol SMEE

he exhibition at Bristol in August has

I become one of the ‘must visit’
exhibitions since its inception a few years

ago and so it was that I found myself heading

down the motorway to ‘Brunel Country’® early
one morning with a model in the car. I was

. The superb Burrell Showman'’s engine The Griffin by Stephen Harbach.
Displayed complete with patterns and castings and Duke of Edinburgh

Trophy.

2. Lady Kitty GWR 2-8-0 locomotive built by LBSC, and shown by Paul

Wiese from the home society.

3. The fine Savage Electric Light Engine complete in a superbly detailed
horse drawn wagon built and exhibited by Reuben Smith.

looking forward to meeting many of the regulars
at the show and enjoying what is always a good
display of models of all types.

After a wet journey, | arrived to find preparations
well advanced and after registering my model I set
off to have a look round and take some photographs
before things got too crowded. One of the delights
of this show is that the gangways between the
stands are wide enough so that it never seems
crowded even when things are busy.

Geoff Sheppard and his exhibition committee
had produced yet another superb show with a

wide range of excellent models on display,
several excellent club stands, and a good
selection of traders to tempt the visitors. The
Best Club Stand award was taken by the Gas
Turbine Builders Association stand this year for
both an excellent display, and the way in which
club members interacted with visitors.

As with any exhibition report, the difficulty is
deciding what to leave out, so the selection of
models in these pages is again, very much a
personal choice and if your model is not
mentioned that is no reflection on it at all.
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This nice exhibit of a vertical boiler during
construction by Alan Hooper from the
Bristol Society showed the visitors
exactly what goes into such things.

One of Stuart Turner’s well known but
less common designs, the horizontal twin
cylinder Score. This excellent and well
presented example is by lan Hall. This
design is another variation on the very
popular 10V engine.

Anthony Mount showed a wide range of
his designs, including the Kientzy
oscillating engine.

A3 112in gauge 4-6-2 Heilen Lassie,
looking very attractive in Caledonian
Railway livery, by Cyril Chandler from
Cardiff MES.

Visitors were fascinated by this hot air
powered model of a Trevithick locomotive
of 1804 by David Hanstead of the Bristol
SMEE.
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Everyone should find something of interest in
the following pages. Rather than rather than
taking up space with lots of words, only brief
details are give to let the pictures do the talking.

The exhibits are grouped into categories and
start with the steam models on display. These
covered a wide variety of models including
locomotives, traction engines and stationary
engines. One of the stars of the show must be the
superb Burrell Showman’s Engine, The Griffin, by
Stephen Harbach (photo 1) which was displayed
with its Duke of Edinburgh Award trophy awarded
at the 2006 Model Engineer Exhibition.

9. Arthur Bodily's sensational 1:4 scale
747cc DOHC supercharged Austin racing
car was chosen as top model at Bristol.

10. Front wheel and suspension detail on
Arthur Bodily’s Austin.

11. Ingvar Dhalberg brought his imposing
model of the Mercer T35 Raceabout all
the way from Sweden for the show.

12. Unusual model of Archibald Milnes Nut
Cutting Machine in 1:12 scale built by
Maurice Turnbull.

13. Another unusual subject was the Rapidor

12in hacksaw machine in 1:5 scale by lan
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A special locomotive model was the GWR 2-
8-0 locomotive Lady Kitty (photo 2) which was
built by LBSC and exhibited by Paul Wiese. Itis
not common to see a Great Western locomotive
actually built by the great man although he
produced several GWR designs.

A very different type of model in the steam
group was the Savage Electric Light Engine
(photo 3) by Reuben Smith. Reuben has
produced a superb and complete model
including the wagon, dynamo and switch board
all of which made a very nice display. Other
models in the steam section are shown in
photographs 5 to 8.

The next group 1 have called ‘general
engineering’ and it includes a variety of models.
One of the things that struck me this year was that
there were several excellent car models on display.
I suspect that most readers would, like me, agree
that the highlights of the cars must be Arthur
Bodily’s 1:4 scale Austin racing car (photos 9 and
10) and the Mercer T35 Raceabout (photo 11) by
Ingvar Dhalberg who had come over from Sweden
with a collection of fine models. An unusual
model in this section was the 1:5 scale Rapidor
hacksaw machine (photo 13) by Ian Hall.

A category with a good number of models was
that for I/C engines with a varied collection, both
on the I/C Engine Builders Group stand, and
elsewhere including Brian Perkins® superb 1:4
scale Bristol Hydra 16 cylinder double row radial
engine (photo 15) which is nearing completion.
This was the only radial engine with an even
number of cylinders in each row and only two
were built. Another fine part built engine on the
same stand was the 1:3 scale 1923 3-litre Bentley
engine (photo 16) by Mike Sayers.

The last group of models contained some
unusual items. The first was the Congreve clock

14. Stuart Turner ‘Nodding Donkey' oil field
pump by Owen Jones of the East
Somerset SMEE.

15. Brian Perkins' 1:4 scale Bristol Hydra 16-
cylinder radial engine is nearing
completion after 3000 hours work.

16 Another fine engine on the I/C Engine
Builders Group display was the 1:3 scale
1923 3-litre Bentley engine under
construction by Mike Sayers.

17. A very different I/C engine is the Atkinson
cycle engine in which the normal four
stroke engine cycle is compressed into
two strokes. This example was by Brian
Cole from the Stroud SME.

18. Meccano is still popular and this
Congreve clock made by John Wilding
was displayed on the Rite Time
Publishing stand alongside a book on
making clocks using Meccano.

392

MODEL ENGINEER 29 SEPTEMBER 2006




T A

in Meccano (photo 18) displayed on the Rite
Time stand. Another Mecccano model was the
well known block setting crane (photo 19) on
the South West Meccano Club stand.

The Bristol show always has some fine model
boats on show and this year was no exception as
will be seen from photo 20.

An exhibit that really caught my eye was the

lovely shepherd’s hut by Brian Simpson (photo
23) from the Guild of Model Wheelwrights.

As always at major shows, there were many
trade stands in evidence providing a wide range
of buying opportunities from machine tools
down to individual tool tips.

An area that is gaining a lot of interest these days
is that of CNC machining and Arc Euro Trade were

offering the X3 mill (photo 24) fully converted to
CNC use. The machine uses the well known Mach
3 software and was in operation at the show.

In the outside areas, when the weather
permitted, were the working displays including
traction engines, stationary engines, boats and
gas turbines. Visitors could also have a train ride
on the host society portable track.

So that was another excellent show from
Bristol SMEE and visitors seemed to be having
a good time and enjoying the displays. It was
also a pleasure to meet so many readers at the
show, and to be able to put some names to
faces from the club newsletters 1 see G
every month.

19. The well known Meccano block setting
crane on the South West Meccano Club
display.

20. Ebenezeris a Cornish mackerel drifter of
1869 and was modelled by Mike Mayhew.

21. The unmistakable outline of a Pitts
Special, this nice example by Chris Pavey
from the Beaufort Model Flying Club.

22. The Avon and Bristol Woodturning Club
had a fine display of the wood turners art
including this chip carved bowl in lime by
Peter Dugdale

23. The Guild of Model Wheelwrights always
has an excellent display and this
shepherd's hut by Brian Simpson created
a very relaxing atmosphere.

24. The CNC version of the X3 mill
demonstrated on the Arc Euro Trade stand.
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The pulley spigot needs to be machined to a good
standard of finish.

The table gear spindle with its associated gear
attached. The gear is supplied ready made.

The hand wheel is turned from 7/sin. dia. mild
steel bar.

BUILDING A STUART
MODELS PILLAR DRILL

Anthony Mount

describes further parts for this
delightful miniature of an
industrial machine tool.

@Part IV continued from page 267
(M.E. 4281, 1 September 2006)

here are two washers (part 6) required either

side of the drive pulley, made from !/2in.

mild steel they are tumned down to 13/32in.
and drilled 3/16in. before parting off from the bar.

Pulley spigot (part 7)

Also made from !/2in. dia. mild steel bar is the
pulley spigot. The shaft requires a good finish
and should not be too difficult to achieve, as the
material supplied is the free cutting wvariety,
which takes a good finish.

There are a number of ways to arrive at a good
finish; the first requirement is a sharp tool. As
you are working up to a shoulder the tool will
need to be a knife tool, stone a short flat on the
end of the tool and blend it in with the front edge
with a tiny radius. If you look on the front edge
as turning a very fine thread the flat will bridge
the peaks and blend them into a smooth surface
and the tiny radii will help as well. The above
refers to a high speed steel tool. If you are using
a replaceable tipped carbide tool you will have to
work with whatever geometry has been formed
on the tip.

If all else fails you can turn the shaft very
slightly oversize and dress it down to size with a
very fine file. Full size the shaft would have been
turned oversize and finished dead to size with a
grinding operation. So you can try and convince
yourself that the filing stage is emulating the
grinding operation. The completed shaft is
shown in photograph 25.

Table gear (part 9)
The gear is supplied ready-made and does not
require any further work done to it.

Table gear spindle (part 10)
Another shaft with a shoulder is needed for the
table gear. Made from 3/16in. dia. mild steel it is

turned down first to 5/32in. diameter a tight fit on
the gear and then reduced at the front to 1/8in. for
threading 5BA. The major diameter is turned
down to !%64in. and parted off. Reverse in the
chuck and face off and lightly chamfer. The
spindle with gear attached is shown in
photograph 26.

Handles (parts 12 and 18)

Two handles are required and are simple little
turning jobs. But they do need care as they are of
small diameter and easily bent. Start by holding
a short length of /8in. dia. mild steel in the self-
centring chuck and have only about 3/8in.

sticking out. Turn down to 3/32in. dia. then set
over the top-slide and turn the taper, part off,
reverse and lightly radius the end with a file. On
completion they can be fixed with Loctite into
position on the hand wheel and clamp.

Hand wheel (part 13)

The hand wheel is machined from 7/8in. dia. mild
steel. Hold in the chuck and turn down the spigot
to 3/8in. for a depth of 3/32 inch. Drill down
2.7mm and tap 5BA. Form the recess on the
underside, which will require a tiny recessing tool
to be made up. Make up a tool from !/gin. high
speed steel and grind down to half the thickness

) _ : : Fig. 9
5 Fig. 7 Pulley spigot - - " Table
BT 1
ear
< i g izts||® 1411]
= p = gy a a i
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Jockey pulleys look better with the face groove
decoration shown.

like a D-bit. Reduce the width to 5/64in. and grind
on some front rake to make a cutting edge.

The tool can be mounted in a 3/8in. square
holder and used like a trepanning tool but go
slowly and carefully to avoid chatter as it is a
very delicate tool. Part off and hold by the spigot
to clean up the parted off face bringing the part
to finished thickness then, with the recessing
tool, put in the sunken surface in the face.

To put in the five holes mount your dividing
head on the lathe cross slide with a chuck on the
spindle. Hold by the spigot and index around
with a small centre. Then drill four holes at !/8in.
dia. and one at /32in. diameter. The handle (part
12) can be either pressed in or fixed with Loctite,
as seen in photograph 27.

Collar (part 17)

Machined from !/4in. dia. mild steel rod the
collar is drilled /8in. and parted off from the
parent bar. As most drills seem to drill oversize
if used direct into the metal, drill a size under
and open out to the finished size with the
correct drill.

Clamp lever (part 19)
The clamp lever is machined from !/4in. dia. mild
steel rod. Drill down and tap 5BA, the drawing
shows the hole blind at 5/32in. depth. But I drilled
and tapped it right through and made the spigot
on the handle longer to pass right through the
clamp. The clamp lever can be held in the
machine vice at an angle and, after using a small
centre drill to start the hole, can be cross-drilled
at 3/32in. right through the clamp.

The handle can be tapped home with a small
hammer if tight or fixed with Loctite.

Jockey pulleys (parts 20 and 25)

The jockey pulleys start off as a length of 9/8in.
dia. mild steel. Face off the end in the lathe and
after centring drill down and ream to ¥16in.
diameter. Put in the V-groove with a 60deg. screw-

[51]

The ready made spindie
rack that comes with the
kit for the machine.

Jockey pulley spacers are a simple turning job in
mild steel.

cutting tool then part off. Reverse for facing off to
length. As the edges of the V-groove on which you
are gripping with the chuck jaws are so thin it
would be a good reason for using some bored out
soft jaws with which to hold the pulleys.

