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The widest chorsce...the best prices’/

D/’

'OPEN WEEKEND

September 4th 5th discuss technical issues.

Try machines under power with
engineers available to demansﬂ'ate and

* Huge range of tooling including
many new items.

*Sales counter open over the
weekend.

*Buy at reduced prices direct
from our warehouse.

* Smaller machines
available to take
away at reduced
prices.

i J_..__.a-.l-./

sLarge selection of part exchange and
ex demonstration Warco machines.
*Selection of Colchester, Town Woodhouse,
Ward, Herbert, Denford and Littlejohn
lathes and Bridgeport milling machine.

lathe tools FREE of charge!
Optional equipment

BH-600 Lathe

ONLY £1,600 inc var & Delivery

For a limited period we will include
a revolving centre, tailstock drill
chuck and a set of 16mm index

*Quick change fool post hardened and

+ THE ULTIMATE MODEL ENGINEERS LATHE \
+ HARDENED AND GROUND BEDWAYS

* TAPER ROLLER BEARING HEADSTOCK SPINDLE
+ TEE SLOTTED CROSS SLIDE

+* POWER CROSS FEED

« NORTON THREAD CUTTING GEARBOX

* 2HP SINGLE PHASE MOTOR

+ BACK GEAR WITH 50 RPM LOW SPEED

+ 1 3/g” SPINDLE BORE

SUPPLIED WITH ACCESSORIES AT NO
EXTRA CHARGE
+ 6" 3 JAW CHUCK

8" 4 JAW CHUCK
and

pplied with 3 ool hold

* Coolant system £130 inc VAT
* Tallstock die holder £39 inc VAT

parting off holder with blade 170 inc VAT
with fitting Kit to sult BH-600 fifting

+ 10" FACE PLATE

* FIXED & TRAVELLING STEADIES

« FOUR WAY TOOL POST

* IMP/MET THREADING

+ STAND, COOLANT TRAY, REAR SPLASH BAV

SPECIFICATION:

+ CENTRE HEIGHT 4°
« DISTANCE BETWEEN CENTRES 14"
+ SWING OVER CROSS SLIDE 5"

+ SPINDLE BORE /4" CLEARANCE

Optional floor stand £99

TAPER ROLLER BEARINGS
* COVERED LEADSCREW

BV-20 Lathe

ONLY £585 inc vaT & Delivery

* FULL ENCLOSED GEARED HEADSTOCK
» SPEED SELECTION BY LEVER

» PRECISION GROUND VEE BEDWAYS

* LARGE BORE SPINDLE RUNNING ON

« SET OVER TAILSTOCK FACILITY

« INDIVIDUAL ACCURACY TEST REPORT

* SAFE ELECTRICAL INTERLOCKS TO CHUCK
GUARD AND GEAR TRAIN COVER

+ SPINDLE SPEEDS (6) 140/1710 RPM + HEADSTOCK TAPER 3MT - TAILSTOCK TAPER 2MT
+ RANGE OF IMPERIAL THREADS 8-24 TP| RANGE OF METRIC THREADS 0.4MM — 3MM
+ MOTOR 1/2 HP 1 PHASE = DIMENSIONS 38" LONG x 19"WIDE x 15" HIGH « WEIGHT 230 LB

SUPPLIED WITH:
= 4" 3 JAW SELF CENTERING

CHUCK

=44 JAW INDEPENDENT
CHUCK

* FIXED STEADY

» TRAVELLING STEADY

+ FACE PLATE

+ FOUR WAY INDEXING TOOL POST

+ IMT AND 2MT DEAD CENTRES

+ METRIC & IMPERIAL THREAD
CUTTING CHANGE GEARS

+ SWARF TRA
* REAR CHlP GUARD

\

Warco Mini Lathe

ONLY £375 inc var & Delivery

+ 31/2° CENTRE HEIGHT X 12
BETWEEN CENTRES

+ SUPPLIED WITH 3 JAW CHUCK

* FACEPLATE

+ THREADCUTTING

« COOLANT TRAY AND SPLASH BACK

+ VARIABLE SPEED 0-2500RPM WITH
BACK GEAR FOR MAXIMUM
TORQUE

+ HARDENED AND GROUND VEE BED
WAYS

* ACCURACY TEST CERTIFICATE
WITH EACH LATHE

+ RELIABLE USA BUILT PRINTED
CIRCUIT BOARD - THE HEART OF THE
MACHINE

+ OPTIONAL ACCESSORIES STEADIES
AND VERTICAL SLIDE.

| offer

Tailstock drill chuck and TCT indexable
Qha tool set with each machine. /

Warco, Fisher Lane, Chiddingfold, Surrey GU8 4TD Fax: 01428 685812

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

Warco WMT 300/1

ONLY £799 "*W&D*w
Combination Lothe

Warco WMT 300/2

«§" CENTRE HEIGHT X
BETWEEN CENTRES
SUPPLIED WITH:

3 JAW CHUCK
+ TEE SLOTTED FACE PLATE
* FIXED AND TRAVELLING
STEADIES

*VICE
« DRILL CHUCK

CUTTER
« LATHE TOOL SET
+ IMPAMET THREADCUTTING

Saturday 4th 9am to 5prr|
Sunday 5th 10am to 3pm

VMC Mill
ONLY £1,450

inc VAT & Delivery

SUPPLIED WITH POWER
FEED TO X TRAVEL AT
NO EXTRA COST

+ ILLUSTRATED WITH
OPTIONAL D.R.O AND
POWER FEEDS

+ TABLE SIZE 26" X 6"

+MOTOR 1 112 HP

+ AVAILABLE 3MT RS -
“_METRIC - IMPERIAL _~

WM-20
MILLNG New
MACHINE

ONLY £3,500
inc VAT & Delivery

+ INVERTOR DRIVE -
INFINITE SPEED
CONTROL

« SPEED RANGE
25 - 1480RPM

* TABLE SIZE 9" X 36"

+ R8 SPINDLE

+ 1.5HP WILL OPERATE
FROM 13AMP SOCKET

+ WEIGHT 750KGS /

ONLY £1099 inc var & elivery ONLY £550
SAME CAPACITYAND
QCCESSORIESAS THE inc VAT & Delivery Optional Stand
BENEFIT OF A LARGER Ideally matched to the BV-20 Lathe
R
- Table size 654mm x 150mm
%&Gﬁ?;%méﬁ% Longitudinal travel 455mm
THREADING FACILITY. Cross Travel 145mm
Spindle Stroke 90mm
Spindle Tapar 3IMT
warco WMT 500 Diameter of Spindle  63.5mm
Diameter of Column 66.65mm
Throat 165mm
ONLY £1399 inc var & Delivery
SiMlLAR TO THE SPECIFICATION Max dietance
T spindie to table
MILLING TABLE/CROSS SLIDE Helght with head at top zx-] 5 M “ g
itk oy i
A mm
Doph soom — Machine
Spindle speeds 400-1640
Motor 1 phase 1/3hp with F/R switch
Delivery UK-Mainland Moo e

1"
o

l, Head tilting 90-0-90 worm gear tilt mechanism /

" "!_FaD

ol -

o (B




Model Engineer is published by sadi an 200
HIGHBURY LEISURE Publishing Limited -
Barwick House, 8-10 Knoll Rise, Orpington, Kant BRS 05 MODEL i
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Editor :
Mike Chrisp (01442-269366)
Technical Editor SMOKE RINGS
Nell Read (01604-833670) Editorial news, views and comment.
Assistant Editor PAGE 13
Kelvin Barber (01525-850938)
Club News Editor
Malcolm Stride
Technical Consultants POST BAG
John Halning, Stan Bray, Letters to the Editors.
J. Malcolm Wild FBHI, PAGE 14
D. A. G. Brown
Editorial Administrator
Sarah Mead (01689-886677) NEW SERIES:
PRODUCTION HARROGATE 2004
Design THE NATIONAL MODEL ENGINEERING
Elizabeth Marfell & MODELLING EXHIBITION
Production Manager The first report on this popular annual On the cover ...
::“’L:“k“ event reviews the winning models. Part I. Based on a design developed by
RS MY PAGE 16 Malcolm Beare in Australia, this 25cc
Origination by internal combustion engine built by
Atelier Data Services T. Pascoe and exhibited at the eleventh
NEW SERIES: National Model Engineering & Modelling
MICRO-CULTIVATOR Exhibition, has a number of interesting
Group Sales Manager Ingenuity and engineering workshop features. Despite being a single-cylinder,
Colin Ts':b’ SI" 689-886649) skills result in something to take the four-stroke engine it has opposed pistons.
es Man. r : 3 . . )
Tony Robertson [NZ%;-SB&GSO) g;rnggk out of gardening. Part I. The uﬁ;‘:’r prston/c;:mde{:s sm‘;dar to an
Subscription Marketing Executive i me;"gﬂz i =
Voula Browne (01689-887209) e
CIRCULATION e induction and exhaust phases of the lower
four-stroke cylinder by way of two disc
Circulation Director A MEANNING WARDLE LOCOMOTIVE valves and the cylinder ports.
Andy Bone (01689-887244) FOR 7!/4in. GAUGE For further details of this engine and the
N""‘;’ngaxl‘gg’;;t“t'“" Once the stretchers are finished it is time fabulous range of other models on display
(0|1|e_)':rss_3| 12) to make the axleboxes, wheelsets and al the Harrogate show, readers are
associated running gear. Part IV. directed to page 16 of this issue.
PAGE 22
Publisher (Photograph by Mike Chrisp)
Jez Walters
D‘“"'F’“' "';"F‘l':h" HOW HARMONIC
S FfcadickeHopley IS YOUR MOTION? A SOUTHERN RAILWAY
Further revelations concerning a MERCHANT NAVY CLASS
= fundamental mathematical concept. Part II. LOCOMOTIVE IN GAUGE 1
IGHBURY LEGURE bt Sorias Lok s, PAGE 26 Tidying up a few last details! Part XVII.
one: o138 m“:.;t?-c 01383 aufo‘: PAGE 38
Emall: istsure. subsi@ hightury-wyvem. oo.uk
b it op s s it RESTORATION PROJECT
UK: =1 |
Europer£7.00 v, £37.5 (o mrdel K PRECISION CYLINDRICAL CRINDER WOODWARD’S GEARLESS
ot gl e Gy d el Our Technical Editor admits to a love MECHANICAL CLOCK
Cheques payable to Hightury Nexus Specisl nterssts Lid affair with precision grinding. More component parts for this unusual
R PAGE 28 and attractive timepiece, Part V.
Maodsl Engineer oo Meroury Airisight Intemasonal e, PAGE 39
e e o ST
180 Oussvwsod S, Sue 1 LETTERS TO A GRANDSON
e 66 0] T P e s 7342, Details of the flap valve bring work on the KEITH’S COLUMN:
e current project to a conclusion. Part LXV. SAINT CHRISTOPHER
" ssMCIscowe acoepied. PAGE 31 E GWR LOCOMOTIVEFOR T!/4in. gauges.
i e erission from this soctos, Pt IR,
FOWLER STEAM WAGON PAGE 42
Our contributor considers an alternative
gearbox arrangement and details an
Y engine assembly sequence. Part VII. TRADE TOPICS:
R A R - PAGE 33 Products of special interest from Stuart
Al iu ts rm:v:'n;s P, Models and Enginewise, and a book from
ISSN 0026-7325 Camden Miniature Steam Services.
TheIEj‘g:shar': m“md?;“m:f must be cb;lil‘l!d MINIATURE de LLAVAL PAGE 45
R e s & CURTIS TURBINES
plioeoping, anit Inforivation ratrisal gyrtany, A tantalising glimpse at a branch of
43 someci e & e "'ﬂ“h::w"ﬂﬂmb:fm technology too sparsely covered in the CLUB CHAT & CLUB DIARY
e e modern model engineering press. Recent activities and forthcoming events.
"‘%Tmrr Sy ﬁ%ﬂ&%ﬁ' f;hr PAGE 36 PAGE 46
e

TURN TO PAGE 52 FOR GREAT OFFERS ON SUBSCRIPTIONS!
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Are Euro Trade Home & Workshop Machinery 59
Bristol SMEE 10 MEW Subs 8 for 6 50
Chester UK Ltd, 60 Machine Mart 9 GAUGE
Chronos UK Lid. 12 Maxitrak Lid. 4
Euromilitaire 51 Newton Tesla 1 O www.pollymodelengineering.co.uk
Peter Clark 6 J. C. Payne 10
Compass House Tools 6 Polly Model Engineering 4 | t turning vour dreams
St ||| " locomotives tmingye
G. & M. Tools 49 Roanoke 10
GLR Distributors Lid. 4 Special Interest Books 53 If you have ever dreamed of building and driving your own
Guildiord MES 51 Stuart Models 5 steam engine then the range of POLLY LOCOMOTIVES is
Hemingway 10 WARCO 2 meant for you!
Highbury Leisure (Subscriptions) 52 Polly Locomotives are freelance steam locomotives designed in a 18th century style.
5 The kits are manufactured to a high standard and many traditional
| Classified Adverlisements on pages 54-58 ) b ke el mn:rcmbwmmm e
and can be driven for pleasure In the garden or club track. Depening on the model
they will pull six to eight people providing pleasure for family and friends.
CHECK OUT OUR

They are available in five different models-
* Pollyl  0-4-0 Side Tank Locomotive (approx. 6 person capacity)
* Pollyll  0-4-0 Tender Locomotive (approx. 6 person capacity)

WEBSITE! & SEE THE
FULL RANGE OF

Live steam kits VAl ' . & + Pollylll 0-6-0 Side Tank Locomotive (approx. 8 person capacity)

Traction engines & ) el ) ! £ * PollylV  0-6-0 Tender Locomotive (approx. § person capacity)

Lorries, Railway locos _r BENEY MODEL. * Tt IS ENEIneeie turn i neea e

Diesels, Rolling stock, Tttt o R e

Track, Secondhand etc. (X) &3 Ploase send £3 for The complete locomatives are supplied in kit form with assembly

Cataloeue £3.50 -\ new catalogue  drawings and a full set of instructions. They are straightforward to
S Bridge Court build, but we will always be pleased to help with queries.

Bridge Street FOR FURTHER INFO ON THE POLLY MODELS RANGE

vetimanam  Pone: (1115 973 6700

Polly Model Engineering Ltd.

MAXITRAK LTD 10 & 11 Larkstore Park Lodge Road Staplehurst
Kent TN12 0QY Tel: 01580 893030 Fax :01580 891505
email mes@maxitrak.co.uk

0 O O GL.R. DISTRIBUTORS METAL PACKS —— .

SAVE 15% OFF THE CATALOGUE PRICE WITH OUR BUDGET PACKS OF MATERIALS - 2 FEET EACH OF THE SIZES QUOTED BELOW
Carriage 1to 3 Packs £5.95 41to 6 Packs £6.95 7 to 10 Packs £7.95 Above 10 Packs £9.95 UK Only
CREDIT CARDS WELCOME - HEAVY PARCELS REQUIRING AWOODEN BOX - ADDITIONAL £3.50

BM.S. FLATS DRAWN STEEL ANGLE
AD 116 x 14-38-12-58- 34 H3 16mm x 18mm x 3mm 20mm x 20mm x Imm
1- 2-3+« 332 x 341 EC8. 70 25mm x 26mm x 3mm E11.85
|A1 1B x IB-1/2-58-34-1 05.90 SEAMLESS COPPER TUBE
A2 V6 x 3B-12-68-34-TB-1 07.26 JI 1iGx28g - ¥2x28g - 1/Bx24g - 532x24g 0620
Al 14 x 38-12-58-34-T8-1 10.00 J2 316x22g - 1M4x20g - 5M6x20g 04.95
Ad SM6x V2-34-1-1172 12.30 STAINLESS STEEL ROUND 303 FiC
|AS 38 x 1/2-34-1-1112 1285 Kt 332-.1/8.532.-316-732- 14 09.10
AT 12 x I4-1-1.14-1112 18.80 K2 V16-732-1M4-516-38-T16- 12 2300
B.M.5. ROUNDS BA STAINLESS STEEL HEXAGONS 301 FiC
B1 18-532-316-732-14-516-¥8 04.10 L1 1527 - 1997 - 2207 - 248" - 275° - 247 15.15
|IB2 14-516-38-716-12-8M16-58 08 .80 BA BRASS HEXAGONS
B S8-34-78-1 14.565 M1 152°- 103° - 220° - 248" - 275 - 324" 09.00
BS VE6-12-%8-34.78-1 ENGM 19.60 BA STEEL HEXAGONS
| BM.S HEXAGONS M2 1527 193" - 2207 - 248" - 275 - 324 04 30
C1 532-3/16-14-516-38 0505 BRASS FLATS
C2 V4-9232-5M6-38-716-12-58 09.65 N1 116 x 1/4-3/8-1/2-34 -1 09.00
B.M.S. SQUARES Nl 18 x 14-38-12-3M4-1 1550
D1 532-3/16-1/4-.516-38 04.30 N 3186 x 1/4-38-12-34 -1 2165
D2 7/186-1/2-5/8-34 09.65 NS 14 x 38-12- J34-1 24 85
BRASS ROUNDS ALUMINIUM ROUND FIC
E1 18-318-14-516-38-1/2 11.85 P 3M6-14-516-2B-TN6- 112 10.25
E2 116-332-5/32-T7/32-932 - 7116 - 916 - 58 17.70 P2 58-34-1 17.70
BRASS SQUARES PHOSPHOR BRONZE ROUND
F{ W8-316-14-516-38 09.90 Q1 18-532-316-14 09.45
|F2 14.516-38.7TM6-112 2020 Q2 SB8-VE-TNE 2400
BRASS HEXAGONS SILVER STEEL
G1 532-316-7/32-14-9/31 - 518 08.20 §1 V3218 -532-X18- 7132 -1/4 9732 516 -3B - 716 - 1/2 17.00
G2 14-932-516-38-7116- 1/2-58 23.05 82 3mm - 4dmm - Smm - 6mm - 7mm - Bmm - 8mm - 10mm - 12mm 15.00
BRASS ANGLE ALUMINIUM FLATS
M1 14 x1/4x118 516 x 5/16 x 118 Rt 18x12-18x1-14x12-14x1-14x1.12-1M4x2 18.90
38 x38x 118 12x12x 116 09.00 R2 3Bx12-38x1- 3Bx1.12 1590
H2 516 x 516 x116 38 x 3B x 116 R} 12x1-12x112-12x2 2385
12 x 12218 J4x34x 18 1545 Ré 12x212-12x3 28.00

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.glrmodelsupplies.com
Send 6 First class stamps for Catalogue & Price list in Hardback or CD



« Stationary Engines ¢ Marine Engines

* Materials e Steam Fittings
* Boilers counded 1906 by Mr Stuart Ty, o Fixings

STUART MODELS
Workshop Machinery Models

Stuart Pillar Drill

The Stuart Pillar Drll is now
available from stock. this is the
second release from our range
of workshop machinery models,
and makes an clegant counter
piece to our first release, the
Stuart Engineering Lathe

Stuart Pillar Drill

Sel ol caslings materials,
fixings and precul gears

£147.00 inc
Postage & VAT

Stuart Engineering Lathe
Set of castings materials,
fixings and precut gears

£149.00 inc
Postage & VAT

STUART MODELS
Full Colour Catalogue

The all new Stuart Models catalogue
is now available, fealuring many
new models including our range
of workshop machinery, which are
available as Sets of Castings, Machined
Kits and Ready to Run Models

Please send £5.00
for our New Catalogue

STUART MODELS
2003-2005

STUART MODELS
a9

* Dept. ME, Braye Road, Vale, Guernsey, UK, GY3 5XA «
« Tel 01481 242041 » Fax 01481 247912 » www.stuartmodels.com »




BATTERY ELECTRIC
LOCOMOTIVES

5" Gauge Class 37
5" Gauge Class 31
71" Gauge Class 31

From £1695
From £1695
From £3650

Ready to Run

For more information on our full range
of models & accessories, please send £2.50
in stamps or coins, for our Main Colour Catalogue.

COMPASS HOUSE
MODEL ENGINEERING

HIGH STREET, ROTHERFIELD, EAST SUSSEX, TN6 3LH
UNITED KINGDOM
PHONE: 01892 8529068 FAX: 01892 853522

www.compass-house.co.uk

Highest Prices Paid For

Railway Relics

mmwmuu—hm

Carrlage Prints
Up to £150 offered

Cast lron/Enamel Signs
Especially from smaller companes

Signalling tems &
Handlamps
Tatiats.
Key Tokens,
Shelfplates etc

Clocks

Tickets, Handbills & Paperwork
Any quantities considered

IMMEDWATE COLLECTION & SETTLEMENT ANYWHERE IN UK
FREE VALUATIONS INCLUDING PROBATEINSURANCE

PETER CLARK 017886 521491
9 Manor Road, Leamington Spa CV32 TRJ

FULLY EQUIPPED

Tray, Splash Back, 3 & 4 Jaw Chucks, Face Plate,
MT3 & MT2 Dead Centres, Fixed & Traveling Steadies,
Drill Chuck with Arbour, Spanner, Allen Key, Oil Can,

Tool Box, Chuck Guard and Manual.

BL12/26 Gap Lathe

FULLY EQUIPPED

Bench & BMD-25 Pillar Mill/Drill
Floor 25mm Max Drilling
Mounted 25mm Max End Milling
Pillar Drills 50mm Face Milling
EQUIPPED WITH
e 1th !Sﬁe‘ﬁé Drill Chuck with Arbour,
= 210-2220 rpm Milling Vice, Draw Bar,
80mm Spmdle Tra\.rel Taper Drift & Hand tools.
Spindle Taper Stand optional,
Base3 x210mm

BMD-45/80G Milling Machine

45mm Max Drilling

32mm Max End Milling
800 x 240mm Table Size
585mm Longitudinal Travel
205mm Cross Travel
80-1250 rpm

MT3 Spindle

130mm Spindle travel

VTM Milling Machine

40mm Max Drilling

32mm Max End Milling
80mm Max Face Milling
660 x 155mm Table Size
360mm Longitudinal Travel
150mm Cross Travel
One Shot Lubrication §
Low volt Lighting, M
with Locker as standard.

ine Stand

oo KL
mo 'W

Stand, Splash Guards, Fixed Centres, Revolving Centre,
3 &4 Jaw Chucks, Face Plate, 4 Way Tool Post, Fixed &
Traveling Steadies, Lo Volt Light, Manual, Tools & Tool Box.

Contact us for details of complete range ReJ@ LRI N G LT 1=

All these machine tools
are exclusively supplied
by Engineers Tool Room
and offer superb value
for money and unrivaled
quality & reliability.

Unit 28

Enterprise Centre
Liwynypia Road
Tonypand

Rho%pdda X

CF40 3ET

Tel: 01443 442651
Fax:01443 435726
Mobile: 07770 988840

www.engineerstoolroom.co.uk

Tool Room




Arc Euro Trade
LR

Air Cooled Gamma
Stirling Engines

Assembled: £140.00

HAEO03:
Kit: £70.00

Available as a fully assembled working model or
as a kit of materials complete with drawings.
(displacer and power cylinder are already finished)

HAEO1:
Kit: £65.00
Assembled: £130.00

HAEOD2:
Kit: £60.00
Assembled: £120.00

HAE04:
Kit: £70.00

Assembled: £140.00

Stepper Motors

Arc Code AC420484610 |AC570764525M | AC5707645251 | AC571157525M
Type Hybrid Stepper | Hybrid Stepper | Hybrid Stepper | Hybrid Stepper
Holding Torque 36N/cm 180N/cm 180N/cm 220N/fcm
Step Angle 1.8° 1.8° 1.8° 1.8
Rated Voltage 4.6V 4.5V 4.5V 7.5V
Rated Current 1A/Phase 2.5A/Phase 2.5A/Phase 2.5A/Phase
No. of Wires 8 8 8 8

Size 42x42x48mm 57x57x76mm 57x57x76mm | 57x57x115mm
Shaft Dia. 6mm 6mm 1/4" 10mm
Shaft Length (Front) 25mm 25mm 25mm 30mm
Shaft Length (Rear) 25mm 25mm 25mm 30mm

Net Weight 380g 1.065kg 1.065kg 1.74kg
Price £15.00 £30.00 £30.00 £39.50

Bi Polar Stepper Motor Controller

Micro step setting 7: 1,2,4,8,16,32,64

which with a 1.8 Deg motor is = to 200,400,800,1600,3200,6400, 12800 steps /rev

Motor Current Settings 8: 0.9A to 3A peak current (0.9A,1.2A,1.5A,1.8A,2.1A,2.4A,2.7A,3A)
Input Signal 3.0 to 10 volts

Motor supply voltage input to controller: 10 to 40 volts

There is a facility to turn off the motor current

Arc Code: SMD093064 Price: £62.50

This months Deal:
Model C6-550 — 6 speed

550mm between centres. 6 speed belt driven.
Cuts metric & imperial threads.
Standard machine includes :
= 125mm 3 jaw chuck
* MT2 & MT3 Dead Centres
= Gear Set
PLUS all these extras FREE (value £132.70!):
= Quick Change tool post with three holders
* 220mm Face Plate
» Travelling Steady
= Fixed Steady
Good heavy-duty lathe at an exceptionally low price
for this month only.

Price £595.00 inc.vat. (Carriage based on postcode)

Unbeatable Value Engineering Products by Mail Order

10 Archdale Street Tel: 0116 269 5693
Syston Fax: 0116 260 5805
Leicester, LE7 INA Email: arceurotrade@btopenworld.com




EEVE

"The Reeves Mobile R ®X:5.05S /MMl Visit the Shop That's R sren e

Got the Lot!

Reeves 2000 will be taking their 'Mobile Shop' to
the following events throughout 2004

18th-19th Maidstone Rally
October: 16th-21st Donington Exh. |4 %

Reeves 2000, Appleby Hill g 00am- 4.30pm Monday - Friday

“Coming to a Town Near You!" Aatroy, Affiacsione 9:00am-12.30pm Saturday

Full Boiler and Flanged Plate Service Available.
Competitive Prices and Prompt Delivery

The World's Largest Stockists

of Model Engineering Supplies

Drawings and Castings Currently Available
31 Stationary Engines 52 'Up to 32" Locomotives' 34 7%" Locomotives
Cortaw Gas Engine 040 e Tank Loco e
Lady Stephanie Beam Engine 040 Tich Tank Loco D s L
Mary Boam Engine 0-40 Hunslefis Tark Loco 0-4-0 Romulus Tank Loco
hﬁdsdawmll:‘nm O-S-ObechCdadmanco 0-4-2 Tom Roit Tank Loco
Triple Expansion Marine Engine 2-6-2 Firefly GWR. Loco 0-6-0 Holmside Tank Loco
Trojan Vertical Engine 0-8-0 Caribou Canadian intemational Loco 0-6-0 Paddi Tank Loco
Vuican Beam 4-4-0 Virginia Early American Tender Loco 4-4-2 Loma Loco
13 Road Going Vehicles 62 5" Locomotives Workshop Equipment
including.... including . including....
1*SC Minnie Convertitle Engine 0-4-0 Ajax Tank Loco Clock Tool
1.5" SC AlichinTraction E 040 Tank Loco Geared Rotary & Indexing Table
1.5° SC Marshall Portable Engine 060 Tank Loco George ThnmasTa?‘ng & Staking Tool
2" SC Clayton Waggon 240 Asia "Europa” Class Loco Lathe ates & Frontplales
2" SC Uncolnshire Lad Traction Engine 4-2-2 Stirling Single Tender Loco Light nd Table
2" SC Thetford Town Traction Engine 4-40 Maid of Kent Tender Loco Reeves Mini Drill
3'SC Fodenw 4-4.0 Washinglon Tender Loco Sparey Tailstock Tumret
4" §C Foden r Tractor..., 4-8-0 King's Own Tender Loco..., Versatile Dividing Head....

For full product listings, please see our website

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

Reeves 2000 9.00am-4.30pm Monday - Friday
Appleby Hill 9. 00am-12.30pm Saturday
Austrey

Atherstone Tel: 01827 830894 sales@ajreeves.com
Warks CV9 JER  Fax: 01B27 830631  hitp:/'www.ajreeves.com




6 SPEED METAL
LATHE WITH 12
SPEED MILL/DRILL
HEAD - cis00M

LATHE AND SEPERATE MILL
DRILL HEAD -cL250M & CL25IMH

VARIABLE SPEED
A 55! :

CL250M LATHE) » 259mm between centres P RICE

of accessories

available
= Compoun 1k wit dvay ol
. H W
* Power fed screw cutting hgillty -
* Forward/reverse lathe operation
* Clutch for independent mill/drill operation

Shown with optional floor stand
ONLY £119.9S EXYAT  £140.94 INC VAT

META!. LATHE

CLA430 - Wentical spedfication to
the CL500M, (pictured top) but
without the MiliDrill head,

N.B.: A MilVDrill

,“c head is not
!AH‘E FEIRLY vaibble separately.

[ [= P51 ANGLE GRINDERS

CAGIISC ROM ONLY
BEST BUY
Practicsl Hewsssholder

)

* Tables tilt 045" left and right
* Depth gauge * Chuck guards

3mm COPSDD-COP2SIF
I6mm CDPI0IB-COP4SIF
20mm CDPSOIF

B=Bonch mounted F=Hoor standing. .
(MODEL WAITS WAS EXVAT INCVAT
| SPEEDS INC VAT i
| COPSDD_245/5 £19.69 £29.95 £35.194¢

2456

9901 {79.95 £93.0440
135.70£109.95 £129.]
158,57 £129.95 £152.8

(iR nmr 95 £173, s«g
£187.94

ﬁm 95 £223.194]

£379.95 £446 448

cpurmd instant heat sold arlru fun .
» Solder Coll & pot of flux » Scraperfprobe tool
+ Da-Solder tool to remove axcess solder » 30w, 130w

soldering iron & stand
&) shwrrngn'rﬂw I'I'BOK INCLUDED
\t\ knife, soldering torch, hot
blower, pancil flame

» Low amp qxndon
ideal for Arc &
Tig welding,
auto bodywork
and thin mild/
stainless steel

£19.95 EX VAT
£23.44 INC YAT

CBTI (nght)
¥ » Uses gas lighter fuel

« Adjustable flarme (temp up to 1300°C)

OMNLY £19.95 EX YAT £23.44 INC VAT

(MODEL AMPS ELECTRODE EX VAT INCVAT ||
I30NEV20-125 1625 EIERE#iii]

RO NLY .
£1195%
£14084,

Indudes free:
* Faca mask

\B5TE Tarbo®
*Turbo fan cooled for longer welding a full outpur
mlmn‘: .Buy Aruoﬁmn ¥ °

mmlﬂmﬂh‘khnmnﬂiﬂm‘h
HREDUCEDY 5TE was £15949 ne VAT

CATIER was £1990 e Vit

* = Spindle speeds [00-2150rpm

Where Quality Costs Less

(Clarke [FETTITITY| ¢ Clarkse BEENEE
[ ONLY  eallEFd CLIOOM ;us]ﬁ’
-" r

£599:% £3695
Precision engineerad with ‘ F l‘“t '£434'sl?ﬁ

st iron head, base & column 4 I - ¥ 5 > - S?\?ﬁﬁi
1 ‘l ™

—

¥4 Hp, 230, | Ph motor
B * Accessories available
= 63mm milling cumer

= |Imm chuck "

SWING ARSI
.ﬂl'lﬂl mcmmnc LAMPS

* Power fead » 300mm between centres

* Electronic variable speed *+ Gear change 388

) = LHRH thread screw cutting
olf centaring 3 jaw chuck with guard
* Full range of accessories available

—
——
WIZ OIL FREE MINI
AIR COMPRESSOR.