Both sides have little sinkings in the face but
they are only decorative. They are ¥/64in. wide and
1/32in. deep. Because of the small diameter, which
will create clearance problems, you will need to
grind up a small tool from round high speed steel.
I expect you will use !/8in. diameter HSS, grind
one end to 3/64in. diameter for about !/8in. length,
then grind to half the thickness like a D-bit. Mount
in a little tool holder and present to the work end
on and carefully feed in to !/32in. depth. 1 was
going to say plunge in but thought better of it. The
pair of pulleys can be seen

The jockey pulley bolt is a long thin component
and needs careful machining.

repeat, pull out some more and finish up to the
shoulder, take a final pass over the whole length to
remove the last couple of thousandths of an inch.

Thread the end SBA. Use a tailstock die holder
for this operation. The action of forming the
thread usually raises a burr above finished
diameter so it will need to be dressed down with
a very fine file.

Part off and reverse in the chuck then face off
the end and give the edge a small chamfer to
finish it off.

Spindle rack (part 29)

The spindle rack is supplied complete and does

not require any extra work (photograph 31).
@710 be continued.

in photograph 28.

Jockey pulley
cers

(parts 21 and 26)
Though they have different
part
jockey pulley spacers are & w
identical. Made from
5/16in. diameter mild steel, i
face off the end and drill T .
down and then ream at
1/gin. diameter. Turn down
to 3/16in. diameter for

numbers the two ' w0

Fig. 19
Clamp L
lever =

3/gin. length, and then put
in the recess forming the
two flanges, then part off. Bl L%
The pair are shown in
photograph 29.

Spacer washers vl
(parts 22 and 27)

Two little spacer washers
are required in mild steel
and are simple turning jobs.

Figs. 21 & 26

Jockey pulley spacers

.-
MR

; ' P 2

Jockey pulley bolt
(part 23) w2
A jockey pulley bolt is 3
required made from 7/32in. L i
mild  steel  hexagon P
material and is shown in . ix
photograph 30. This is a X
long bolt of slender
diameter. Start with about
12in. proud of the chuck
jaws and turn down to just uk
over finished diameter, 4
pull out another !/2in. and 51

HEE VS 28

Fig. 23
Jockei 1
pulley bolt 1

<1
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Kjeld Hoejfeldt
in Denmark tells how he
reawakened his boyhood interests.

s boy I was very interested in things
Atechnical. and still am. At that time I built

a steam engine where the boiler was a
Nescaf€ tin and the oscillating cylinder was a brass
tube from a scrapped radio set. However, I also
acquired other interests, and when [ left school |
did not choose a technical higher education. In
2000, after retiring as a chartered accountant, [
began to search the Internet to find some model
steam engines as | thought about continuing the
model building that I had left 50 years ago. Among
the steam engine models I also found a few Stirling
engines. [ lost my heart to this amazing engine. |
also learned, that a lathe is not always necessary to
build some of these engines.

The first engine I built was a *Can and
Balloon® Stirling engine. Later on I built more
advanced models, like a fan driven by one of
these engines. | have also built gamma engines
equipped with syringes as a power
cylinder/piston. However, | felt isolated and
decided to join a Model Steam Club and the
Danish Association of Inventors. In both of these
societies | have met very kind and clever people.
I have attended most of their meetings and public
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BEAM STIRLING ENGINE
WITH REGENERATOR

shows. At these events I like to show off my
engines and tell visitors all about the Stirling
Engine. While trying to make a leaflet
concerning the ‘Can’ Stirling engines, which the
club could sell at shows, I found that my notes
were too extensive for a leaflet and looked more
like a book chapter. I therefore decided to write
about my other engines and, as a result of this,
had a small book published by Camden
Miniature Steam Services in 2004,

I still do not possess a lathe but, in my small
workshop, | have a good bench drill with a cross-
slide, a vice, hand tools, soldering equipment and
so on. My method of building model engines is
to break-up scrapped items and put parts from
them into stock. Then, if I am in a technical
mood and maybe have got some ideas about a
new model engine, | examine the stock and take
out likely useful items for further evaluation. Not
an effective way of building model engines, but it
is exciting and I never know beforehand what the
result will be.

Part of my activities include trying to make
other people interested in technical matters and
to show them how to build an engine or some
such, even if they don’t possess a lathe or a fine
workshop. A beam Stirling engine with a
regenerator is my latest engine. It was built as a
‘left-hand job’ among many other projects over
three weeks in October 2005, The construction of
the engine and how the single parts were
designed and made is now described. Here is
how I did it.

Displacer
In stock in my small workshop I had set aside a
brass cylinder, which had been a part of a bracket
lamp. The outer diameter was 2.48cm (the inner
2.2cm) and the length 8 centimetres. It was
closed at the bottom, and I had noticed, that this
cylinder fitted very well with the diameter of the
hole in the centre of the hard disc, which I had on
stock from breaking-up some personal
computers. These made fine cooling fins.

Brass is not the best material for making a
displacer cylinder but anyhow it is useable and,
because of the cooling fins available, I thought
that I still could try to make a displacer from the
brass. My next problem was to find something,
to be used as the displacer piston. I didn’t
succeed and as an example, the diameters of
some aluminium cigar tubes were too small. |
then believed, that I could try to place some brass
mesh around a cigar tube and thereby enlarge the
diameter. Perhaps the brass mesh at the same
time could function as a regenerator?

I decided to give it a try and so I shortened a
cigar tube to a length of 6cm and pressed a piece
of balsa wood into it, like a cork. 1 then made a
groove in the centre of the top of the balsa cork
to make room for a small iron ball, joined to the
end of the piston rod (a rod from a floppy disc
drive). The piston rod was then joined to the
displacer piston by a little metal disc (with a hole
in the centre) fastened to the balsa wood by two
small screws, In this way the piston is hanging in
the piston rod, and because of this, the piston is

able to move a little inside the cylinder. Finally,
the inner edge of the piston was sealed by a little
epoxy repair-sealer.

I succeeded in fitting the brass mesh with a
tight fit to the piston and then fastened it using
two small nails passing through the tube and
into the balsa wood inside the piston. When
tried, the piston did fit into the cylinder and I
ascertained that it fitted well and also that the
friction between the two walls was of no
particular importance. The finished piston is
shown in photo 1.

The next job was to close the displacer/cylinder
at the cool end. First I made a brass disc with the
same diameter as that of the cylinder. In the centre
of the disc I drilled a hole for the piston rod and
the matching guide bush. Afterwards, when I
found a guide bush that seemed to be good, |
soldered this onto the centre of the disc.

To keep the disc in place and for making the
cylinder airtight I put a brass ring (part of a water
pipe union, which matched the outer wall of the
displacer/cylinder) around the disc and soft
soldered it all together when the piston had been
placed inside the cylinder. Before that [ drilled a
hole through the upper part of the brass ring and
soldered the output tube of the displacer in there.
The displacer now seemed to be finished so I
then equipped the cylinder with six cooling fins
(from the hard disc).

T had an idea about a design with the displacer
mounted vertically. Not such a good idea because
of the heat from the furnace would probably also

396

MODEL ENGINEER 29 SEPTEMBER 2006




heat at least the lowest cooling fin. Nevertheless,
I decided to try, and mounted the displacer on a
base (an old lithographic copper plate with a
black surface) by four threaded iron bars 12em in
length. This could be done because I had drilled
four holes in five out of the six the cooling fins.
The bars could then be taken up through the fins
and be held there by nuts above fin No. 5 and
nuts below fin No. 1. The uppermost fin is only
resting upon the other fins.

Now the question was, whether the displacer
could work, and if it could be a usable part of
an engine? If not | had to stop right there. To
find out I connected the output tube of the
displacer and a glass syringe using a plastic
tube and then heated the hot end of the
displacer cylinder using a piece of solid alcohol
fuel.

Fortunately, when I moved the rod of the
displacer piston up and down by hand, the piston
inside the syringe also moved, and quite a lot.
This gave me some hope, but the next question
was, whether the output from the displacer
cylinder would be sufficient for the working
piston to turn a suitable flywheel and drive other
parts of an engine?

Power cylinder and piston

I chose the glass syringe previously mentioned as
the power piston/cylinder mostly because [ had
one available and because my experience from
former engines with these had been good. The
heat from the displacer is not a problem as the
syringe is connected to the cold end of the
displacer cylinder.

The diameter of the glass cylinder is 15.4mm
inside and the length is 88 millimetres. 1 didn’t
shorten the cylinder and I have not in any way
tried to hide that the cylinder is a syringe. It is
important to me always to enable people to
judge all of the parts and the materials, which
are used to build an engine, at least to
encourage them to try to build something for
themselves.

Thinking about the crankshaft I cut the
piston rod close to the piston, and made in the
ends of the rods a coupling block, and then

joined them again.

Flywheel

The next item to source was a flywheel. Going
through the selection of flywheels on stock in my
workshop | chose a wheel from an old reel-to-
reel tape recorder. The weight of this wheel is
300gm and the diameter 12 centimetres. I then
made a provisional stand for the flywheel and the
shaft and equipped the shaft with a very
provisional crankshaft. It was important to find
out if the flywheel was fit for the power that the
power piston could finally develop.

When heating the hot end of the
displacer/cylinder and moving the displacer shaft
up and down by hand I ascertained that things
worked fine together and that the flywheel was
probably usable.

You can see the parts in photo 2. The flywheel
stand here is not the provisional one but the final
one in progress. So far so good, but there was still
a long way from here to a final working engine.
And how would the engine look?

Design of the engine

As I have never built a beam engine before I was
persuaded to use the following configuration in
spite of the heating problems mentioned above.
On the other hand, a vertically mounted displacer
was preferable because of the *hanging’ displacer
piston, My first job when designing the engine
was to decide where to place the power cylinder
and how to make a stable stand for it. Also,
where was I to place the flywheel on the base so
that the crankshaft lined up with the beam and
also the rod of the displacer piston.

When I had marked out the positions I
didn’t make small centre dots but drew some
straight lines across the copperplate base to
mark the positions. Why not use the black
surface and in this way provide the surface
with a form of decoration?

The power cylinder had to be situated at the
same level as that of the shaft of the flywheel and
be mounted on a stable non-rocking base. For
this purpose I made an upright, which could be
fastened to the base by a nut and bolt. On the top
of the upright I soldered a shelf (angle shaped)
for the cylinder with both parts made from brass.
After this I provided the cylinder with two O-
rings and placed the cylinder on the shelf and
fastened it with sewing thread. The O-rings made
the mounting on the shelf a little elastic but
afterwards a lot of turns of sewing thread pressed
the two units safely together and kept the cylinder
stable. The copper bands around the cylinder are
only decorative and just cover the sewing
threads.

For the flywheel I made a stand from hardwood
provided with two pieces of an angle shaped brass
bar making up their base. Hardwood is not elastic
and therefore this is often better than metal bars

and much more attractive. In this case [ used rose
wood (still a bit in stock) and provided the stand
with ball bearings for the flywheel shaft 65mm
above the base.

The crankshafts on each side of the flywheel
are identical. The crankshafts are made from a
brass bush (stemming from the flywheel inside a
video player) provided with a grub screw to
fasten them to the flywheel shaft. The bush has
then been provided with a 3cm long brass bar
through which 1 have milled a slot beginning
10mm from the centre of the crankshafi. In this
slot I mounted a bolt making up the crank pin
and | then provided the pin with a small ball
bearing. As you will see the slot makes it
possible to adjust the distance between the
centre of the shaft of the flywheel and the crank
pin from 10 to 13 millimetres. On the ball
bearing | mounted the piston rod, which was
lengthened with a piece of brass bar soldered to
the rod.

The crankshaft of the beam is identical to that
of the power piston, but here the rod has been
made from two brass tubes, which fit like a
telescope and can be locked together by a screw
in a muff soldered around the outer tube. In this
way it is possible to adjust the length of the rod.

The beam proved not to be a problem and is
situated on a pillar 16cm above the base. It is
fastened to a double ball bearing (a fine little
thing) pressed into a hole drilled through the
pillar. It should be mentioned that all of the ball
bearings used are items from my scrapping
computer parts. The beam is joined to its
crankshaft rod by a bolt provided with a ball
bearing. The bolt can be moved forwards and
backwards inside a slot milled through the beam.
In this way it is also possible to adjust the angle
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of the beam and the position of the piston inside
the displacer/cylinder.

As the ends of a beam, when moving, describe
a part of a circle the position of the end of the
beam above the rod of the displacer piston moves
a little from the centre of the piston rod and
would immediately cause some friction. In the
carly days of steam engines many designs were
tried out to avoid this.