«Idaal for airbrush work
» 1.58 cfm air displacement, | s
e T WAy e I CTCA0 b dr chest
CTC900 9 dr chast
CTCS0 Sdrabret £
CTCHN Tdr cbnot _ C14054 £99.95 £111.
CTCIN0 13 dr chestiah  NEW
2CTCH00 8dr chastiesh sat £117.44 {8495 £99.82
DIYKIT-CABIH = PRO RANGE
6995 (4694

» Spray pattem adjestable |3 CTCI03 !drm%ehwﬂl.l_
N.Y ﬂ' 99 EX VAT | 4CTCI08 6 dr drop G831 5495 L4587
CRLID £64.95 £7431

9 INC VAT ||| SCTCI9 9 dr chest I
Pm KIT - C.QB 1P{pics G CTCI0S Sdr T £129.95 CI5L6/
E199.69 £159.95 £187.

. Douﬁo action trigger for accurate arfpaint ¢ T CTCIOT 7 dr trobey

* Precision machined nomtle » “IL? ﬁh
ONLY £23.95 EX VAT 14 INC VAT |

TIGER TURBO AIR COMPRESSOR

L1435 £I757
£19.95 £23.44
£2095 £24.62

i 2995 £35.19 ||

TiGer || 28pce BEST BUDGET BUY, 13pce RECOMMENDED

840 | - Practical Chssics.

( )
DIGITAL MULTIMETERS

et rmxmc“_r WY \'M' i .
CDM 10 = 19 position
« 10 amp facill
EX VAT

J My £11157 £M495 £99.004
1 i ot
2y {[174¢ (1995 INHAD onty
£8.21 INC VAT

& BTORE B
s DILITE4% QWS CDM20 + 32 position
= 10 amp fadiliy

1070
15755 3 p 1S 255,95 0544 |3
15765 4 S0 09,95 (41119 |

UEE rubiber air hose [ ﬂﬁ;
FROM ONLY £10.95 EX VAT £1287 INC VAT

. ONLY £15.99 EX VAT
£18.79 INC VAT

| ceceset DIy 1% o% 9 @
— lé@csﬁx WD 1% r.ms CIDH |
: - [FI 055 519
150
0

* |53mm swing over bed
foed

* 10mm max drill capadry
* Variable 30mm travel

for drilling spindla
REDUCED! NOW ONLY_,
£179.95 EX VAT
111,44 INC VAT
WAS £234.94 INC VAT

BENCH '
L2y ] GRINDER STAND
. BGs1
’ 4 win
“N mountings and
- faet anchor holes
Llarke mnms

£l 8 B |
£22 % s

(U

PRICER r
v

DUTY WiEEL
PRO I50

EX T INC v [
£1895 in27 i3

CBGERL} HD ais o144
0% e

£39.55 14654 §]

“Supplied with wire wheel RL models ndude workbhmp,
REDUCED! CBGSE was £29.30 e VAT CBGSRL was £3959 nc VAT

« Jaw depth TSmm « 360 4 rcw.lrg nc.uh
» 360" double locking swivel base

ENGINEERS
WORKBENCHES

J £11495 £135.07
£149.95 £176.19
£169.95 £199.69 §

TOTHER SIZES
AVAILABLE

(VISIT YOUR LOCAL SUPERSTORE OPEN MON-FRI 8.30-6.00, SAT 8.30-5.30

BARNSLEY

Pontefract Road, Barmsl n;

B'HAM GREATBARR 0121 358 7977

4 Blnﬂrﬂ!&zm Road, Great Barr

BHAM HAY MILLS 0121 771 3433
try Road, Hay Mills

www.machinemart.co.uk
OVER 4000 PRODUCTS - SEE THE FULL RANGE

24 r © 0845 450 1800

€0845 450 1801

TEI.ESAI.ES““"

local ruh]

RD
105-107 Manningham Lane

0117 935 1060
-3 Church Road, Lawrence HIll
CARDIFF

01228 591666

01244 301258
41—45 St. ames Street

014 7622 4227
Shho 9&

DIO\P 010 8763 0640

DON
i.‘i -ll?!d ton Rd, Sth C
IGTON 3B0841
01304 373 434

“ ng 00::31 190931

Oww

DUNDEE /01382215 140
24-26 g L
EDINBUIIGH
163-171 Plersfield Tarrace

For security reasons, calls may be monitored. All prices correct

01226 732 197 | GATESHEA|

04 3165799 | G
HULL
A3z 4 agepas 8-10 Holdarness Road

AWTRNC
019 1046 5424 | LEEDS

0131 659 5919 [N

0191 493 2520
0141 332923
01451 817 948 p
01472 354435
01482223161

ILFO!D’: i:! 0
T46-748 Eastern Ave ',' ‘
0ll3 131 0400

127-229 Kirkstall Road
LEICESTER 0116 161 0688

LIVERPOOL 0151 709 4484

1]
50 Lobley Hill Road
180 Gt Western

PSR Tireet

RIMSBY
Ellis Way

&9 Melton Road
&8 London Road

LONDON 010 8803 0861
MNI8

& Kendal Parade, Edmonton

LONDON 010 8555 8184
503-507 Lea Bridge Road, ‘.ll?g

LONDON 020 7
‘\‘.Deddmds
H 0161 941 2666

100 T‘he Hi
I mn:hmnr Road, Altrincham
01623 611160
Iﬂ? Chwterﬂﬂ!d Road, South
MIDDLESBROUGH 01642 677881
Mandale Triangle, Thor
ORWICH 01603 766402

Halgham Streat

NOTTINGHAM Q115956 1811
211 Lower Parllament Strect
PETERBOROUGH 01733 311770
417 Lincoln Road, Milifledd

GI'JS?. 2154050

PLYMOUTH

58-64 Embankment

POOLE 0I201 717913
137-139 Bournemouth Road, Parkstone

RTSMOUTH 023 9165 aiﬂ"l'

07-283 Road,

:ngis ol 1 703263

SHEFFI I.D

453 London
0U'I1-IP'I'N 023 8055 7788

5156-518 Po

STOKE-ON-TRENT 0"’81 187321

381-196 Waterloo Road, Iea

SUNDEIII.M! Olbl 510 8773

13-15 75

GI 1 791969
0l793 491717

‘I'WICKE)‘HAH 020 8892 9117

B3.85 Heath Road

WO 01902 494186

Paridfield Road, Bliston
WOIICES?ER 01905 723451

0114 258 0831 |}

GREAT NEW
0DUCTS

ASSIEL
pRICE
cULS

fohdey lll?h*&" 28

2004 —gutE ‘m;.u_-,
Collect from your local branch

Order from www.machinemart.co.uk
e-mail: sales@meachinemart.co.uk
Telephone 0845 450 1855 (local rate)

time of going to press. We reserve the right to change products & prices at any Ilme. All oﬂers subject to availability, EXROE. Please quote ref. M2 when responding to this advert.




BRISTOL MODEL
ENGINEERING AND
HOBBIES EXHIBITION

AUGUST 20TH, 2157, & 22ND
2 00 4

10AM-7PM FRI, 10AM-6PM SAT
& 10AM-5PM SUN

THE LEISURE CENTRE

THORNBURY  spee parkinG
NR BRISTOL

L& This Years Theme
B The 1900s: a Century of
Enaineering Achievement
Adult £6.00 Senior £5.50 Child

£2.50 Family £14 (2+3)

Supported by Near M5/M4
many of the Interchange
leading 5 miles from M5
suppliers Junctions 14 or 16
BIGGEST IN THE SOUTH WEST
THE SHOW FOR ALL THE FAMILY
REFRESHMENTS VIEWING GALLERY -
QUIET SEATING AREA

Organised by Bristol SMEE
Registered Charity No 1094274
For further information see our website:
www.bristolmodelengineers.co.uk
Or contact 0117 977 6956

THE QUICK-STEP MILL

A tool post mounted milling spindle for
the centre lathe. Fitted to a quick-change
fool holder, it can be at work in

seconds eliminating
second set-ups in the

milling machine,
mandrel making etc..

Milling operations are
rapidly and accurately

carried out while
work is still held true
in the lathe chuck.

e ,2|

= Weight 9 Ibs

= 9 speeds 110 — 4000 pm
* Reversible motor 110 or 220V ac.
= Collet chuck for ER20 collets, 1 —13mm x 1mm
* Quick change from axial to radial and vice-versa
= Vertical slide with 13" travel, calibrated 0.001", with additional steps at 147

= Centre finders provided for quick setting to centre height

= Headstock dividing by means of division rings and detent

= Suitable for light grinding e.g. truing chuck jaws

 Quadrant plate available to enable the machine to be inclined for helical milling

For full colour brochure contact:

J C Payne Engineering Limited
Polgraines, Faringdon Road, Cumnor, Oxford, OX2 90QY
Tel/Fax 01865 865223

progress through simplicity

hr.

i

equipped with fail safe vacuum
*_brakes. Price: £10,100 + VAT

WWW.roanoke.co.uk Tel: 01598 710228




SMOOTH, QUIET, HIGH PERFORMANCE

An easily fitted variable speed control for your lathe or miller

Getting the right speed for the job can be a
tedious and time consuming job, changing belts
and pulleys - and even then, the bottom speed
canstill be too high for some operations.

Now, with Newton Tesla ready built speed
controllers, you get smooth, continuous speed
control, with motor speeds from 150 to
1800rpm.

Al CL and ML Controllers are supplied
complete with a new, high torque, variable
speed motor that fits directly onto Myford and
other lathes of up to 1HP. These motors are to
the Imperial “56 frame” and have a 0.625"
diameter shaft, although metric motors can be
supplied, on request, for other machines.

All controllers and motors are pre-wired and
ready to fit onto your lathe or miller.

Designed originally for all Myford ML7, Super 7
and Super 7 Plus lathes, they are suitable for
virtually all machines including Tom Senior,
Raglan, Colchester and Drummond, and for
woodworking lathes too.

PRICES (inclusive of VAT)
CL400 with 0.5HP motor £390
CL750 with 1.0HP motor £425

CL range features starl, stop and emergency stop butlons and
speed control with forward, reverse and jog.

ML370 with 0.5HP motor

£464
ML550 with 0.75HP motor £499
ML750 with 1.0HP motor £515

ML range features start, stop and emergency stop butlons, jog
button and speed control with forward and reverse.

UK mainland delivery £18.

The Newton Tesla system is based on
technologically advanced Mitsubishi single-to-
three phase inverters. All systems are provided
complete with a matched 3-phase motor ready
to mount, plug in and go. All are designed to
work from single phase 220/240V, 50/60 Hz
domestic mains supplies.

In addition to smooth control, giving chatter-
free operation, the controller ensures that once
you have set the motor speed, it automatically
compensates for the cutting load, giving high
torque even at low speed. The system also
incorporates complete electronic motor
protection.

The New CL Range

The CL Controller range has been introduced to
give savings in space and cost. They feature the
same high torque motors as the ML range but
incorporate a new, compact inverter giving a
depth of only 88 mm.

The ML Range

With a proven track record of over 500 units
sold worldwide, the ML range are perfect
companions for Myford type lathes and gjive the
ultimate machining performance. They also
exhibit excellent starting characteristics, giving
up to 300% full load motor torque at 3Hz,
through using flux vector control technology.

About Newton Tesla

Established in 1987 by George Newton, the
company is a major supplier of AC and DC
variable speed drives to industry, handling
power ratings of up to 750KW and 11,000V.
Newton Tesla engineers travel throughout
Europe, troubleshooting in factory automation
and speed control.

Call us now for more information and friendly advice on 01925 444773

or visit www.newton-tesla.com

g

NEW CL RANGE!
Lower cost, more
compact version

available now!

What Our Customers Say

All parts fitted as you said “like
a glove” and the literature
provided made the installation
very easy to complete.
Brian Nicholls
Myford VMC Miller

I have just unpacked and tested
my new motor and drive .......
WOW! So smooth and
controllable, with slow spin up
and variable speed. And so very
quiet.
Alan Patching
Myford Super 7

I was very impressed with the
service I received from Newton
Tesia............... It was very good
value for money.
Derek Toller
Colchester Student Lathe

TR TESE

l - . \'\ Overseas Agents Required
L a = ‘.. ‘-..

in u/l/l/l' s Please Call or E-mail Now

The Driving Force in Automation

Newton Tesla (Electric Drives) Ltd, Unit G18, Warrington Business Park, Long Lane, Warrington, Cheshire WA2 8TX, UK
Tel: 01925 444773 Fax: 01925 241477 E-mail: info@newton-tesla.com Web: www.newton-tesla.com

b



GIIloI0S

OPTICAL CENTRE
PUNCH

v/

Code PRICE
OP270SPEC £8%05
£51.00

TOP QUALITY KNIFE EDGE SQUARES

Mctde to DIN Sa:ec 875

SHTOASASO

SMT045A75 75 X 50
SMTO45A100 100X 70
SMTO45A150 150 X 100

75MM VARIABLE HIGH SPEED
GRINDER & POLISHER e il
- C/W FLEXIBLE DRIVE SHAFT 0-10,000 RPM [ —
s {: . JI
| N
PRICE J .%\ 2 |
B, LA
£11.95 iH
£17.95 ne ATTIT R

5 PC QUICK CHANGE TOOLPOST SET
SUPERB QUALITY INCLUDES 2 STD HOLDERS, 1
BORING & 1 PARTING TO SUIT MYFORD ML7

CODE MW1 M/
£95.00 :

NEW EXTENDED TOOLHOLDERS FOR ML7
QUICKCHANGE TOOLPOST

Code

EXHM - £26.95

5 PC QUICK CHANGE TOOLPOST SET
SUPERB QUALITY INCLUDES 2 STD HOLDERS, 1
BORING & 1 PARTING TO SUIT BOXFORD 4'/:

3JAW SC

CHRONOS IMPORTED CHUCKS!

PART MACHINED BACKPLATES

HSS MICRODRILL SET WITH 2.3MM SHANK
SIZES 0.5 - 2.2mm

Code TYPE  PRICE PP | T

CGI9 80MM £39.95 b

CG20 100MM £49.95 ; ' >3

CG21 125MM £59.95 =

AJAW INDEPENDANT ~

Code TYPE  PRICE PR Code SIZE  TOSUN PRICE bbb

€G22 8B0MM £49.95 CG25 & MYFORD  £17.50

CG23 100MM £56.95 S CG26 5" MYFORD  £18.50 Code Price

CG24 125MM £64.95 CG27 5" BOXFORD £18.50 CG5 gz 9s £6.9511

Code
CG&

CG7 5" (K5
CG8 4" Ké

VERTEX K TYPE MILLING VICES!!

JAW WIDTH  PRICE

£080  £69.951
&105.00 £79.951
=400 £99.00!

PRISMA(V) JAWS FOR K TYPE VICES!!
(PRICES PER SINGLE JAW)

¢ B
Code TO suUlt PRICE
CG9 4" (K4 £22.95 each
CGl10 5" [KS £25.95 each
CGl11 6" [Ké £27.95 each

VERTEX BSO DIVIDING HEAD!!
oo \

f ¥
= \ df y - '
"
Code PRICE
CGI12 ~ £199.95

DIGITAL MICROMETER 0-25MM/0-1"
ZERO ANYWHERE AND DIRECT MET/IMP CONVERSION-
FULLY GUARANTEED FOR 2 YEARSI|

Code
CG97

—
PRICE
R6500 £36.95

MINI METRIC TAP & DIE SET
SPLIT DIES M1 - MLI - ML2 - M4 - ML6 - MIB - M2.2 -
M2.5- 18 TAPS - MI -2.5MM [TAPER &PLUG)

mmn;‘“ 332

PRICE
L2405 £22.50

Code
CGT05

Code SIZE PRICE
CGI28 MI2 &4 £15.95
CGl129 MT3 £33-00  £19.95

SET OF 5 SOFT BLANK END ARBORS
TAPPED 3/8 BSW

SEE US AT GUILDFORD 17-18TH JULY
MANY SPECIAL SHOW OFFERS!!!

SECURE ONLINE ORDERING AT WWW.CHRONOS.LTD.UK

="~ PRICES INCLUDE VAT & CARRIAGE (UK MAINLAND)

CHRONOS LTD UNIT 8 EXECUTIVE PK 229/231 HATFIELD RD ST ALBANS HERTS AL1 4TA

PRICES ARE CORRECT AT TIME OF GOING TO PRESS AND ARE ONLY AVAILABLE WHILE STOCKS LAST
sterCan TEL (01727) 832793 - 5 LINES FAX (01727) 848130 WEBSITE WWW.CHRONOS.LTD.UK
L6 EMAIL SALES@CHRONOS.LTD.UK




Anthony Gerald Chrisp 1973 - 2004

Our tragic loss

It has been my all too frequent duty to record in
these columns the passing of respected and
eminent members of our model engineering
fraternity. It is with unspeakable sadness
therefore that [ now have to tell you that on
Tuesday afternoon 1 June our beloved son
Anthony fell to his death from a tower block at
Nottingham University where he was working
as a Research Fellow with the E-RACE project.

Born in St. Albans on 28 July 1973, Anthony
grew up with his two elder sisters Jacqueline and
Barbara, and among friends. My model
engineering took Anthony to the North London
SME track where he soon became a proficient
driver of miniature stcam locomotives. During a
school summer holiday in August 1985 he began
work on his Sin. gauge Rail Motor to Don Young s
design. We used the facilities at St. Albans College
where I taught, and in my own home workshop
where Anthony learned the craft and techniques of
most aspects of workshop practice. We spent many
happy and constructive hours together.

We learned about computers together and
worked as a team when [ had to teach CAD, CNC
and DTP at college. We even used Anthony’s Rail
Motor to help us focus on this ‘new’ technology.
Although only in his mid-teens, Anthony became
a valuable assistant in my evening classes,
helping adults to leam to use AutoCAD.

Sunday mornings during the winter months
were spent working at the track and, with his
young friend Sam, Anthony hand mixed cement
for the top screed of our raised track. Week after
week they got the mix just right every time despite
the helpful advice proffered by adult club
members who were always sure they knew best.

Anthony’s success at school extended into
both his academic and practical work. He
became involved with a Sainsbury Trust project
which brought him into contact with the worlds
of industry and commerce. He gained good
grades in his GCE A-Levels which led him to
an apprenticeship with Dowty in Cheltenham
and a degree in Mechanical Engineering and
Management at Nottingham University.

Anthony became very fond of Nottingham and
made good friends there. He began work on his
PhD and some readers may recall our Centenary
issue (M.E. 4058, 1 January 1998) in which he
described the work he was doing.

MODEL ENGINEER 9 JULY 2004

Anthony found a new life in Canada where
he made more new friends and enjoyed
the exhilarating sport of snowboarding at
which his profiency led him to qualify as an
instructor. The two photographs above were
taken in Canada.

More recently, Anthony returned to
Nottingham University as a Research Fellow
on the E-RACE project. Project Leader
Dr. Svetan Ratchev, Senior Lecturer in the
School of Mechanical, Materials, Manufacturing
Engineering and Management at Nottingham
writes “ds a researcher he offered a rare
combination of good knowledge in CAD,
programming skills and sound technical
understanding of the subject ... Anthony had
the opportunity to interact with a number of
industrialists and academics in Europe and
eveybody was immensely impressed by his
technical knowledge and innovative ideas."

Jean and 1 will always be intensely proud
of our talented and loving son who is dearly
loved and desperately missed by the whole
family. We take this opportunity to thank
all who have have sent kind messages
of condolence.

Come to Lionsmeet 2004

A non-profit body concerned with all and
everything about the Liverpool & Manchester
Railway locomotive Lion which, at its last
steaming was the oldest working steam locomotive
in the world, the Old Locomotive Committee has
pleasure in announcing that Lionsmeet will be
hosted this year by Northampton SME at Lower
Delapre Park, Far Cotton, Northampton on
Saturday 7 August 2004.

Lionsmeet is an informal annual gathering of
all those with an interest in Lion in all its
manifestations and gauges, finished or not, and
any Lion memorabilia they may have to bring to
the event for display or demonstration.

There will be a competition, limited to 31/2
and 5in. gauge engines, to establish the hardest
working Lion based on measurement of work
done by the engine during a ten minute run.

The track will be open from 10.00am to all
wishing to practice, and the competition
will start at 2.00pm. Period dress is optional.
Prior application is unnecessary, but further
information and directions are available by
e-mailed request to alan_pb(@ yahoo.co.uk or

by telephone: 01254-812049.

Tour the Steam Scene in Australia
We were particularly pleased to hear from Barry
Glover in Australia who writes:

“I am calling for ‘expressions of interest’
regarding an approximate 21 day tour of New
South Wales and Victoria, Australia.

“The tour will take in the ‘Steam Scene’ in
both states, the AALS Convention at Easter 2006
(100th Anniversary of Sydney SME) plus, of
course, the usual stops to please Mother.

“It is envisaged that the tour will start in
Sydney approximately one week before Easter
and will depart from Melbourne.

“While Easter 2006 may seem a long way off,
there is, of course, a lot of planning to be done.

“Those interested are invited to contact me

by phone: ISD + 61 + 2 + 42840294

by fax: ISD + 61 + 2 + 42832331

by e-mail: ame@netspeed.com.au

CHUCK the MUDDLE ENGINEER

by B. TERRY ASPIN

13



Cathodic protection

of boilers

SIRS, - Mike Casey in his letter
(M.E. 4223, 11 June 2004) asks
whether the use of sacrificial anodes,
more properly known as Cathodic
Protection, can be used in boilers.
Like most things, neither the idea nor
the application are new. I know of
literature as far back as 1918
advocating sacrificial anodes in
boilers. Sotherns Verbal Notes and
Sketches is one source. I certainly
never came across any in my days at
sea with water tube boilers, but I have
vague recollection of secing some in
a marine Scotch boiler.

1 can certainly confirm Mike’s
comments about the water level in
the gauge glass disappearing out of
the top or bottom as the vessel
rolled and pitched. This could
happen every minute or so for hours
on end. One eventually stopped
worrying about it. The frequently
held belief by model engineers that
disappearnce of the water level will
lead to instantancous damage to the
boiler causes me some amusement.

Going forward from Mike’s
comment that he has never had a
fusible plug “do its stuff in anger’,
this is a comment with which 1
would agree, given some fifteen
years experience of steel boilers in
7!/4in. gauge. I wonder if there is a
technical basis for this based on the
ratio of top firebox flat surface
width/length to crown metal
thickness. This ratio is much lower
in model boilers than full size
practice, possibly leading to better
conduction conditions in the plate.

Picking up Mikes point about
wastage of the firebox crown in a
full size roller, [ would disagree with
his assessment that the corrosion
has occurred only while the boiler is
hot, and that the bronze plug is the
culprit. The so-called electrolysis
effect can only occur when the two
metals are submerged in water. |
would go for the theory that while
the boiler is cold and empty, then the
flat surface of the crown will retain
scale and moisture, as will also the
lower parts of the boiler where scale
accumulates giving rise to good
conditions for corrosion.

Full size boilers in marine/
industrial use are in steam for, say
95% of the time, whereas our
boilers are cold and damp for 95%
of the time. This will give rise to
different assessments as to why
corrosion is occurring. | am still
gathering information as to the best
method of preventing corrosion in

‘our’ steel boilers.
The very old tip of
keeping a 40W electric
lamp alight in the firebox when the
boiler is not in use is my current
favourite. It raises the dew point
and provides somewhere for the
mice to keep warm!

Mick McKie, West Midlands.

S.Y. Carola

SIRS, - Prompted by Roger
Backhouse’s recent feature about the
Scottish Maritime Museum (M.E.
4221, 14 May 2004), I enclose a
photograph of a model I made for the
Scott family from the original plans.

I much prefer the original layout
to the present one shown in the
photo on page 559 of that issue.

I have a very extensive file on the
Carvola from the Scott family, Mark
Varvill and G. Tull and, to my sorrow,
from Dick Martino who died from
injuries caused by escaping steam
and scalding water in an incident in
the engine room of the Carola (see
M.E. 3926, 7 August 1992).

Dr. A. K. Tulloch, Dundee.

Man and machine

SIRS, - When recently looking at a
past copy of Model Engineer, (M.E.
2820, 9 June 1955), [ was most
intrigued by the cover photograph of
the late Dan Hollings operating his
hand-powered double-column
planing machine. It seems that this
competent old modeller was a
prolific builder of excellent model
locomotives and [ believe | may have
read elsewhere that he was Lord
Mayor of Bradford? I would be
interested to know if anyone knows
anything about him. Was he
employed in the engineering industry,
and, as he seems to have been at least
middle aged when the photograph
was taken, when did he pass from
this world to glory? He strikes me as
having been an interesting and pretty
skilled sort of individual. There were
lots of similar types of high calibre
modellers around in those days who
could manufacture lovely work with
pretty basic machines and equipment.
The same could be said of the
chaps in the general engineering
factories as well who might be
considered as *model engineering on
a bigger scale’.

The ancient hand-operated
planing machine shown in the
photograph is also of interest. I
wonder where it ended up; is it still
around and working for someone? |
still occasionally use one of these
useful and interesting machines
although mine is smaller with a
20in. stroke and 7 by 6in. deep
capacity, manufactured by the late

Dr. Tulloch’s model of the Steam Yacht Carola.

firm of Tom Senior. It is a little
machine capable of giving a lovely
accurate finish by, like Adam of old,
‘the sweat of your brow’.

Are many other modellers out
there using one of these old
machine tools? Do let’s hear from
you if you are lads!

D. M. Mackay. M.B.E.,
North Lanarkshire.

Workshop

vacuum cleaner

SIRS, - Every workshop needs a
vacuum cleaner to cope with filings
and swarf, and even for cleaning
out smokeboxes. Over the years |
had inherited the cast-offs from the
household department as we moved
from Electrolux to Hoover and to
Dyson. The old Electrolux cylinder
vacuum cleaner had done years of
service in the workshop when it
finally gave up the ghost. At about
the same time, the Machine Mart
catalogue came through the
letterbox with my subscription copy
of Model Engineer.

A birthday was looming, the choice
was easy: for £44 Machine Mart
delivered one of their Combi Vac
Model WD1000 machines, actually
made in Great Britain. It does all
that is asked of it in the workshop
and has even been known to clean
some of the unmentionable corners
of the house where the upright
Dyson model would have been rather
cumbersome. I have no reservation
in recommending this product as a
good buy for your readers.

D.A.G. Brown, Rutland.

Electrical safety
and a plastics supplier
SIRS, - With reference to lan A.
Wright's letter (M.E. 4223, 11 June
2004), 1 too would like to know
much more about the induction
furnace mentioned by Ernie Henne.
I would however say that to draw
4kWh from a 13A plug is unsafe
if not impossible since 4000W +
240V = 16.7A. Tapping into the
cooker feed (with permission of the
management) will gave access to
30A but should only be tackled by
those competent to do so.

Because of its square pins, the
standard UK 13A plug only makes
point contact in the socket and is
unsafe to use at its maximum rating
for any length of time. Washing
machines and heating appliances
frequently cause overheating of the
plug and these are running at ‘only’
3kW. (3000 + 240 = 12.5A) The
situation is not helped by the
sometimes poor contact also made
by the fuse in its holder.

The old-fashioned 15A plugs with
their round pins were safely able to
carry 30A; for a demonstration of
this statement look at the pin size of
a European 16A plug!

On an entirely different matter,
concerning the availability of
acrylic sheet (ref. letter from
Ian Beilby in the same issue),
Amari Plastics are a national
supplier of all things plastic
(normal disclaimer). Visit their
informative website or check their
Head Office for a branch near
you. Amari Plastics Ple., Holmes
House, 24-30 Baker Street,
Weybridge, Surrey KT13 8AU; tel:
01932-835000; fax: 01932-835001;
website: www.amariplastics.com

Noel Shelley, Norfolk.

Soft solder alloys

Sirs, - I was very interested in Dick
Billington’s article about fusible
plugs (M.E. 4220, 30 April 2004).
I shall take his advice and not fit
them in the Conway on which |
have been working for too long.

I was also intrigued by Table 3 in
the article which gave a melting
temperature of 100 to 110deg. C for
‘electronic solder’. The electronic
solder most commonly found here is
63% tin and 37% lead, a eutectic
alloy with a melting point of 183deg.
C. I also found a tin-bismuth eutectic
solder with a melting point of
144deg. C, but nothing with a lower
melting point. It would be interesting
to know what the 100 to [10deg. C
melting point solder might be.

It is perhaps also pertinent to point
out that non-eutectic alloys,
especially when melted and frozen in
smaller amounts, may have a re-melt
temperature higher than the original

14

MODEL ENGINEER 9 JULY 2004



—
p——
_._‘_'
—
—

Mr. Taylor would like to learn how new ‘tin cans’ (right) are manufactured.

alloy. Non-eutectic silver brazing
materials would be an example.
John C. Bauer, Ontario, Canada.

Seamless!

SIRS, - I opened a can of baked
beans a few days ago and noticed a
change in the general construction
of the can. The top has the usual
rolled joint to provide for opening
with a can opener, but the bottom
does not seem to have any joint at
all. There is also no sign of a side
seam. | have to pose the question to
those more knowledgeable than I in
these matters, how was the new can
made? | have no answer.

Shaping the flanged ends of a
copper boiler with metal of a
recasonable thickness is easy to
visualise, but shaping a whole can
in steel sheet just 0.008in. thick
seems like a miracle.

I enclose the can (sorry, we ate
the beans) to see what ideas you and
the readers may have.

Frank Taylor, Hampshire.

(The photograph at the head of this
page shows an ‘old fashioned' can
on the lefi featuring a longitudinal
resistance welded seam and ends
held in place by means of self-
secured or rolled joinis. Mr. Taylors
seamless can is shown on the right. It
is probably manufactured by deep
drawing, but release of the transverse
corrugations would require a split
mould and/or a collapsible core. We
are sure that our readers will tell us
how they are made — Eds.)

Sound advice
SIRS, - New entrants to model
engineering, and the decline in craft
training are recurrent themes in our
magazine, and inevitably many who
take it up will have great need of
help and advice. Joining a club is
obviously beneficial in this regard,
but as one classically devoid of any
technical background I would like
to offer some advice based on my
own experience.

1: Read every constructional
article in Model Engineer. 1
have no great interest in
locomotives but by reading
articles such as those by Keith

Wilson, one picks up all sorts of
tips and methods of working. |
readily acknowledge that [ have
gained a lot from such reading.

2: Take your time! Skilled work
cannot be hurried, and when
you are at the learner stage you
have to go slowly. When you go
into the workshop, set yourself
a limited objective and don’t be
too ambitious as to what you
can do in the session. [t is better
to end with time to spare than to
hurry to finish too much and
spoil the work already done.
Remember that as one gets
older concentration fades, and
mistakes tend to creep in at the
end of long sessions.