In my case, with a tiny engine, I thought that
the solution could be to let a ball bearing joined
to the piston rod move a little forwards and
backwards upon the beam. I had calculated that it
was only a question about | to 2 millimetres. In
my stock I found a small ball bearing provided
with a collar. Good find, I thought, and screwed
it on an electrical sleeve. Then I placed the ball
bearing upon the beam and put the upper part of
the displacer piston rod into the sleeve and
fastened it by the other screw in the sleeve. Later
on I provided the design with a small spring and
a collar beneath the beam in order to ensure that
the piston moves downwards even if the speed
should be very high.

As I do not produce drawings, just a few
sketches when I begin to build an engine it is
important that all of the parts of the engine can
be adjusted when the engine has been finished.
That's why I have mentioned all of the
possibilities.

But it is not only a question of advantages
because in this way it is also possible to make
incorrect adjustments of more than one part of
the engine at the same time.

You can see all of the parts of the engine
mentioned above in the photos of the finished
model on this and the title page.

Furnace and burner

The furnace is a rather simple one but good. It
consists of the four iron bars mentioned above.
These have been surrounded by a brass mesh on
three sides. On the top and in the bottom, the
walls have been equipped with a thin brass plate
mostly for decoration.

It is well-known that it is impossible for a
flame to burn through a metal mesh. Here the
brass mesh prevents the escape of the flame of
the burner and even the heat seems to me to be
kept back. The brass mesh is then an important
part of the solution of the heat problem
mentioned. Another considerable thing is that I
have also stuffed rock wool into the upper part of
the furnace and around the displacer/cylinder but
not around the lowest part of that.

The engine can be heated by solid or
liquid alcohol. The burner I made for

rod of the displacer/piston. This surprised me,
but luckily I found a better bush, but the
question was now, how to remove the bad bush?
With soldering the risk could be that the piston
rod could be soldered into the guide bush. I
therefore decided to let the old bush stay in
place and put the new bush upon the old bush
and then sealed them with epoxy repair-sealer.
This succeeded very well and until now it has
been a durable solution.

However, the engine would still not run so |
tried several adjustments. | enlarged the
diameter of the crankpin from [0mm to
12.5mm, turned the phase of the pistons from
90deg. to 60deg. and at last [ threw a cool wet
cloth upon the upper cooling fin, which was
rather hot. I was, [ believe, somewhat
disappointed but suddenly the engine began to
run and, after some adjustments and finishing
the furnace, the engine has been kind fo me.

Later results
The engine performs with a speed between 500
and 900rpm when the rate of heating is high.
However, it does not run for a very long time
because of the temperature on top of the
displacer/cylinder gets too high. At low heat the
engine runs at 200 to 500rpm, but then it can do
this for hours. 1 prefer low revolutions as they are
better for watching the individual parts of the
engine working and enjoying the sound of almost
complete silence.

1 think that the economy is very good. One day
I measured that the engine ran for 2 hours and 22
minutes on about 17 millilitres of liquid alcohol.
Here we are back again to the beginning and the
question is: does the brass mesh around the
power piston really work as a regenerator? I don’t
know for sure, but the result is satisfactory to me.

Concerning the glass syringe, this has to be
kept very clean in such a tiny engine. Some gases
from the displacer, arising from oil and the
material used I think, deposit impurities upon the
inner surface of the cylinder. This means that
some friction arises and therefore it is important
to clean the cylinder and the piston at short
intervals.

I have calculated the swept volumes in this
way:

Power cylinder Displacer cylinder

liquid alcohol is a part of a brass tube. ~ Diameter 1.54cm 2.20cm
It is 25mm dia. and 50mm in length. Radius 0.77em 1.10cm
The bottoms have been closed by brass Stroke 2.50cm 2.00cm

discs and silver-soldered. As my
soldering is not very beautiful the
plates have afterwards been covered
with a black repair-sealer.

First run

I did the very first run before finishing the
furnace and I used solid alcohol as the heating
source. From the outset many problems arose.
The first one was insufficient power from the
power piston, especially the power from the
pressure phase which was disappointing. |
therefore thought that the reason could
probably be a leak. I then discovered that the
guide bush didn’t fit tightly enough around the

0.77x0.77 xt x 2.50 =
4.65 cubic cm

L1I0x 1.10 xmx 200 =
7.60 cubic cm

These calculations show that the ratio of the
swept volume of the displacer cylinder to that of
the power cylinder is 1.63. About the 90deg.
phase, it should be mentioned that the engine is
not particular about this phase, but in my opinion
it likes the 90deg. one best.

1 am satisfied with the engine but I am still
working on the heat problem and I am studying

how the engine runs and why also this
engine does it ‘in this way’.
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THE MODEL ENGINEER

EXHIBITION oo o

Please return completed form to:
Model Engineer Competition,

9 Tranmore Lane, Eggborough,

E. Yorkshire DN14 OPR

ENTRY FORM - COMPETITION & LOAN MODELS CLASS | ENTRYNO.
PERSONAL DETAILS (Please print)
Surname Forename(s) Age:
Address
Post Code:
Home Tel No Daytime Tel No

Moadel Club or Association

Have you entered before? (Y/N)

Do you purchase or subscribe to an Encanta Media Ltd magazine? (Y/N)

How many years have you been a modeller?

Mail Order Protection - please tick this box if you would prefer not to receive mail from other companies which may be of interest to you ]

MODEL DETAILS — PLEASE TICK BOX IF MODEL IS FOR LOAN [

Entry Class (competition entries only)

Model Title (to be used for catalogue and display card)

Model Description

Model Scale Length Width Height Weight

Type of construction

Parts not made by you and commercial items

Have you supplied a photograph? (Y/N)
Are you supplying Judges Notes? (Y/N)

Value of Model (Encanta Media Ltd will not insure the model unless a value is entered) £

Name and address of your local newspaper

N.B. Please make a copy of this form and any photographs enclosed for your own reference.
Please note that Encanta Media Ltd will not accept liability for any loss of documents or photographs submitted with this form.




TO HELP YOU GET THE BEST FROM
THE MODEL ENGINEER EXHIBITION

These notes are written purely for guidance. Full information is contained in the Competitors’ Information booklet which is sent to every entrant as part of the information
package. If you have an item and are unsure as to the Class into which it should be entered, leave that section blank and we will take care of it. The Judges have the right to
move any competition exhibit into another class if they feel that by doing so its chances of gaining higher marks or a more appropriate award are improved.

this by writing Loan on the form in the box identifying
the Class. Loan models are not judged but carry all
other privileges associated with competition entries.

Part built models are particularly welcome in the Loan
Saction; visitors like to see work in progress, and entry
does not preclude the item being entered in competition
when completed.

The classes listed below are those associated with
mainstream model engineering.

Club exhibits

Where a club is exhibiting, each model should be entered
on a separate antry form and clearly identified as a club
exhibit by entering Loan/Club in the class section box.
This ensures that we have a full record of all models on
display during the show and facilitates matters of
administration and insurance.

Additional forms

If you do not wish to deface your copy of the magazine we
are happy to receive photocopies of the entry form, one for
each model. We will be pleased to send out extra forms if
required, so if you know of @ modeller who is not a reader
of one of our magazines but who you think may wish to
participate, please advise them to contact our Exhibitions
Office, or simply photocopy the entry form for them.

The success of the show depends largely on the number
of models on display. Your work could well be the stimulus
which inspires someone else to start in the hobby. There can
be no doubt that this event is our showcase on the world of
modeliing in all its aspects. Every modelling discipline needs
more and more participants, and it is by displaying not only
the créme-de-la-créme, but also examples of work of a more
achieveable standard, that people are encouraged to join
into the wonderful world of modelling, in whatever aspect.

We look forward to seeing a sample of your work at
the show!

| f the item is offered as a Loan exhibit please indicate

Engineering Section

A1 Hot air engines.

A2 General engineering models (including stationary
and marine engines).

Internal combustion engines.

Mechanical propelled road vehicles (including
tractors).

Tools and workshop appliances,

Horological, scientific and optical apparatus.
General engineering exhibits — not covered by
the above

ZE8E EZ

Railway Section

B1 Working steam locomotives 1" scale and over.

B2 Working steam locomotives under 1” scale.

B3 Locomotives of any scale, experimental, freelance or
based on any published design and not necessarily
replicas of full size prototypes, intended for track duties.

B4  Scratchbuilt model locomotives of any scale, not
covered by classes B1, B2, B3, including working
models of non-steam, electrically or clockwork
powered steam prototypes.

B5 Scratchbuilt model locomotives gauge 1 (10mm
scale) and under,

B6 Kitbuilt model locomotives gauge 1 (10mm scale)
and under.

B7 Scratchbuilt rolling stock, gauge 1
(10mm scale) and under.

B8 Kitbuilt rolling stock, gauge 1
{10mm scale} and under.

B9 Passenger or goods rolling stock, above 1" scale.

B10 Passenger or goods rolling stock, under 1" scale.

B11 Railway buildings and lineside accessories to any
recognised model railway scale.

B12 Tramway vehicles.

Marine Models

C1  Working scale models of powered vessels (from any
period). Scale 1:1to 1:48

C2 Working scale models of powered vessels (from any
period). Scale 1:49 to 1:384

C3 Non-working scale models (from any period). Scale
1:1to 1:48

C4 Non-working scale models (from any period), Scale
1:49to 1:384

C5 Sailing ships and oared vessels of any period —
working.

C6 Sailing ships and oared vessels of any period — non-
working.

C7 Non-scale powered functional models including
hydroplanes.

C8 Miniatures. Length of hull not to exceed, 15in for 1:32
scale, 12in for 1:25 scale, 10in for 1:16 scale; Sin for
1:8 scale. No limit for smaller scales.

C9 For any model boat built from a commercial kit.
Before acceptance in this class the kit must have
been readily available for at least 3 months prior to
the opening date of the exhibition and at least 20 kits
must have been sold either by mail order or through
the retail trade.

Scale Aircraft Section

D1 Scale radio control flying models

D2 Scale flying control-line and free flight

D3 Scale non-flying models, including kit and
scratch-built

D4 Scale flying radio controlled helicopters

Model Horse Drawn Vehicle Section
G1 Carriages & other sprung vehicles.
(Omnibuses, trade vans etc.) Wagons, carts and
farm implements. Caravans.

Junior Section

J1  For any type of model, mechanical or engineering
work, by an under 14 year old.

J2  For any type of model, mechanical or engineering
work, by an under 16 year old.

J3  For any type of model, mechanical or engineering
waork, by an under 18 year old.

All entries will be judged for standard of craftsmanship,

regardless of the modelling discipline, i.e. a boat will not

be competing against a military figure. Providing & model

attains sufficient marks it will be awarded a gold, silver or

bronze medal.

Model Vehicle Section

K1 Non-working cars, including small commercial
vehicles {e.g. Ford Transit) all scales down to 1/42.

K2 Non-working trucks, articulated tractor and trailer
units, plus other large commercial vehicles based on
truck-type chassis, all scales down to 1/42.

K3 Non-working motor bikes, including push bikes, all
scales down to 1/42.

K& Non-working emergency vehicles, fire, police and
ambulance, all scales down to 1/42

K5 Non-working vehicles including small commercial

vehicles (e.g. Ford Transit,) scale from 1/43 or smaller.

Any available body shells including Concours, in any

scale or material, to be judged on appearance only.

K7 Functional model cars/vehicles which must be able
to move under its own power of any type. Can be
either free-running, tethered radio controlled or slot
car, but must represent a reasonable full size replica.

DUKE OF EDINBURGH
CHALLENGE TROPHY

Rules and Particulars

1. The Duke of Edinburgh Challenge Trophy is awarded
to the winner of the Championship Award at the
Model Engineer Exhibition.

2. Thetrophy remains at all times the property of
ENCANTA MEDIA LTD.

3. The name of the winner and the date of the year in
which the award is made will be engraved on the
trophy, which may remain, at the discretion of
ENCANTA MEDIA LTD, in hisfher possession until
required for renovation and display at the following
Model Engineer Exhibition.

£

4. Any piece of model engineering work will be
eligible for this Championship Award after it has
been awarded, at The Model Engineer Exhibition,
a Gold or Silver medal by ENCANTA MEDIA LTD
No model may be entered more than once.
6.  Entry shall be free. Competitors must state on the
entry form:
(a)That exhibits are their own bona-fide work.
(b) Any parts or kits which were purchased or were
not the outcome of their own work.
(c) That the model has not been structurally altered
since winning the qualifying award.
7. ENCANTA MEDIA LTD may at their sole discretion
vary the conditions of entry without notice.