3: The bit we like is machining, but
beware! Sefting things up is not
such fun, but you cannot take it
too seriously. Take all the trouble
you can in fastening work down
so that it is really secure against
the forces to be applied.

4: When work has been fastened
down, rehearse the traversing
movements which will be entailed
before you start machining, to be
sure the tool will reach where it
should. It is infuriating in the
process of machining to find that
a holding-down bolt on the
milling machine prevents the
cutter from descending far
enough. On a number of
occasions when drilling large
holes I have drilled a pilot only
fo find that the chuck was too
near the work to permit the
longer drill to go in without
raising the head and thus
disturbing the setting.

I realise the above will seem
pathetic to the trained and experienced,
but I have learned it the hard way. It
is insufficiently technical to get into
the books from which we learn and
I wish someone had told me!
Dennis Randall,Oxfordshire.

Scales and gauges
SIRS, - On first reading I very much
enjoyed Keith Wilson’s excellent
description of the 7Y/4 in. gauge
Garden and Woodland Railway in
M.E. 4222, 28 May 2004.

However, on second and more
careful reading I'm afraid 1 got
stuck — at the point where he said
that semaphore signals would look
right on this railway if they were
built to a scale of 101/4 inch. I just
couldn’t understand what he meant
by that. So far as I know such a
scale does not exist.

I suppose it’s fair enough to talk
about scales of so many inches to the
foot, though I can’t help wondering
what our (Guildford MES) French
and Dutch members make of that,
having been brought up all their lives
with millimetres and metres. But to
my mind, the best, clearest and only
correct way of specifying a model’s
scale is to state just the ratio of the
model’s size to the size of the thing it
represents. For example, up to last
year | was building a 1/6 or 1:6 scale
model traction engine; I helped my
son in law to build a 1/16 or 1:16
scale boiler for his 3!/2inch gauge
4-8-4 loco; during the war I carved a
chunk of pine into a 1/150 or 1:150
scale model of the destroyer | was
on; and 1 have often driven on our
club’s 3'/2in, § in., and 7'/4in. gauge
tracks locomotives of 1/16, 1/11, and
1/8 scales respectively.

By the way, [ ecventually
concluded that what Keith was
really saying was that semaphores
built to the scale appropriate to a
101/4in. gauge layout, i.e. 1/5 scale,
would look right on the Garden and
Woodland Railway, and better than
if they were made to the scale of 1/8
normally associated with a 7!/4in.
gauge layout.

Could I ask how others feel about
this business of scales?

Doug Peddie, Surrey.

Pixels

SIRS, - Derek Brown commented
that he was having problems with
diagonal lines on his CAD
generated drawings. Without more
details I cannot be sure, but he may
be seeing a fundamental problem
with raster devices, such as screens
and printers, which create their
images from a series of blobs or
‘pixels’. These pixels are usually
placed in a square matrix with sides
of (say) 1 unit.

Views and

Consider drawing a straight
horizontal line of minimal thickness.
The device will place a row of
pixels 1 unit apart across the device.
Now consider a line at 45 degrees to
the horizontal. Each pixel is now
displaced both vertically and
horizontally from its neighbour
making them further apart (actually
V2 or about 1.4 units apart). The
line will look thinner — probably
unacceptably so.

To counter this, the output driver
may well try to fill in some of the
gaps making it look thicker. The
fact is a thin diagonal line cannot be
exactly the same thickness as a
horizontal or vertical one. A similar
but more complicated situation
arises at other intermediate angles.

The solution may be to use smaller
pixels which will cause the line to be
drawn several pixels wide. The
problem is still there but much less
noticeable. You will probably not be
able to do this on a screen but many
printers support multiple resolutions.

When a print is requested a
dialogue can be displayed so that
you can alter the printer settings
(look for a ‘Properties’ bution on
the print dialogue). It may be worth
asking for a higher resolution or
improved quality.

Roger Woollett by e-mail.

Acrylic sheet

SIRS, - In M.E. 4223, 11 June 2004,
Ian Beilby suggested Wickes Ltd as a
useful local supplier for acrylic sheet.
For those who do not have a local
Wickes, or would like something
other than 3mm clear sheet, I have
discovered a plastics fabricator willing
to supply small quantities of acrylic
sheet, cut to required sizes and at a
very reasonable cost.

Clear is on offer in thicknesses of
2, 3, 4 or 5Smm and black at 3mm.
The fabricator is A.S.H. Plastics
(Wolverhampton), City House,
Ettingshall Road, Wolverhampton,
WV2 2JP; tel: 01902-450-300. The
only problem with small quantities is
that the cost of postage and packing
is apt to be a significant part of the
order cost!

Roger Castle-Smith,
Buckinghamshire.

X B

1 in letters put

1 in Post Bag should not be assumed

to be in accordance with those of the Editors, other contributors, or
HIGHBURY LEISURE Publishing Limited.
Correspondence for Fost Bag should be sent to The Editor l(:;;a;dx Engmr]

PO Box 310, Hemel F

1, Hertfor

fax: 01442-269366; emall: mlk!.thrl!mv

or to nread@highburylelsure.co.uk or to kbarber@highburyletsure.co.uk
Letters sent to The Edltor (Model Engineer), Berwlck House, 8-10 Knoll Rise
Orplington, Kent, BR6 llPS. lnx 01689-8866615 may be subject to forwarding delays.

In the i

* details are not published

unless spe:lﬁc mstmcnon to do 5o has been given.
o R.esgomes to published letters are forwarded via the Editorial Office as appropriate.

is at the di of the Editor. The content of letters may be edited to suit the
magazine style and space available, Correspendents should note that production schedules
noruml]y involve a mimimum lead time of six weeks for i bmitted for |

MODEL ENGINEER 9 JULY 2004

15



Best in Show was this finely detailed and beautifully finished 5in. gauge
model of an LMS rebuilt ‘Royal Scot’ by Mr. J. Heslop.

HARROGATE 2004
THE NATIONAL MODEL ENGINEERING & MODELLING EXHIBITION

Neil Read

reports on the eleventh in the series
of these superb events.

@Part |

iven the current levels of road traffic in
Gthc UK and the terrible state of some of
our roads, I am probably not alone in

feeling slightly apprehensive about travelling
long distances by car. Modern driving conditions
seem so hectic that we cannot allow our
concentration to relax for an instant and, if a
particularly aggressive driver does not ‘get’ us,
then the chances are that a speed camera tucked
away in a hedge somewhere will. I know that
Mike’s four hour journey to Harrogate took him
seven hours due to closure of the M1 motorway.
Small wonder folk are reluctant to travel!
However, as | motored north towards Harrogate
to cover this event, | found myself able to settle
down more and more and look forward to what [
knew would be an exciting and interesting event.
Lou Rex, his family and team set out to make
the National Model Engineering & Modelling
Exhibition a friendly event that model engineers
and their families can enjoy. Comparisons with
rival events are discouraged and the emphasis is

The miniature Alba shaping machine, bench and inspection equipment built
by Malcolm Leafe and winner of the Chester UK Shield.

. N

Winner of the Raymond McMahon Trophy for the Best Road Vehicle in Steam

was this 4in. to the foot Burrell by Mr. M. Roberts.

on taking pleasure in the many facets of model
engineering in a relaxed and picturesque setting.
Judging by the many happy faces seen walking
(and riding) around the Great Yorkshire Showground
during the three days of this exhibition I suspect
they have arrived at a winning formula.

Trophies and shields

The Barry Jordan Trophy for the Best in Show,
the Precision Paints Award for Best Finished
Model, the Myford Shield for Best Locomotive
and a First Certificate in Section 40 were all
awarded to the 5in. gauge LMS rebuilt ‘Royal
Scot’ locomotive built by Mr. J. R. W. Heslop
(photo 1). One can always tell when a particularly
special model is being judged. Hard nosed and
steely-eyed judges become more mellow and
approachable. They forget to eat their sandwiches
or drink their coffee. They call in expert colleagues
to discuss a particular feature or perhaps to help
them find something to criticise. They even stop
counting rivets and poking about with cunning
bits of wire to check if the reverse sides of the
coupling rods have been fluted. After a time they
just stand there and admire the model in awe,
pretty much as the newest tyro to the hobby
would do. It was like that with this model. Along
with all the silverware now adorning his sideboard

by Mr. G. Cutler.

perhaps the Model Engineer team can add their
congratulations to Mr. Heslop on a very fine exhibit.

The Raymond McMahon Trophy for the Best
Road Vehicle in Steam was awarded to Mr. M.
Roberts for his 4in. to the foot Burrell single
crank compound agricultural engine (photo 2). |
gather from the organisers that this engine has
seen sixteen years of rally use. This being so, it
bears its age remarkably well and is a credit to
the owner and his standards of maintenance.
Agricultural engines were the work horses of the
traction engine world, being built for powering
stationary machinery like threshing boxes and
stone crushers, and for towing such equipment
from place to place. Often they were single-
cylinder machines but canny owners would
sometimes opt for a compound engine as the
higher price could be offset by the reduced
running costs. The Burrell single-crank system
proved popular for a time and claimed to give the
benefits of compounding without the added
complexity of a double-throw crank.

This year’s winner of the Chester UK Shield
for Best Workshop Equipment was the wonderful
1:4 scale model of an Alba | A shaping machine
built by Mr. M. Leafe (photo 3). This model was
also awarded a First Certificate in Section 42.
The opportunity did not arise for me to ask Mr.

Winner of the Eventex UK Shield for the Best Boat was this Sailing Barque
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Leafe if he owned a full size version
of the machine and was thus able to
measure it up. However, for whatever
reason, the proportions of this model
appear to be just right, and it has all
the features remembered on an Alba
belonging to an old friend of mine
some years ago. Seeing the sturdy
construction of this model and
knowing of the capacity for hard
work of the prototype machine , one
is bound to ask why the shaping
machine is not more popular in the
amateur’s workshop. Admittedly,
milling is now the accepted method
of producing plane surfaces in
industry and is without doubt a more
efficient way of removing material,
but in an amateur’s hands, the economics of rapid
stock removal are less important and the shaper
does avoid the costly outlay on cutters and the
means to sharpen them, which is unavoidable
with milling.

The winner of the Eventex UK Shield for the
Best Boat, and a First Certificate in Section 49
was Mr. G. Cutler for his 1:96 scale Sailing
Barque (photo 4). This model followed the
prototype in that no iron or steel was used in
its construction. The timber members were
joined using copper nails. This gave a durable
vessel which had no sources of corrosion from
the action of the seawater Alas, a change of
owner and name resulted in a change of fortune
and she was lost first time out under her new
flag. 1 believe changing the name of a vessel is

This Fowler agricultural engine built by
Mr. C. Ponder was a Second Certificate winner.

This miniature Benier 1888 Hot Air engine built by Herbert Stumm was
awarded the Warco Trophy for the Best Stationary Engine.

Mr. T. Collyer’s handsome 5in, gauge Jubilee 6P earned its builder a First
Certificate and many admirers.

considered unlucky by seamen and cases such as
this tend to reinforce the superstition.

Still on the subject of boats, it is pleasant to
report that the Northern Association of Model
Engineer’s Shield for the Best Club Stand was
won by York Model Boat Club. Every effort had
been made by the members to make a colourful
and striking display and their award was
considered well deserved by other clubs and the
public alike.

A staunch supporter of several events in the
UK is Herbert Stumm of Germany. Herbert’s
models are often of unusual, well-researched
prototypes, and are always well executed and
beautifully finished. This year he had entered his
Benier 1888 hot air engine (photo 5) in
competition and was awarded the Warco Trophy
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This little 25cc engine built by Mr. T. Pasco uses
unusual induction and exhaust arrangements.

An unusual but very photogenic model was this Manx Northern Railway
locomotive built by Mr. A. Howarth. It won a First Certificate.

s

for the Best Stationary Engine and a
First Certificate in Section 45. Benier
was a Parisian who attempted to
improve on the engine designed by
the Englishman Buckett. On these
engines the working cylinder is
placed over a closed furnace. The
piston is caused to rise when air is
pumped through the furnace and
becomes hot. A valve then opens and,
driven by the inertia of the flywheel,
the piston descends and drives out the
used gases. The cycle then repeats.
Special arrangements are in place to
feed the furnace with solid fuel while
ensuring that no loss of pressure can
occur. On engines of this type dust
and cinders from the furnace can
cause problems in the cylinder but on the Benier
engine a special air feed system helps prevent this.

Other awards

In addition to the principal trophies a number of
other certificates were awarded. In Section 40
(Locomotives) First Certificates were awarded to
the 7!/4in. gauge Manx Northern Railway
Caledonia of Mr. A. Howarth (phote 6), the 5in.
gauge Jubilee 6P of Mr. T. Collyer (photo 7) and
the 5in. gauge Torquay Manor 7800 of Mrs. C.
Popple. Third Certificates went to Mr. P. McQueen
for his Sin. gauge Class VI 2-6-2T locomotive,
M. J. Cottam for his handsome 5in. gauge unrebuilt
Merchant Navy class locomotive and Mr. P. Holroyd
for his 31/2in. gauge rebuilt Merchant Navy class
locomotive. The technically interesting 3'/2in.

Brian Perkins' VW inspired flat four aero engine
was awarded a Third Certificate.
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The well detailed model of a Foden ready mixed concrete lorry built by
Mr. P Lapworth. It was awarded a Third Certificate.

gauge Franco-Crosti boilered BR 9F 2-10-0 of
Mr. E. Grinham was Highly Commended.

In Section 42 (Workshop Equipment) both the
vertical milling machine of Mr. G. May and
the Smart & Brown taper turning attachment by
Mr. M. Leafe were Highly Commended.

In Section 43 (Road Vehicles) a Second
Certificate was awarded to Mr. C. Ponder for his
fine 4in. to the foot scale B6 Fowler agricultural
engine (photo 8). At first glance this model did
not look like an agricultural engine as it carried
the half canopy usually associated with road
locomotives. However, such items could be
ordered as extras on any engines in the Fowler
range although I understand that the canopies
were not universally popular. Some drivers felt
that not being out in the fresh air may cause them
to catch diseases! Third Certificates were
awarded to Mr. B. Eatock for his 2in. to the foot
scale Foden steam lorry and to Mr. 1. Elliott for
his 1:4 Fowler ploughing engine Black Beauty.
Alongside his model, Mr. Eatock displayed the
patterns for the rear wheels of his Foden and
many visitors found these almost as interesting as
the finished model itself. Little touches like this
really add to the interest of the exhibits.

In Section 45 (Stationary Engines) Mr. T. Pasco
had two nicely finished and technically
interesting engines on display. His 25cc opposed
piston 4-stroke engine (photo 9), which was
awarded a First Certificate, was based on a
design developed by Malcolm Beare in Australia.
In essence, this comprises a standard 4-stroke
cylinder with a 2-stroke cylinder and piston
assembly inverted over the top of it. The top
piston/crank assembly runs at half engine speed

The nicely detailed interior of Mr. C. Johnson's
narrow boat.

Raymond McMahons splendid Angel Organ was a delight to look at and

to listen to throughout the show.

The little beam pumping engine built by
Mr. J. Cogden and christened Lady Stephanie.

and controls the induction and exhaust phases
of the cycle by way of a reed valve (inlet) and
disc valve (exhaust). In Mr. Pasco’s version of
the engine two disc valves are used. Both
induction and exhaust phases are controlled by a
combination of the disc valves and the cylinder
ports. The model engine is reported as having
good torque and revolves at a comfortable
4500 to 5000 revolutions per minute. The second
engine entered by Mr. Pasco was a 42cc
3-cylinder radial engine and this was awarded a
Third Certificate.

Regular readers will need no introduction to
the work of Brian Perkins whose models have
often featured in these pages. Brian had entered
his superb 1:4 Bristol Aquila aero engine and this
was awarded a First Certificate. Alongside was
his 0.4:1 semi-scale VW flat four engine (photo
10) and this was awarded a Third Certificate. The
twin cylinder 4-stroke, horizontally opposed aero
engine of Mr. D. Micklethwait and the beam
pumping engine Lady Stephanie (photo 11) by
Mr. J. Cogden were both Highly Commended.

The Miscellaneous Section (Section 46)
attracts a diverse range of models as befits its
‘catch all’ status. Mr. N. Wilkinsons 1:50
Bucyrus Erie 1150 ton walking dragline was
displayed unpainted but in working order and
intrigued visitors throughout the exhibition
transferring dried peas from one bin to another.
Mr. Wilkinson had thoughtfully placed a model
man on the inspect gantry to give some idea of the
size of the original machine. This model was
awarded a Second Certificate though I suspect
that a higher award may have been made if it had
been painted. Three models were entered by Mr.
P. Lapworth, a 1:14 USA Ford lorry, a 1:14
Mercedes lorry and a 1:8 Foden concrete delivery

lorry (photo 12). All were awarded Third
Certificates. Some idea of the attention to detail
paid to these models may be gauged from the fact
that the lorry cabs were fully fitted out and even
included a selection of miniature Playboy
magazines for the driver to read while off duty.

Section 47 (Fairground Models) was
supported by a range of carefully built and
well-detailed models. Ray McMahon’s miniature
fairground Angel Organ (photo 13) was not
only a stunning sight but also provided visitors
with music throughout the exhibition. It was
awarded a First Certificate. Mr. R. Whatmore
and Mr. M. Slater were both awarded Third
Certificates for 1:24 scale models of fairground
rides and equipment.

The model boat section is sub-divided into Kit
Built (Section 32) and Scratch Built (Section 49)
categories. In the kit built section a First
Certificate was awarded to Mr. B. Seaman for his
model of HMS Wolfhound, a Second Certificate
was awarded to Mr. C. Behan for his 1:40 WW2
German type U-boat U69 and a Third Certificate
was awarded to Mr. B. Southam for his 1:35
Yacht Scharrhorn. In the Scratch Built section
Mr. C. Johnson was awarded a Second Certificate
for his well detailed narrow boat (photo 14).

Last but not least, three Second Certificates
were awarded in Section 50 (Model Wheelwrights).
These were awarded to Mr., J. Cartledge for his
1:8 Ladies Phacton, Mr. B. Young for his 1:12
Weeks Potato Sprayer and Mr. B. Simpson for his
1:8 Shepherd’s Hut (photo 15). Next time we
will present a full list of the award winners and
take a tour the club stands.

@70 be continued.
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Mr. B. Simpson’s Shepherd’s Hut even had this
rather severe looking shepherd.
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MICRO-CULTIVATOR

Frank Taylor

explains how time spent in his
workshop took the drudgery
out of gardening.

@Part |

y wife and | enjoy growing our own
Morganic vegetables in several quite small

plots around the garden. The plots have
been made very fertile over the years and we enjoy
and have become accustomed to the bounty. As
the years pass by one’ physical abilities decline
and digging the ground becomes more difficult.
We considered a commercial digging machine but
as its length was about half the length of some of
the plots it would have been close to useless,
particularly as most plots are bounded by walls
and fences. | looked at a very small machine
purchased by a neighbour. This machine could
be got into some of the corners but consisted of
a set of power driven tines with no provision
for restraining the machine which, like a ‘bucking
bronco’, was always fighting to get away from
you. I concluded that the strength needed to control
the machine exceeded that needed to dig the
ground with a fork, as | had always done.

At this stage my wife came across a book which
explained that deep digging was unnecessary and
could even be counter productive. We gave the
ideas a short try but found it was still necessary to
shallow dig to sow seeds, etc. It was at this point
that thoughts turned to the actual facilities required
and how the workshop could come to the rescue.

Specification
A brief specification was drawn up:

1. The weight of the machine should be such that
it could be picked up with one hand (by me)
and hung on the wall of the garage.

2. The torque produced by each of the two tines
should be balanced, as near as possible, to
minimise the effort needed to hold and
control the machine.

3. The machine should be capable of dealing
with compacted wet ground which has
‘over-wintered’, and produce a bed ready
for sowing seed. The depth of cultivation
needed to be approximately 31/2 inches.

4. There should be very little noise so that it
can be used early in the morning before the
neighbours are out of bed.

5. Speed and torque range should be variable
to cater for different ground conditions and
also to allow for the fact that | was not sure
what was actually needed.

6. The machine should be electrically powered
with full electrical safety protection and no
mains-power switching on the handle. There
should be a very fast switch off in the case
of mechanical overload caused by digging
up large stones, etc.

7. In general use one should be able to walk
slowly backwards trailing the machine to
avoid walking on the ground just dug.
However it should also be able to be used
back and forth over a small area, like the
lady of the house (and some gentlemen)
handle the vacuum cleaner.

The complete micro-cultivator with the electrical
cover removed to show some of its construction.

General ideas
The requirement for low weight would mean that
the machine would lift off the ground rather than
push a tine into it as with a conventional tine
arrangement. This problem could be overcome by
making the tines screw themselves into the ground.
Two sets of tines would be used, one working
left-handed and the other working right-handed.
Assuming that the work done by each set is equal,
this could balance out the torque. If the tines
were arranged to interlace with one another, then
an action could be obtained where the left hand
tine screws up a clod of earth and, while it is
being held, the right hand tine goes straight
through the middle of it. The left and right swap
roles, and so it goes on. | could see this might
give a very fine tilth. The screwing action of the
tines would try to pull the machine into the
ground and keep it firmly on its wheels.

It was all theory and my expectations were not

— -

The partially dismantled gear case showing the
two main drive shafts and their worm wheels.

high from two contra-rotating sets of tines.
However, from this it was easy to move on to two
worm wheels driven by a central wormshaft. This
forms the basis of the design and addresses some
of the requirements. The others will be dealt with
as the detail evolves.

General arrangement

This is best seen in photo 1, to which I shall
return later when discussing detail. The position
of the machine is as it would be if its handle (out
of the picture) had been lowered to the ground.
The machine rests on its handle and its wheels. In
the foreground are the tines, which are just clear
of the ground. Moving up the two shafts, from
the two sets of tines, there is a casing around both
of the tine support wheels.

This is a guard to prevent entry of stones,
which would otherwise jam the wheels. Next
come two black rubber boots which prevent dirt
entering the shaft bearings. These are followed
by the road wheel assembly clamps which fix to
the shaft bearing housings and form part of the
gearbox casing. In the upper part of the picture is
the motor, crowned by the speed sensor. The
motor is surrounded by a structure to provide
anchorage for the outer casing and to improve the
airflow from the fan (not visible).

At the top of photo 2 is the armature of the
drive motor with the windings carefully wrapped
to prevent damage. The motor came from a
defunct lawnmower and it was given to me with
the comment: “I/t don't go but it might come in
handy " — and so it has. With new brushes and a
skimmed and undercut commutator it was in
good shape, except for the drive end bearing.
Fortuitously, the design eliminated this bearing
by using the bearing in the gearbox. In the
foreground can be seen the two tine drive shafts
which have been hardened and ground.

The shafts are topped with worm wheels made
from high-grade cast iron. An ‘O’-ring is fitted in
the face of a boss on the lower part of these
wheels. This provides an oil seal in conjunction
with polished hardened faces that can be seen in
the bottom of the gearbox. The hard tine shafts
run in cast iron bearings fitted in the lower part
of the gear case.

Construction

Four aluminium alloy castings were made:
gearbox, gearbox cover, and two different castings
to terminate the tubular part of the handle. The
beauty of making your own castings is that it
can make your machining operations easy. This
can be judged with the following machining
sequence for the gear case where an extension to
the casting serves as a feeder when casting and
an easy, secure method of holding the casting
when machining.

Gear case

After sefting up as squarely as possible, the gear
case was bolted to the vertical slide as shown in
photo 3. Holes drilled at T-slot centres in the
casting feeder were all that was needed for
holding. Here the gasket face, which forms a
main datum, is being fly-cut. Photograph 4
shows the motor flange surface being fly-cut
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using the boring and facing head as a fly-cutter.

after ensuring that the tine bearing housings were
as square as possible to the bed. The surface of
this flange also forms a datum. Using a surface
plate, or a sheet of thick glass as I do, all centre
lines were marked out all round the casting by
standing it on the datum faces. After machining
the face of the casting feeder head true to the
machined gasket face (not photographed) the
casting was mounted as shown in photo 5. Here
the gear cavities are being bored out to the gear
centre-distance using the cross-slide index.

Boring the wormshaft bearing housings is
shown in photo 6. Looking at the photo | see a
piece of bar fixed to the front T-slot and pressing
on the casting. To the best of my recollection this
was used to aid setting up the casting to its datum
lines prior to boring and is not needed for the
machining operation.

Worm and worm wheels

A tool with a pressure angle of 20deg. was
carefully ground in order to cut the worm and the
hob, the latter to be used to finish the worm
wheels to profile.

1 do not have the necessary change gears to
make the gearing to a standard diametral pitch so
the worm was made to 8 turns per inch. Although
a single-start worm is not renowned for its power
transmission efficiency it had to be used because
a two-start worm would have made the wheels
much too big for the gear reduction (44 to 1) that
I wanted.

Digressing for a moment, I am no gear expert
but I do have a wonderful hardback book which
deals with all types of gearing in a simplified way

RNt = 2 300
Sy o SRR

Boring the gear cavities to the coirect gear centre-distance; note how the
casting design has been arranged to facilitate work holding.

Machining the gear case; here the cover mating face is being machined

The motor flange being machined square with respect to the previously

finished face. The tine bearing housings are set square to the lathe bed.

and gives worked examples of all formulae used.
The book was obtained from a stall at a car boot
sale where I successfully suppressed my joy when
opening the book, resulting in a price of £3. The
book's title is Gear Design Simplified by Franklin
D. Jones and it contains rules, formulae and
examples applying to all types of gears. It was
published by The Industrial Press, 148 Lafayette
Street, New York. The first edition was published
in 1937 and the second edition (which I have)
came out in 1940. [ expect this book is now out of
print but could be obtained on long term loan from
library services. Information on cutting worms
was gleaned from Dividing and Graduating by
G. H. Thomas, which helped me to a successful
worm that was later hardened and polished.
Coming now to the worm wheels, it was
proposed to gash these and allow them to be
driven by a hob to achieve the final shape. | have
tried this method in the past using a hob with no
backing off of the teeth and the hob seems to rub
the metal rather than cut it. I have got by with
brass and the cutting of one gear with not too
many teeth but to cut two identical wheels with 44
teeth might have landed me in trouble. I wanted to
put a small amount of clearance on the back of the
teeth. This would normally require a piece of kit
which would be another project in itself delaying
the day when I could get away from the digging
fork. There was a slight nagging doubt that a cutter
with form relief as proposed might not drive the
gear during cutting. How much drive does a clean
cutting edge have? There was only one way to find
out, so I came up with the following idea which
puts a minimum of clearance on the back of the

Line boring the wormshaft bearing housing with a between-centres boring
bar. The piece of bar in the foreground was for setting up purposes.

teeth to produce clean cutting. The only effort
required was to make a special cam, which once
made could be used again in the future.

Turning the hob

This was produced on the end of a 6in. length of
3/8in. dia. silver-steel. I first cut six slots running
lengthwise in the hob blank and then cut the
thread similar to the worm. Doing it this way
round does make the screwcutting uncomfortable
due to intermittent cutting, but it does mean that
any burrs that are present are in the slots are
easily removed with a fine needle file without
spoiling the thread.

Form relieving hob teeth

To relieve a tooth, the normal screwcutting tool is
made to take a progressively deeper cut from the
front to the back of tooth. When the tool reaches
the gap between the teeth it is made to retract
quickly ready for the next tooth. This can be done
by utilising a cam to move the cross-slide in the
appropriate manner. The set up which I used is
shown in photo 7, the lathe being set for
screwcutting at the pitch of the hob.

Two separate operations are required. First
using a flat tool to back off the tops of the teeth,
and secondly using the 20deg. threading tool to cut
the sides of the teeth. In the case of the Myford
lathe the cross-slide feed screw is removed leaving
the slide free to move. A vertical slide is fixed to
the back of cross-slide set up square on a Myford
raising block. An unused piece of tool steel is
placed in a T-slot of the vertical slide (detail photo
8) and is pressed hard up against the upper of the

]
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The set up used to form relieve the hob teeth using a cam acting on

a spring loaded cross-slide.

slot and clamped at each end.
Mounted on the hob shaft (photo 7)
is a cam, which is arranged to press
against the piece of tool steel. This
pushes the cross-slide backwards
and forwards with the help of a
return spring fitted in the cavity
made by the removal of the cross-slide
feed screw and a plate fixed across
the end of the slide using existing
holes (sorry no picture).

The spring and plate try to push
the slide towards the operator and
the slide is restrained and controlled
by the cam. As the mandrel rotates,
the cam slowly pushes the cross-slide
forward against the spring until the
piece of tool steel drops off the end
of the cam tooth thus making the
tool retract ready for cutting the next
hob tooth.

My haob has six slots cut to form the teeth and
the cam has a similar number of teeth. The cam
is adjustable to make the cutter retract in the
space between the hob teeth. It is essential to get
the spring pressure right or the slide will not
retract properly and a ruined hob will be the
result. Very low speed is the order of the day. The
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The method used to mount the piece of tool steel
used as a cam follower.

The two main components of the cam are shown in this photograph.

The flange (right) fits inside the cam body (left).

The method used to machine the cam. Each of the six segments was
machined by laboriously pulling the cutting tool down by hand.

mandrel was turned by hand to start with to make
sure the full length of the hob could be traversed
without anything fouling. The “bonking’ was a
bit alarming at first but you get used to it as the
lathe takes it in its stride.

‘When doing the actual cutting, the hob is given
a coat of blue and the top-slide adjusted so that a
small cut is taken at the back of the teeth.
Progressive cuts are taken until the cut extends to
the front of the teeth leaving a tiny witness.

Cam details

The two component parts of the cam can be seen
in photo 9. The part on the right closest to the hob
is fixed to the shaft with a grub screw. The outside
periphery of the part on the left forms the cam.
This part has three tapped holes around its inside
(only one can be seen) and these correspond with
three slots in the first part. The two parts are put
together and fixed with three cap screws. As can
be seen, this provides a range of adjustment of the
cam relative to the shaft. When the desired
position is found, the cap screws are locked tight.

Cutting the cam

First, six cuts !/16in. wide were cut across the
cam at 60deg. intervals. The cam was then set on
a rotary table lined up with the lathe centre line.
The table was zeroed and an opposite pair of cuts
on the cam set exactly horizontal. This and the
remainder of the set up for cutting the cam is
shown in photo 10. If the cutter is rotated with
the rotary table on centre it will just cut around
the outside of the blank but if the table is offset it
will cut a 60deg. section of cam. Not being good

on the necessary maths I found that
if the table was moved 0.037in. it
gave me a cam movement of about
0.013 inch. The cutting, done by
hand, proved very laborious and 1
kept thinking surely there must be a
better way.

Each cut consisted of placing the
cutter as in the photo and drawing it
down by hand until the bolt in the
faceplate hit the stop fixed to the bed,
then advancing the saddle a small
amount. The stop was positioned, to
make the cutter stop in the next slot.
On completion of one 60deg. section,
turning the rotary table offered up
the next. Completion of the cam was
accompanied by the seizure of my
left arm.

Cutting the worm wheels

I followed the details in the book mentioned
previously and cut a depression around the
circumference of the blank (photo 11). This
allows the root of the worm to penetrate into the
wheel and gives a large tooth face. For this work
the blank was set to the lathe centre line.

@70 be continued.

Cutting a depression in the periphery of the gear
blank prior to gashing the teeth.
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D.A.G. Brown and Mark Smithers
continue Anna - a new design
based on an early Manning Wardle

locomotive which inspired the
‘Quarry Hunslets'.

@Part [V continued from page 679
(M.E. 4223, 11 June 2004)

his episode finishes the stretchers and
Tdctails the axleboxes. In addition, we shall

be looking at the wheelsets and associated
running gear, including the side rods; I trust that
you will forgive a slight illogicality in the order
of things; it all boils down to the amount of work
that can be put legibly on a page for printing.

Before starting on the description, may |
introduce you to our expert pattern maker. In my
local model engineering society we are fortunate
to have Paul Lingard who earns his living making
patterns and has applied his considerable expertise
in this project. Having been a lifelong admirer of
Terry Aspin and his home foundry-work
methods, | have always appreciated the way in
which pattern-makers can view the problem, not
only adding machining and shrinkage allowances,
but taking steps like the formation of oddsides
and loose pieces to enable the patterns to be
withdrawn from their moulds.

Paul has made a superb job of the patterns and
at the time of writing [ am waiting for the first set
to be delivered from our local foundry. When [
originally did my graduate apprenticeship with
Peter Brotherhood in Peterborough 1 spent some
time in the pattern shop being taught the rules for
the job. I gained a profound respect for the
craftsmen who produced the masterpieces in wood,
which went into the firms compressors, turbines
and spinning equipment and I was impressed
particularly by one of them who used to do the
Times crossword every day during his tea break.

Things have moved on in the past 45 years and
Paul has taken advantage of some of the most
up-to-date materials to achieve a good standard.

Axleboxes

In part 3 we left the horn cheeks ‘hanging’, so to
speak, waiting for the correct spacer to arrive in
the form of the axleboxes (see MLE. 4223, 11 June
2004). Now here they come, as pairs of castings,
nothing more than hefty blocks of iron which are
being produced in twos to reduce moulding costs.
Each pattern embedded in sand requires its system
of runner and risers to enable the metal to reach all
the correct places, so it follows that reducing the
number of components helps to keep costs down.
A contingent benefit is that the two units can be
machined almost all over before cutting in two; it
was not going to be economical to core out for the
axle holes, so here you start with the cast iron
stick, from which you must remove the nominal
!/gin. machining allowance all round.

My preferred way of doing this operation is to
clamp it down to the table, holding by means of
clamps at the ends and middle, with the bottom
surface bearing down on a thin strip of MDF to
improve adhesion and to protect the machine
surface. Move the clamps around to allow the
cutter to finish all over the flat surface. As an
alternative, if you have a large enough lathe, hold

ANNA

A MANNING WARDLE LOCOMOTIVE
FOR 7' /4in. GRUGE

cach pair in the 4-jaw chuck and face off each
side in turn. Whichever method you use, you
should land up with the block measuring 81/4 x
23/4 x 2in., with both ends machined flat, (a good
job for holding in the 4-jaw chuck).

To machine the sliding surfaces to mate with
the horncheeks, clamp the piece firmly to the
table, clocking it true to the axis of the milling
machine. Form the 3/16in. deep groove over the
whole length of the piece, using a suitable end
mill or slot drill. Before turning over fo do the
other side, note the precise thickness of the block
in order to gauge the final depth of cut on the
second side to bring the critical dimension to
2.375in. between hornchecks. It is best now to
separate the two axleboxes by means of bandsaw
or other means, whatever is to hand!

Again in the 4-jaw chuck, finish the blocks all
to the same length of 4 inches. While you have a
note of the depth setting of the milling machine
and the cutter is still in place, slew each box over
by 3deg. and machine the angle cheeks to allow
the wheelsets to take up irregularities in the
track. Since there are no fewer than 32 cuts to be
taken, it is worthwhile erecting a fence on the
machine table, with a stop to enable each piece to
be planted in the same position, not forgetting
that the 3deg. offset needs to be 50% one way
and 50% the other.

The axle holes are a sure candidate for holding
in the 4-jaw chuck, and here the job should be
clocked so as to run with the hole in the desired
place. In order to achieve this, here is a procedure
that works: set the clock gauge at centre-height

| e
1
Felt n
cutting tool

on the cross-slide and wind in the slide so that it
just touches the machined bearing surface which
you have just produced. Rock the chuck back and
forth to establish the minimum clock-gauge
reading and note the cross-slide reading. Withdraw
the tool, rotate the chuck 180deg. and repeat the
procedure at the same cross-slide reading as
before. Adjust the chuck jaws until the clock
gauge reading is the same for both sides. This is
a very accurate setting procedure for finding
centre, since a diametral difference of 0.0011n. is
halved when it comes to looking at any radial
error in the job.

Note that the hole is offset vertically by !/8in.,
so that to achieve this there should be a difference
in the cross-slide reading of 0.250in., when doing
the clock-gauge trick on the top and bottom
surfaces. To achieve best results, set this vertical
position first, before finally positioning the
boxes side-to-side. When boring to finished size,
try and get all four to the same value. I do hate
selective assembly!

The drilling of holes should now exercise the
grey matter, so take it carefully and understand the
objective. Of the three !/2in. dia. holes in the top
surface, the middle one is a pocket for the push rod
already detailed and the other two are oil reservoirs,
feeding horncheeks and axles respectively. I have
specified handing so as to ensure that, say the rear
oiling point feeds the axle, a small but significant
detail when the thing is filthy dirty and has to be
serviced under a large umbrella! Using co-ordinates
to find the correct positions in all cases, drill 1/2in.
dia. and finish to depth with a D-bit or slot-drill
fitted with a stop to a depth of 1 inch. Extend the
depth of the outside holes with a 3/16in. dia. drill to
a further 5/16 inch. In one case this will break into
the cross-hole yet to be drilled and in the other, it
will provide a reliable pilot for drilling at a funny
angle. Now invert the box and drill bang in the
middle with a 3/4in. dia. drill into the axle hole,
tapping the bottom 3/8in. !/2in. BSP (which is 14tpi.)

Looking now at the right-hand gallery in the
drawing, which feeds the axle with oil, locate the
position on the right centre line and 31/2in. from
the top, where you should drill 316in. dia.,
plugging the end Y4in. dia. or 7/32in. x 40tpi. The
final drilling operation on this side involves
inclining the box at 5.6deg. to the vertical
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miss the axle oil hole and to connect the left
vertical oil gallery to both machined bearing
faces. Oil fed into the reservoir will soon

Turning to the other side gallery, at 13/8in.
from the top face, a single horizontal hole is
drilled right through from the right-hand face to

hole already made, so that oil will flow in a large

and drilling an extension of the short pilot
U-shape into the axle cavity.
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percolate to where it is required. I specify plain
mineral oil such as a light gear oil, say Shell
Vitrea 330 for general lubrication purposes on
this machine. Too thin an oil just runs out before
it has a chance.

At the bottom of each axlebox the plug
restrains a light spring and a felt pad, which feeds
oil onto the bottom of the axle. Some years ago 1
was casting around for suitable felt material,
when I had a state visit from our eminent Editor

(before his elevation!). He generously presented
me with a piece of heavy duty carpet felt, which
is absolutely perfect for the job. It can be cut by
means of a hollow punch which it is best to rotate
slowly in the drilling machine. A mild steel cutter
will cope with a small quantity of felt plugs
without destroying itself, although silver-steel
(unhardened) is better. The property that makes
felt the ideal material for this sort of application
is its absorbency; a natural material, its fibres are

randomly laid down and they adhere weakly to
each other. No man-made material that I can find
acts quite as well. Each of the !/2in. dia. holes is
fitted with a small collar, which allows an oilcan
spout to enter it; I have experimented with
worsted twists inside the holes to meter the oil,
but all so far to no useful effect. A good source
of suitable springs is found by cannibalising
some of the small pump mechanisms which
operate pump-action hand cleaning dispensers,
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window cleaning fluids and other unmentionable
items from the domestic armoury.

Having finished the axleboxes, you should
now check the fit in the hornblocks which were
described in part III (M.E. 4223, 11 June 2004)
and these may be dowelled to the main frames
when you are happy with their positions. Don't
forget to mark them in case you disassemble the
whole lot again some time.

Stretcher

The next item is from an iron casting, the Valve
Guide Support and Frame Stretcher. This is a job
for the milling machine, with as little machining
as we can get away with. Start by machining a
reasonable area of the vertical surface which
points to the front of the locomotive, just to clean
it up so that it will sit truly on a parallel for the
next operation. The back machined surface is
really the reference, as indicated by a machining
tick on the drawing. After finishing this face with
the casting clamped to the table, take a lick over
the short top casting surfaces to enable the
casting to be set true for the next operation.
Upend the casting with the machined face
vertical and cut the two bolting flanges one at a
time, taking a lick over the flange edge opposite
the machined surface and positioning the three
tapped holes for 1/4in. BSF screws; do not forget
the rebates for the angle iron which will fit
behind the casting.

The final set-up for this component requires it
to be set accurately with the lower machined
surface at 6.5deg. to the horizontal. I favour
using a sine bar to position a tilting angle plate at
the required angle, but you can do it with a clock
gauge if you are careful. With the casting
correctly aligned at 6.5deg., machine the lower
area to 3/8in. thick, as drawn, pick up the centre
line as datum and position the holes, using say a
1/4in. tap as a reference object in order to strike
the ¥4in. dia. holes at the correct height below
frame level. Location of all of the 2BA tapped
holes should be a piece of cake before breaking
the set-up. Should you use a tilting angle plate
for this or any other operation, do not forget to
align the edges of the plate truly parallel with the
machine axis before bolting the casting in place:
failure so to do would generate a skew plane for
the lower part of the casting, rather than a plane
which forms an angle of 6.5deg. in geometric
agreement with all the other surfaces.

Digressing slightly, let me explain the statement
in the previous paragraph about using a !/4in. tap
as a reference device: with the tap in the hole and
a short length of ¥/8in. dia. silver-steel in the
milling machine chuck, move the slide in the Yeaxis
direction until the silver-steel just touches the
tap. At this setting the machine centre-line will
be 3/16in. from the tapped hole centre-line, so if
you move the slide back 2.182in. in the Y-axis
direction, the distance between the hole centre
and the machine spindle centre will be the
desired value of 2.495 inches.

It remains only to do the same with the X-axis to
arrive at the correct positions to plant the two 3/4in.
dia. holes for the valve guides. You will note that
the 2.495in. dimension is indicated at the angle of
6.5deg., this having been worked out by the CAD
system to align the valve gear with the cylinders at
their positions within laser-cut holes in the frames.

Wheelsets

Castings for the wheels are available in cast iron,
making four very hefty lumps. The patterns have
allowances on them to cater for the change of
gauge from 71/4in. to 7!/2in.; as explained in the
drawing, it depends which of the two bosses is
retained during the machining operation. The rest
of the design, i.e. axleboxes and axles, remains
identical for the two gauges. | would recommend
starting the machining process by taking the
nominal !/8in. off the back surface and then
drilling two ‘tooling holes’, as drawn, to enable
the casting to be bolted to the faceplate. By this
means, the whole of the rest of the machining,
including the flanges and the boring of the centre
hole, can be done without disturbing the set-up,
thereby guaranteeing concentricity. Having had a
wheel work loose on its axle in the past, |
recommend that the wheels be keyed on to the
axles, so this requires a keyway in each hole
opposite the balance weight.

The axles are best made in ENS, (1'/4in. dia.,
which is that bit stronger than mild steel, but is
quite easily machineable. The keyways, as
drawn, are laid out for the lefi-hand crank
leading; they are best machined while being held
in a dividing head on the centre-line of the
milling machine, relying on the index system to
strike a precise 90deg. between the two pairs.
You may wish to consider leaving a short extra
spigot on the embryo axles for chucking
purposes. Before finishing the mating surfaces,
determine what diameter they should be with
reference to the wheel bores, to give a very light
press fit, secured finally by means of a grub
screw; the ideal value can be arrived at by
making a short dummy piece as trial gauge and
then working to it as an example.

Fly cranks are another set of castings;
interestingly, the foundry requested duplicate
patterns to enable them to cut the cost of casting
four at a time in the one box. Machining is required
only on the flat faces and bores, but the two
substantial locking screws also reflect my
experience with less sturdy ones working loose over
time. Try and get the bores the same as those of the
wheels, so that gentle press fitting can be achieved.

The best way to get the centre distance correct
for the crankpins in the fly cranks is to set them
up on a toolmaker’s button; here is how: turn up
a 1/2in. length of steel to be a good fit in the
1.125in. dia. hole in the crank and drill a 3/8in.
dia. clearance hole through its axis; chamfer both
of the ends to aid fitting. Bolt the button firmly
to the faceplate at the required radius of 1.625
inches. This can be checked by touching against
a dial gauge held at centre height as the button
passes in the horizontal position nearer the
operator; winding the cross-slide forward by
3.250in. should enable the same dial gauge
reading to be witnessed as the faceplate assembly
is rotated by 180 degrees. As each crank is
clamped to the faceplate over the button and
aligned so that its small end is symmetrical about
the centre-line of the spindle, each crankpin hole
will have exactly the same throw.

It remains only to slot the keyways, and here
again, circumferential accuracy is paramount. [
use a home-made slotter in the Myford, although
many methods are possible, With a dummy 3/8in.
dia. crankpin in its hole, set the axle hole in the

crank to run true in the 4-jaw chuck; arrange a
prop beneath the crankpin, precisely 3/16in. short
of the lathe centre height. The centre of the
crankpin is now precisely at lathe centre height
and, provided the slotter is also at centre height,
the keyway cut will be truly in line with the hole
centres. This is an important item in getting the
motion lined up properly.

Crankpins can best be made from 3/8in. dia.
silver-steel since, although this material is
centreless ground and therefore not truly circular,
any error will be very small and the good finish
completely acceptable. Loose ends on the
crankpins should be fitted with the strongest
Loctite available on their screws. The crankpins
may be finally retained by means of flush grub
screws from the backs of the cranks.

The eccentrics arc a straightforward job from
21/2in. dia. bar. External grub screws make it
casy to set the valves. [ have deliberately reduced
the stroke of the pump eccentric to avoid the
usual diabolical problem of over-feeding by this
inefficient means.

Side rods

I am dealing with the coupling and connecting
rods now, since they easily fit the drawing space.
The original makers’ idea behind the design was
that rods could be stripped anywhere, without
sophisticated equipment; hence the split bearing
design which Mark really sorted out from original
information; he even produced photographic
evidence from Australia to clinch the matter.

We can supply laser-cut profiles for the rods if
required and this reduces the iron fighting part of
the job to reasonable proportions. Getting an
economical price depends upon a number of sets
being needed, so don’t expect an immediate
response on these four items. Study the design
and you will see that they are handed to allow the
brasses to be placed from the outside surfaces.
with the taper wedges always at the front ends.
The front and rear assemblies of the coupling
rods are identical, not mirror imaged.

The most important dimensions are the centre
distances of the rod ends, set to match precisely
those already laid down in the frames. Get them
right and things will fit; get them wrong and you
will be in for some fiddly and avoidable
shimming! In the laser cutting operation we are
having to leave an allowance for finishing, but all
you will need is some final persuasion with a
small end-mill to take this out. It remains to drill
and tap the various holes and to reduce the
thickness of the main lengths of the bars by
3/32in. per side, as shown on the drawing, [ have
successfully done this job by clamping each end
of the rod to an angle plate (one at each end of
the table), with a sturdy packing the full length of
the rod between rod and angle plate, to take the
lateral milling thrust. Since we are starting with
metric plate, in order to allow the ends to finish
up 0.500in. thick, it is necessary to cut the blanks
from l4mm. plate, so there is 0.025in. per side to
come off over the end sections. All this is far
casier than machining from solid bar!

We shall have to leave the bearing brasses until
the next instalment, as | was not happy with the
appearance of their drawing at the same scale as
the other items in this section.

@70 be continued.
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Ted Wale

continues with his exposition
and uncovers some surprises.
@Part Il continued from page 695
(M.E. 4223, 11 June 2004)

Spreadsheet

The steps taken to prepare the spreadsheet shown
in Table 1, which covers 0 to 180 degrees of
crankshaft rotation, were as follows:

I: Rotation of the crankshaft was listed in
convenient increments of 10 degrees.

2: Sines of the angles chosen (step 1) were
calculated and listed.

3: Cosines of the angles chosen (step 1) were
calculated and listed.

This completed the Yoke arithmetic.

4: Sines of the conrod angles were calculated
and listed using the selected conrod length
(in this case = 2) and the figures derived
from step 2 above.

5: Cosines of the conrod angles were calculated
and listed.

6: The effective horizontal conrod lengths
were calculated from step 5 above and the
actual conrod lengths obtained (in the same
units used to make the crank radius equal 1).

7: The figures resulting from step 6 above
were deducted from the actual conrod
length to provide a list of figures indicating
the length lost per degree of crankshaft
rotation.

8: The results listed from steps 7 and 3 were
combined by addition to give a list of the
positions of the piston in the conrod engine.

This completed the Conrod arithmetic.

It isn’t necessary to do all this calculation, the
spreadsheet does it for us, but an understanding
is necessary. Those interested in gaining some
familiarity with the calculations may wish fo
work though a couple of the rows shown in the
spreadsheet to get the feel of what is going on
when using the arithmetical steps above.

The last two columns of Table 1 are plotted in
fig 8 which represents what happens during one
half cycle from bottom dead centre (BDC) to top
dead centre (TDC). The red line is the plot of the
position of the piston for every 10deg. of
crankshaft rotation from BDC to TDC for the
Scotch Yoke engine. The green line is the
equivalent for the Conrod engine. Just as was
shown in fig 5 (see part I) the green line starts at
the same place as the red line then lags behind
the red line for the first half of the half cycle
(i.e. from 0 to 90 degrees). In the second half
(i.e. from 90 to 180deg.) it makes up the loss and
is again coincident at 180deg. (as it must be; see
note 7). It is clear that if the red line represents
Simple Harmonic motion then the green line is
displaced from that curve. The normal description
of this effect is that the motion, or the curve
representing the motion, is distorted. This does
not mean that there is anything particularly
wrong with it but only that it is different from the
other, from the Simple Harmonic motion.

If the spreadsheet is extended to cover two
complete cycles of the engines, the resultant curves
look as in fig 9 which is obviously that of fig 4
with the green Conrod curve added. Careful

TABLE 1
Sine of Cosine of Sine of Cosine of Effective Piston Piston Piston
Crank crank crank conrod conrod conrod travel travel of travel of
angle angle angle angle angle length difference scotch yoke conrod
(degrees) (units) (units) (units) (units) (units) (units) (yoke) (con rod)
0 0.00 1.00 0.00 1.00 2.00 0.00 1.00 1.00
10 047 0.98 0.09 1.00 1.89 0.01 0.98 0.99
20 0.34 0.94 0.17 0.99 1.97 0.03 0.94 0.97
30 0.50 0.87 0.25 0.97 1.84 0.06 0.87 0.83
40 0.64 0.77 0.32 0.95 1.89 0.11 0.77 0.87
50 0.77 0.64 0.38 0.92 1.85 0.15 0.64 0.80
60 0.87 0.50 0.43 0.90 1.80 0.20 0.50 0.70
70 0.94 0.34 0.47 0.88 1.77 0.23 0.34 0.58
80 0.98 047 0.48 0.87 1.74 0.26 047 0.43
a0 1.00 0.00 0.50 0.87 1.73 0.27 0.00 0.27
100 0.98 0.17) 0.49 0.87 1.74 0.26 0.17) 0.09
110 0.94 (0.34) 0.47 0.88 1.77 0.23 {0.34) (0.11)
120 0.87 (0.50) 0.43 0.90 1.80 0.20 (0.50) (0.30)
130 0.77 (0.64) 0.38 0.92 1.85 0.15 (0.84) (0.49)
140 0.64 (0.77) 0.32 0.95 1.89 0.11 0.77) (0.66)
150 0.50 (0.87) 0.25 0.97 1.94 0.06 {0.87) (0.80)
160 0.34 (0.94) 047 0.99 1.97 0.03 (0.94) (0.91)
170 0.17 (0.98) 0.00 1.00 1.99 0.01 {0.98) (0.98)
180 0.00 (1.00) 0.00 1.00 2.00 0.00 (1.00) (1.00)

HOW HARMONIC
IS YOUR MOTION?

study of fig 9 reveals interesting features concerning
the leading and lagging of the green curve. It starts
coincident with the red curve, then half way down
the first half cycle (i.c. at 90deg. crankshaft rotation)
it is behind the red curve because the red curve is
at zero while the green curve is still at a positive
value (actually 0.27); from this point the green
curve starts to make up this loss until at 180deg.
it is back in coincidence with the red curve.

This exactly matches the practical presentation
of the piston positions shown in fig 5. The curve
is steeper here, the piston of the Conrod engine is
moving faster than that of the Yoke engine. Of
particular interest is that the Conrod piston
continues to move faster than the Yoke piston
until half way through the next half cycle. So, at
270deg. it is in advance of the Yoke piston, as it
can be seen that the red curve is on zero while the
green curve is at a positive number (actually 0.27
again). From there to 360deg. it slows down (it
lags) so that at 360deg. it is again coincident with
the red Yoke curve (see notes 4 and 5).

This leading and lagging, this faster and slower
movement, continues for all succeeding cycles.
Unlike the red Yoke curve the green Conrod curve
is not symmetrical. Using the same simple test
case (as for the Yoke curve in fig 4), the intervals
along the zero line are not equal; the intervals for
all other points are unequal too. The green curve
is asymmetrical. This asymmetry is caused by the
shortening and restoring of the effective connecting
rod length as seen in fig 6 (see note 6).

In fig 10 the difference between the two curves,
the blue line, is added to the graph. The
characteristics of this blue curve infroduce another
surprise. First it is of course the graph of the
figures in column 7. Secondly it moves at twice
the frequency of the red and green curves. This is
because the green curve departs from and returns
to the red curve each half cycle so it does it twice
every full cycle. Thirdly it is surprisingly large,
being more than 25% of the amplitude of the Yoke
curve, This is not immediately obvious from fig 8
but is seen to be true when the vertical distance
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between the two curves is observed (see note 6).
This blue curve is known as the second
harmonic of the fundamental frequency because
it is twice the frequency of the red and green
curves. This second harmonic is very real, it is
not just a nice curve on a piece of paper produced
by deducting one set of figures from another. It
happens right inside every Conrod engine, is the
cause of most of the noise and vibration in an IC
engine and is clearly present in a slower revving
steam engine. Over the early years designers

)

e el

.

worked hard to reduce and/or eliminate it, when
in fact it is impossible to do so since it is
fundamental to the basic design. In the later days
the effort has been properly spent on trying to
prevent this second harmonic from appearing at
the engine mounts from inside the engine.

This is moving into a new field, the field of
balancing which won’t be touched upon here,
except to say that static balancing of the moving
parts helped a lot, but it was not until the science
of dynamic balancing was understood that real

progress was made. Only then were the very
high-revving engines of the modern Formula 1
racing cars made possible, In the early days of IC
engines it was found that the straight six was the
best configuration for the reduction of second
harmonic transmitted to the mounts. What was
not known was why this configuration had this
effect. However, this is the reason why, as soon as
engines increased in power, the in-line aero
engines were all straight sixes or Vee twelves
(which are double sixes) or even 24-cylinder
machines with four rows of six cylinders.

Demonstrator
For the club talk I made a little demonstration
piece as shown in photo 1. Side by side on the
same crankshaft with the same throw are the two
engine configurations used here. The connecting
rod is much longer than the 2 units used above;
this is more in line with steam practice. The
piston positions are assumed to be at the ends of
the two piston rods. As the crank is turned the
two rods move together but not quite. A hinged
bar between the two rods carries a pointer which
moves over a picce of masking tape marked with
lines. As the crank is turned, the pointer is on one
line at TDC and BDC but moves over to the other
line at the mid-points so indicating the lead and
lag of the conrod piston rod movement.

At the club we are all looking forward to our
Talks Officer going into the business of balancing,
both static and, more particularly, dynamic.

Notes in text

5: The words ‘leading’ and ‘lagging’ are used to
describe the relative speed of movement of the
positions of the pistons and not the positions
themselves. Although green can be said to
lag, green never falls behind red positionally.

6: At first glance the eye notes the smaller
horizontal difference in the positions of the
two curves and the impression is obtained
that the difference between the curves is
small (say only a few percent). It is only
when the vertical difference between the
same angular points on the two curves is
noted that the difference is seen to be large
(over 25%).

7: In fig 5, lower view, at Odeg. and at 180deg
of crankshaft rotation it is clear that the
effective length and the actual length are
exactly the same at these points because
there is no vertical displacement. The
connecting rod is directly in line with the
crankshaft centre; there is no difference
between the Yoke and Conrod engines
at these two special points. .

¢

Difference of movement between Scotch Yoke and Conrod — A: Crankamdegreas;_&- Crank at 90 degrees; C: Crank at 180 degrees. {se-otaxt).
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Neil Read
rather reluctantly, tells us a little
about his latest restoration project.

or some time now, Mike, our Editor, has
Fbccn pressing me for an article on my latest
restoration project and, perhaps to my
shame, | have procrastinated. Please do not run
away with the idea that I am usually so cavalier
about the wishes of our esteemed Editor or, indeed
loath to write about the work I have done. It is just
that, in this instance, I had come to the conclusion
that no one would be interested. This is because
the current object of my affections is a precision
cylindrical grinding machine and, of all the
processes in the armoury of the modern
production engineer, it could be argued that the
one of least interest to the average model engineer
is precision cylindrical grinding. However, my
arguments were scuppered to some extent by the
recent readership survey, which suggested that
more articles on workshop methods would be
welcomed by the majority of readers. | bowed to
editorial (and readers’) will and started typing. No
doubt some of you will let us know through Fost
Bag whether or not the results are worthwhile.
Photograph 1 shows the machine in question.

It is a Jones and Shipman Fig. 520A (sic) Bench

The Author’s Jones and Shipman Fig. 520A Bench
Precision Grinding Machine viewed through the
workshop door.

interest in the grinding process. Looking back
over my career, perhaps 70 to 80% of the project
work undertaken has involved grinding machines
of one sort or another. These ranged from simple
tool room machines, bigger brothers of the one |
now own, to large, fully automatic production
grinders weighing many tons. Therefore, for me,
owning a grinding machine is no different to an
engine driver wanting a locomotive of his own!
Although in the past I have often cursed the
process as a product of Bedlam it certainly has the
ability to fascinate the curious (or masochistic).

However, wanting a machine and getting one
are two different things. What presently passes as
a small machine in industry, such as the very fine
Myford MG12, would just about fill the typical
8ft. x 6ft. shed used by many amateurs, even if it
could be got through the door. Nevertheless,
really small grinding machines have been built in
the past by companies like Tripet in Switzerland,
Overbeck in Germany and Jones and Shipman
here in the UK. I deliberately use the past tense,
as such machines are not made any more. |
believe they were built for the electro-mechanical
instrument industries which grew up just prior to
World War II and have long since been displaced
by solid state electronics with the inevitable
result that the need for such machines in industry
has evaporated.

RESTORATION PRO]JECT:
R PRECISION CYLINDRICAL GRINDER

Precision Grinding Machine for cylindrical and
internal grinding. In view of what has been
written above, the curious reader my well ask:
“Why did you buy and rebuild it? " Well, despite
what I said about the process being of little
interest to the majority of model or amateur
engineers, you do not have to stray very far into
the world of full size engineering before coming
across the precision grinding process in one of its
many forms. Indeed, without the precision
grinding machine, it is impossible to imagine
how the modern world could exist. One only has

The machine set up for dead centre external grinding. The stout front guard
has been removed for this photo but is always in place during grinding.

to look at items like the components that make up
the typical internal combustion engine to see the
influence the process has on our lives. How
casily we take for granted the availability of high
precision, reasonably priced bearings and other
finely made components. Certainly in my
restoration work on early motor cyeles | had
often felt the need for a small grinding machine
to deal with hardened items such as gudgeon
pins, big-end bearings and the like, which have to
be made, since stocks no longer exist.

I also have a more personal reason for an

Here the machine has been converted into an internal grinder using a live
spindle work head and bore grinding spindle.

Machine details
Having set the scene let us move on to see
how my grinder is screwed together. It can
really be considered as comprising three main
sub-assemblies:

1: the grinding machine itself,

2: the countershaft assembly,

3: the base.

The machine itself is really quite small and
measures up at approximately 20in. long and
20in. wide. The working surface of the table is

a8
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in a rigid bracket clamped to the machine’s table.

1314 x 23%4in. and the maximum distance
between centres is 51/4 inch. The centre height is
11/2 inch. The external grinding wheel size
quoted for the machine is 5 x /8 x lin. bore. This
is no longer a standard size so I had to have a
batch of wheels made to order. This is not a
cheap option but, unless something unusual
crops up, I doubt if I shall have to buy another
external grinding wheel ever again. For grinding
shafts the usual arrangement is to mount the
work between dead centres and drive it via a
carrier just like turning between centres on the
lathe (photo 2). Grinding off a live spindle is
possible as [ have the live spindle work head and
this is necessary for grinding items like the
points of centres that cannot be easily mounted
between centres. The main grinding spindle runs
in plain phosphor bronze bearings fitted with
spring loaded pads to prevent the development of
spindle flutter. Lubrication is via drip feeds.

For internal grinding the external grinding
wheel head is removed and an internal grinding
wheel head assembly substituted. This comprises
an additional countershaft and a spindle with
spring loaded angular contact bearings. The live
spindle work head is necessary for internal
grinding and this can be fitted with a small chuck
if required (photo 3). The grinding spindle has
an integral collet bored for 3mm and this takes
mounted grinding points with shanks of that size.

Readers who have a Quorn or similar tool and
cutter grinder will know that successful grinding
requires a clean, sharp wheel of the correct type.
This is also true of cylindrical grinding but here
the wheel dressing process cannot be done

frechand. The dressing diamond is rigidly held in

The countershaft bly as vi
in self aligning ball races.

d from below. Each shaft is mounted

The external grinding wheel undergoing dressing using a diamond mounted Work table angles can be set directly using a slip stack nipped between

a fixed plate (reversible) and a pin attached to the top swivel table.

a purpose made bracket (photo 4) and traversed
past the wheel using the main table axis. This
ensures that the wheel is always running as truly
as possible and the diamond in-feed can be
adjusted using the normal feed arrangements.

The table is traversed using a hand wheel
driving a pinion that engages a rack mounted on
the underside of the table. The pinion drive is via
a gearbox, which gives a silky feel to the
movement. The feed screw moves the slide under
the grinding wheel head backwards and forwards
and the drive is arranged through a gearbox such
that advancing the hand wheel through one of the
widely spaced divisions on the index collar
removes 0.0001in. from the work. It is therefore
relatively easy to grind work to tolerances of a few
hundredths of a thousandth of an inch — provided
you have a reliable means to measure it.