COMPETITION RULES

1. Each entry shall be made separately on the official
form and every question must be answered.

2. Competition Application Farms must be received by
the stated closing date. LATE ENTRIES WILL ONLY
BE ACCEPTED AT THE DISCRETION OF THE
ORGANISERS.

3. Competitors must state on their form the following:
(a) Insured value of their model.

(b) The exhibit is their own work and property.

(c) Parts or kits purchased.

(d} Parts not the outcome of their own work.

(e} The origin of the design, in the case of a model
that has been made by more than one person.

NOTE: Entry in the competition can only be made by one of

the parties and only their work will be eligible for judging.

4, Models will be insured for the period during which
they are in the custody of ENCANTA MEDIA LTD

5. Ajunior shall mean a person under 18 years of age
on December 31st in the year of entry.

6. Past Gold and Silver medal award winners at any of
the exhibitions promoted by ENCANTA MEDIA LTD
are eligible to re-enter their model for the ‘Duke of
Edinburgh Challenge Trophy'.

Past winners at any of the exhibitions promoted by
ENCANTA MEDIA LTD will not be eligible for re-entry
into the competition unless it has been substantially
altered in any way.

7. ENCANTA MEDIA LTD reserve the right to:

{a) Transfer an entry to a more appropriate class.

(b) Describe and photograph any models entered for
competition or display and to make use of any such
photographs and descriptions in any way they may
think it

(c) Refuse any entry or model on arrival at the
axhibition and shall not be required to furnish a
reason for doing so.

8.  Entry into the competition sections is not permitted by:
(a) Professional model makers.

(b) Anyone who has a financial interest in the direct
supply of materials and designs to the public.

NOTE: If unsure, please contact the Compatition

organisers prior to the show.

9. The judges’ decision is final. All awards are at the
discretion of the judges and no correspondence
regarding the awards will be entered into.

10.  Exhibitors must present their model receipt for all
models collected at the end of the exhibition and
sign as retrieved.

11. The signed release for each model must be
presented to security staff when leaving the
aexhibition complex with display model(s) after the
close of the exhibition.

=,

IMPORTANT NOTE: PLEASE MAKE COPIES, INCLUDING
PHOTOGRAPHS, OF ALL INFORMATION RELATING TO
YOUR MODEL, AS ENCANTA MEDIA LTD WILL NOT
ACCEPT LIABILITY FOR ANY LOSS.

CLOSING DATE 12TH DECEMBER 2006




Keith Wilson

continues the work on Lillian, chats
about the Evesham Vale Light
Railway and discusses the

work of Herman Finke.

@ Part XXV continued from page 283
(M.E. 4281, 1 September 2006)

s a matter of possible interest, there are
Afour Lillians under construction or about

to start, including the two in my work
house. I am (perhaps naturally!) doing the first,
and my work house sharer is doing the other. His
is not so far advanced as mine, so he has the
advantage of seeing how | do it and then
occasionally noticing a better way. His will be
‘pure Lillian® and mine will be Gwrillian, reason
obvious. One of the other two is in the Norwich
area; t'other is ‘down under’ in New Zealand. 1
now have only one set of laser-cut frames
‘superfluous to my requirements’.

A few errors have shewn up, and as far as |
know drawings have been corrected, but I cannot
promise absolute accuracy. It is amazing how
long it can take for mistakes to be reported back,
one of mine on the 5in. King John took about 20
years to get back to me, and | understand that
now and again some errors yet surface on Juliet
and Tich (described, if memory is correct, in the
late forties/early fifties). The number of these
being made must be well into the hundreds, so
errors must have been noticed. I have begged
before about feedback - positive or negative - but
it is very rare.

For some years | have been using a 21in. CRT
monitor with the computer; the size is much
more convenient for design work. However, |
recently purchased a 19in. TFT type, which on
careful checking shewed up as the same effective
screen size as the 2lin. - good news indeed! So
the smaller is about the same size, begorrah!

Although to make a locomotive from one’s
own drawings as they are drawn shews the
advantages of this practice in correcting
mistakes, it is not always possible to carry out
this procedure - regretfully. However, the errors

LILLIAN

A NARROW GAUGE
LOCOMOTIVE

for 71/4n. gauge

Wilson’s Words of Wisdom

As long as human beings divide
themselves into groups marked off by
trivial culture differences and consider]

these differences worth dying
for.....we shall have wars.

still tend to shew up and some drawings can at
least be ‘brought up to date’ so to speak. Even
making the locomotive from your own drawings
some time later only helps to a certain extent.

For example, my first locomotive made
commercially was 1366, drawings now held by
G.L.R. Distributors of Hertfordshire. I understand
from the grape vine that this design is the second
most popular of all - Romulus being by far the
first. I built one about four years or so after doing
the drawings and lost count of the corrections
needed; fortunately few. I immediately made
another pair, still corrections required.

Several years later | made a batch of five, still at
least one correction seen; however [ think it might
well be that this design is now clanger-proof - at
least I have heard of none, fingers crossed!

Regulator

On doing some work on the regulator and cross-
section drawings (back to Lillian) I noticed that,
as drawn, the regulator operating arm fouls one
of the long stays in the closed position -
unhelpful. Also, although there is plenty of room
inside the steam dome for the regulator, assembly
of it would not be one of the lighter matters.
Likewise if the steam dome is silver-brazed in as
per initially planned, it is rather vulnerable to
knocks as well as being rather awkward. Sod’s
law applies also.

So as an alternative, I suggest the new design
shewn here. It means that the regulator can be
installed somewhat more easily and then the dome
can be bolted into place. Of course, since Lillian is
not a true-scale miniature of a known prototype,
there is much scope for assorted embellishments.
Detailed correctional drawings dealing with the
problem of regulator fouling will be published later.

Evesham Vale Light Railway

As might possibly be expected amongst the
cynical, this fine light railway (15in. gauge) is
actually on the top of a hill. This gives the
advantage on a clear day of fine views over the
Vale of Evesham and surrounding areas.

I took several photographs, but the one I
particularly wanted is too blurry to be much use.
It shews an unusual modification to its
Walschaert's valve gear. Presumably from the
point of clearance, the weigh shaft is in the usual
position, but lever downwards instead of the
more usual upwards position. This has the effect
of reversing the usual system of ‘the pole’ being
forward for forwards or ‘chimmock first’
running, and vice versa. I was not able to
examine closely (at time of writing ‘getting
about’ is difficult and scon painful) but this
‘reversed reversing’ is compensated for by using
the top of the expansion link for forward running.
The combination lever is as normal.

Perhaps, needless to state, the locomotive is a
good runner as is the line’s other locomotive
(both are outside-frame tanks) which has Baker
valve gear. A nice roomy tunnel is provided
(photograph) and as the train comes up to it the
guard switches the train lights on. 1 don’t think
there are too many other small railways with the
feature of internal lighting.

1 can see no reason why Anna's tender cannot
be fitted to Lillian, it has many good points (not

locomotives.

is 15in. gauge.

A
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locomotives.

Railway points!) but what may be described
perhaps as ergonomic points for its purpose. [ am
trying to work some of these into a GWRillian
tender: not too much success at time of writing
this (5 August).

I must emphasise D. A. G. Brown’s remarks on
a power-braked tender, in this gauge it is well that
this measure is not overlooked. I remarked
recently on Simple vs. Automatic brakes,
vacuum operated. Air brakes (Westinghouse
type) have the advantage of smaller brake
cylinders; but the disadvantage of a considerably
larger “box of tricks’ to produce compressed air -
plus automatic control of the device - compared
to the size of a supplier of vacuum.

There is a small matter to remember, to wit
that it is easier to track down leaks of compressed
air (stethoscope highly recommended) than leaks
in a vacuum system. The Malden Society or Club
has, or did have, two sets of permanently-coupled
carriages with a small diaphragm pump driven
from one of the axles that pumped a up a goodly
supply of compressed air. The brakes were
controlled by a lever on the leading end of the
front carriage - easily reachable by the driver
concerned. On my first operation of my first
71/4in. locomotive I was unaware of which way
this lever worked and as the train went round the
track the locomotive puffed louder and louder,
whilst the speed got slower and slower - I realised
that with the lever in the wrong position the
brakes were being pumped on! Perhaps needless
to state, the train had started from ‘all cold’ so
there was no initial brake power to contend with.

Does anyone ‘out there’ know of the Fink

The Evesham Vale Light Railway engine sheds shown together with both

o= -

on a left~-hand curve.

Out on the track and one of the trains and two of the carriages are shown

5.875

LILLIAN
© STEAMDOME

valve gear? Apparently, it has just one eccentric,
with a curved link pivoted near the centre to
enable reversing. | understand that it was used on
an infernal combustion engine, so why it was
required to reverse same is a bit of a puzzle. I was
asked for details recently, but was unable to help.
The only Fink I know of was one Herman Finke,
a composer and conductor. Amongst other
things, I believe he wrote the piece called

Glowworm, but an unfortunate claim to fame lies
in his conducting a piece which included the line
“Hush Hush Hush. Here comes the bogey man”.
For some reason, the King was walking down the
aisle. Oops!

Errors
Have discovered an error or two in the Lillian
design, cannot understand why or wherefore.

Two collars with radial holes tapped for screws are used for setting the

piston md length on Lillian.

The modified expansion link bracket shown with the guide bar, cross-head
and other parts.
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The expansion link bracket needs two slight
modifications, shewn on drawing. The chamfer in
the top front outside edge is to get a bit more
movement towards forward running in the lifting
links, likewise a bit more clearance in the width of
the slot in the front where the radius rod emerges.

I noted that on the original, the lifting link is
left as a plain *block’, whereas | shew a neater-
looking part which only takes a few more
minutes to make. Please yourself.

A problem that always arises in steam
locomotives (except perhaps in full-size,
particularly at Swindon) is eliminating the
effect of the build-up of machining tolerances
where they affect cylinder clearance, for as may
be well understood, tolerances cannot really be
scaled. The Swindon tolerance on coupling rod
centres was 0.006in. maximum as far as [ know,
so work it out for yourselves just what it would
mean for us.

Prepare two piston rods - or same as number of
cylinders - leaving them about 2in. longer in
7!/4in. gauge - with tapered end fitting into
cross-heads. Pin them with a taper pin, probably
best to leave this pin full length at this stage.
Make two collars, with tapped hole so they can
be locked. One at least should be fairly short -
say about 1/2in. long, t'other may be longer but
’tis not important.

With at least the drive centre wheels in place in
the chassis and connecting rods assembled and
cross-head located between guide bars, put one
piston rod into its cylinder and cross-head; note
that the rear cylinder cover must be in its place:
the long collar should be lightly gripped by its

A view of the expansion link bracket complete
with modifications.

screw on the piston rod, fairly near to the cross-
head end but a) inside its cylinder and b) with a
thin washer between it and the cylinder cover.
Now if the wheels be rotated the collar plus
washer will come up against the rear cover, and it
doesn’t take a genius (modest blush) to realise
that the rear end of the collar will mark the place
where the rear face of the piston must be. To
make a quick check, remove rod from cylinder
and tighten the locking screw/bolt. Put another
thin washer on the rod, and re-assemble into

cylinder. By turning the drive centre wheels
gently the system should lock up just before
reaching back dead-centre; this acts as
confirmation of the line-up.

If the short collar be put on and locked
touching the first collar, the front edge of this
will mark the exact location of the end of the
shoulder to locate the piston. Grip this rod in the
lathe with this smaller collar touching the chuck
jaws, taper part inwards, and you're all set to
machine the shoulder. Do it to ‘mike’
measurements for diameter, and screw-cut the
thread on the end to get concentricity, using a
die as a chaser to get the best thread you can.
With the piston roughed out, about 0.002in.
undersize diameter-wise, screw it onto the
piston (dry at this stage) and screw the locking
nut finger-tight. Put assembly into cylinder, pin
finger-tight to cross-head, and check backward
and forward clearances.

When satisfied with clearances, the piston
may be mounted on the rod permanently - a
spanner-tight fit, with Loctite 601 on all mating
surfaces, do up the brass nut as tightly as
possible, allow to set (24 hours best) and
machine off the front face of the piston flush.
There is no need to set the drive centre wheels in
running position, for a simple calculation using
Pythagoras shews almost undetectable changes
to clearances, unless your cylinders are sloping
quite a bit. As an illustration, '/4in. vertical at the
drive wheel centre equals 0.001736in. - not quite
2 thou! - difference in cylinder end-clearance -
any questions?