One pleasing feature of the machine is that the
swivelling top table is arranged as an 8in. sine
bar so that angles can be set directly with a slip
stack (photo 5). Tests indicate that it is not far
out and it certainly makes life easier than the ‘cut
and try’ methods usually found on machine tools

The countershaft assembly (photo 6) sits over
the grinding machine and, in comparison with the
latter, is a massive affair. The whole assembly is
mounted on cast iron legs and the shaft bearings
are mounted in cast iron side plates bolted to the
top of the legs. All shafts are mounted in self
aligning ball races. A motor in the base drives the
main input shaft via a long (over 12ft), lin. wide
flat belt. From this shaft the drive is taken forward
by way of V-pulleys to the grinding wheel drive
shaft and the work head drive shaft. The grinding
wheel drive shaft sits in the middle of the

”y
-
|

assembly (driven from the right hand end as seen
from the front) and offers three speeds so that the
speed can be increased as the grinding wheel
wears. Drive to the grinding wheel spindle is via
a further flat belt which in this case is 3/4in. wide.

The work head drive shaft is nearest the operator
and is driven from the left hand end as seen from
the front. It provides speeds of 1,250, 686 and
375rpm to cater for different work diameters. Drive
to the work head, which of course mowves to and fro
during grinding, is via a long drum that allows the
flat belt (3/8in. wide) to traverse with the table
movement. A clutch is included to permit the work
head to be stopped for work changing or
measurement purposes (photo 7). It is considered
bad practice to stop a grinding wheel spindle that
has warmed up and attained working temperature
for work changing operations unless safety
considerations dictate otherwise.

The grinding wheel spindle and work head
drive belts are both tensioned by jockey pulleys
to maintain drive while the various machine axes
are moved about during grinding. All the shafts
and pulleys are adequately guarded but the drive
belts are exposed. Even so only the work head
drive belt is near to the operator and this is
relatively slow moving and no more of a risk than
the drive belt used on a lathe overhead drive.

The base is laid out along the lines of an old
fashioned writing desk with two pedestals and a
kneehole. The drive motor sits in the kneehole on
an adjustable platform. The left hand pedestal
houses the coolant equipment while that on the
right is a cupboard for tools. Two drawers are
also provided for storage purposes. It is made

from oak faced block board and is heavy, strong

Another view of the countershaft showing the work head driving drum and
tensioning pulleys. The clutch can be seen to the right of the photo.
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This photo was taken with the spindle running
following careful balancing of the grinding wheel.

and rigid. The size is 36in. high x 44in. wide x 28in.
deep. The machine looks quaint to modern eyes
as we have become used to secing integral drive
motors and enclosed belts. However, from a
grinding point of view, the design is sensible.

During my career | have been in contact with
several development grinding machines designed
to explore concepts like the dynamic stability of
the work piece during grinding and the effects of
forced vibrations on the grinding process. All of
these machines had their drive motors placed as
far away from the grinding area as possible to
avoid the heat and vibration from them upsetting
the results. By burying the drive motor low down
in a wooden base Jones and Shipman achieved a
similar result and, with a correctly balanced
grinding wheel, the machine runs smoothly and
with barely a tremor (photo 8).

Rebuild
I had not originally planned to do much to the
machine as, despite being fifty or sixty years old, it
was in surprisingly good condition. It was perhaps
extra surprising as the machine had been used until
quite recently in production and such machines
are not usually ‘nursed’. During my preliminary
examination of the machine, I got the impression
that it had perhaps been rebuilt at least once
before in its long life, but it is difficult to be sure.
What finally convinced me that an overhaul was
necessary was the discovery of a large and
probably very old crack in one of the countershaft
support legs. I thought this may need complex
heat treatment after welding to avoid problems
with stress cracks but my local

Good fitting practice: each key was notched
to facilitate removal.

of the block board used in the base was starting
to occur. This was given what the antique
furniture trade might term sympathetic restoration,
and carefully levelled. A new one horse power
motor was fitted and the base rewired for single
phase supply complete with remote controlled
starters connected to the front mounted control
panel as originally used. The countershaft
assembly was then reunited with the base and
attention turned to the grinding machine itself.
The main concern here was the condition of
the grinding wheel head and live work head
spindles. These were made of nitralloy steel and
nitrided so that the surfaces were very hard.
However some wear was evident and after
considerable debate it was decided to have them
repaired by hard chrome plating. So far this has
proved to be a satisfactory repair. All parts
were carefully stripped, cleaned and repainted
before assembly. New belts were obtained from
Griffiths Engineering (www.lathes.co.uk) who
also supplied (on loan) the heat press to join them
up. Jones and Shipman were very helpful with
advice about the specification and colour scheme

Grinding process

It is probably true to say that, despite the use of
other types of grit and bonds in certain
specialised industries, most grinding is still done
using aluminium oxide grit in a vitrified bond.
This is probably because steel is still one of the
main structural materials and this type of grinding
wheel suits it well. Consider fig 1 for a few
moments. In a typical grinding wheel the grits are

The keyways in each of the shafts had been
carefully filed up to remove burrs.

not packed in shoulder to shoulder as might be
expected, but have a finite layer of bond and even
air gaps between them. Each grit of aluminium
oxide acts as a cutting tool and research has
shown that chips are produced during grinding.

You may well say that you do not think much to
the rake angles on the ‘tools’ and that they are like
something from the Stone Age. Well, of course,
you are right and that is why grinding tends to
generate a good deal of heat and why the use of a
coolant is desirable to avoid metallurgical damage
to the work piece. The gaps between the grits
allow coolant access and space for the chips, thus
promoting more efficient grinding.

The term ‘vitrified bond® just means that the
grits are held together using what amounts to fused
glass. Now, you know what happens if you drop
that prized cut glass vase that was a wedding
present from your great aunt — it cracks or breaks.
For this reason, grinding wheels should be treated
with care. If a cracked grinding wheel is used and
breaks in service the resultant high speed debris
will most likely kill you. I am not being alarmist
here and you ignore this warning at your peril.

Take extra care if you choose to buy
secondhand grinding wheels. They may be okay
but please make sure that they are properly
identified and that you test the wheel thoroughly
before mounting. This can be done by tapping
with a light non-metallic object like a hammer
shaft or screwdriver handle. You should hear a
clear ringing note. If the note is dull assume the
worst and discard the wheel. This procedure goes
for new grinding wheels too — never assume that
a wheel is safe just because it is new,

expert used a ductile filler rod that
avoided all such complications. After
cleaning up and repainting no-one
would know the repair was there.

The machine was a pleasure to | Cutting
work on as it had been put together grit
by fitters who knew their job. Little
things like the way the keys had
been notched to facilitate extraction
(photo 9), the careful deburring of
the keyways (photo 10) and the
stamping of mating parts helped
enormously. The only replacement
on the countershaft assembly was
the work head clutch actuation
collar. The replacement was turned
from EN24 steel and heat-treated to
50 to 55 Rockwell C by a local heat
treatment firm.

Probably as a result of it standing
on damp floors, some delamination ©

Cutting
edge

Figure 1 - Section of a typical grinding wheel
showing the structure

but satisfy yourself that it is safe to
mount. Never stand in line with a
grinding wheel when starting it for
the first time, just in case it breaks.
So far as identification is concerned,
grinding wheels are given a code by
the makers and are also marked with
their safe maximum cutting speed.
The code is universal across most of
the industrialised world but makers
do put in their own prefixes and
suffixes. The important part is usually
the bit in the middle and may look
something like AGOK6V. The letter A
signifies that the wheel uses aluminium
oxide grit. The 60 gives us a measure
of the grit size. Grit is graded using
meshes of different spacing and the
figure 60 relates to this. A medium
wheel will have 46 to 120 grit, a fine
wheel 150 grit or above and a coarse
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The balancing weights fitted to the external
grinding wheel mounting hub.

wheel 10 to 36 grit. Sometimes an additional digit
is used (e.g. 602) and this indicates a mixture of
grits — in this case 60 and 62.

The next letter indicates the grade of the wheel
and is a measure of its hardness or ability to break
down during cutting. A ‘K’ wheel is of medium
hardness. Softer wheels will have a letter from
carlier in the alphabet whereas harder ones will use
a later letter. Z is therefore very “hard” while E is
‘soft’. The next digit denotes structure and is
concerned with those voids in the structure
mentioned at the beginning of this section. The
figure *6’ is for a regular structure. Lower numbers
are used for very close, dense wheels while very
open wheels may be numbered ‘15 or above.

The final letter V just tells us that we have a
vitrified bond. All this sounds complicated but it
is not really. In any case, the code quoted above
will cover most of the grinding applications you
are likely to meet on hardened steel. Discard, or
better, do not buy any grinding wheel which
cannot be identified.

External grinding wheels are usually mounted
between steel flanges. Compressible washers
(paper or plastic) should always be used to
cushion the clamping pressure and spread the
load. Failure to use these might crack the wheel.
Never over tighten the flanges, just apply enough
pressure to clamp the wheel firmly. Over doing
the clamping may crack the wheel. Commercial

set ups often quote a maximum torque figure and
the clamping is done with a torque wrench.
When mounting the grinding wheel make sure
that the flanges are of a sensible size and free
from burrs or other damage.

Although modern grinding wheels are carefully
made and are of a remarkably uniform structure,
they still require balancing before being used for
precision applications. On tool room machines
this is usually done by providing the wheel
flanges with movable weights (photo 11). The
balancing procedure involves mounting the
wheel and flange assembly on a balancing mandrel
and resting the latter on two carefully levelled
knife edges. The wheel is first rough-dressed to
true it up with the weights removed from the
flange. We then need to find the heaviest spot on
the wheel. This is done by resting the mandrel
carefully on the knife edges and allowing it to
roll until it come to rest (photo 12). The heaviest
point will be at the bottom. This point is marked
and the weights placed such that there is one at
90deg. each side of the mark. The weights can
then be carefully moved away from the mark
until perfect static balance is achieved. Note that
a grinding wheel may need re-balancing as it is
worn or dressed away in use.

A grinding wheel should always be run at the
speed recommended by the makers. Exceeding
the safe working speed may cause the wheel to
break up with devastating results. You can make
a hard wheel think it is softer by running it at a
slower rotational speed. Those of you who have
tried running a mounted grinding point in an
electric pistol drill will know that most such
drills are hopelessly slow for this task and, as a
consequence, the grinding wheel disappears
quicker than the workpiece. Conversely a soft
wheel will cut ‘harder’ the faster it is run but
please remember and observe the makers’
maximum recommended speed.

After all the above preliminaries the actual
grinding process is relatively simple. You just
need to bring the grinding wheel very gently up
to the work and ‘touch on’. It is then just a case

The J& S knife edge balancing unit seen with a
grinding wheel mounted on the test mandrel.

of applying a cut and traversing the table until
size is reached. On no account force the process;
0.001lin. cuts are plenty large enough for
roughing and finishing calls for much lower
infeed rates. As size is approached allow the
grinding wheel to traverse the work without
additional infeed. This procedure is termed
‘spark out’ and allows all the deflections in the
work and machine due to the cutting forces to
restore themselves. It is this factor which sets
grinding apart from other metal cutting processes
as the stock removal per pass can be barely
measurable whereas a turning tool, for example,
would just rub. To be effective the process needs
a stable machine and this is usually accomplished
by making the structure as heavy as reasonably
possible. The net weight of my little Fig. 520
grinder is 750 pounds. Compare that to a typical
lathe of similar capacity.

Well, that completes our tour of my little
grinding machine, I hope those of you who like
workshop articles have found it interesting and
that those who hate this sort of thing have not
been bored too much. As was mentioned earlier
in this article, modern life owes much to the
grinding process. In my own small way perhaps |
can keep some of the skills and techniques alive
and, more importantly, finish some of the jobs

that have been waiting patiently for just
such a process since time immemorial!

LETTERS TO A GRANDSON

M. J. H. Ellis

completes the construction of his
flap valve injector with details of
the flap valve itself, and concludes
with notes on re-starting devices.
@Part LXV continued from page 699
(M.E. 4223, 11 June 2004)

ear Adrian, I had scarcely sealed up my
Dlast letter when I realised that I had not

finished the injector story at all, as I had
said nothing about the important component which
gave it its name, that is to say, the flap-valve. It
needs to be made from thin flexible material
which is able to withstand the temperature of the

steam, and ordinary rubber and plastics are not
very suitable.

The author of the original article mentioned
‘silicone rubber’ but I don’t think he made any
suggestions as to where a suitable material could
be found. I have therefore tried various materials,
of which the best I have discovered is that used for
the diaphragms of the carburettors of Briggs and
Stratton rotary lawn mowers, that is to say, the
type with a vertical crank-shaft. 1 can quote you
the part number of the diaphragm from which
mine came; the box is printed ‘496416 Diaphragm
Assy.’, but a label 391681 Diaphragm Kit" has
been stuck over it. I have given you the exact
details, but I don’t think that the particular type of
diaphragm is important, and that all of them
probably make use of the same material. The only

snag is, that in this country these items cost
around £5 ($9), although you can get several valves
out of one diaphragm.

If T had not had a couple of them by me, which
I had replaced with new ones in our mower, |
would have tried the scrapyard first. This material
is obviously resistant to petrol (gasoline), and so,
too, would be the diaphragm of a petrol pump
from a motor car engine, which abound in the
scrapyard. In case you don’t know, Briggs and
Stratton do not, so far as I am aware, make
mowers themselves, but their proprietary engines
are widely used by mower manufacturers, just as
‘LLA.P® (standing for “J. A. Prestwich’) engines
were widely used in British motorcycles in
the days when the industry still prospered in
this country.
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Although previously published, this photo of the
Author’s injector is also appropriate here.

I have one final piece of advice about making
the valve. Making a clean small hole for the
screw is simple enough. Just cut out a piece of
sheet material — brass or mild steel — about
1Y4in. by a full '4in. wide, and drill a 10BA
clearance hole close to one end. Now file the
sides and end to put the hole in just the right
place, and you can use it as a jig for making the
valve by clamping the material between the jig
and a piece of wood, holding the lot together by
means of a strap and a couple of wood-screws.
By this means, you can both drill a clear hole
and, apart from the rounded end, trim the valve to
shape with a sharp chisel. The rounded end you
will have to trim with scissors.

Re-starting

I was forgetting that you asked me why a valve
is required at all, in view of the fact that I did not
mention it in my explanation of how the injector
works. At that time | was trying to keep the
explanation as simple as | could, but [ can see
that by now I should have dealt with the valve
also. Sorry.

A simple injector without any relief valve is
able to start provided that the water will flow into
it of its own accord, usually, because the tank is
higher up, and that the water is turned on before
the steam. (This statement is true in general, but
specialised injectors have been designed, capable
of raising water from a lower level). If water is
present in the injector when the steam is first
admitted, it ensures that the steam is condensed,
and thereby becomes part of the water-jet.

If there is no water there, or for any reason the
supply is interrupted, the steam, not being tamed
in this way, secks to escape, which it can only do
through the combining cone. But the outlet from
the combining cone is smaller than the nozzle of
the steam cone, and in the combining cone the
pressure becomes greater than that of the
atmosphere. There is now no hope of the injector
ever re-starting, because the steam pressure now
actually drives the water back and may even
force its way as far as the water tank. The injector
will only begin to operate once more if the steam
is turned off, so allowing the water to flow again,
and then turned back on.

In order for the injector to be capable of
re-starting automatically, it is therefore necessary
for one of two things to happen, cither the steam
is shut off for long enough for the water to start
to flow again, or something happens to permit
the rampaging steam to escape so freely that no
positive pressure builds up within the combining
cone. [ dare say that nowadays, by means of some

This photograph shows the various items referred to by the Author during his description of the
construction of his flap valve injector. A set of brass cones are also shown.

kind of electronic sensor and circuitry the first of
these possibilities could be put into effect, but
such complication is completely unnecessary, as
much simpler mechanical alternatives have long
been available.

Two principal methods are used in full size
injectors, and both make use of the fact that during
normal operation the pressure within the combining
cone is below atmospheric, but during a period of
‘*knocking-off” it exceeds the pressure of the
atmosphere. Logically, in fact, there is a parallel
with what [ told you regarding double-current
telegraphy, where the direction of the current
signalled either the marking or the spacing
condition, whereas in the case of the injector
negative or positive pressure signals either the
‘operating’ or ‘knocked-off” state. To carry the
analogy a step further, in telegraphy a polarised
relay detected the direction of the current, whereas
in the injector, some form of valve detects the
direction of the pressure difference.

The first of these methods is to turn the
combining cone itself into a wvalve, which is
achieved by dividing the combining cone into
two parts, one fixed, and the other hinged, so that
it resembles the beak of a bird. As the cone is
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surrounded by a cavity which communicates
freely with the overflow, its outside is effectively
at atmospheric pressure. During, normal
operation, the *beak” accordingly remains closed,
but as soon as the pressure inside the cone is
raised by the steam running wild, it opens to
provide the free outlet required.

This arrangement is not practicable in the tiny
scale of our miniature injectors, so the alternative
method is used instead. The combining cone is
divided into two parts by an annular gap which
gives access to a valve. As with the ‘beak’
system, the valve is held closed during normal
operation, but it opens to release the steam into
the overflow if the injector knocks off. When the
injector is working, there is no reason for the water
to try to escape through the gap: on the contrary,
air would like to get in, and in fact does so if the
valve is not air-tight. The water-jet simply takes
the gap in its stride as if it wasn’t there. I have
explained the operation of the relief-valve in
perhaps laboured detail, but the reason is, that I
found it myself more perplexing than the basic
principle of the injector itself until I thought it
out properly. I have just worked out that the
cross-sectional area of the annular gap is eight
times greater than that of the small end of the
cone, so you can see why it is so effective.

The beak-style combining cone was devised in
1880 by Davies, Hamer & Metcalf. Mr. R. G.
Brooke of Holden & Brooke Ltd. contributed the
two-part cone plus relief valve, used in their Sirius
injector. There were other variants of the same
basic principle, for example, that employed by
Gresham & Craven, in which the second part of
the divided cone could move to-and-fro. No relief
valve was needed, since the moving part of the
cone carried a flange, which served the same
purpose. Under starting conditions, the steam
pressure drove the flange forward, opened the gap,
and released the pressure. When water was drawn
in and condensed the steam, atmospheric pressure
pushed the flange back and closed the gap again.
There have also been two-stage injectors, able to
deliver feed-water at a higher pressure.

1 think, however, that the palm for lateral
thinking should be awarded to Alexander Morton
of the Glasgow firm Morton & Thomson. He
invented the Ejector Condenser by inverting the
principle of the normal injector, and using a jet of
cold water to draw in steam from the exhaust of
an engine, thus avoiding the complication of the
usual form of condenser and air-pump. You
should go and do likewise.

Your affectionate Grandpa.

@71 be continued.
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The main shafts were finished after the big end bearings had been fitted to
the crank pin to ensure concentricity. Note the tape to keep bearings clean.

Checking both ends of the mainshafts and both ends of the crank pin with
a dti to ensure everything is in alignment.

FOWLER STEAM WAGON

Tony Webster

provides an alternative approach
to building the gearbox and then
begins assembly of the engine.
@Part VII continued from page 687
(M.E. 4223, 11 June 2003)

n alternative way of making the gearbox
Ais to use purpose-made or standard gears

such as lathe change gears. Two gears of
23 teeth, two of 42 teeth and one each of 31 and
34 teeth are required. This makes the gear
cutting much easier. The original gears were of
4DP (diametral pitch), which at 1:4 scale results
in a simple multiplication to give 16DP. All
gears are '/2in. wide.

If the gears are made for you, the crankshaft
adaptor and the two 23 tooth gears should be
made in one piece, 1.563 x 3.25in. long, bored
and reamed 20mm diameter (assuming a 20mm
dia. crankshaft bearing). The teeth should be cut
to full depth for 1.375 inch. This end has !/2in.
parted off to form the low speed drive gear on
the layshaft. The next 7/32in. is reduced to the
root diameter and milled across the end to form
four dog teeth.

If standard commercial gears are employed, a
23 tooth gear is secured to the adaptor with four
2BA or M5 cap head screws. The screw heads on
a lin. pitch circle diameter will form the dog
teeth. These dogs will mesh with similar dogs on
the middle gear of 31 teeth. This gear has two
keyways cut through the bore which slide on
long keys in matching keyways on the output
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shaft. The drive from all three ratios is
transmitted through this gear and its keys to the
output shaft. This gear can be made in one piece,
with its selector-fork groove and dogs, or have
the turned groove screwed on with exposed cap
head screws on a 1!/8in. pitch circle diameter
(these screws will be at 45deg. to the other four
screws on the other side).

This second set of dogs mesh with four 3/8in.
holes in the drive disc and eccentric. If assembly
to standard gears is employed, three countersunk
screws are used to secure it to the 42 tooth gear
(the fourth screw would miss the eccentric and
so is not used). Whichever origin of gear is used,
the eccentric drive disc must be separate from
the gear to enable assembly of the eccentric
strap, which is not of the split type. The 42 tooth
gear, eccentric and drive disc should all be
mounted on a common bronze bush. If the
adaptor and 23 tooth gear are made in one piece,
the needle roller race for the spigot end of the
output shaft should be situated in the gear, not
the adaptor.

The layshaft should be made from 20mm dia.
steel which could be reduced in size for the 34
and 42 tooth gears (with a spacer between) to a
size common to the bearing. It goes without
saying that all the gears and bearing seats should
be concentric. The layshaft front bearing can be a
12mm/!/2in. up to ¥/8in. inside dia. ball race. The
rear bearing can be a 12mm ball or needle roller
race. This latter bearing fits into a steel bearing
housing which is shrunk or ‘retained’ in the rear
cover of the gearbox. An extension to the rear
end of the layshaft can be used to drive a cylinder
lubricator pump or hydraulic pump on the tipper
version of the Fowler wagon.

If this option is used, an oil seal should be
fitted to the rear cover. The cylinder lubricator
pump is mounted on the front right hand corner
of the water belly tank. If the layshaft is
extended to facilitate power take-off, a curved
‘bite’ is removed from the right hand side of the
gearbox rear cover extension and torque tube
socket to make room for the power take-off. This
removes one of the six bolts in the flange. Gears,
complete or teeth cut on your blanks together
with the worm wheel are obtainable from L.S.M.
in Derby (tel: 01332-830811). The gearbox
gears are also obtainable from M.J. Engineering
(tel: 01425-476234).
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The underside of the assembled crankshaft showing the eccentric straps/
rods and their pistons, big ends, joint studs, gear adaptor and first gear.

Engine

Assemble the two big end sleeves onto the front
half of the crankshaft. Place the four needle roller
races onto the sleeves and assemble the rear half
crankshaft to the front. Set up the crankshaft
between centres in the lathe and check with a dti
in the tool-post that both ends are parallel (photos
36 and 37). Gently tighten the nut which pulls the
two opposing tapers together. Check that all is still
parallel. Fit the rear crankshaft race and the
primary gearbox adaptor after fitting the flywheel.

Assembile the piston rod to the crosshead with a
touch of your favourite anacrobic adhesive on the
threads. The crosshead is fitted with an Oilite bush
which runs on a hardened steel sleeve which in
turn is secured with a !/din. dia. bolt trapping the
sleeve in the fork of the connecting rod little end.

Rig up some means of supporting the crankcase
upper half in an upside-down position on the
assembly bench. Push the crossheads down the
trunk guide bores, fit the crankshaft in position
and offer up the front bearing housing complete
with its ball race. Assemble the big ends around
their bearings and fit the caps. Check that
everything turns freely. You may need to remove
some metal from the connecting rods or the trunk-
guides. It is best to tackle them one at a time.

Having got it all to rotate freely and perhaps
run it in the lathe, disassemble the big ends and
remove the con-rods, crossheads, etc. You will be
pleased to note that the con-rods, etc. can be
assembled or removed without disturbing the
crankshaft, even when the lower half of the
crankease is in position.

The two halves of the crankcase are bolted
together by a series of 4BA bolts and nuts, not
forgetting flat washers under both heads and
nuts, There are also four studs, already
mentioned, which are actually hexagon head set
screws which have been screwed in from above.

Valve gear assembly

Rivet the link bar between the reversing guide
levers on the guides. The bar is cranked and fits
behind the LP and in front of the HP lever. With
the crankcase halves separated, assemble the
trunnions into their bushes in the front of the
crankcase lower half. The right hand one is the
long one which has a lever pinned to it on the
outside. Keep this lever close to the engine as the
front axle does not allow much clearance. Slide
the rear bearings in their angle brackets onto the
other trunnions and bolt the brackets to the
crankcase. Check that the crankshaft is clear of
these brackets. Remove metal from the brackets
if and as necessary.

? ‘.Ji!

The eccentric is keyed to the crankshaft front
half with the maximum throw of the eccentric
exactly opposite the crankpin.

Assemble the pistons to the little end of the
eccentric rods. The gudgeon pin is ¥/16in. dia.
silver-steel, hardened but not tempered. It is
prevented from moving in the piston by means of
a 6BA grub screw inside the piston, which bears
in a small recess in the gudgeon pin. It will then
oscillate in the gunmetal of the rod casting. The
crankshaft can now be located in the lower half of
the crankcase, feeding the pistons on the rods
into their cylinders. Fit the front bearing housing
(photo 38).

Check that everything rotates freely and then
try moving the cylinders around on the trunnions.
They have to tilt to nearly 45 degrees. Note any
tight spots and remove metal accordingly.

The valve-operating rod is a piece of flat steel
with a cylindrical end silver-soldered onto the
lower end. The end is drilled and tapped 4BA for
a set screw, which goes into a dimple in the pivot
pin (3/16in. dia. silver-steel, hardened), which fits
the middle hole in the eccentric rod. The top of
the operating rod is forked and another 3/16in.
dia. pivot pin connects it to a ¥16in. dia. rod,
which passes through a bush in the casing.
Before this can be assembled, the lower crankcase
half has to be secured to the upper half. Check
for full and free movement in the full forward
and reverse valve gear positions.

The main connecting rods, complete with
crossheads and piston rods, can now be added.
Screw the valve spindles into the ¥/16in. dia.
valve spindle end, which emerge from the
crankcase, not forgetting a steel lock nut. Fit both
glands to the lower cylinder covers. Fit the
cylinder lower covers to the trunk guide flanges
with six 2BA or M5 bolts and check that the
piston will have equal clearance at each end of
the cylinder. If necessary re-machine the 60deg.
angled shoulder on the piston rod, or in the
piston. The piston has two holes for a special
spanner to tighten the piston onto its rod.

On final assembly, spring the piston rings onto
the pistons but, for trial assembly, make sure that
the bare pistons slide freely in their cylinders. Fit
the cylinders to the lower covers, followed by the
upper covers.

Torque tube sphere

The front end of the torque-tube has a spherical
joint with the rear of the gearbox. Making this
sphere needs a detailed description. The sphere is
complete with a short tubular socket into which
the torque tube enters. The whole is turned from

Setting up to turn the torque tube sphere; Tool set opposite the middle
sphere with dti set to middle (max.reading) of the outer ring of the ball race.

. F
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21/2in. dia. steel bar. Choose free-cutting steel as
most of it will finish up as swarf. Cut a piece
about 2in. longer than necessary.

Chuck the end that will ultimately be the
sphere and rough the other end down to about
13/4in. diameter. Centre drill, drill and bore to
receive the torque tube, not forgetting that the end
2in. is surplus and will eventually be cut off.
Finish turn the outside of the socket which should
terminate in a thickening rib at the end of the
socket. Take a light cut from the 13/4 dia. x 2in.
long surplus length. Reverse the job end for end
and grip in the chuck by this last turned diameter.

Set up the lathe with a small round-nosed tool
in the left hand tool holder and a dial test
indicator (dti) in the right hand tool holder.
Ideally, the radius of the tool tip should be the
same as that of the dti tip. Secure the 62mm
outside diameter ball bearing outer race in a
horizontal situation on the tailstock barrel.

Reduce the large diameter to a parallel 62mm
diameter i.e. finished size of the sphere. While
the tool is still set for turning this diameter,
traverse the lathe carriage until the tool is
opposite the point which will become the centre
of the sphere (photo 39). Advance the tailstock
until the dti reads the highest reading and lock
the tailstock to the lathe bed, and also the barrel.
Zero the dti dial under the needle.

Move the carriage to the right to clear the job. Set
the automatic traverse to move the carriage to the
left (towards the chuck). Advance the cross-slide to
apply a cut and with the lathe running at a moderate
speed, engage the auto-feed and watch the dti
needle. When the needle reaches 0.02in. (before
zero) stop the auto-feed and return the carriage.
Apply another cut and auto-feed again to 0.02in.
(before zero) stop the auto-feed and return the
carriage. Repeat until the whole ‘corner’ of the
cylinder has been rounded off into a series of steps.

Now move the carriage to position the tool to
the left of the embryo sphere and set the auto-feed
to move the carriage to the right. Apply a cut and
auto-feed to the right until minus 0.02in. is reached,
and stop (photo 40). Return, apply cut, feed to the
right to minus 0.02in. and stop. Repeat until the
steps created have rounded off the left ‘corner’ of
the sphere. You should now see where all this is
leading. While the lathe is set to auto-feed to
the right, return the tool to the centre of the sphere,
ie. dti to maximum reading. With the lathe
running at a slow speed, engage fine auto-feed and
advance the cross-slide to maintain the dti reading
at 0.01 inch. This is not as difficult as it might
seem and a smooth sphere will result albeit 0.02in.
(0.01in. each side) too big.
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Return the tool to the centre and change the
feed to the left and repeat the traverse, this time
to the left and at 0.01 inch.

This is the practice run and is now repeated to
left and right with the dti reading zero (photo
41). It is important to remember that the
roughing cuts are traversed towards each other
and the finishing cuts are traversed away from
each other to ensure that the cut is being applied
(or put on) and not backed off.

The depth of roughing cut applied and the
speed used is entirely dependent on the size
and condition of the lathe you are using. There
is no relationship between the 0.01lin. and 0.02in.
in my description and the depth of cut. Stopping
at 0.02in. and taking two finishing cuts means
that you have a practice run at 0.0lin. before
making your final cut at zero. The resulting
sphere should move freely but without shake in
the gearbox socket with its cover cap in place.
Before removing it from the lathe, bore out the
sphere to a smooth !/8in. thickness all over. The

Roughing out the steps on the left hand side of the sphere. The first step is
to auto-traverse to the right to a dti reading of minus 0.02 inch.

last operation is to part off the sphere, complete
with its socket (from the 2in. over-length, not
forgetting the stiffening rib on the end of
the socket).

The flange at the front of the gearbox, where it
is bolted to the rear flange of the engine
crankcase, should have ‘ears’ around each bolt-hole
as shown clearly in the illustrations of the full size
engine. The array of holes as drawn by Fowlers
starts with one on the left, on the crankshaft
centre-line, and spaced equidistant around the
pear-shaped flange. This was fine on the original
engine design in which the crankcase was not
split and the engine rear bearing appeared to be
in a pedestal hanging from the top of the
crankcase. Incidentally, to keep a reasonable oil
level in the gearbox, the engine must have been
flooded with oil. A further complication is
caused by the larger-than-scale bearing housing
which increases the centres between the two long
studs (M6) which secure the bottom half of the
crankcase each side of the engine rear bearing.

Finishing the sphere using auto-traverse to the left leaving 0.01in. stock for
a final finishing pass to zero on the dti.

The correctly spaced flange bolts get in the-way
of the M6 nuts.

Also the left hand bolt on the horizontal centre
line has to be assembled into the *half-holes’ on
the joint-line and part of the side flange removed
to accommodate the bolt head. The “ears’ dictate
that the bolts must be in the same place on the
re-designed crankcase.

The solution to all this is to space two bolts
equidistant above and below the crank centre-line
and two bolts between the two M6 nuts. We are
using a continuous flange and can rearrange the
bolts to better suit our situation. I used 4BA
bolts and nuts, not forgetting the flat washers,
but [ think that the slightly larger size of M4
would look better. I used the Fowler hole array
from the drawings.

Final assembly

Many of these notes could be added to the
appropriate description of the assembly concerned,
but as one note could be appropriate to several
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situations [ thought it best to put
them all in one place.

There are two great advantages in
enclosing major assemblics in an
‘oil bath’, i.e. to exclude dirt,
abrasive dust and water, and also to
provide a continuous supply of oil
for lubrication without the daily
chore of oiling each component.

An oil-bath or sump, creates its
own problems in the need to keep
the oil in the sump by fitting gaskets,
oil seals and glands where rotating
shafts and moving rods have to exit
the oil-bath.

Gaskets can be made from paper, (photocopier
paper) or cornflake packet card if some thickness
is required, or proprietary steam gasket material
where appropriate. Some people successfully use
brown paper smeared on both sides with steam
oil, even on steam joints. A tube of your favourite
gasket liquid or ‘goo’” from the local motor
accessory shop is also needed. This can be used
to secure (I am avoiding the word *stick’) a paper
gasket to the component which has the studs
protruding from it. Keep the other side dry and
on breaking the joint it should come apart where
you want it to come apart.

Joints on precision components (ball race
housings) must not have paper gaskets but can
have liquid gasket material.

Starting at the front of the engine, the
crankshaft front bearing housing needs a paper

‘ .

Turning the trunnions between centres for the ring type, final drive universal
joints. Note the method of driving off one of the 4-jaw chuck jaws.

gasket but as the cap needs metal-to-metal
contact between the spigot and the bearing, oil
tightness should rely on a generous application of
‘goo’. The crankcase joint on the crankshaft
centre line should rely on ‘goo’, and also the
sump joint. This joint continues across the
narrow ledge by the end flange. Top and bottom
covers to the cylinders need proprictary steam
jointing. This material can often be picked up at
rallies and shows in small off-cut quantities.
Steam pipe flanged joints also need this material.

The joint between the engine and gearbox needs
a paper gasket or ‘goo’ and the various covers on
the gearbox also need paper gaskets. The small
square cover on the top is kept dry with a “gasket’
of 20swg aluminium alloy sheet. This small piece
of aluminium alloy ‘gasket’ has a 3/16in. wide slot
from its top edge to communicate with a drilling

in the main casing. This provides an
air vent for the engine and gearbox
and makes it possible to get oil into
them. I have found no sign of any
kind of air-vent in the engine or the
gearbox drawings.

The flanged housing around the
gearbox output shaft needs ‘goo’
and perhaps a paper gasket
(depending on the smoothness of
your joint surfaces) although this is
outside the shaft oil seal. The torque
tube sphere socket cover could have
thicker (or thinner) gaskets to free
the socket or take up excess play.
The oil seal runs on the outside of the universal
joint (photo 42) and ‘goo’ will stop oil
penetrating the splines on the shaft. The rear axle
casing top cover needs a paper gasket, as will the
front and rear flanges of the cover.

The spring mounts incorporate oil seals which
run on the inner boss of the road wheels. If oil
passes through these oil seals it would drip onto
the brake shoes and drums and affect braking. A
drain tube diverts this seepage away from the
brakes and onto the ground. It is interesting to
note that the Fowler drawing shows the drain
tube on the oil side of the oil seal.

The half shafts drive the wheels via a drive
hub. This should have ‘goo’ around the shaft
and keys (or splines) and between the hub and
wheel surface.

@70 be continued.

MINIATURE de LAVAL
& CURTIS TURBINES

R. Pridmore
discusses a topic too long absent
from these pages.

ittle or no progress has been reported on

I the development of these tiny machines

since the early work of W. H. Elkin, which

took place in the 1940s. Difficulty of

manufacture and design problems due to the

uncertainty of rotor blade loss prediction appear
to be the main bottlenecks.

Manufacture

H. H. Harrison’s two-plate method of disc
manufacture is one possible solution. By a
combination of cold forming and machining of
‘thick” plates to produce ‘profile’ blades of
required flow angles and height, rotors for low
speed (50-60,000rpm) machines are feasible.
Brass or German silver will cope with the low
stresses. Sketch 1 shows the basic method.

Rotor blade losses

These are the bugbear of accurate design and
accessible details of them appear to be non-existent.
In a somewhat confusing article in M.E. 2350,
23 May 1946, W. H. E. described a geared

turbine, scaled down from a full size machine,
and inferred a gearbox efficiency from the
power output. The blade losses were assumed
to be as for the full size machine. Later in
the year (M.E. 2378, 5 December 1946) in a
letter claiming an improved power output for
the larger machine, W. H. E. ‘crossed swords’
with K. N. Harris. The claimed power could
hardly be doubted in view of the chosen
adversary. Wisely, W. H. E. did not refer to the
gearbox efficiency.

A Mollier diagram for this remarkable
machine (Sketch 2) shows a likely range of
corresponding,  discrete  input  powers/
efficiencies, exit losses, blade loss coefficients
and gearbox efficiencies, all to match the
claimed exit power.

Probably the only ways of approaching the
blade loss problem are to measure the turbine
shaft power directly (at 50-60,000rpm) and/or to
determine the leaving losses by means of an
impulse test.

The power obtained from a single row wheel
is relatively insensitive to blade losses, but
these need to be known if efficient use is to be
made of the first stage leaving loss in a second
row of blades.

Development

Sketches 3 and 4 show the effect of adding a
second row of blades to W. H. E’s machine. The
apparent crudity, at first sight, of W. H. E's blading
contrasts markedly with that employed by Prof. D.
H. Chaddock (designed for multi-staging), but the
basic machine’s performance could not be faulted.

Considering the lamentably poor steam
conditions and minute flow there would appear
to be real development possibilities. W. H. E’s
machine employed a ‘large’ steam entry angle,
presumably necessary to coerce the steam to
flow through the extreme curvature of the
blading (see Thermodynamics by Eastop &
McConkey), and at the same time lowering the
machine’s efficiency. The steam entry angle,
along with its departure (deviation) from the
nozzle angle, needs to be borne in mind at
design. Safety must be considered and provision
made for over-speed protection.

Provided stable steam conditions prevail, e.g.
with gas firing, surely this admittedly
challenging job is not of the ‘blind man riding a
wild stallion’ variety. It may even provide the
stimulus for the next generation of model

engineers offering a change from the ﬁ
PL.A.N. over 33,000 of my youth.
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A SOUTHERN RAILWAY

MERCHANT NAVY CLASS
LOCOMOTIVE IN GAUGE 1

Roger Thornber

tidies up a few ‘loose ends’ having
had a chance to enjoy running his
locomotive.

@Part XVII continued from page 683
(M.E. 4223, 11 June 2004)

tis about six months since I sent the preceding

articles to our editor and I thought that an

update might be of interest. During this period
the locomotive has performed well with very few
problems, the main ones being driver induced!
The biggest difficulty was to set the locomotive
off in reverse at high speed, which caused quite a
spectacular derailment — fortunately no real damage
except to paintwork and pride.

Following this I had a close look and found
that the connecting tubes from locomotive to
tender were lifting the front end of the tender
slightly. For some reason this did not affect
things when going forward but was not so good
in reverse. This problem was cured by bending
the plate under the drag beam on which the
connector unions are fastened so that they are
now angled downward by about 15 degrees.

Looking back, it also seems that I have not
mentioned that | have put the pump bypass valve
underneath the left-hand footplate rather than in
the tender. This was done to reduce the number
of pressure connectors.

As a result of the derailment I decided to
repaint the locomotive. This time [ did not line it
out myself but used 7mm transfers. Incidentally,
Fox Transfers (tel: 01530-242801) are now
producing a range of 10mm transfers; it is these
which I used for the letters and the tender logo. 1
believe that they will be adding BR lining to this
range shortly. The nameplates are from
Guilplates (tel: 01483-565980).

0
g

©

Our final look

of the current series

at the Author’s work with

3D CAD shows the backhead
surrounded with exploded views

of the fittings which mount thereon.

i .
The

©

I was so pleased with the use of two Schraeder
valves for gas filling the tender that I have
modified most of my other locomotives in
this way. While doing this I found that there
may be a problem with the valve caps (the
chrome plated ones, that is). The latest packet
that I got from my local motor dealer were
different. These had a central hole in them so that
they did not depress the valve stem when screwed

on; the sealing washer was also different. My
solution was to put a small disc into the cap
which had an off-centre hole. An ‘O’-ring was
used to seal.

Before closing | must add the details below
from fellow model engineer Malcolm High who
provides a valuable laser cutting service. So, if your
current project requires some frames, or other
such parts, you know where to look!

Affordable laser cutting

Malcolm High writes

“Laser cutting is getting cheaper!

“For a number of years I have been involved
in ordering laser cut parts for work. When it
came to producing my own frames for Holmside
with a hacksaw and file I decided that there
had to be an easier way. Thus [ started to look
at laser cutting.

“The late Martin Evans mentioned my service
in his Tennent articles and I have had further
mentions in Model Engineer since then.

“I am not in the business of making fantastic
profits but to provide a service to fellow model
engineers. My portfolio is increasing all the time.
If you care to send me a drawing (to Miller House,
Main Street, Hampole, Doncaster DN6 7ET)
1 can make the part for you.

“Locomotive builders may consider such items
as frames, buffer beams, cabs, stretchers, brake
arms, etc. In fact, anything in plate up to 8mm
thick. Traction engine builders may consider
hornplates, spectacle plates, spokes etc.

“Visit my website modelengineerslaser.com,
e-mail me at malcolm.high(@ btinternet.com or
give me a call on 01302-721611. You'll find my
prices are very competitive.”
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Sawing the slot in the gated detent.

John Wilding FBHI

describes the backplate fittings and
maintaining work before dealing
with the weight suspension pulley.
@Part V continued from page 691
(M.E. 4223, 11 June 2004)

he backplate fittings are shown in fig 10
I and also in photo 3 published in part II of
this series (see M.E. 4219, 16 April
2004). They are all straightforward but it will be
noticed that there are three line pillars which
carry ball races. One of these however is located
on a mounting strip and this will be !/8in. shorter
than the other two. In each case the pulley
grooves on the ball race housings should be the
same distance from the back plate as the drive
pulley on the centre arbor.

Gated detent

This important item is shown on fig 11. It consists
of a triangular piece of 1/8in. brass to which are
fitted two steel blades. Dr. Woodward slit the brass
and used adhesive to secure both blades in the saw
slits. I have done it slightly differently. The upper
blade is fitted this way but the lower blade is
attached to the underside of the detent with a
screw; this gives more scope for adjustment.

Set-up for forming the slot in the steel blade.

Tha steel blade mad]! for g!mng in tha detnnl‘.

WOODWARD'’S
GENRINES'S
MECHANICAL
CLOCK

Sawing the slot in the end of the detent is best
carried out in the lathe using a slitting saw as
demonstrated in photo 41. In this method the
operation is completely under control and you
are certain to obtain a straight saw cut.

Concerning the upper blade, a slot is shown
on the drawing to allow the pin on the escape
wheel to pass through. I cut this slot with the
piercing saw as shown in photo 42. Here the
strip of shim steel is clamped to the sawing
board with toolmakers clamps. Photograph 43
illustrates the blade ready for securing in the
detent with Loctite.

The lower blade is drilled No. 50 size and this
is illustrated in photo 44. Prior to tapping 10BA,
the No. 55 size hole in the detent is shown being
drilled in photo 45. This lower blade should be

made oversize and then trimmed by filing so that
it is flush with the detent and proud of the end by
1/32in. as depicted on the drawing. The distance
between the two blades should be just over
1/32in.; this distance can be adjusted by packing
the shelf out or reducing the underside of the
detent whichever is necessary.

An illustration of the gated detent together
with the back stop pawl and deflector piece is
shown in photo 46; these other two items are
quite straightforward. It will be noticed on the
drawing fig 11 that I give the dimension of the
steel bearings | used.

These are in the form of sleeves which are
mounted on a 10BA screw. The alternative
arrangement is to machine a shouldered screw
which incorporates the bearing surface.
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Set-up for drilling the lower blade.

1 show a later picture of the backstop pawl or
click and you will see that it has a set screw so
that the extension of the pawl is adjustable
(photo 47).

Maintaining work
As previously explained, this is manually
operated because [ was in such a hurry to get the
clock working, but really it should come into
operation automatically, as Dr. Woodward has done
in his clock. It is essential to have this component,
otherwise when the weight is lifted, as during
winding, the jockey weight will pull the escape
wheel backwards, releasing a pin and advancing
the clock by one minute. The parts are shown on
fig 12 and illustrated in photos 48 and 49. It
consists of a triangular brass plate pivoted at its
top so that the engagement of the detent with the
pin wheel is adjustable. There should be no trouble
with the construction of this item.

The tip of the detent is adjusted so that when
the wire on the right is pulled down, the tip will

A group of parts showing the deflector piece,
the gated detent and the backstop.
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engage a pin on the escape wheel. In this position
the auxiliary weight will hold the escape wheel in
contact with the gated detent while winding and
when the hands are pushed backwards. The
detent will automatically release itself the next
time the deep tooth comes into operation. The
stop pins on the bracket are bent to restrain the
movement of the pivoted arm so that only one pin
is gathered by the detent.

Weight pulley

This is detailed in fig 13 and shown in photo 50.
It consists of a block which is secured to the top
of the weight. Two triangular side plates are attached
to this block and the pulley itselfis pivoted in holes
at the apex of the plates.

One way of making the assembly is to cut out and
file the side plates to shape and drill the pivot holes
with the plates clamped together. They can then be
separated and clamped either side of the central
block as demonstrated in photo 51. The drill is
used as shown fo assist in aligning the assembly. The
6BA holes can then be drilled through the plates
into the block. Finally, with the plates secured to
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A later illustration of the backstop showing the
set screw for adjusting the extension of the pawl.

The maintaining work unit.

the block, the 3/32in. reamer can be passed through
the pivot holes to true them up as shown in photo 52.

The pulley itself is marked out on a piece of
3/16in. brass and the centre hole drilled and
reamed 3/16 inch. The embryo pulley can then be
mounted on a threaded mandrel in the lathe for
machining the O/D to 1.450in., forming the groove
and recessing each side in turn according to the
drawing. Finally, the four 5/16in. holes are marked
out and drilled in the drilling machine. An
illustration of the pulley assembly mounted on
the weight is given in photo 53.

The maintaining work unit fitted on the clock.

The weight pulley assembly.

pulley and this is easily done if the constructor
wishes. The plates will have to be made larger at
the upper part to make room for the races.

1 believe Dr. Woodward fitted ball races in his @®71b be continued.
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Keith Wilson

describes a suitable regulator for
this charismatic locomotive.

@Part XLIX continued from page 160
(M.E. 4214 6 February 2004)

!_ Ithough the description of the Saint and 47
has finished, a well-known and appropriately
ed law insists that it was not complete.
However, this was foreseen and was the main
reason for the recent descriptions of railways. I
was hoping for some letters pointing out errors
and/or omissions, but fortunately (or otherwise) 1
noted this one myself. How can we start and stop
this locomotive? Well, once steam is ‘up” you
release the brakes and put her in forward gear,
followed by opening the regulator — what
regulator? Yes, | missed it. "Twas drawn out and
proved, but just got overlooked. Mea Culpa!
‘Way back when® 1 tried a ‘scale’ Swindon
regulator in the giant 47s, (10Y/4in. gauge) and it
worked well. However, there is a snag, due mainly
to old ‘square-cube’. Full-size, there is ample
weight in the two valves to keep them steamtight,
plus the size of ports. For the down thrust of the
steam pressure is determined not by the area of the
valve, but by the area of the port(s). This means that
full size gives a contact pressure such that a special
pilot valve is useful. Opening this is not too hard,
but of course immediately the pilot opens it reduces
the force on the main valve rendering the whole
regulator quite easy to use. Also, it was part of the
hydrostatic lubrication system, having its own
supply of oil. A simple calculation yields intriguing
results. If we assume a port area of 6 x 3in.
(guesswork on my part) the downward force on a
Castle locomotive is a mere 4,0501bf.; a King would
be 4,500Ibf. — just over 2 tons. Any questions?

A GWR LOCOMOTIVE
for 7!/4in. gauge

©

n
| \
SAINT/47xx REGULATOR

(BACKHEAD) ASSEMBLY

This extra oil might well appear extravagant,
but bethink you. All fluid materials passing
through the regulator pass also through the
cylinders, thus this “extra’ oil is by no means
wasted. At the request of the future owner of
the first ‘47, 1 added a little hand pump
lubricator to feed oil into the regulator. To avoid
getting oil into the boiler, it fed into the main
regulator at the bottom of its tube. In theory
therefore, it could not get into the boiler unless it
climbed about 3 to 4in. vertically upwards.
Against steam flow as well, it could not possibly

get into the boiler; the trouble was that the oil
hadn’t read the instruction book. How it managed
it [ don’t know, but somehow it did and of course
instantly migrated to the water gauge glass where
it was least desirable. So that idea was not a very
good one.

1 added a small phosphor bronze leaf spring to
aid the contact pressure on the valves when [ next
used the valve design (on the eight Prairies) and
this worked reasonably well, but I later modified
it so that the main valve was of PTFE
(polytetrafluorethylene). This gave satisfactory

service for many miles (I
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SAINT/47xx REGULATOR (BACKHEAD) DETAILS

suspect about 3.,000) of
heavy-duty service.

However, there is a nasty
snag for us, due mainly to
difficulties of working
inside a smokebox. The
output from the regulator
being underneath, not
overmuch room is left for
connecting pipework to
the superheater wet header.
In fact ’tis something of
a nightmare.

When (alas, not if)
a superheater element
needs attention, the entire
has to be
disassembled in order to
get it out, followed by
re-assembly later. New
gaskets are required, and
the general kerfuffle is
confoundedly annoying.

In fact, if we are to get
reasonably good steampipes,
applying this design to
anything smaller than boilers
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based on Standards 1, 4,7, 8 and 12 is just about 4 B
impossible. It would be possible to use ‘the next
size down’ i.e. a 5in. scale version on a 7!/4in. L
locomotive, but then we have to look at smaller
nuts and bolts, and even big ones are a
confounded nuisance in sooty corrosive 3 x 26 /8% 45
conditions. Full size, it was not worth bothering to 1/2 hex

undo nuts, etc, inside the smokebox; a hammer,
chisel, and some good old Anglo-Saxon words
were used. I'm not quite certain which of the
three proved most useful.

Much the same applies to us, although not
necessarily including hammers and chisels,
(perhaps the less said about the words the better!)
but seldom have [ succeeded in undoing many,
even with a good dose of good old WD-40, They
almost invariably snap off anyway, so have to be
renewed no matter what.

The boiler numbers mentioned above are those
of larger diameters, No. 1 being Saints, Halls,
Granges, 28s, Stars; No. 4 fitting giant Prairies,
Cities, 42s, 72s, 1500s; No. 7 for the 47s only;
No. 8 for Castles and No. 12 for Kings. Note that
No. 4 uses the same endwise profile as No, 1. As
I am just nearly finishing a couple of 7!/4in.
Bulldogs (No. 2 boiler) space is considerably
more limited. I realised this after completing the
boilers, for I had used the standard regulator
design, done some years ago. Not no how could
it be worked in, so some rapid thinking had to
take place resulting in a disk-in-tube regulator, of
just about equal capacity, logarithmic opening,
casier fittings, and generally more convenient.

I have never made a locomotive with any other
type than logarithmic (not strictly the correct use
of the word but hopefully understandable) but 1
have handled locomotives with ‘all-or-nothing’
regulators and do not like them one little bit. My
first full size drive was to take a Castle from
Stafford Road sheds back to Wolverhampton
low-level, cross over all the tracks to the bay
platform, and back her onto her train, 135 or so
tons, very rigid; imagine that with such a
regulator. Include me out!

The main portion is fixed to the front regulator
bush semi-permanently; it should not need
removal. It is necessary to have a collar on the
main shaft, for we don’t have even the tiny weight
of the valve to make sure it remains on the
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SNIFTING VALVE DETAILS
Brasa. No, As Required
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To Snifting Valveg

SAINT/47xx REGULATOR
(BACKHEAD) ASSEMBLY

portface. The portface section has been kept as
thin as is reasonable; no point in taking the overall
dimensions too massive. Said portface must be
dead flat, rubbing it on a piece of fine
carborundum paper on a flat surface (use a
figure-of-eight track) is recommended; the same
treatment applies to the business face of the actual
valve (PTFE). The relative angle of the portholes
and the curved slot is important, but this need not
apply to the square hole in the centre.

On no account miss the tiny bevel on the
central hole where valve and portface meet, this
greatly aids sealing. Note that the valve is only a
tiny bit smaller than the bore of the main block;
this aids assembly.

If you would like some extra headroom, note
that the angle fitting in the exit need not
necessarily be located on the centre-line of the
regulator. There is room for it %16in. higher,
it just means offsetting the output block in the
4-jaw chuck for the drilling and tapping.

The square hole in the valve is easily done
with a square needle file, take it gently until a
picce of ¥/16in. square bar will pass through
smoothly, but not tightly. Make certain that the
disk resides squarely on such a shaft, for it
doesn’t aid sealing one little bit if it is cockeyed
to start with.

To get a reasonable square on the round shaft
it is best to set things up in a vertically mounted

how to judge this 1/32in., note that a micrometer
across the first and second flats will read 7/32in.;
(0.219in.) and for the third and fourth flats will
show 3/16in. (0.188in.). Nothing like making
accuracy easier! There are such things as filing
guides (two little rollers to guide a file flat), but
the milling operation is far easier.

To set the ideal length for the regulator rod, the
casiest way is on fitting it into the boiler. If it
protrudes about 3/4in. at the rear end all will be
well. Note that another collar will be needed to
prevent the rod popping out, (helping neither
man nor beast). When you have made up the
regulator handle, it can be pinned to the rod.
Make sure that when the regulator is closed, the
handle points roughly to 4.30. With an angular
travel of about 55deg., this fits GWR practice as
near as | can judge. It will be clear that assembly
of the rod in the first instance is from the front; if
the rear collar is held with a grub screw and the
rod pressed rearwards by assembly of the front
parts of the regulator, clearly the rear collar will
settle in its correct position. If it is then moved
forward by about !/32in. and pinned, it will be set
right for normal operation. Don’t worry about
expansion, for the copper boiler expands more
than the stainless rod.

The !/4in. dia. stainless rod (quite okay above
the water level) and the !/2in. dia. brass collars
pinned with 3/32in. copper rivets, all work well
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SAINT/47xx
REGULATOR CASTING

wearing, and the possibility of a slightly heavier-set
safety valve, this figure could reach about 45,0001bf.)

If we scale the proportions exactly, problems
immediately arise, for pressure cannot practically
be scaled (Note that temperature and pressure are
intimately connected) without strange things
happening to combustion, efficiency, heat losses
(due to the fact that we cannot practically duplicate
lagging thickness) and so on. So we are stuck.
C. M. Keiller did some interesting work on these
matters and using a boiler pressure of 150psi got
really good results from 2!/2in. gauge cylinders
only 1/2in. diameter. This pressure puts boiler

together. It does no harm to add a drop or two of
Loctite 603 to the collars, although there is no
real load tending to shift them.

The actual sealing boss on the backhead is all
the better for a reasonably generous countersink,
as you will find for yourself when faffling about
trying to get the regulator rod threaded through.
I've had some.

While dealing with these matters, a steamchest
pressure gauge can yield some interesting
information, although I do not recall any such on
the GWR. On opening the regulator, one of two
things will happen. As the steamchest pressure
rises, either the wheels will slip or the train will
move. The surprising thing is that one or the other
will happen but at a much lower pressure than
might be expected. There was much argument in
the middle 1930s between Curly and others about
this phenomenon. There is much to be said
efficiency-wise for a high steamchest pressure at
speeds, but to get this you must have quite early
cut-off. This of course is one of the reasons for
the superiority of Walschaerts valve gear at high
speeds. Not of course that certain Stephenson
locomotives haven't gone well over the ton,

©

Materials — Brass

but not so much with heavy trains. In our sizes
generally, due to old square-cube, things are a
bit different, for our locomotives are usually
over-powerful compared to the prototypes. A King
for example has a tractive effort of about
40,2851bf. (With cylinder re-boring, wheel tyre

temperature quite high, getting towards the “kink
in the graph® for oxygen attack on silver-brazed
joints. This kink is at about the 170deg. C. mark,
or just over 100psi. I may be out by a few degrees
here, for I have not been able to check out the
exact figures at time of writing.

Be that as it may, a

i

ir—-— 1‘10?:.-;;!_

too-high steamchest pressure
with our locomotives can
lead to a dangerously high

1-.241

..T
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speed. If cylinders are
carefully kept small, then
due to the general fact that

SECTION ON A-A
WET HEADER
Bross

'—.acu

pressure tends to vary much
more in our sizes than full
size it can often happen
that one runs out of puff

Approximate relative :
positions of Heoders out on the line, not
necessarily through any
SAINT/4Txx fault of the driver. For in
REGULATOR HEADERS certain cases, trains can be
kept running around the
main line for a considerable
number of laps (my best
—| 418 |——,998 ——}——1.,001 L 348
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was eight, in rain). 1
discovered that even with

only about 15-20 ‘on the
F an Jan /] 41_:‘ c[ogk‘ the Prairie would get
N \J ML the train home, provided
| = | that we did not actually stop
. ~3508 i on the way. Nerve wracking,

DRY HEADER not too frequent
Brass — fortunately!

B

MODEL ENGINEER 9 JULY 2004



MINIATURE PILLAR DRILL KIT
NOW AVAILABLE FROM
STUART MODELS, GUERNSEY

espected suppliers of stationary engines,
R;:}arine engines, materials, steam fittings,
ilers and fixings, Stuart Models in
Guernsey has introduced the second in a series of
miniature machine tools, the Stuart Pillar Drill
which is now available as a set of castings,
materials, fixings and pre-cut gears. This
delightful little machine is a worthy companion
to the miniature Stuart Engineering Lathe
released earlier this year.

The Swart Pillar Drill kit is available for
£147.00 and the Stuart Engineering Lathe kit is
available for £149.00 both prices being inclusive
of postage and VAT. The kits are supplied
complete with full drawings and instructions to
enable the construction of either miniature
machine tool to be completed without difficulty.

The all-new full colour Stuart Models
Catalogue is also available for £5.00. Including
the range of miniature workshop machinery, it
features many new models available as sets of
castings, machined kits and ready-to-run models.

Stuart Models (Dept MM) are at Braye
Road, Vale, Guernsey, UK, GY3 5XA; tel:
01481-242041; fax: 01481 247912; website:
www.stuartmodels.com

CORROSION PROTECTION
PRODUCTS FROM ENGINEWISE

corrosion protection, Enginewise has

re-named and re-packaged its range of
proven products offering unsurpassed corrosion
protection and is improving accessibility to model
engineers via retailers.

VapourSeal (previously known as VCI
Emitters) protects all tools in storage, eliminating
the risk of rust and corrosion to instruments, and
tooling in storage. It provides the ultimate
non-contact metal protection, emitting a powerful
vapour-phase inhibitor to block the corrosion
which occurs when moisture meets bare metals.
Since it does not dry the atmosphere, there are no
problems for wooden components.

One VapourSeal provides two years’ protection
for the contents of a standard tool box or similar
relatively closed environment such as a heavy
duty polythene bag containing a spare engine
or other components. It begins to work as soon
as the re-sealable lid is removed. Two or more
may be used for larger enclosures and cabinets.
Each VapourSeal has a self-adhesive pad for
fixing in position and a paper label to record the
date of installation.

VapourSeal is available in blister packs. One
retails at £3.99; the triple pack is £9.99.

MetalGuard (previously known as XMP) is a
spray-on anti-rust coating giving two years’ of
unbeaten protection from corrosion for bare and
plated ferrous, non-ferrous or multi-metal
constructions. A defence industry standard
product, it forms a soft, clear, thin (2 micron)

Specialist manufacturer of products for

film which will not discolour with age and is
easy to wipe clean.

Its powerful water-displacing character means
it can be applied directly to wet machines and
components. It has outstanding penetrating
capability. Applications for model engineers
include protection of machine tools, particularly
relevant if they are kept in damp workshops and
when using water-based cutting fluids.
MetalGaurd is also valuable for the protection
of part completed models containing iron, steel
and non-ferrous metals.

MetalGuard is available in a 150ml aerosol can
retailing at £6.99 which can be sprayed from any
angle, even up-side-down, using an advanced spray
technology that releases no harmful propellants.

GreasePlus (previously known as CP Grease)
seals and protects against rust providing not only
lubrication but also exceptional corrosion
protection. It contains active corrosion inhibiting
ingredients to protect all ferrous and non-ferrous
metals. Highly water repellent, it will not
emulsify, does not contain silicone and has a high
temperature melting point of 200deg. C. Unlike
some ordinary greases, GreasePlus will not dry
out and crack to admit water allowing unseen
corrosion to start.

Model engineers find GreasePlus especially
useful for machine tools and models where grease
rather than oil lubrication is preferred. Its high
melting point and water repellent characteristics
make it suitable for live steam model applications.

GreasePlus is available in a 250g plastic pot
retailing at £9.99.

All products are available from Enginewise
by mail order to 3 Venture Business Park,
Gilbey Road, Grimsby, DN31 2UW: tel:
01472-347400; fax: 01472-267647; website:
www.enginewise.co.uk Enginewise welcomes
enquiries from retailers.

FOR YOUR BOOKSHELF:
CLERGET PATENT AERO ENGINES
FROM CAMDEN MINIATURE
STEAM SERVICES

rotary engine market in the years leading

up to and encompassing World War L
They were the French companies of Gnome, La
Rhone and Clerget-Blin & Cie. As demand for
their products increased during the World War |
period, all these manufacturers entered into
licensing agreements with British companies and,
in the case of Clerget, an arrangement was made
with Gwynnes Ltd. of London. Clerget engines
were used in the Sopwith Camel, a very
successful fighter and scout aircraft. Gwynnes
produced a handbook in 1917 to help users of the
engine with routine maintenance tasks, and to
provide a means of identifying spare parts when
required. This book is a reprint of that handbook.

To the internal combustion engine enthusiast
the Clerget engine is of some importance as it
was arguably one of the best of its type. W. O.
Bentley worked for Gwynnes for a time and
some of the features of the Clerget design are
used on the Bentley BR2 engine. The first 26
pages of the handbook give a general description
of the engine followed by instructions on
dismantling, re-assembly, adjustment, mounting,
precautions before starting and general
information on fuel and lubrication.

Thirteen highly detailed and reasonably clear
drawings are included to clarify the text. The
general arrangement drawing is provided with
overall dimensions. The parts list drawings and
descriptive tables, which cover a further 17
pages, are very good though since they are not to
a fixed scale, it is sometimes difficult to
determine the size of the part you are looking at.
However, combined with the drawing in the main
body of the text, they do give an indication of
what would be required to construct a model of
one of these engines. Certainly this little book
gives a good foundation for further research.