@70 be continued.
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efore | start the main news

this time, we have received

notice that the secretary of
the Tyneside SMEE has changed.
The new man is Malcolm Halliday
who has taken over from Ilan
Spencer. Malcolm can be reached at
13 Elgin Gardens, Walkerdene,
Newecastle upon Tyne NE6 4EJ.

UK News
Ashcombe Miniature Railway has
made progress on the construction
of mechanical point operating
equipment at the Ashcombe School
site. It is hoped that this project will
be completed by the winter. The
summer trip this year was to the
Kent and East Sussex Railway.
Richard Shepherd has presented
a challenge to members of the
Bedford MES which involves
discovering what useful work can
be obtained from a standard spring
mousetrap. Members may use the
trap to produce movement, fire a
missile, lift objects, and generate
power or any other idea of their own
choosing. 1 shall await the results
with interest. Proposals are being
discussed for changes to the
clubhouse and buildings to enable

the club to stop using
the existing rented
barns thus reducing
expenditure.

Progress continues to be made on
the signalling system at the Frimley
and Ascot Locomotive Society
with the shunting mode operational
throughout the departure arca and
local signals. Phase two of the
development is under way and will
provide remote operation of almost
all of the points. Software has also
been installed that allows trains to
be identified round the track. This
means that the track staff will know
who is breaking the speed limit, so
visitors, be warned. During the July
hot weather, the track fishplates
were checked and lubricated on
sections exposed to the sun. This
seems to have prevented any track
buckling this year. The newsletter
contains a spoof set of health and
safety regulations to provide some
lighter reading. Coincidentally 1
read this on the day that the top man
from the Health and Safety
Executive launched a campaign to
stop people interpreting the
regulations in a ridiculously
overzealous and bureaucratic
manner. Perhaps some sanity is
emerging at last?

Fylde SME has several members
with electric-powered locomotives

Bob Duck from Fylde SME with his electric-powered locomotive.

including Bob Duck with his small
0-4-0 which has the battery
following along behind in a goods
container truck. The society has
suffered the attentions of a cheeky
thief who, after the grass inside the
track had been cut shorter than
usual, removed a large square of
turf, presumably to repair his (or
her) own lawn.

Another society bemoaning the
increase in Health and Safety
bureaucracy is the Isle of Wight
MES whose chairman comments
on the way the general public have
adopted the approach of suing for
every little thing which in the past
would have been treated as a minor
accident and put down to
experience. | wonder how many
clubs are thinking about closing
their doors to the public because of

this. A small group of members
paid a visit to the Ascot and
Pinewood societies on one day in
June and were very impressed with
the facilities at both sites. Later in
June, children from Medina House
School paid their annual visit to the
track and reporter Mike Rose saved
himself for the jelly and ice-cream
but discovered that the children had
devoured it all before he got there.
All parcels of jelly direct to the Isle
of Wight please!

The newsletter of the Model
Steam Road Vehicle Society
contains an interesting tip for those
who have trouble spraying paint.
Bruce Fleet uses enamel but thinned
25% with cellulose thinners. This
apparently works with several
different types of paint and allows
the next coat to be sprayed on after

2 0000000 O

mdemm is required for diary
m“bmnhllphm-mh: for the assistance of would-be visitors.

entries. Clubs and Societies
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SEPTEMBER 3 Taunton ME. Joint Meeting with Taunton Model Boat Club.
29 Ickenham DSME. AGM. Contact David Sexton: 01895-830125. Contact Don Martin: 01460-63162.
30 Brighton & Hove SMLE. Trackday. Contact Mick Funnell: 01323-802042. 4 Bradford MES. Charley Bolt: Campaigns & Medals.
30 Dockland & E. London MES. Public Running. Contact John Mills: 01943-467844.
Contact P. M. Jonas: 01708-228510. 4 Bristol SMEE. Canon Brian Armal: A Broad Gauge Joumney Pt.1.
30 Guildford MES. SMEE Day. Contact Dave Longhurst: 01428-605424. Contact Trevor Chambers: 0145-441-5085.
30 National 2 /2in, Gauge Ass'n (Southern Region). Autumn Rally. 4 Chingford DMEC. Bits & Pjeces. Contact Ron Manning: 020-B360-6144,
Contact John Cook: 0208-397-3932. 4 Guildford MES. Talk by London Transport.
30 New Jersey Live Steamers, Inc. Special Work Day. Contact Dave Longhurst: 01428-605424.
Contact Karl Pickles: 718-494-7263, 4 Leeds SMEE. Mesting. Contact Colin Abrey: 01132-649630.
30 Romney Marsh MES. Boiler Testing. Contact John Wimble: 01797-362285. 5 Cardiff MES. Bring & Buy. Contact Don Norman: 01656-784530,
30 St. Albans DMES. Annual Club Exhibition at Francis Bacon School. 5 Rugby MES. Bring & Buy Sale. Contact David Eadon: 01788-576956.
Contact Roy Verden: 01923-220590. 5 South Lakeland MES. Meeting. Contact Adrian Dixon: 01229-869915.
30 West Wiltshire SME. All-Day Steam-Up & Barbecue. 6 Canvey R&MEC. Meeting. Contact Brian Baker: 01702-512752.
Contact R. Nev. Boulton: 01380-828101. 6 Maidstone MES (UK). Photo Competition.
Contact Martin Parham: 01622-630298.
October 6-8 MNew Jersey Live Steamers, Inc. Fall Meet. Contact Karl Pickles: 718-494-7263.
1 Basingstoke DMES. Fublic Running. Contact Guy Harding: 01256-844861. 6 North London SME. Colin Gent: The Merfin Engine.
1 Dockland & E. London MES. Public Running. Contact David Harris: 01707-326518.
Contact P. M. Jonas: 01708-228510. 6 MNorth Norfolk MEC. AGM. Contact Gordon Ford: 01263-512350.
1 Ellenroad Engine House. Saddleworth Clog & Garland Dancers. 6 Portsmouth MES. John Wamren: Lubricators.
Enquiries: 01706-881952. Contact John Warren: 023-9259-5354.
1 Frimley & Ascot LC. Public Running. Contact Bob Dowman: 01252-835042. 6 Rochdale SMEE. Competition Night. George Howard: More Unusual Tools.
1 Malden DSME. Public Running. Contact John Mottram: 01483-473786. Contact Mike Foster: 01706-360849,
1 National 2 /2in. Gauge Ass'n. Midlands Area Autumn Rally. 6 Romford MEC. Contact Colin Hunt: 01708-709302.
Contact Clive Young: 01233-626455. 6 Sutton MEC. Bits & Pieces. Contact Bob Wood: 0208-641-6258.
1 Nottingham SMEE. Public Running. Contact Gerry Chester: 0115-8258006. 7/8 Hornsby ME. Anniversary Weekend. Contact Ted Gray: 9484-7583.
1 Plymouth MSLS. Public Running. Contact John Brooker: 01752-871722. 7 Ickenham DSME. Public Running. Contact David Sexton: 01895-630125.
1 St. Albans DMES. Annual Club Exhibition at Francis Bacon School. T Leighton Buzzard NG Rly. Steam Glow. Enquiries: 01525-373888.
Contact Roy Verden: 01923-220590. 7/8 Malden DSME. Visiting Clubs Day. Contact John Mottram: 01483-473786.
1 Guild of Model Wheelwrights. Hartlebury Castle, Nr. Kidderminster 7 Oxford (City of) SME. Family Day. Contact Chris Kelland: 01235-770836.
Contact Biddy Hepper: 01492-623274. 7 Romney, Hythe & Dymechurch Railway. Double-Header Day:
2 Northampton SME. Public Running. Contact Pete Jarman: 01234-708501 (eve). Information: 01797-362353.
2 Peterborough SME. Bits & Pieces. Contact Ted Smith: 01775-640719. 7 SMEEE. Brian Woodward: Coal Mining Machinery.
3 Romney Marsh MES. Roy Clench: Picture Show. Contact David Boote: 01202-745862.
Contact John Wimble: 01797-362295. 7 Sunderiand (City of) MES. Mesting. Contact Albert Stephenson: 01428-200840,
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about 45 minutes. Bruce advises
those trying it not to flood the paint
on as this traps the cellulose and it
will then attack the previous coat
instead of flashing off quickly. For
all the sceptics out there, Bruce has
one message: “Tryit".

The membership of North
Cornwall MES is on the increase,
partly due to mentions in this
magazine. Three new members have
joined, with more in the pipeline.
One of the potential newcomers
would be the first junior member.

Three members attended the
driver’s training day held at
Norwich DSME and all three
passed the tests for raised track
operation with both steam and
electric hauled trains. A further
session is to be arranged for the
ground level track. Member Barry
Gayton gave a demonstration of
brazing at the July meeting and
answered many members’ questions
on the topic.

Now that the 7'/4in. gauge track
extension is nearing completion,
members of Nottingham SMEE
are to start work on the steaming
bay canopies. The first to be
constructed will be those over the
3!/2 and 5in. gauge bays, with the
7!/4 bay following on next year. Is
there an implication here that
7'/4in. gauge drivers are tougher

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.

Anthony Keene

Romney Marsh MES

Phil Waugh  Adelaide Miniature Steam Railway Society

than those on the smaller gauges?
The society hosted its first diesel
and electric gala weekend in June
which was sponsored by Phoenix
Locomotives Ltd. The turnout was
very good in spite of the Saturday
being the day of one of the England
World Cup matches. Phoenix
provided a display of some of their
locomotive kits and a local
specialist battery supplier had a
stand with a wide range of batteries
and fittings on sale.

The Romney Marsh MES
newsletter is now 150 issues old,
which is a significant milestone for
past and present editorial staff. The
issue was marked with a series of
short notes from the officers of the
society describing their thoughts
and experiences with the hobby and
the society. Thoughts are being
given to extending the 45mm lines
on the garden railway because it is
so popular that it becomes quite
crowded at times. The midsummer
track meeting was bright and dry
with many members, friends and
visitors attending. There was lots of
activity on the track and 175
burgers were consumed during the
evening. After 28 years of holding
meetings in the Methodist Church

Hall, they are now being held at the
Rolfe Lane clubhouse.

The weather for the St. Albans
DMES visit to the Severn Valley
railway was near perfect and
members were very impressed by
the “friendly volunteers who run
the line so efficiently”. 1 am sure
many readers who have visited the
railway will echo those sentiments.
Tim Hopkins won the Editor’s
prize this year for his contributions
to the newsletter.

The gauge one track at Sutton
MEC is to be extended by some
45% and work is well under way.
The outer circuit of the new track
will be dual 0 and 1 gauges. The
civil engineering work for the relief
siding on the ground level track is
now almost complete and just
requires the fitting of the buffer
stop produced by John Gates. A
member who signed himself ‘Sweet
Pea Owner® has proposed a
bunkhouse for the club to save
members from the inconvenience of
having to go home.

Brian Barrow from Wigan
DSME describes the situation we all
know as model engineers when the
neighbours discover that you have
got a workshop and are versatile

enough to mend or make things. You
know the conversation “My so and
5o has developed a fault and I can't
get spares, I wonder...” This
reminded me of an unusual request [
received from a neighbour who as a
sideline ran a small business
providing and supplying chocolate
machines in offices. These used
special aluminium discs in the coin
mechanism to sort out the coins and
ensure the correct change was put
in. When prices changed, he did not
have enough 20p sized discs, you
can guess the rest. The culmination
of Brian’s tale was that member Bob
Connor had extended his versatility
to making an electronic bat detector
to detect and give the frequency of
the bat calls which can then be
identified to the type of bat. Details
of any other unusual requests made
to model engineers will be welcome.

World News
Australia
Adelaide  Miniature Steam

Railway Society “celebrated its
thirtieth birthday in some style”
with a run which included other
clubs and some old friends. The
occasion was also marked by the
renewal of the lease for the
railway park which has secured
the future for the next ten years at
reduced rental.

me
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York City & DSME. John Dickinson: Building a K1 locomotive from scratch.
Contact Pat Martindale: 01262-676291.

Bristol SMEE. Public Running. Contact Trevor Chambers: 0145-441-5085.
Cambridge MES. Fulbrooke Road. Public Running.

Contact Rex Mountfield: 01284-386128.

Canvey R&MEC. Last Public Running. Contact Brian Baker: 01702-512752.
Edinburgh SME. Track Running Day Steam & Diesel.

Contact Robert McLucke: 01508-855270.

Guildford MES. Driver Training. Contact Dave Longhurst: 01428-805424.
Harlington LS. Public Running. Contact Peter Tarrant: 01895-851168,

High Wycombe MEC. Club Running afternoon.