This book provides a glimpse at a once
important technology now only extant in museums
and the hands of acro engine model enthusiasts.

Clerget Patent Aero Engines — Instructions
and Parts List (ISBN 0-9536523-1-9) is priced
at £8.60 and is published in AS softback format
by Camden Miniature Steam Services, Barrow
Farm, Rode. Frome, Somerset, BA1l 6PS;
tel: 01373-830151; fax: 01373-830516;
email: orders@camdenmin.demon.co.uk
website: www.camdenmin.co.uk

T hree manufacturers tended to dominate the
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UK News

Discussions are continuing within

the National 22" Gauge
Association membership about the
possible recreation of the LBSC
design Ayesha. One of the problems
is that the original design published
in English Mechanics was different
from LBSC’s own locomotive. The
question for the association to
answer is “Do we provide castings
Jor the 1931 design that purports to
be Ayesha and is not, or do we
provide castings and drawings for
an Ivatt Atlantic, with enough detail
to enable those who wish to build
the Brighton version?" Several
other options have been suggested.
Gerald Chandler has already
scanned some original drawings
and has removed crease marks, etc.
The list of castings available for the
New Zealand Ab Class 4-6-2 is
growing fast and two members are
building examples of this
locomotive. Steve Eaton has
reached the final “episode” (part 13)
of his popular freelance narrow
gauge design Toby. | expect he
breathed a sigh of relief when that
was done. He comments “/ am
going to have a little rest now and
do some building.” 1 think model
engineers owe a great debt of
gratitude to those like Steve who
put in so much time and effort to
produce designs for others to build.

The headline on
the front page of the
Bournemouth

DMES News is “It§
Official We Are Open!” This follows
the very successful official opening
of their new track at Littledown
by the Worshipful Mayor of
Bournemouth. The Mayor and other
officials arrived in a procession led
by Phil Perry and his traction
engine. The Mayor congratulated all
concerned on their efforts before
cutting the tape and was then treated
to a ride around the track behind a
Maid of Kent driven by Dick
Ganderton who wore new embroidered
overalls and a pair of ‘dazzling’
white gloves for the occasion. After
this the Mayor cut the celebratory
cake baked by Jean Brookes and
then toured the exhibition. [ think all
concerned with the new track
deserve hearty congratulations on their
success. It does not seem many
months since the project was started.
The Wessex Model Boat Club also
put on a display of their models at
the event which augmented the
variety of models on show.
Bradford MES was awarded the
‘Best Club Stand’ trophy at the
recent Northern Association of
MES exhibition at Risley Conference
Centre. This was using their display
stand which has been newly fitted
with ‘down lighters’ and aroused
considerable interest from other

societies because of its ease of
assembly. Doug Hewson gave a
presentation on ‘Lost Wax Casting”

- -y ) r {
Dick Ganderton with some Very Important Passengers at Littledown.

to the society in April. Doug had a
selection of his castings on display
and members were impressed with
the level of detail produced by this
process. The society’s marine
section took the new display stand
to the Yorkshire Model Marine
Expo in April and had a good
selection of models on show. In
addition to all this, all the rolling
stock has been refurbished, the
exterior painting of the club house
has begun and general tidying has
taken place on the site. Jan Collins
comments on the display of vintage
marine modelling equipment put on
by Mark Murray at the Leeds &
Bradford Club exhibition recently.
Ian allowed Mark to display his own
Taplin Twin engine and also on
display were two rare 15cc Gannet
petrol engines. I remember both
these engine designs from my early
days with the Southend Model
Power Boat Club in the 1960s,
David Wainwright from Brighouse
& Halifax ME reports that the new
riding trucks (to the design by
David Hudson) are up and running
very well. The old trolleys were sold

on to other clubs. David mentions
that the open days run from Easter
to October on the second Sunday of
each month and visitors with
locomotives (with boiler certificates)
are welcome. Contact David (tel:
01484-710672) for more information.

Canterbury DMES (UK) is
holding an open day on Sunday 12
September at the track site at Sturry
near Canterbury. Further details are
available from secretary Mrs. P
Barker (tel: 01227-273357).

The Canvey Railway & MEC
holiday steam up will take place
over four days from 22-25 July
inclusive and visitors with models
are welcome. Those bringing
locomotives are asked to book them
in advance, especially if the owners
wish to store them overnight on site.
The club has over 4,000ft. of 7'/4in.
gauge ground level track (60ft.
radius) plus about 75% of S3in.
gauge and 1,500ft. of Sin. and
31/2in. gauge elevated track. Tea
and coffee will be ‘on tap” and there
will be barbecues on Thursday and
Friday evenings and a ploughman’s
lunch on Saturday. Caravans can be
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minimum afemks notice is required for diary entries. Clubs and Societies
asked to include a telephone number for the assistance of would-be visitors.
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Vale of Aylesbury MES. Thomas Weekend. Contact Andy Rapley: 01286-420750.

10 Amnerfield Miniature Railway. Steam Open Day (5in. & 7V/4in. gauges).
Contact David Jerome: 0118-9700274.

10 Cardiff MES. Lord Mayor's Ci

y. Contact Trevor Jenkins: 029-2075-5568.

harity
10 Isle of Wight MES. Track & Pond at Broadﬁe‘ds

Contact Ken Stratton: 01983-531384.

10 Stockholes Farm MR. Birthday Party. Contact lvan Smith: 01427-872723.
10 Talyllyn Railway. Victorian Train. Enquiries: 01654-710472.

10/11

10711
10/11

Birmingham SME. Display & Portable Track at Expo 2004, NEC.

Contact John Walker: 01789-266065.

British Columbia SME. Annual Meet. Contact Sean Laurence: (804) 931-1547.
Kinver & W. Midlands SME Ltd. 35th INTERNATION MODEL LOCOMOTIVE

EFFICIENCY COMPETITION. Everyone welcome.

Contact John Hurley: 01902-339275,
Model Expo 2004, National Exhibition Centre, Birmingham. 9.30am-6.30pm

10/11

(5.30pm Sunday 11th) Information 0121-767-3817 or 0121-767-2439.

10/11

North Wiltshire MES. Charity Weekend. Contact Les Stiff: 01249-521658.

11 Bristol SMEE. Public Running Day. Contact Trevor Chambers: 0145-441-5085.
11 Cambridge MES. Public Running. Contact Rex Mountfield: 01284-386128.
11 Canterbury DMES (UK). Public Running Day.

Contact Granville Askham: 01227-463205,
11 Cardiff MES. Chemnobyl Childrens' Visit. Contact Trevor Jenkins: 028-2075-5568.
1 Chichester DSME. Driver Training. Contact Brian Bird: 01243-542266.
1 East Somerset SMEE. Public Running. Contact Roger Davis: 01749-877195.
1 Great Westermn Soc. (Didcot Railway Centre). Didcot Steamday.

Contact Jeanette Howse: 01235-817200,
11 Guildford MES. Members' Running Day. Contact Dave Longhurst: 01428-805424.
11 Harlington LS. Public Open Day. Contact Peter Tarrant: 01895-851168.
1 Hereford SME. Public Open Day. Contact Richard Donovan: 01432-760881.
1" Leeds SMEE. Running Day. Contact Colin Abrey: 01132-649630.

Ottawa Valley Live Steamers. Steaming Day. Contact John Bryant: 761-1109.
11 Surrey SME. Public Running. Contact John Cook: 020-8397-3932.
11 Sutton MEC. Track Day & Barbecue. Contact Mike Dean: 0208-857-5401.
11 Teesside Small Gauge Rly. Running. Contact Mike Aslin: 01642-724255,
12 Bedford MES. Electric Locomotive Running. Contact Ted Jolliffe: 01234-327791.

12 Erewash Valley MES.

Ewvening. Contact Jim Matthews: 01332-705259.

12 Saffron Walden DSME. Ciub Night. Contact Jack Setterfield: 01843-506822.
13 King's Lynn DSME. Meeting. Contact Mike Coote: 01533-673728.
13 Northampton SME. Running Night ~ Visitors Welcome.
Contact Pete Jarman: 01234-708501 (evenings).
13 Surrey SME. Club Barbecue, Contact John Cook: 020-8397-3932.
14 Great Western Soc. (Didcot Railway Centre). Didcot Steamday.
Contact Jeanette Howse: 01235-817200.
14 Norwich DSME. AGM. Contact Paul Reed: 01603-462925.
14 St. Albans DMES. Club Night. Contact Roy Verden: 01923-220590.
15 Isle of Wight MES. Meeting. Contact Ken Stratton: 01983-531384.
15 Sutton MEC. Busy Night. Contact Mike Dean: 0208-857-5401.

Talyllyn Railway. Have-a-Go Gala. Enquiries: 01654-710472.

16 Canvey R&MEC. Steam-Up. Contact Brian Baker: 01702-512752.
16 Chichester DSME. Driver Training. Contact Brian Bird: 01243-542266,
16 North London SME. Barbecue at Colney Heath.

Contact David Harris: 01707-326518.

16 Rochdale SMEE. Visit to East Lancashire Railway

Contact Mike Foster: 01706-360849.

16 Romford MEC. Track Maintenance. Contact Colin Hunt: 01708-709302.

Guild of Model Wheelwrights at Chiltern Show, Great Missanden,

Buckinghamshire. Contact Biddy Hepper: 01492-623274.
17 Basingstoke DMES. Members' Running Day:.

Contact Guy Harding: 01256-844861.

17 Erewash Valley MES. 30th Anniversary Barbecue Event.
Contact Jim Matthews: 01332-705259.
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Bill Ballan and his K1 at Gilling.

accommodated on site by
arrangement, and there is plenty of
accommodation in the area. For
further information please contact
Ron Hill (tel: 01702-558743) or
Brian Baker (tel: 01702-512752).

We have received information
about the next Ground Level 57
Gauge rally which will be held over
the 28-30 August Bank Holiday
weekend at the Gilling site.
Application forms for locomotive
entries are via Doug Hewson at
doug(@ the-hewsons.demon.co.uk
or tel: 01652-688408. The closing
date for entries will be 10 August.
Doug has also sent information
about the recent weekend when 44
locomotives were in attendance and
the new goods yard and signal box
were opened the night before the
event. Doug commented “We do
things on the Just in Time basis!"
The new yard and carriage sheds
have involved making and laying 28
new points and building another 30
lever fully interlocked frame for the
signal box.

Another society carrying out
extensive track maintenance and
improvement has been King’s Lynn
DSME where, among other things
members have put around 30 tonnes
of granite chippings around the
outside of their track. Various other

including some concreting and
correction of ‘anti-cambers’. As
with many other clubs, insurance
costs have raised their head at the
society. A smallish society, King’s
Lynn has been hit to a
proportionally greater extent by the
recent increases. The 25 April fun
run resulted in a greater number of
locomotives running than previously
with a good mixture of ‘diesel’ and
steam in operation.

The first steaming day at Leeds
SMEE also saw a good turnout of
14 drivers and locomotives. As
Chairman Alf Bamfield comments
“this is not bad since in previous
years it has taken a while before the
old links and joints have warmed
up.” 1 wonder whether Alf was
referring to the locomotives or
drivers? Two members whose joints
did not need warming up were
juniors Josh McHugh and Henry
Chapman who “looked to be having
a good time." Member David Beale
has suggested that an appropriate
subject for discussion has been
prompted by the desire to work out
how much power his 30cc petrol
electric locomotive needs to develop.
The society is holding its rally on
14/15 August this year.

Boiler testing day for the
Maxitrak Owners Club has now

The goods yard at G:mng.

selection of  locomotives and
traction engines taking advantage of
the facilities available. The annual
rally will be held at the Surrey
SME track at Leatherhead on
Saturday 7 August. Further details
can be obtained from secretary Eric
Penn (tel: 020-8979-4335 or e-mail
at  eric.penn(@btinternet.com).
The magazine also contains two
articles on loading and unloading
large locomotives from cars to
storage and vice versa. Jeff
Dickinson uses a lifting table and
‘transfer trolley’ while Dave
Bayliss uses a lifting table to load
his Arthur locomotive Kate straight
into his van. This reminds me of a
question I have discussed with
others recently which is “does
normal car insurance cover injuries
caused by a heavy locomotive
moving about in the back of a family
estate car?” With larger 7'/4in.
gauge locomotives now being
relatively common, the question is
probably more important than
previously. Readers views on the
subject are welcome.

‘We have received information on
the dates of the Northern Mill
Engine Society museum (near
Bolton, Lancashire) opening days
this year. The dates remaining after
publication of this issue are 29/30

Further details can be obtained
from the excellent web site at
WWW.nmes.org

North London SME had an
interesting ‘Work in Progress’
meeting recently with several items
‘on the table’ including Grahame
Ainge's Bl tender which is of the
Great Eastern pattern rather than
the LNER standard pattern.
Grahame obtained drawings for this
tender from Glasgow University
and had to carry out some
adjustments to locomotive and
tender to align the footplate heights.
Adam Gorski had part of an ‘N’
gauge diorama based on a greeting
card scene. It includes thatch made
from plumbers hemp and applied
using the correct thatching
techniques. Bert Mead had a gauge
I South Western D15 locomotive
based on the Project design. Peter
Badger had his hot air engine which
among other things uses two
Coca-Cola cans and a baked bean
can for the displacer. A 3'/2in.
gauge Peppercorn Al rolling
chassis was brought along by Ron
Price. Derek Perham has been
working on the backhead cleading
for his 5in. gauge Black Five which
is being done to a high level of
detail. Dave Lawrence has been
experimenting with a propane fired

tasks have also been carried out come and gone with a good August and 11/12 September. furnace for melting steel for lost
17 Fareham DSME. Fareham Gala Day. Contact Trevor Fry: 01329-285779. 19 Lancaster & Morecambe MES. Chris Oxborrow: Lancaster Canal Trust.
17 North Norfolk MEC. Barbacue at Track. Contact Gordon Ford: 01263-512350. Contact Harry Carr: 01524-411956.
17 Romford MEC. Track Afternoon. Contact Colin Hunt: 01708-709302. 19 Peterborough SME. Bits & Pieces. Contact Tony Meek: 01778-345142,
17 Steam LS of Victoria. Club Running. Contact Graham Plaskett: (03) 9750-5022. 19 Salisbury DMES. St Meeting. Contact Pete Parrish: 01980-810346.
17/18 Brede Steam Engine Society. Centenary Celebrations. 19 Steam LS of Victoria. Club Run. Contact Graham Plaskett: (03) 9750-5022.
Contact John Foxley: 01323-897310. 20 Basingstoke DMES. Meeting Night. Contact Guy Harding: 01256-844861.
17/18 Guildford MES. Rally & Exhibition Weekend. 20 Chesterfield MES. Mike Eggington: G.C. Talk.
Contact Dave Longhurst: 01428-6805424, Contact Mike Rhodes: 01623-848676.
17/18 Guild of Model Wheelwrights at Much Marcle Steam Rally, Herefordshire. 20 South Durham SME. Evening Steam-LUip. Contact B. Owens: 01325-721503.
Contact Biddy Hepper: 01492-623274. 21 Bournemouth DSME. AGM & Geoff Wright: The Joys of Building a Rocket.
17/18 National 21/2in. Gauge Ass'n (Southern Region). Guildford Wesekend. Contact Mike Baker: 01202-383653.
Contact John Cook: 0208-397-3932. 21 Great Western Soc. (Didcot Railway Centre). Didcot Steamday.
17/18 Peterborough SME. Sacrewell Rally. Contact Tony Meek: 01778-345142. Contact Jeanstte Howse: 01235-817200.
17/18 Southport Model Engineering Club. Open Weekend. 21 Hull DSME. Shep, Watson & Wilson Trophy Competition at West Park.
Contact Craig Skelland: 07867-973443. Contact Tony Finn: 01482-898434.
18 Bedford MES. Public Running. Contact Ted Jolliffe: 01234-327791. 21 Maidstone MES (UK). Members' Afternoon Playtime Run.
18 Great Western Soc. (Didcot Railway Centre). Didcot Steam & Railcar Day. Contact Martin Parham: 01622-630298.
Contact Jeanette Howse: 01235-817200. 21 West Wiltshire SME. Steam-Up. Contact R. Nev. Boulton: 01380-828101.
18 Keighley DMES. Open Day. Contact K. Parkin: 01274-564866. 22 Leyland SME. Pip k/Platework Night. Contact Mark Entwistle: 01772-422411,
18 Oxford (City of) SME. Public Running. Contact Chris Kelland: 01235-770836. 22 Sutton MEC. Evanmg Steam-Up. Contact Mike Dean: 0208-657-5401.
] Pinewood MRS. Public Running. Contact Ilvan Hurst: 01276-28803. 22 Worthing DSME. Michael Wheelwright: Brakes, Large and Small.
18 Plymouth MSLS. Running. Contact John Brooker: 01752-671722. Contact Bob Phlllps 01903 243018,
18 Rugby MES. Public Running. Contact David Eadon: 01788-576956. 22-25 G R&MEC. M s' Days including Open Days for Visiting Clubs.
18 Saffron Walden DSME. Running Day (public pm). Contact Brian Bakar o ?02 512752.
Contact Jack Setterfield: 01843-596822. 23-26 Isle of Wight MES. Thomas at Havenstreet. Contact Ken Stratton: 01983-531384,
18 Taunton ME. Public Running Day. Contact Don Martin: 01460-63162. 24 Leyland SME. Junior Members & Guests Afternoon Driving Session.
18 Teesside Small Gauge Rly. Running. Contact Mike Aslin: 01642-724255. Contact Mark Entwistle: 01772-422411.
18 Wimborne DSME. Running Day. Contact Eric Basire: 01202-897158. 24/25 Claymills Pumping Engines. Steaming. Claymills Pumplng Engine Trust.,
18 Woking MRS. Teddy Bears' Picnic. Contact Ronald Dewar: 01932-343331. Meadow Lane, Stretton, Burton on Trent, Staffordshire
18 York City &DSME. Running Day. Contact Pat Martindale: 01262-676291. Contact B, Eastough: 01283-812501.
19 Chesterfield MES. Running Day. Contact Mike Rhodes: 01623-64B676. 24/25 Fareham DSME. Open Weekend, Contact Trevor Fry: 01328-285779.
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wax casting. So far Dave has
reached the ‘bronze age’ with his
furnace. Grahame Ainge is also
stepping down as Newsletter Editor
in October after five years to give
someone else a chance. As an
‘outside recipient’ of Grahame’s
efforts I would like to congratulate
him on the excellent journal that
he produces.

The North Wiltshire MES
‘Tuesday Club’ have been busy
carrying out maintenance and other
tasks round the Coate Water site.
Despite comments that “the work
rate is not very high (too much
talking and drinking tea)" the
backlog of jobs is diminishing. Areas
worthy of particular mention are the
station area and the installation of a
ticket office. The club has a new
website at  www.communigate.
co.uk/wilts/northwiltsmes

Cosme Link, journal of the City
of Oxford SME, has reached a
major milestone with its 200th
issue. Over the winter season work
has taken place on re-aligning some
sections of track with the workers
having “fo put up with the freezing
cold, biting winds, rain, hail and
snow"” but “they have continued on
regardless.” We model engineers
are a hardy lot, aren’t we? The club
has also replaced some Halon fire
extinguishers which have been
illegal to use since 2002. Other
clubs may care to check as this has
not been publicised at all widely.
The annual COSME ‘Dreaming
Spires’ rally will be held on 24/25
July this year,

The 35th anniversary dinner of
Romney Marsh MES was a well
attended affair with 65 members
and wives plus others attending,
They all sat down to an excellent

Jack Boothman
Peter Davis
David Halsey
Stuart Robinson

Trevor Summerfield

In Memoriam
It is with the deepest regret that we record the passing of the following
members of model engineering societies. The s
Model Engineer is extended to the family and friends they leave behind.
Northern Mill Engine Society

National 2!/2" Gauge Association

John G. Shaw (of Gloucestershire)

y of staff at

North Norfolk MEC

Rugby MES
North London SME
North Norfolk MEC

meal and everyone present enjoyed
the evening. The club has a very
busy programme of events for the
year with what seems to be
something on most weekends
including several ‘Saturday Track
Meetings’ The garden railway
extension is taking shape and the
Wednesday Gang have “all but
finished " the club house extension.

The second new 7'/4in. gauge
carriage was ‘rolled out’ on 15
February at Rugby MES and work
is now progressing on the third. As
with most other clubs, lots of work
has been carried out over the winter
including re-laying of track,
improving the second track crossing
and general tidying up. I think all
clubs owe a big vofe of thanks to
all those stalwarts who turn out
in all weathers to perform these
‘non-engineering’ tasks for the
benefit of others. The club magazine
Roundhouse has a new Editor in the
person of Simon Rolfe. We all wish
Simon well in his new role.
Member lan Clipston recounts his
adventures with building a 7'/4in.
petrol 0-4-0 locomotive, including
the engine destroying itself with a
collapsed piston. Luckily Ian had
another engine available which he
has adapted to fit.

Salisbury DMES have sent
details of their programme of talks
for the year. On August 16 Ivan
Perryman will be talking about
‘Model Boiler Making’ and on 20
September Adam Harris will be
talking on ‘The Future of Model

Engineering’. All meetings start at
7:30pm at the St. Nicholas Church
Hall, Winterslow Road, Porton,
near Salisbury and  further
information can be obtained by
telephone from 01980-610346 or
01264-781607.

World News

Australia

Members of the Steam Locomotive
Society of Victoria are making
good progress with the upgrade of
their elevated track. The front oval
track was used as a trial and
President Fino Faccenda comments
“Oh boy! Was that a fast learning
curve! " 1 am sure many readers will
have sympathy with that comment.
I find it amazing what we model
engineers tackle on a ‘find out as
you go along basis.”

New Zealand
Mike Coghlan shared more of his
bush tramway knowledge with
members of Hutt Valley MES
recently with information on ‘the
contraptions used on various trams.”
This included such well-known
names as Heisler and Climax, but
also many lesser names. One of
these lesser locomotives was the
“Johnson 16-wheeler which had
too much of evervthing and the
bushman coming home behind the
log train had a sack to gather all the
bits that fell off the locomotive.”
Maidstone MES (NZ) report
that they opened their railway in
conjunction with the Rimutaka

Trust sponsored ‘Blues, Brews and
Barbecues Festival” in Maidstone
Park. Peter Carr ran his 71/4in.
Owain Glyndwr, Trevor Watt his
5in. gauge Diana and Barry
O’Callaghan his 7Y4in. gauge
petrol Hunslet. The day was
reported as successful.

South Africa

The Durban SME steaming bay
now has a roof, although it is still
to be fully completed. Other tasks
carried out are repairs to the
traverser and turntable and bush
clearing. Member Neal Roberts had
the first steam up of his new Rob
Roy and is reported as “having
made a very good job of it.” The
society suffered a break-in at the
club house recently with entry
being made via the kitchen roof and
ceiling. The miscreants came
prepared with bolt cutters and
equipment to disable the burglar
alarm. Some damage was inflicted
to doors and locks in the process. |
am sure many readers will
sympathise having experienced
similar  frustrating  situations
resulting in more work for those
who really just want to enjoy their
hobby of model engineering.

United States of America

A recent visit to the Mazda
R&D convention reported in the
journal of the Bay Area Engine
Modellers was much appreciated,
particularly by Mrs. Hurst whose
husband Ken is reported as to be
buying her a new Mazda car
Member Pat O’Connor is building
an engine described as a “fwin
crankshaft, two stroke, opposed
piston, spark ignition, uniflow
engine.” Unusual indeed!

24725 Oxford (City of) SME. Dreaming Spires Rally 2004,
Contact Chris Kelland: 01235-770836.
Amnerfield Miniature Railway. Public Running.
Contact David Jerome: 0118-9700274.

Chichast:

DSME. St

Ravenbourne 9002, New Zealand.
Staines SME. P
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Bristol SMEE. Public Running Day. Contact Trevor Chambers: 0145-441-5085.
Cardiff MES. Public Running Day. Contact Trevor Jenkins: 029-2075-5568.

on Sunday. Contact Brian Bird: 01243-542266.
Elmdon MES. Public Running. Contact Chris Giles: 0121-458-1291.

Frimley & Ascot LC. Club Running. Contact Bob Dowman: 01252-835042.
Great Western Soc. (Didcot Railway Centre). Family Activity Steamday.
Contact Jeanette Howse: 01235-817200.

Guildford MES. Dnver Training Day. Contact Dave Longhurst: 01428-605424,
Harlington LS. Public Open Day. Contact Peter Tarrant: 01895-851168.
Hereford SME. Public Open Day & Charity Event.

Contact Richard Donovan: 01432-760881.

High Wycombe MEC. Public Running. Contact David Savage: 01494-527402.
Otago MES. Public Running. Contact John Clover, 221 Ravensbourne Road,

Ottawa Valley Live Steamers. Steaming Day. Contact John Bryant: 761-1109.
Day. Contact Stan Bishop: 01784-241891.
Teesside Small Gauge Rly. Running. Contact Mike Aslin: 01642-724255.
Wigan DMES. Open Day. Contact John Chamberlain: 01744-882255.
31 Talyllyn Railway. Victonan Wesk. Enquiries: 01654-710472.
Bedford MES. Toyshop Steam. Contact Ted Jolliffe: 01234-327791.
Great Western Soc. (Didcot Railway Centre). Didcot Steam & Railcar Day.
Contact Jeanette Howse: 01235-817200.
Sutton Coldfield MES. \fsit by Sutton Coldfield RS.
Contact Neal Harrison: 0121-378-3992.
Wimborne DSME. Annual Barbecue. Contact Eric Basire: 01202-897158.
Chichester DSME. OGM. Contact Brian Bird: 01243-542266.
Hereford SME. GL5 Society AGM. Contact Richard Donovan: 01432-760881.

AUGUST
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Bristol SMEE. Public Running Day. Contact Trevor Chambers: 0145-441-5085.
Ellenroad Engine House, Elizabethan Way, Milnrow, Rochdale, Lancashire OL16
4LE. In Steamn plus Demonstration of Woodturning. Enquiries: 01706-881952,
Frimley & Ascot LC. Public Running. Contact Bob Dowman: 01252-835042.
Great Western Soc. (Didecot Railway Centre). Didcot Steam & Railcar Day.
Contact Jeanette Howse: 01235-817200.

Guildford MES. Members' Running Day.

Contact Dave Longhurst: 01428-6805424.

Hull DSME. Dove House Hospice Charity Running Day at West Park.

Contact Tony Finn: 01482-898434.

Leyland SME. Scale Running Day. Contact Mark Entwistle: 01772-422411.
Malden DSME. FPublic Open Day. Contact John Mottram: 01483-473786.
National 21/2in. Gauge Ass'n. Midlands Area Summer Rally at Little Hay.
Contact Clive Young: 01233-826455.

North London SME. Toy Boat Regatta. Contact David Harris: 01707-326518.
Oxford (City of) SME. Public Running. Contact Chris Kelland: 01235-770836.
Peterborough SME. Visit by Erewash Valley MES.

Contact Tony Meek: 01778-345142.

Plymouth MSLS. Running. Contact John Brooker: 01752-671722.

Reading SME. Public Running. Contact Graham Bustin: 0118-9615450.
Royston DMES. Running Day. Contact Jeff Dickinson: 01763-261670.

South Durham SME. Running Day. Contact B, Owens: 01325-721503.

Steam LS of Victoria. Public Running. Contact Graham Plaskett: (03) 9750-5022.
Sutton Coldfield MES. National 27/2in Gauge Ass'n Rally.

Contact Neal Harrison: 0121-378-3992.

Taunton ME. Public Running Day. Contact Don Martin: 01460-83162.
Teesside Small Gauge Rly. Running. Contact Mike Aslin: 01642-724255.
Wimborne & District SME. Running Day. Contact Eric Basire: 01202-897158.
York City & DSME. 75th Anniversary Invitation Running Day.

Contact Pat Martindale: 01262-676291.
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* Never miss an issue again

* Avoid any price increases
during your subscription period

cal 01393 654429 10w 10 subscribe (uote MEWSS04DP2) or simply fill in the Gounon below

YES, | would like a subscription to MEW for myself/as a gift (please circle) Delivery Address (if different from Payee's address)
8lssues UK Europe (Inc. Elre) US Airmall ~ RoW Alrmall THO: +covssnnser INTHBIBE cosirssunnse: SUMBIMIEE iurenernssessasmarssassasnmsnssnsssssssnsasassssnsenss
£21.00 £25.00 $40.50 £27.00
Is this a renewal of a current subscription? Yes No AOATBBEY o s voiari i s s M B 3 . A A A g s S R A B A S SRS WA

Method of Payment
Please quote code MEW9904DP2 for all payment methods

Cheque (made payable to Nexus Media Ltd) POBICORR: visviiiirnd - OOUMIRIY: iirimminiuidraas it vivass s vasesveran v v aaves
Mastercard Visa American Express Switch " y
1) e e T ERAIE i i e T ST R A
CaTANOIET S BTN L. cuaxnnssinssmmanonssnsnsmunmmnnsinnsusmnsrans ey o s esan s s Ssisnsid
rdholder’s nam 1 Please tick this box if you do not wish to recelve any further information from Highbury
LLITTTRIRTTTT 0T 0T T0] o cesesceavmmms
Card no: [l Please tick this box if you do not wish to receive any further information from
third party companies carefully selected by us
T T e T T S UK SUBSCRIBERS PLEASE RETURN YOUR COMPLETED COUPON TO:
MEW Subscriptions, HIGHBURY DIRECT FULFILMENT, Link House,
SWIth [88LIe: NO/VEND QB .i.ocrinniraisssmnssannissssssnrmssrsssinsnssnissssamnanrasensasavesnss 8 Bartholomew's Walk, Ely, Cambs. CB7 4ZD.
SIENEE w.cniiniiniiinmiamsnwsnaisisae (17 B R T P P R Us/CANADIAN SUBSCRIBERS - PLEASE RETURN YOUR COMPLETED

COUPON TO: -\
MEW Subscriptions, Wise Owl Worldwide Publications, 5150 Candlewood St., |
Payee Address Suite 1 Lakewood, CA 90712 - 1900 USA f

[ Title: e INMHAISE v SUTNBMG: crvviiesensasisurmennsassasessassasaressss smasmsssies

1 OR E-MAIL OUR SUBSCRIPTION DEPT. NOW :
f leisure.subs@highbury-wyvem.co.uk f
POSICOOE: ...urvreuernrree Country:....... This offer closes 31st July 2004
s — Photocoples of this page are acceptable .

PR PEIB . i iwi s i vmman e 55 W S e e b W S BAH 5 M s B HAAS S ida TRa a4 M me A




RO §
MILITAIRE

The world’s hest and longest established
show for military modellers.

< Top trade stands selling the latest models and tools a't*'
discounted prices

< World’s most prestigious military modelling competition
< Amazing modelling displays

}{ Unique re-enactment groups

< Live military bands

< For further information please call 01689 899215

The Leas Cliff Hall, Folkestone, Kent 18th-19th September

GOLDEN JUBILEE
RALLY & EXHIBITION

Stoke Park
Guildford Surrey
11.00 am - 5.00 pm

Saturday 17th & Sunday 18th .Iuly 2000




SUBSGRIBE & SAVE

Take out an annual suhscription to
Model Engineer and save 25%!