Contact Eric Stevens: 01494-438761.

Leeds SMEE. Running Day. Contact Colin Abrey: 01132-849630.

Leyland SME. Diesel Day. Contact A. P. Bibby: 01254-812049.

Nottingham SMEE. Mode! Traction Engine Rally & Public Running.

Contact Gerry Chester; 0115-9259096.

Sutton MEC. Track Day. Contact Bob Wood: 0208-641-6258.

Guild of Model Wheelwrights. Apple Day, Mary Arden’s House, Wilmcota, N.
of Stratford on Avon. Contact Biddy Hepper: 01492-623274.

Worthing DSME. Public Running. Contact Bob Phillips: 01903-243018,
Bedford MES. Richard Shepherd: Commercial Modelling.

Contact Ted Jolliffe: 01234-327791.

Saffron Walden DSME. Club Night. Contact Jack Setterfield: 01843-596822.
Basingstoke DMES. Bits & Pieces. Contact Guy Harding: 01256-844861.
Dockland & E. London MES. AGM. Contact P. M. Jonas: 01708-228510.
Romney Marsh MES. Track Meeting. Contact John Wimble: 01797-362295.
Brighton & Hove SMLE. Wrinklies Running Day.

Contact Mick Funnell: 01323-892042.

Chingford DMEC. Chris Macdonald: The story of London’s Speedways.
Contact Ron Manning: 020-8360-6144.

High Wy be MEC. An ing with Steve Dean.

Contact Eric Stevens: 01494-438761.

Hull DSME. Tony Finn: New Zealand Scene. Contact Tony Finn: 01482-898434.
St. Albans DMES. Peter Trotman: History of Meccano.

Contact Roy Verden: 01823-220590.

Stockholes Farm MR. Members' Evening Running.

Contact lvan Smith: 01427-872723.

Cardiff MES. AGM. Contact Don Norman: 01656-784530.

Leyland SME. Guest Speaker: Doug Hewson.

Contact A. P. Bibby: 01254-812049.

Sutton MEC. Guest Speaker. Contact Bob Wood: 0208-641-6258.

Guild of Model Wheelwrights. Midlands Model Engineering Exhibition,
Radford Semele, Warwickshire. Contact Biddy Hepper: 01492-623274.
Glasgow & S.W. Rly Ass'n. Amold Tortorella: Traders Wagons and the
G&SWR. Contact Bruce Steven: 0141-810-3871.

Papplewick Pumping Station. Steaming Days. Enquiries: 0115-963-2938.

14 SMB&EE. Training Seminar. Contact David Boote: 01202-745862.
15 Bedford MES. Public Running. Contact Ted Jolliffe: 01234-327791.
15 Bristol SMEE. Public Running. Contact Trevor Chambers: 0145-441-5085.
15 Cardiff MES. Open Day. Contact Don Norman: 01656-784530.
15 Frimley & Ascot LC. Club Running. Contact Bob Dowman: 01252-835042.
15 Northampton SME. Sunday Steam-Up. Contact P Jarman: 01234-708501 (eve).
15 Plymouth MSLS. Public Running. Contact John Brocker: 01752-671722.
15 Rugby MES. Public Running. Contact David Eadon: 01788-5760956.
15 Saffron Walden DSME. Running Day (public running after 2pm).
Contact Jack Setterfield: 01843-596822.
15 St. Albans DMES. Puffing Field Morning. Contact Roy Verden: 01923-220590.
18 York City & DSME. Running Day. Contact Pat Martindale: 01262-676291.
16 Model Steam Road Vehicle Soc. AGM. Contact Geoff Miles: 01889-247602.
16 Peterborough SME. AGM & Surplus Goods Sale.
Contact Ted Smith: 01775-840719.
17 Chesterfield MES. Ed Hollis: Indian & Himalayan Railways.
Contact Mike Rhodes: 01623-648676.
17 Nottingham SMEE. Bob Jackson: Lancaster & Morecambe Railway Visited.
Contact Graham Davenport: 0115-8406703.
17 Romney Marsh MES. Colin Cox: Memories of Steam in South Wales &
Rhodesia. Contact John Wimble: 01797-362295,
17 Taunton ME. Skittles Night. Contact Don Martin: 01460-63162.
18 Bournemouth DSME. Keith Shepard: The Foundry and its Technology.
Contact Dave Fynn: 01202-474599.
18 Bristol SMEE. Cheddar Valley Steam. Contact Trevor Chambers: 0145-441-5085.
18 Chingford DMEC. A visit from GLR Supplies, Hoddesdon. Contact Ron
Manning: 020-B360-6144.
18 Guildford MES. Bits & Pieces. Contact Dave Longhurst: 01428-605424.
18 Leeds SMEE. AGM. Contact Colin Abrey: 01132-649630.
18 Maidstone MES (UK). Members' Playtime Run.
Contact Martin Parham: 01622-630298.
18 MELSA. Meseting. Contact Graham Chadbone: 07-4121-4341,
19 Cardiff MES. Chris Tuthill: Victory to Vanguard 3.
Contact Don Norman: 01656-784530.
19 Isle of Wight MES. Gil Hughes: Electronic Measurement.
Contact Malcolm Hollyman: 01983-564568.
20 Rochdale SMEE. AGM. Contact Mike Foster: 01706-360849.
20 Romford MEC. Mike Margerison: Preserved Locos.
Contact Colin Hunt: 01708-709302.
21 C y REMEC. Members' Running Day:.
Contact Brian Baker: 01702-512752.
21 Cardiff MES. Steam-Up and Family Day.
Contact Don Norman: 01656-784530.
21 Chesterfield MES. Public Running Day plus Pie & Pea Supper. Contact Mike
Rhodes: 01623-648676.
21/22

Claymills Pumping Engines. Open Days. Contact B. Eastough: 01283-812501.
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olympia 2-

Getting to the venue is easy with trains, tubes and buses. For further travel
information please visit: www.eco.co.uk or call +44 (0)20 7385 1200

\

Kensington Olympia (Mainline trains)
— ——  Silverlink and Southern Trains run direct services to both these stations from Clapham
Junction, Gatwick Airport, Brighton, Watford Junction and Willesden Junction. ,9/
4

Kensington Olympia (District Line)

Olympia is served by the following bus routes
Hammersmith Road 9, 10, 27, 28, Holland Road 49. North End Road 391

availability. Terms and conditions apply. Call 01689 899 228/9 for details

@ FREE PARKING FOR ADVANCE TICKET HOLDERS ONLY, at time of purchase - subject to

1 DAY
Ticket Prices: =
3 £9
i%dnvfhnecdoor) ) =
i Advance L
E%%%ZZ%‘-‘%?\?, iOn the door) s
i Advance) L
Ch“?i(tOn the door) e

chil
4 nce) £20
oy Ao

dult
%.dult

3 children
= ang uﬁtg in advance
ecemb r 2006

Child’ =5-19Y1®
2

Family =2 Al
Group tickets ©

Ticket Hotli




HURRY!
Offer ends
26 Oct

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

FREE GIFT

Model Engineers Handbook is a
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. E108
6 ONLINE: www.subscription.co.uk/mde/E108
@ BY POST: Complete the form below

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

SAVE 20%,

m| | would like to subscribe to Model Engineer and SAVE 20%,
paying £12.99 every 3 months by Direct Debit (UK ONLY)

| | would like to subscribe to Model Engineer with a one-off payment
{SAVE £18%) ' ! Airmail
[ 1£53.50 [1£78. [ §1¢ @

[1 Postal Order/Cheque [ Visa/Mastercard [] Switch [] AmEx
Please make cheques payable to Encanta Media Ltd and write code E108 on the back

YOUR DETAILS:
Name Mrs/Ms/Miss/Mr

TO SUBSCRIBE BY DIRECT DEBIT YOU MUST COMPLETE THIS BOX

Instructions to your bank or building society to pay by Direct Debit.
Originator’s reference 422562

[ Pay £12.99 every 3 months by Direct Debit

Name of bank..
Address of bank

sortcode [ ||| Accountrumber [ | | | [ | | |

Instructions to your bank or buildin?nsochty: Please pay Encanta Media Ltd.
Direct Debits from the account detailed in this instruction subject to the safeguards assured
the Direct Debit Guarantee, | understand that this instruction may remain with Encanta

ia Ltd and, if so, details will be passed electronically to my bank/building socisty.

Reference Number (Officialuseonty) | | | I | [ [ [ | ||

PPlease note that banks and building societies may not accept Direct Dabit instructions from some types of acoount

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




L Tel: 01 639 ng 215 All advertisements will be inserted in the first

available issue. There are no reimbursement for

cancellaions. All advertisement must be pre-paid.

Fax: 01689 899 266 W1g§ﬁqﬁgfg%g;0ggm)pm

RS o b Consart b#"éﬁ%i%“&?fﬁ
Email: jenni.collins@encanta.co.uk

Mode! Engneer carry this T symbo

MOBELS & NMATERIALS

www.arceurotrade.co.uk

Unbeatable Value Engineering Products by Mail Order

Shop on-line or call us on 0116 269 5693 for Catalogue No.4 ‘.'..‘_MI_.‘.‘E

e‘,‘ SOCKET SCREWS i
\‘ S Cap. ( ‘\:* _I_:fmnn Set l_l-r_ls‘lllu Shoulder ;

MARSHALL 7 NHP TRACTION ENGINE

et [SRUNELL MODELS

PRIDE OF THE ROAD

SEND NOW for our fully illustrated
A4 catalogue with $4 madelt, some i full colosr

Stationsry, Marine, Traction Enpinet and Locos el. hen. and siofled screws 2

UK {550 & Lurepe (1.50 & Rest of world (9.50 Pack 1.BA  B3A 8 7RA 4 .i s
Pack 2. Maetric M2 1o ME. . | iy
E':I‘{'h"h it Gard ony M i Cataloguon valse of pack is over £35.00 + p'p \%\\'! 9’/
Order on fese 30 wwwe.brunell.com WM!NWBI\N “ 1~ iy .}’ F 4

Bruncil Modets, Unit 12, Meysham Business Park, "‘""""m” ; w ATy

Muddirtan Resd, Meyinam, Lamo. LAT IPP

Emiay Scrow Supplies (M)
ul‘m-twn Simod anmr.mllt'.’m.

BOOST PHASE CONVERTERS [ e ey

Boost Energy Systems
Park Farm, West End Lane,
* PERFORMANCE GUARANTEE  warfield, Berkshire RG42 5RH
* 3 Year WARRANTY Tel: 01344 303 311

Fax: 01344 303 312 .

* WorLowine DeLivery dealpaesienidls Quality Secondhand
www.boost-energy.com h.’f“‘hi,m '[:“jh
info@boost-energy.com at Sensible Prices
HiGH QuaLiTy UK PHASE CONVERTERS SINCE 1957

* Price GUARANTEE

PENNYFARTHING

® QursTanDInG DESIGN

* COMPREHENSIVE SUPPORT
We purchase complete Workshops
Machines, Models and Hand Tools.

.'\:{.’L'L‘.l \c(l.|:-1|1cn' on mnspecon

Myford super 7B (green) 3-Jaw 4-way t.p face- FAX JENNI TO Distance iso obiacy

plate light ect. New 1hp motor (reverses) mounted o s == s ;

on tidy stand (non-myford) £2250.00 really nice ADVERTISE ON 5 Tel: Salisbury 01722 410090
lathe. 01886884315 01689 899 266 Web Site: wawne.pennyfarthingtools.co.uk

Convert scanned dl“wmgs to CAD! | SPECIAL AUCTION SERVICES

= “\° .+ FREE TRIAL
OI ¥ NSNS \ 14-day
CLEAN - : full-working

~ on Saturday 14th October 2006

: Model Redwing “hit and
N J evaluation! miss” engine with hopper
coolng, twin flywheels
| an . and belt pulley
Use it with your own scans! :’”_;J{_ID
EDIT Download it from: _
www.softcover.com h’&w mmm

sorrcovem 364 Milton Road, Cambridge, CB4 1LW England. mer bkt e a8
Tel: +44 (0) 1223424342 _ R iy




MOBELS & MATERIALS

ALL LOCOS AND STEAM ENGINES REQUIRED 31/,” — 5" - 71/,”
Part built or Finished in any condition. Complete collections purchased
FOR CASH - Distance no object, available 7 days a week
Please telephone Kevin on 01507 606772 for a friendly and informal chat

GB BOILER SERVICES
COPPER BOILERS FOR LOCOMOTIVES AND TRACTION ENGINES etc
MADE TO ORDER
Constructed to latest European Standards

71/4" gauge and PE.D. category 2 Specialist
NO VAT
Enquiries, Prices and Delivery to:
Tel: Coventry 02476 733461

= Carr's Solders

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

Tel:01 275 852 027 Fax:01 275 810 555
Email: sales@finescale.org.uk
www.finescale.org.uk

Mobile O7817 269164

Little Samson Steam Tractor
Available in 3", 4" and 6"'scole

Universal Carrier Steam Lorry
Avoilable in 37 scale
. ; Both Models serialised in the Model Engineer
;-; : ; - Machine cut gears including differential
- Fully tested and certified bollers (Bell Boilers)
P ~ 4 Comprehensive sets of laser cut components

Py 38 Wheatiheal Way, Linton, [SeTReee castings, name plates, spun brass chimney caps
.k-" ; d Cambeidge (B1 6XD Book £35 inc p8p (UK), signed on request

P el

Little Samson Mode

Is

Scaur Moot
Tracnion Ewgess
Disen o ContraucTion

werw litthesamson co.uk All normally in stock and pasted by return
Cast wheels option saves weeks of work
Catalogue (1.50 post free (UK) Sorry cheques only

edward @ lithesamson. co.uk

KITTLE HOBBY
Sharp milled (not rolled) brass sections
from Imm o 10mm
Sold in metres
Send sae for list to:

PO BOX 5, YSTALYFERA,
SWANSEA,SAY IYE
TEL: 01639 731005

www Kittlchobby.com

RCM ENGINEERING LTD. STAINLESS SUPER HEATER
Machine Tools.  Taps & Dies. MATERIAL
Hand Tools Materials. 12mm x 1.5 wall grade
B.A. Nuts & Bolts. Machining Service ASTN A269
: Call Steve on 01603 301 738
23 Egerton Road, Dronfield, (Day)
Sheffield S18 2LG Or 01603 426 522 (Eve)

Tel: 01246 292344
Fax: 01246 292355

COMPLETE HOME WORKSHOPS

AND MODELS PURCHASED.
DISTANCE NO OBJECT

Tel: Mike Bidwell on
01245 222743

Mon-Fri 8.30-5.30
Sat 10-3
Sun CLOSED

{Out of hours appointments also available)

7" 0.4.0 Tank loco
Don Young design(Tug). Copper
boiler by Chambers tested till Aug
2007, complete with three wagons
£3500 ono.

Practical Scale - Drawings, castings,
laser cut frames, elc for designs by
Neville Evans (including the Highland

Locos - Loch & Jones Goods, Penrhos.

Grange and the forthcoming Schools
Class) are now available from
Polly Model Engineering Limited.
Tel: 0115 9736700
or see web page

sring.co.uk

wrarw . pollymodelengineoac

COLOCHESTER BANTHAM LATHE 2000
3 phase dual read-out with 2 chucks
collets set quick change tool posts taper
turning attachment coolant pump and
other accessories £750 buyer collects
Tel: 0208 303 5059

Call 02380g 477 670 or
02380 777075 [Southampton]

JONES and SHIPMAN
520 Precision Cylindrical grinder
as featured in ME 9-22 July 2004. Complete with
collets for restoration
£150 O.N.O

BA FASTENERS IN BRASS

STEEL & STAINLESS
DRAILLS, NUTS W RS
RIVETS, MATERY

Page Lint (Ove

“ITEMS® MAIL ORDER LTD,
48, ST. MARTINS ROAD, NORTH LEVERTON,
RETFORD NOTTINGHAMSHIRE DN22 OAU

Tel: 01348 831 349 Evening

Telophone 01427 B84319 Fax 01427 884319

ALL LOCOS
WANTED

Any condition and size
considered including
plain worn out!!
210,", 3'/,”, 5” or TY,".
Try me last as I often
pay better prices.

Please telephone Kevin

01507 606772




MOBELS & MATERIALS

(24 hr update) WWW.tradesalesdirect.co.uk (rmrade Prices)

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

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

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

B.C.A. Mklll Universal Jig | TAPS & DIES s uoimons
Boring B Milling Machine | P e i B

AWARD sinsing ALL typevsires: BNW ASE, U'N( ! \.f
RSP BSPT NPT, BSCyele, WF BSH, BA, Mo

A precision & robust machine for producing many types of
components. Milling, boring, drilling, indexing operations for
example. mm_"_:.g-mu-%;:m l‘ .
e 8 ALL abase ypes o the shelf
= 't \h-\b—mﬂﬁunuﬁlﬁﬂt
e e AL VS cowers EVERY type & sy
—~ors wf Mislel Eng fnps & dies

ALY = IRSALVIAT AL LSS TA M4, 112 call Siupls

Swivel R&F head - 10 Spindle Speeds + 8" Rotary Table on
compound shides + X.Y.Z. Movements + Many other features

Widely used in all types of manufacturing and model

| ] engineering. MES = STLVISTALUASOLS TR VSTV (sl Xtghs
'l Used Models - cholce available, A7 = 0.0 20A58.7.59,10 fask £ prices o see eecate)
s Ring for information & inspection by appointment. Wetsi-boams (denigned by wel win T o 3 or B or Ge -

UE T 183160 L5100 3041100 12 (o £0003) p—lq
VED= S0+ e il o5 te 38+ 111617 (a8 X0
Tags: 1 bonnl22 B booe 16 50, 36 boen{ 1186

i ! bow=£38, § bows28 25, 36 bonsf22 05
Workd-daivery. Barhzards. SAME DAY postVAT

Te Eng Co Lid |
|

Telephone (01425) 622567 LIS Tool Div, Britannia House
jl|Fox (01425) 622789 s UK D25 SRR [

- .

1003 of o cher hpes'icey
Algg Oriy Regmery Sromity Stoayds g

Sitirg Saws o - No Minimum onksr | g g
Ortec \ . msesn |22
Ortec ore manufacturers of low cost, high quality, precision digital MJHEU Tx.&l DI "%“(;?H.-UK
rcodc?ut - DRO for mhim.tools such as milling machines for the | Tel: «44 (0)20 68581885 Fax: +44 (0)20 88884513
hobbyist and model engineering user, We offer a complete range of —NTN
readouts from 1 to 3 axis in a variety of encoder lengths | 4
Phone +44 (0)1481-235708
www . ortec.freeserve.co.uk —Model E“gineering
OGS FOR 10 Products (Bexhill
mmucsmro% roducts (Bexhill)
DIFFERENT MILL
BOILER FEED ENGINES BOTH SLIDE $ www.model-engineering.co.uk
PUMPS & CORLISS VALVE Email: mep1@btconnect.com
Manufacturers of 5" and 7'/,” diesel outline
g&m\&gnm ENGINES www.southworthengines.com Buitery elociio lssometives s seliing stesk:.
| " For m:
S sALexe-  CHESTERFIELD S40 4EW TEL: 01246 279153 hrber o dogmglror
n_J w PHONE/FAX. 01424 223702
Siun Bt suus o N B PARTBUILT MODELS BOUGHT. Al U STl BRI
’ TENS g : 17, SEA ROAD, BEXHILL ON
Aluminium, Brass, Copper & Stainless steel, |0COITIO"\!OS, at any Stage of ' ' SEA,
Sibver stecl, Gauge plate, BM.S. steels construction. Completed models also EAST SUSSEX. TN40 1EE.
Catalogue free. bought regardless of condition. Traction
engines and all Stuart stational
RL.HiII (Sales) Ltdl engines wanted — beam, vertical, m—T 0 O L. C 0 ===
Unit 3 Crownworks, Bradford, BIDM §T) hOfiZOﬂlﬂ' GtC. parl bUI" or COI'ﬂp'BtG. The home of good guaily used lools and machinery
Tel/Fax: 01274 733300 Will travel any distance. Please www.toolco.co.uk
i Email: plhillsalesidacl.com www.plhillsales.com telephone Graham, 0121 358 4320. (T) of send for Al Nemised stockist.
I} Unit 4, Ebley Ind Park_ Ebley, Stroud, Gios GLS 45P
Imporiard. Phone for opering times before travedling
THINKING OF SELLING YOUR LATHE, | G 4 e 3N ity To 0152 70880
ﬁmw Ema" le“n' to aHHEr"se: EMait salesditooko.co, uk Fax 0M482 770TT1
and want it handled in a quick. pfcfesgﬂna] le““l-cn“lI‘s@e“canta.cn.uk - -
no fuss manner? Contact David Anchell, Model Englneenng
Quillstar (UK) Ltd (Nottingham), 0 d d d S d
Tel 0115 9255944 Fax 0115 9430858 Myford ML7 lathes choice _ £475 s an odas
M;fgd Super7 bench lathes choice £650
T Myford 7R. stand £1650 H
I Myford 3% 7b |ag1;:: gr::n pxf £2250 Open ||Tg now c(:;
Myford 2545 5" x 22" metric lathe £2850 "
Centec 1a univ mill quill feed head £375 E Unit (; WT O\::_jﬁ ISYESTE,}A
— - Centec 2 iv mill quill feed head £925 ;
MODEL MAKING METALS Myford Vm-C vert mill R& quil £025 PR, SraTey i
Yt 10 12 e Bright sheel stsiniass steel, Erorae, spe Fobco _ bench drill £150 For r‘|"1(]h3r|(]|5r Fc] steners,
s Lt o i e e T Myford — Rodney Mill attach £205 ; -
Materas. chain. planic. Lae FACHNS BN equipmant Myford vert swivel slides choice £125 ta pPs & diES.
¢ rationw W caey . -4 Constant b M.E.Worksh ingle
. T:c::smm-:o-'? PR m‘;l::hin:s pur?mn;t inspe:tiosn :::I::nz:tg FOI’ CG?G'OQUG pIGCISD SCHd
Sond now for & free catalogue o phone ESTD over, 35years hunts hill house, hunts
it 10 P, CRs Fhar et MO, Hiaa: Mien NAVROK hill Normandy, Guilford, surrey, GV3 2AH SAE (A4] to above address
MX(17 OEM Tek (01296) 713631 Fux: (01206) 710032 Tel: 01483 811 146 or Fax 01483 811 243 Tel/fax: 01384 70455
Wk = rwlan greeh 2 b Irned sewvlimt rwtan s



MOBELS & MATERIALS

For a friendly
informed chat call
Kevin

ALL MODEL ENGINES WANTED
ANY SIZE OR CONDITION

All steam, electric or petrol model engineered items required
Also stationary engines inc. Stuart Turner,Bassett Lowek Bing Marklin etc
All traction engines any size from 3/4" 10 67
All locos wanted from Gauge 1,2 1/2,31/2, 5, 7 1/4 and larger
Also any rolling stock

Any part builts considered
Any size, age or condition considered

Will collect personally from anywhere 7 days a week

015607 606772 or 07717753200

WESTERN STEAM

wime Huoee. Ml
11 01 %7.481%68
Wbt www lynag

x

selephone or emal foe lanther details

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

l \ NX MODEL WORKS LTD.

Formit  infod® hyma

WORKING SCALE MODELS AND SPECIALIST SERVICES

\Iml-.l l ngineers
by b Marsh \\r :I-.-.l\ (T Fousder M Tt |'- ot Wlarsfo tur

Mabile (TG B0 (1‘JHIH Iuallllh
wadelwerks oo uk

rowdef d.- cuhuk

New and high quality, refurbished
lathes and milling machines.
Pre-owned machines
have a 12 month

Myford warranty

0115 925 4222

Call John Clarke on 01507-451565 g OL: &

Model Engineering
Odds and Sods

Opening now at
Unit 0 Wallowes Industry
Estate, Brierley Hill DY5 1QA

For materials, fasteners,
taps & dies.
For catalogue please send
SAE (A4) to above address
Tel/fax: 01384 70455

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

R. A. ATKINS

MODEL ENGINEERING
MACHINES & TOOLS
100's of Engineers Tools In Stock
WE URGENTLY REQUIRE TO BUY
COMPLETE WORKSHOPS OR
SINGLE MACHINES
Immediate Inspection & Settlement
Tel: (01483) 811146 Fax: (01483) 811243

Hunts Hill House, Hunts Hill, Normandy,
Guildford, Surrey GU3 2AH




MOBELS & MATERIALS

INTEHHAL COMBUSTION ENGINES

MATERIALS, SPARKPLUGS 'l""'n.r.!.l-'lﬂ

WORKSHOP EOUIPHENT
DRAWINGS -\_‘.LH ASTINGS FOR MILLNG
1 ING HEADS VERTICAL

RADIAL & STATIOMARY STEAM ENGINES

LLUSTRATED CATALOGUE AND PRICE LISTD1.50

I 5c¢ Chenery Aero Twin

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

[ To advertise in MODEL ENGINEER

Call Jenni on 01689 899215

THE TOOL BOX

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

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

E-mail: info@thextoolbox.org.uk

VENSON
NGINEERING

Tel/fax; 01297 552868

www.thetoolbox.org.uk

NEW! - Lower cost, compact, high performance

speed controller and motor combination.

The new CL range features start, wnam. Call us now for more information
st0p and emergency stop buttons and friendly advice on

and speed control with lorward, 01 925 4“773
reverse and jog. It comes complete LE
o a or visit www.newlon-lesla.com

with high quality motor and is ready
From only
90 inc vaT

10 mount, plug in and go'
LU‘IHJ Lane, Warrington, Cheshire WA2 BTX, UK |

(l’ l'( T _...—-—
'

" ’u /t/l/ff.’

g Forcm a1 Aus
usiness Purk

THE MODEL
ENGINEER
Gl EXHIBITION

FOR MORE INFORMATION CALL: 01689 899 228/9

Unit G18, Warrington §

TOOLS PURCHASED

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

Will call.

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

NEIL GRIFFIN
=« St.Albans, Hertfordshire
Engineering Services
Machining for Model Engineers
From drawing, sketch, pottern etc.
Friendly personal service.
Telephone / Fax: 01727 752865
Mobile: 07966 195910

Machine Sales

NEW MACHINERY IN m hn‘nr‘\"nml.ﬂ-wﬂlwhl -ﬂ|-|im 950
Marrison M300 Lathe, excol ; AOI0)  YREI G R e g
| Codchmarar Stisders Mark 2 - K2 hily rooled with cusch el 1650 "
paup o'l Wi il Mach § 30w pood 4 , wxcoblent daybght £ 1400
eﬁﬂuf?-h-r.mw“w f’rm Eﬂni:lwvﬂﬂtﬁumlnq h 1 o , one mork in toble, | phase £1200
i 9 Heod Large Ajx £400
Tom baewor milleng meos b bor i oemod s nosBert (onds 0800 s m:;::‘h::::'“ £300
|Alexandra ¥ Milling M " weith both tuble MM‘“:':"O Abwood Vertcol spindis mwurfooe Grinder . e e e e s s mas o0 s s e e 500
RESE— e
!hnlwd V5L Lathe GLCT. 4 juw, 3 jaw phose plate .... £1200 3:_‘:' ";"" ":";;""":,‘ 2 (;:g
| Cheater 620 Milling Mochire as mew with power feed FOA e dyemin . o . " =
cars Flliot Progress Pllor Drill Inw georsd heod, one phase £450
[ Union mm—wmm weithy e di £575 g‘;:'-:.':_ rmillieng e .:‘ d-;pap cm
| Gramstane hm Mo line wath putch corsral £300 Horrison LSA Lathe ?f.._,a'._. £650
;(I-o Shaper ... - [ ——— L L ] Cokisester Master “ ol boruploed v it o ing ool ‘,' £1500
— — — —_— —————————————F
Boxtord to m‘mu S w— Py £1500
:w 'g?o‘:". IN m ) e Mrﬁ- op copy turmieg bathe on <obs : ",' -V
Tison w 9?1"'“*_‘ e J— £173 o Ursversod ‘lh Grarder 'I'yPN..H “hhﬂdm ______ a & sscea 1 500
Mlun pe oo et pebi ] N-uunﬁ LS Lathe Cop Bed wah T £
Ouplex 226 tool past frinder as rew o Gl £00 o "'""2.“.."....."""..’..;"'.“.;‘.. —— HE’?;:;-';.
| Mytord compound vertical shde - £125  Colh [ urqhhdmn:nm{.wn-‘ 600,
‘|.‘M‘w' Verticol Meod o8 rew o F——— = T H0Q
Versa . tool cobsinet : —— Ak 1
bt b PN 03 o 3 Point seady for Baxford 5~ lafhe £100
- pe e T ———— 3 Point 1uody for Dean Smith and Oroo lothe £200
Ale nondr o high speed haod -: L 3 Point vieady for Coldhesier Master model 2500/ student 1 800 N———
Al aondra spivad millng coklu.- nud.m colleft chuck AT P .A._..n 70

Brrdgeport sloitng heod
Horironia pedestal conder ...

CON‘I’!NT-‘: OF A COLLEGE ?COMINO SOON » PLEASE WATCH THIS SPACE

WE ALSO PURCHASE QUALITY MACHINES & TOOLING + DELIVERY SERVICE AVAILABLE PLEASE TILH’HONE BEFORE TRAVELLING - WEEKEND & EVENING VIEWING AND DEUVERY SERVICE




FOR SALE

Workshop Equipment:

Harrison M250 lathe, 3 & 4 jaw chucks, some tooling,
Good condition £2,500. Tel 07977-255277 (Weymouth)

South Bend Model a lathe. 42 in. x 18 in. 3/4 jaw and drill
chucks, faceplate, gearbox. Cabinet stand. Completely
refurbished. £400.00.

01274 584112. (West York’s)

Rodney Milling Machine for Myford excellent condition,
Inc coupling £400

Can deliver £50 (100 miles) Gloucestershire

Tel 01452 849051 chris@practical-ideas.co.uk

Myford ML7 Single phase. Cabinet. 3&4 jaw chucks.
F/Plate.Imperial change wheel set. £400 Phone. 01237
476454 North Devon

WARCO BV-20 LATHE, AS PER WARCO ADVERT. USED
TWICE. BUYER COLLECTS. £375

01206 305851 (NE ESSEX)

e mail: keels@eincartref.wanadoo.co.uk

Wanted

Cheap but complete used copy of Model Engineering a
Foundation Course contact
andrewpaultaylor@hotmail.com

Myford mi7 lathe on stand 3/4jaw chucks tools safety
switch and light £600 ono. 01908371765 bucks.

ALLCHIN ROYAL CHESTER 1"“"Part built professional
standard, boiler by Alec Farmer certificate. All castings
drawings. £3250.

London 0208 368 8085 Mob: 0790082 4030.

Drummond 5"x16" treadle screw cutting lathe. Suitable
for motorising. Various tools. West Surrey. £50 ono.
01483 422901

Eagle surface grinder single phase with 12" magnetic
chuck complete with wheel dresser and demagnetizer
£350 Tel: 0208 303 5059

Surface plate 24" x 12" with cover £70.
Tel: 0208 303 5059

Ortec digital read-out triple axis display box and 5
encoders in new condition £750 will accept £350
Tel: 0208 303 5059

5" gauge Simplex steam locomotive well made very
reliable and used for 3 years in club invents £2500.
Tel: 0208 303 5059

Collets for 8mm Boley or similar watchmakers lathe.
Total of 18 Nos. 6-50 £60 Clark 01908 583969

Union T&C/surface grinder, magnetic chuck, tooling,
manuals, stand, 3ph, good condition. £375 ono
Tel: 01451 820 061

Winson jubilee hoiler still in box offers 01268 419 908

Boxford Cud Mk2 Lathe, Qty 4 chucks, change wheels,
tool posts, accessories, VGC £550. Tel: 01329 237 430

Viceroy lathe with gearbox tooled £950 ono, Axminster
miller ZX25 £550 ono, Axminster lathe BV20M2 tooled
£350 ono, Tel: 07837225714

Laser cut frames 5" gauge prairie Trevor shortland.
3" Gauge Jubilee martin Evans. Tel: 01902 893 954
[midlands]

Complete boiler kit for 5" gauge Torquay manor un-made
£300.00 Tel: 01395 279 692

Harrison L5 lathe gap bed 3+4 jaw chucks £400 ono
buyer collects Tel: 01952 585 887

Moore & Wright 1 inch micrometer with 6'2 inch throat in
it’s original box. £23 Tel: 01775 640 112

3'2 gauge hielan lassie engine and tender chassis 98%
completed £1500 Tel: 01354 658 652

Sealey bench drill 12 speed 2 4ov hobby use only £70
Tel: 014914127

Winfield lathe 4 1/2" centre height 22" bed many exiras
£300 phone 01246 851 390 for photo’s.

7' gauge Paddington with 4" driving truck propane or
coal fired. Boiler certicate, £9,500 tel: 01491 681707

Stack of M.E 1934 on incomplete, List available, buyer
collects Telephone Jim On: 01303 267 122

Wanted: Amolco milling attachment also Stuart turner
cirrus engine drawings. Tel: 01275 375 398

Boxford T.U.D 4" x 18" good condition £300. Clarke hoist
CHP 250, 250Kg Lift £70 tel: 01452 728384

7 1/4" Dart rolling chassis professional built boiler. Set of
castings, set of drawings. £3250 ono tel: 01384 569 201

Bench drill, (Warco), 1/2 chucks 2mtt, 3/4 hp, 5 speeds,
VGC, Buyer collects, £45 tel: 01256 473 661

Ortec 2 axis D.R.0 with all brackets to fit Myford super
7 lathe only 2 years old £250 plus postage
Tel: 01522 722 374

Lynton Barnstaple loco ‘LEW’ 3'*" & drawings castings
frames for sale £500 phone 01425 618 301 buyer collects

Tich drawings book frames most castings £50 myford
swivel vertical slide with vice £50 buyer collects surrey
Tel: 02086 408 925

48 volumes of M.E from 1945, some bound, Plus 49 issues
of M.E.W. Details from 01737 552 093




GENUINE MACHINES AND TOOLING
HOME AND WORKSHOP MACHINERY

QUALITY USED MACHINE TOOLS
144 Maldstone Road, Foots Cray, Sidcup, Kent DA14 SHS

Telephone 0208 300 9070 - Evenings 01959 532199 - Facsimile 0208 309 6311
www.homeandworkshop.co.uk stevehwm(@btopenworld.com
Opening Times.: Monday-Friday 9am-5.30pm - Saturday Morning 9am-1pm
10 nmmres from M235 - Junction 3 and South Circular - A205

Bridgeport milling machine £1450  Kasenl Cructble Furnoce £140
Famefost hearth C140  Fomefod ropid melting power furmoe £425
Myford MA99E chuck type Burnerd D16 collet chuck + 14 colets  £425
Imp./Met. collets eoch£20  We have o large amount of verfical and
Carkson radius attachment £425  horizontal milllng cutters just come

Denford Viceroy pedestal 2MTdrill €245  In and we look forward to offering you
Granite surfoce platesC120/T145/Pink €425  amother great deal (al sizes) o
Boxford collets ( Not copies) eoch €12 ot £2 each.

deer\ﬂmr gear box, gap, 36" lathe

Harrison 140 5%"x24" lathe

Startrite 20 RWH
(hydraulic) veriical
metal cufing bondsaw

i‘rd Super 7B, gearbox, power cros;
feed, cobinet

(dthester Student 1800 lothe complete
with inverter on single phase

SIP New EIIIIP!‘!SB
bench drill

stand Horrison M300 lathe complete with
gap and tooling

Boxford pedestal
*/2MT drill

Clarksan MK] tool md

Yiceroy vertical milling cwutter grinder

mud1|nef‘30 NT :
Collace toolpost grinder

Homefast
DS130

ceramic
thip forge

Ny AU o o o
ideal for Mylord &  AFW Viceroy Horizon verfical head PR
Boxfords efc. fldlIIk ) Shisl!‘f Gﬁgg“ tpsdlnzs'mn Tom Sa:i;r HT m!ﬁd{gﬂﬂd

e ol

PLEASE PHONE 0208 300 9070 TO CHECK AVAILABILITY OR TO OBTAIN OUR LIST SR
EE DISTANCE NO PROBLEMI  DEFINITELY WORTH A VISIT  ALL PRICES EXCLUSIVE OF VAT much to list!

Just A Small Selection Of Our Current Stock Photographed!




TER UK LTD

Cliyd Cluse, rlivsirdzn JnJJ_,.n.d =si, Vr Criesizr, Cris SP
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Now Open Midlands Showroom
For Details Contact

ROTAGRIP LTD

16-20 Lodge Road

Features
The Viak Taie & Gracusked 360 deg Aound Bs Cotumrence ad s
Dven By A Precson Viorm and Gess Proveing 2 90 1 Recucson Reeo

Ore Tum of The Hande Moves The Tt mhl’.hh
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All Prices Include VAT & Delivery UK Mainland Only
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