Why subscribe?

e Free home delivery (UK only)
¢ Discount prices
e Never miss an issue again

e Avoid any price increases gﬁf E?yr

: - o D ELTICS
during your subscription

period

Erom p)
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information information information

BUY ANY TWO OF THESE WORKSHOP PRACTICE BOOKS AND CHOOSE A THIRD FREE

WPSs 21

ADHESIVES &
SEALANTS

David Lammas
David Lammas covers
traditional adhesives,
their advantages and

shortcomings as well as
synthetic products.

144 PAGES
ILLUSTRATED PAPERBACK

ISBN 1-85486-048-8  £6.95

WORKSHOP ELECTRICS

Alex Weiss
This book deals with
electricity in the garage or
home workshop and includes
everything from fitting a 13
Amp plug to wiring up a new
workshop building. Starting
with the planning necessary,
the book then deals with
fusing, equipment, lighting,
fixtures, fittings and
wiring for 240 volts
mains electricity.
128 PAGES
ILLUSTRATED PAPERBACK

I1SBN1-85486-107-7 £6.95

WPS18
BAsic BENCHWORK
Les Oldridge
This title details normal
bench practice suitable for
engineering apprentices. By
avoiding broken tools and
spoiled work, this book will
save jts cost many times over.
128 PAGES
ILLUSTRATED PAPERBACK

ISBN 0-85242-920-7 £6.95

WPS 23
WORKSHOP CONSTRUCTION
Jim Forrest & Peter Jennings
A complete work on the
construction methods used,
this book contains the details
for building the floor
assembly, walls and roof
and covers the peripheral
areas including layout,
planning regulations, tools,
materials, cost savings, ideas,
drainage, power supply
lighting, heating, fitting
out, security and insurance.

144 PAGES
ILLUSTRATED PAPERBACK

ISBN 1-85486-131-X  £6.95

WPS 10
SAWS & SAWING

lan Bradley
This book examines
all types of saw, hand
and machine, their
use, maintenance and
useful tables relating to
various applications.

96 PAGES
ILLUSTRATED PAPERBACK

ISBN 0-85242-887-1  £5.95

CAD

DAG Brown

WPS 29
CAD FOR MODEL ENGINEERS
D.A.G.Brown
Derek Brown shows how by
taking one step at a time the
computer can soon be turned
into a versatile drawing tool
with many advantages over
traditional drawing methods.
In this book he seeks to
strip away the mystique
surrounding CAD by avoiding
jargon and provides advice on
how to choose and progress
with the right system.

128 PAGES
ILLUSTRATED PAPERBACK

ISBN 1-85486-189-1  £6.95

WPS 19
SPRING DESIGN
& MANUFACTURE

Tubal Cain
Every type of spring and
all the necessary
calculations are clearly
explained as well as
materials and methods.

96 PAGES
ILLUSTRATED PAPERBACK

ISBN 0-85242-925-8 £6.95

WPS 32

UNIMAT IIl LATHE
ACCESSORIES

Bob Loader
An acknowledged authority
on the popular Unimat
mini-lathe, the author has
developed numerous
accessories for use with
this machine. The projects
in this book increase the
scope of the machine and
provide insights into the
performance of a number
of tricky operations.

160 PAGES
ILLUSTRATED PAPERBACK

ISBN 1-85486-213-8  £6.95

Please add £1 p&p for single book orders and sop for each additional book ordered

WPS 20

METALWORK 8 MACHINING
HINTS & TIPS

lan Bradley
A workshop information
pot-pourri combining useful
advice and instruction for
beginners, with explanations
of tools and techniques.

96 PAGES
ILLUSTRATED PAPERBACK

ISBN 0-85242-947-9 £6.95

WPS 31
UseFuL WORKSHOP
Tools

Stan Bray
A collection of fifteen
invaluable additions to
the model engineer’s
armoury of tools and
equipment from the
former editor of Model
Engineer’s Workshop.
This practical collection
covers benchwork,
the lathe and
milling operations.

104 PAGES
ILLUSTRATED PAPERBACK

ISBN 1-85486-194-8 £6.95

Send payment with your name, address and telephone number to:
Customer Services, HIGHBURY LEISURE Publishing Limited, Berwick House, 8-10 Knoll Rise, Orpington, Kent BR6 oPS.
Cheques made payable to Nexus Media Limited.

Telephone Customer Services on 01689 886660/886661.
Don’t forget Valid From, Expiry Date and Issue Number details if you're paying by credit card.



MODEL

= CLASSIFIED =

Advertisements

Send to Model Engineer Classified Department, Highbury Leisure,
3rd Floor Berwick House, 8-10 Knoll Rise, Orpington, Kent BRG 0EL.
Tel: 01689 EB6650, Fax: (01689) 886666, Emall: trobertson@highburyleisure.co.uk
All advertisements will be inserted in the first available issue. There are no reimbursements for cancellations.
All advertisements must be pre-pald.
The Business Advertisements |Disclosure) Order 1977 - Requires all advertisements by people who sell goods In the
course of business to make that fact clear. Consequently all trade ads in Model Engineer carry this T" symbol

MODELS AND MATERIALS

ALL MODEL STEAM ENGINES REQUIRED

Any gauge, any condition including static models, unfinished projects OR JUST PLAIN WORN OUT!
Also Stuart Turner, Bing Marklin, Traction Engines and Boats.
Even complete collections. Will call and pay cash. Distance no object!! Available 7 days a week

Tel: 01507 358808

Grandad's Toys

for a price list and free samples send a asac to-:
117, High Street,
Burton Latimer, Nr. Kettering,
NN1S SRL

Tel: 01536 722 822
[SHOP, EXHIBITIONS , MAIL ORDER & TRADE

Major Credit Cards accepted
mrnhd‘qmﬂ

FYNE FORT FITTINGS

{Freshwater, 1OW])

The Steam Fitting Specialists
Clarence Boatyard, East Cowes,
Isle of Wight, PO32 6EZ, UK
Tel: 019832 293633 Fax: 019832 297755
List still free send large SAE

and 2 1= class stamps -

www fynefort.co.uk
All 3,”g LOCOS WANTED.
Tich, Juliet, Rob Roy, Firefly,
Jubilee, Maisie, Doris, GWR Hall,
Britannia, Hielan Lassie, etc.
Partbuilt or finished.
Nationwide Coverage.

Please telephone Graham

0121 358 4320

Wanted 3'/" gauge 4.4.0 “Miss Ten to Eight"
Condition not important though would prefer good
engineering. Also wanted - 2'/," gauge Flying
Scotsman, Sprit or Coal Fired in good condition.
Distance no object. B.G. Holmes - Box No 650
(London Area).

SOCKET SCREWS
Cap. Csk. Button. Set (Grub). Shoulder
METRIC. BA. BSF. BSW. UNF. UNC
Hexagonal & Slotted Screws Nuts & Washers.
Dowel & Spring Pins. Dormer HSS Taps & Drills. Draper Tools.
NO MINIMUM DRDER PROMPT SERVICE
Send 4 x 1st class stamps for our latest catalogue.

Special offer** """ Workshop Discount Pack *** **

36 packets of socket, hex. & slotted screws.

Pack 1.BA  8BAToZBA N f
Pack 2. Metric M2 o M8. %sf d/'
Calalogue value of pack is over £35.00 ‘g 3127
Etther pack on offer to {! 5

for only £24.96 plus £295 ¥

Send for this offer and benefit from a very .\‘,qu&
useful stock of screws in your workshop. wiaf

'You will not be disappointed. Refund guaranteed.
Emkay Screw Supplies (ME)

74 Pepys Way Strood Rochester Kent ME2 3LL
Email: embkaysupplies@onetel.net.uk

Tel: 01634 717256 www.emkaysupplies.couk  Mail Order Only

BA FASTENERS IN BRASS
STEEL & STAINLESS

SPLIT PINS, TAPER PINS,

ROLL PINS, TAPS, DIES,

DRILLS, NUTS WASHERS,
RIVETS, MATERIALS

Send Stamped addressed envelope plus two first class
stamps for 28 Page List (Overseas £1.50) '‘Quote Me'

“ITEMS" MAIL ORDER LTD,
46, ST. MARTINS ROAD, NORTH LEVERTON,
RETFORD NOTTINGHAMSHIRE DN22 0AU
Telephone 01427 884319 Fax 01427 884319

PARTBUILT MODELS BOUGHT. All
locomotives, at any stage of
construction. Completed models also
bought regardless of condition. Traction
engines and all Stuart stationary
engines wanted - beam, vertical,
horizontal etc, part built or complete.
Will travel any distance. Please
telephone Graham, 0121 358 4320. (T)
WANTED Good Dore Westbury Milling Machine
Mkl preferred. Tel: 01786 824546 (Scotland)

WANTED Rob Roy 31/2" Gauge Reasonable
Condition. Must be running. Would prefer good
engineering. Reasonable price paid. David
McConkey, Corlat, Monaghan, Southern Ireland.
0035347-81835 Work 0035387-2522443 Mobile

Model Engineers

Founder Member Assn of
Copper Boiler Manufacturers (ME)

COPPER BOILERS

For Locomotive, Traction, Marine &
Stationary engines, Stlver Soldered
throughout Test certificate issued
No VAT
Write or phone Helen Verrall
Unit 26, Hamp Ind Est,
2 Old Taunton Road
Bridgwater. Somerset, TA6 3NT
Tel. No. 01278 452938 + 01278 782842
Visit Website: wunw.westernsteam.co.uk

)

The Miniature Railway
Supply Co. Ltd
www.miniaturerailwaysupply.com

Phone / Fax
01442 214702

Complete Home Workshops
and Models Purchased
Distance no object

Wanted - all Loco Blueprints. Tel: 01983 293633
or Fax: 01983 297755. (T)

ATTENTION MODEL
MAKERS

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

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

STATION ROAD STEAM

Good prices paid for live steam models in any
condition, broken or part-built through to
exhibition gquality. Collections purchased.

Locomotives, traction and stationary engines,

bought, sold and part-exchanged

* Locomotives from gauge 1 to 10 1/4 inch »
* Miniature railway equipment, rolling stock etc «
* Traction engines from 3/4 inch to half full-size -
» Stationary engines from table-top models to
full size, including designs by Stuart Turner, Westbury »
* Spirit, gas and coal-fired boilers in all sizes «
= All types of restoration projects & part-built models »
Fully serviced and tested locomotives and traction engines
supplied with our renowned
"no guibble" written warranty
Large range of items in stock, available for inspection and
trial at our premises at any time, by appointment
Comprehensive workshop and test track facilities on site.
Advice, valuations and driving tuition freely given

World-wide mail-order service, goods supplied on 7 days
approval, competitive shipping rates.

Fully illustrated and priced catalogue online at

www.stationroadsteam.com
Telephone Reading 0118 971 3739

71/4” Duchess locomotive wanted by collector.
A very good price payable. Tel: 0121 3584320

COWELLS SMALL MACHINE TOOLS LTD

Tendring Road, Little Bentley, Colchester, Essex, CO7 85H
TelFax +44 (0} 1206 251792 E-mail sales(acowells.com
MANUFACTURERS OF PRECISION SCREW CUTTING LATHES,

MM HOROLOGICAL COLLET LATHES AND MILLING MACHINES

Tel: Mr Atkins on 01483 811146

www.cowells.com
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5" GAUGE HEBU]LT MERCHANT NAW PACIF!C LOCOMOTIVE
Drawings and Castings are avallable for this impressive model
M_J. Engineering
PO Box 4883, Aingwood, Hampshine, BH24 1BL Telephone: (01428 478234

MODEL MAKING METALS

!{,zm to 12in, dia. bright steel stainless steel, bronze, spri

brass, aluminum, silver steel, steel tubes, bolts, nuts Do" T
suews.lapdﬂos+drﬂs white metal casting alloys. Fine
materials, chain, plastic, Lamoml machines and equipment, D ELAY
new and sac .

Mail order nationwide and worldwide callers Mon.-Fri. 9-5pm.
forat CALL

Send now for a free catalogue or phone:
Milton Keynes Metals, Dept. ME,
Ridge Hill Farm, Little Horwood Road, Nash, Milton Keynes,
MKA7 OEH Tel: (01206) 713631 Fax: (01206) 713032

TODAY!

Welc mkmetalssagewsb.couk Email sales@mbmetals.couk

LYNX MODEL WORKS

Dovecoe Home, Makby le Marsh, Alford, Lines LN13 1P
Tel: 0I507-450121  Mohile: 07E9-B06689

Wiehaite: wwwlynxmedelworks conk

Bmail: infodl lynx modelworks oo nk

WORKING SCALE MODELS
AND SPECIALIST SERVICES
For everything from specialist parts manufacture 1o assist you complete your current
project through to the complete build, repair and renovation of working Locomotives,
Traction Engines, Stationary Steam Plants and Engines.
Machinery, Tools and Steam Engines always for Sale and Wanted to Buy.
Lynx Model Paints - a range of maitched colour synthetic enamel paints in 250-ml tins

and sundries. We also carry out a full painting and lining service for that professional
finish o your model.

Visit our Website (www.lynxmodelworks.co.uk) or contact us today with your
requirements for a no-obligation quote or discussion. Please quote Reference SA in
any correspondence.

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

CALL JOHN CLARKE
ON 01507 450121

ALL TRACTION ENGINES WANTED.

Minnie, Royal Chester, Thetford Town, Burrel
Compound, Roller, Steam Wagon, Burrell,
Allchin, etc. 1" upto 3"
PARTBUILT OR FINISHED in any condition.
For a friendly and personal service, any
distance.

Please telephone Graham

0121 358 4320 38 Wheatsheaf

Little Samson
ﬁ’odels

, Linton, Cambridge CBI 6XD
www.littlesamson.co.uk
email: edward @ littlesamson.co.uk

TONY GREEN
&'ﬂy Steam Models ﬁrw.

Stationery, Wheeled and Marine Models — Mamod, Wilesco,
Unit Steam Engines and MSS. Spares for most models
including Hornby Rocket. Secondhand, Restored and
Collectors Models sometimes available. MSS Loco and

Spares. Steam and R.C. Boat Kits — Midwest, Artesania
Latina and Mantua Range.

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

or send four first class stamps for full catalogue to:
19 Station Road, Thorpe on the Hill, Lincoln LN6 9BS

Tel: 01522 681989 Fax: 01522 683497

Email: tgsml@btinternet.com
MAJOR CREDIT CARDS ACCEPTED

LITTLE SAMSON STEAM TRACTOR
Available in 3” and 4" scale
Fully described in Model Engineer (Jan 2000 to Aug 2003)
Over 30 iron castings in each scale
Machine cut gears including differential
Wheel options: conventional, wood block, or cast
Fully tested and certified boilers (Bell boilers)
Laser cut hornplates (3 scale only)
Lost wax castings, name plates and boiler fittings
Spun brass chimney caps
All normally in stock and posted by return
Cast wheels option saves weeks of work

Catalogue £2.50 post free (UK)

_,f rli'.'_nrl

—ld-‘

Single machines, models, complete workshops
Knowledgeable and fair valuation

Fast professional removal
Instant payment
01903 770888 (Worthing, Sussex)

MEW 100TH ISSUE
ON SALE JULY 30th
DON’T MISS IT!!

TOBUY OR SELL COMPLETE AND
PART BUILT MODEL LOCOMOTIVES GO TO...

www.livesteammodelmart.co.uk

Mallard Metal Packs Ltd

53 Jasmin Croft, Kln%s Heath, Birmingham B14 5AX.
Tel/Fax: 0121 6240302 -mail: sales@mallardmetals.co.uk.
lfer of all Ferrous & Non-Ferrous Metals,
NO MINIMUM QUANTITY CATALOGUE AVAILABLE™
Worldwide mail order. www.mallardmetals.co.uk

PLEASE MENTION MODEL ENGINEER WHEN REPLYING TO ADVERTISERS




COPPER BOILERS

COPPER AND SILVER SOLDERED BOILERS
FOR LOCOMOTIVES, TRACTION, MARINE
AND STATIONARY ENGINES. PRIORY
BOILERS.

R.L. Radbourne
1 Walkers Road

Stratford Upon Avon
Warwickshire CV37 6TA

01789 293525

PUT
YOUR
AD
HERE!!

All 5”g LOCOS WANTED.
Hunslet, Jinty, Simplex, Speedy, BR
Class 2, Horwich crab BR 8400 tank,
Maid of Kent, Black Five, Jubilee,
Royal Engineer, Bl Springbok,
Torquay Manor, Castle, A3/A4 etc.
Partbuilt or finished.
Nationwide Coverage.

Please telephone Graham

0121 358 4320

PUBLICATIONS

CLOCK CONSTRUCTION & REPAIR
Books by John Wilding and W.R. Smith
Free Catalogue
01420 487 747
www.ritetimepublishing.com

PAINTS

|PHOENIX Y/ PRECISION|

The Railway Livery Specialists
for authentic colour paints and waterslide transfers

Send 5. AE and 60p (stamps accepied) for & copy of our full catalogue oo
PHOENIX PRECISION PAINTS LTD

IP.0.Box 358, CHELTENHAM Glos. GLE2 3

paniceun Tal. (0 s "

smat

MILLING CUTTERS
INDUSTRIAL QUALITY

(As reviewed in ME. Worshop trade countsr Mo OH |

8% M42 Cobalt by Mall Order

Imperial Sizes Available in:

Threaded shank siot drills
Threaded shank end mills
Short FCJ throw-aways
Long FC3 throw-aways

For free stock lists & prices
For milling cutters & other M.E. tooling
Including indexable carbide tools

CALL Clarke Englneering 01603 722023 (days)
CALL Clarka Enginsering 01603 426522 (eves)

COMPLETE HOME WORKSHOPS

AND MODELS PURCHASED.
DISTANCE NO OBJECT

Tel: Mike Bidwell on
01245 222743

/

PENNYFARTHING
0.

TO OLS Ltd. The Specialist Tool shop

Quality Secondhand
Machine Tools
at Sensible Prices

We purchase complete Workshops,
Machines, Models and Hand Tools.

Agreed settlement on inspection -

Distance no object

Tel: Salisbury 01722 410090

Web Site: wunv.pennyfarthingtools.co.uk

WORKSHOP EQUIPMENT
NEW! -

_—
= ___ 4, DOWN TO EARTH PRICES NOW

g
| &

The Choice of discerning engineers
W% These machines win on performance
DON’T MISS OUT, we're
rated specialists nationwide
Private Modelmakers, Industrial Concerns
and Schoals loyally served, supported by
masses of appreciative letters from our customers,
from over the entire nation, for all to read when visiting,
30 years establishment, as lifelong toolmakers &
retailers: A well proven combination for offering best
possible service & advice, with no fuss & misleading doubts.
It not sesved by us before, TEST US for an initial introduction,
Just 27p SAE will bring you a most in-depth Informative brochure,
tollowed by a FREE Clarke’s

STILL OUR
FIRST CHOICE

impressive 2003 195 page A4 colour catalogue.
SHOP AROUND by all means  Enjoy an impressive demonstairation
s0 woukl we, but these fantastic  of these 3 exceptionals, No sales
offers should apoly the brakes,  pressues, Tha kokalkas have boen

Au_ \rou welll scrutinized and not our choice,
PAISLEY

ANY

of thase

[« BE THERE IF YOU CAN
maost pop L200p Inc. v.n
machinas, whon dcar. MACHINE 195 Leylands Foad. Burgess 'ﬂ.
orclerec 1o PAISLEY'S  CL430  £565 West Sussex RH15 BHR Motile
comecanizgeles  croooM £650 2 VOOLS  Tel (01eag) 26 or7asearzen

& VAT paid, direct from

Clarke's Main Warshouse. CL300M £360 Give us a ring for a chat - VISITING BY APPOINTMENT

and speed control with forward,

to mount, plug in and go!
n(lf.f/

Unit G18, Warri

reverse and jog. It comes complete
with high quality motor and is ready

e ll‘.‘ H‘f/////,{d——,_..._ nata b
The Dviving Force in Autamation

ton Business Park, Lo

Lower cost, compact, high performance
speed controller and motor combination.

The new CL range features start,
stop and emergency stop buttons

m Call us now for more information
and friendly advice on

01925 444773

or visit www.newton-tesla.com

From only
£390 inc var

Lane, Warrington, Cheshire WA2 8TX, UK

WIRE ' | | SUPPLIES
|

Copper Round
Brass Half round
Phosphor Bronze Squares & oblongs
Stainless Steel Special profiles
Stock Sizes Coil & Cut lengths
Drawn to order Choice of tempers

WIRE

Tel 0121 359 8434
Fax 0121 359 8378

Web www.westwire.co.uk
Email sales@westwire.co.uk

MAKE
THAT

PHASE CONVERTERS

Static and Rotary Phase comverters 0.4 KW to 32 kW to run 3-
phase 415 volt machinery from a Single phase 230 Vit supply.
Speed Controis, Forward & Reverse Switches, 12V and 24V DC
1o mains 230 volts AC sine wave Inverters.

We can also supply Transformers and Components.

BOOST ELECTRICAL ENGINEERING

www.boost-energy.com
Tel: 0118 903 4881 Fax: 0118 903 4882

CALL
[TODAY]

THE
PEATOL
LATHE

€160 including 3 or 4 jaw chuck. Milling attachmant and other
accessories available,
Cantre height 2%, distance batwesan cantres 9%,

Full detals send 2 x 2nd class stamps, Price inc. VAT
Peatol Machine Tools, M.E, 19 Knightlow Road,
Harborne, Birmingham B17 8PS Tel: 0121 429 1015
www.peatol.com




ALL BOXED & UNUSED

Mercer 0-1: Outside Micrometer » Mercer 1”-2" Outside Micrometer
Mercer 0-25mm Outside Micrometer * Mercer 25mm -50mm Outside Micrometer
Mercer 50mm-75mm Outside Micrometer ¢« Mercer 75Smm-100mm Outside Micrometer

Japanese 0-6" Ouhﬂe Micrometer Set, 6 Micrometers, Individually Bmd £80.00 plus vat.
nese Bevel Protractor, Boxed, Unused £50.00 plus VAT
Mmeabnwmihhlommeslmlast.mlplmpuﬁagoand packing

m,mm

VENSON

OWI‘"Y Ma

Complete Home
Workshops and
Models Purchased
Distance no object

Tel: Chris Moore on
0115 925 4222

TAPS & DIES

Single or in AWARD-winning Metalbox
Excellent 1st quality HQS
(better than HSS) cuts stainless

ALL types-sizes made 25 vears -
W BSW,BSF, UNC,UNF, BSB, BSPENFT | o
Metric, BA, Cycle, WE, Model Eng e

| el

Metal-boxes (with T or S or B or dies):-
MEl= 1/8+3/16+1/4+5/16+3/8+7/16+1/2 (all 40tpi)
ME2= 532+3/16+1/4+5/1643/8+7/16+1/2 (all 321pi)
Taps: 1 box = £22, 9 box = £16.50, 36 box = £13.86
Dies: 1 box = £35, 9 box = £26.25, 36 box = £22.05
Waorld-delivery, Bankcards, SAME DAY post/VAT

MES {30pc) + ME4 (27pe) + BA3 (35pc) covers F_u:m"xm: size
MES = 1/8,5/32,3/16,7/32,1/4,9/32,5/16,3/8,7/16,1/2 (all 40tpi)
ME4 = 5/32 3/16,7/32,1/4 9/32 511638716, l."“(nll 3"1;:”1
. BA3= 012345678910 [ 1
o 1000’s of other types/sizes + Drills, Reamers. Cutters ele

& www.tapdie.com

THE TAP & DIE CO
445 West Green Road, London N15 3PL
Tel: 020 8888 1865 Fax: 020 88884613
E—N

v

Seen My CAT!
Now on-line
Models, Machinery, Misc.
www. theengineersemporium.co.uk

-
Machine Sales
Bri Mmill, wri.heud und new Dro 487x9" table £3250
Wall saw, Small power + £300
Heavy Duty spot walder £275
NEW TOOLING STOCK
Harrison M250 manual /CNC Lathe, Superb Condition , @/C/Tooling £3,000
Harrison L6 Lathe Gear Box, copy turning fully tooled £1,200
Meddings Bench Drill 3 Phase £150
2MT F Seven Eight Banch Drill £300
Viceroy A.E.W. Milling Machine V/H Excellent Condition £1,650
Harrison L5A Lathe G/Box and Taohg £1,200
Boxford Lathe Gate Green Machi P.O.A
Myford MLY Tri-Lever G/Box Cab Stand inc Toels, Excsllent Condition £1,400
Myferd Super 7 Industrial Stand Gear Box Fully Tooled, Excellant Condition £1,650
10" Rotary Table £180
Versatool Tool Cabinet £150
Bridgeport S:l:ﬁhg Head £700
Arbor Pr £100 each
Thempson Matrix sllps Imparial £100
3MT Boaring & facdng head £325
2MT Vertical head (small) Tom Senlor £300
Hoffman Dividing Head Excellent Condlﬂorl £400
Bridgeport Cherrying Head Excell £300
Close Pole Magnetic Bases POA
Eclipse Tilting Mag rable £200
ICoI:hum Triumph R/H Taper Turning k £400
NEW IN STOCK
Adcock and Shipley Les Mill + Vertical Head Nice condition £1200
2 Boxford lathes A.U.D. B.U.D. C.U.D. £750 - £1250
18" x 18" Croewn granite surface table £150
Myford Minicop copy turning lathe on cabinet P.O.A.
Startright Tarrler 6 Hacksaw (as new) £750
Exe Hand operated surface grinder £950
|Wadkin Universal Cutter Grhdor Type N.H. with lots of tocling £1,500
R.J.H. Surf Finlsher (G £350
R.J.H. Pedistal Buffing Machine as now £200
Harrison LS Lathe Gap Bed with Tooling £800
F J Edward 4MT Pillar Drill Large with P.D.F. £400
2 x V! Sharp Edge Grinders 1 as new £250
Beaver Mill In cutstanding condition 30 Int Table £2200
Viceroy matal/wood Lathe Hand Feads with all attachments 1 phase Superb condition £475
|Br|dgnpwt Mill Excallent condition 48" Table £2000
MISCELLANEOUS
Abwood vo;logplulo surface grinder 18"x8" mag chudk, hand eperated, little used
Bridgeport £225
\"Iuro‘l pedestal grinders, 2 off, ax cond (s & £180
Laytool slotting machina, 3* stroke, small ontprlm, swivel head, rebullt & painted £1175
I.Bridgqmﬂ m I head, 2 speed motor R8 power quill (fits mest mills, le Adcock & Shipley 1ES)... S—— -]
Eclipse ck 19" x 12" £300
f.olchu Mtomr lathe {bnuk ) £350
x b plates, surfaca plataes ate Plaase phona
Srud.nl!lﬁ::llhr Collat chmk 2 of each 2"!00;!
Hort Podostal s.u'ulor 15 Disc Ex Unl £350
3 phase > 3 phase Iinverters for speed confrol £100 each

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

More machines always in stock.

Tel: 01274 402208 & 780040 Mobhile 07050 272169

4 Duchy Crescent, Bradford, BD9 5N)

Ortec

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

Phone +44 (0)1481-235708

ETERNAL TOOLS
for all your specialist diamond
tools including our famous
diamond wheels & diamond files;
visit our freshly designed website
www.eternaltools.com

THINKING OF SELLING YOUR LATHE,
MILL OR COMPLETE WORKSHOP

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

Tel 0115 9255944 Fax 0115 9430858

TOOLS PURCHASED

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

The rnom!gogqugy u&d tgls argmachlnew
www.toolco.co.uk
or send for full itemised stocklist.
Unit 4, Ebley Ind Park, Ebley, Stroud, Glos GL5 4SP
: Phone for opening times before travelling.
(Just 4 miles J13 M5 Motorway) Tel: 01452 770550

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

E.Mail: sales@toolco.co.uk Fax: 01452 770771

For Sale: South African “Natal" 3 1/2" Coal Fired 4-
6-2. Completed 2001, 27 hours steaming, Superb
workmanship. £7,500. Price includes shipping from
Canada. Tel: 0117 9607334 (Bristol, UK).

R.A. ATKINS

MODEL ENGINEERING MACHINES & TOOLS
100°S ENGINEERS TOOLS IN STOCK
WE BUY WORKSHOPS, MYFORD
SPECIALIST

HUNTS HILL HOUSE, HUNTS HILL,
NORMANDY, GUILDFORD,
SURREY GU3 2AH
Tel: (01483) 811146 Fax: (01483) 811243




STEAM ENGINEERS SINCE 1874
PARTS MADE OR REPAIRED FOR ALL MODEL
TRACTION ENGINES UPTO 6" SCALE,
LOCOMOTIVES UPTO 10 1/4", STATIONARY
ENGINES MADE TO ORDER. FROMTHE
SMALLEST PART TO A COMPLETE
MECHANICAL OVERHAUL, LARGER MODELS
AND PARTS ASPECIALITY. GENERAL AND
PROTOTYPE ENGINEERING AND
METAILWORKING. WELL EQUIPPED
WORKSHOPS WITH CONSIDERABLE
CAPACITY.
MANUFACTURERS OF INDUSTRIAL
FORGINGS AND HOT WORKING OF STEEL.
FOR EFFICIENT & FRIENDLY SERVICE,
PLEASE CONTACT.

RICHARD GREEN AT ROBERT G. GREEN LTD,
FORT ENDIRONWORKS, HADDENHAM,
BUCKS, HPI17 SEJ
TEL 01844 291330 FAX 01844 290388
E-MAIL ROBERTG.GREEN@VIRGIN.NET

ROBERT G GREEN LTD ARE A LONG
ESTABLISHED ENGINEERING COMPANY,
JFOUNDED IN 1874 BY THE PRESENT OWNERS|

GREAT, GREAT, GRANDFATHER. THEY

SPECIALISE IN THE OVERHAUL,
REBUILDING AND REPAIR OF ALL STEAM
ENGINES, INCLUDING MODELS OF ALL
TYPES.

TRACTION ENGINES TO 6" SCALE,
LOCOMOTIVES TO 10 1/4" GAUGE, AND ALL
STATIONERY ENGINES.

THE ORIGINAL COMPANY WAS FORMED AS A
STEAM CONTRACTING BUSINESS. THE
BUSINESS THEN GREW TO INCORPORATE A
MACHINE SHOP AND FORGING BUSINESS,
WHICH SURVIVE TO THIS DAY.

THE COMPANY IS CURRENTLY RUN BY
RICHARD GREEN WHO HAS BEEN MODEL
ENGINEERING FOR OVER 30 YEARS.
PLEASE PHONE 01844 2901330
FAX 01844 290388

Eclipse 10" x 5" magnetic chuck, Eclipse 4"
magnetic v block, Jacobs drill chucks 32.33.34.
Wabhlstrom keyless chuck. Offers invited. List Tel:
01509 237968

3%," Drummond Lathe power cross feed with
many exiras, circa 1913. Tel: 01522 808120 after
6pm (Lincoln)

Myford ML7 with cabinet, unused since new, two
new gear sets, cutting tools, face-plates £1,150.
Tel: 01970 617010 (Aberstwyth)

Atlas Model 612 lathe, faceplate, 3&4 jaw back

PRACTICAL MECHANICS,
1951-62, 90 issues v.g.c.
HOBBIES WEEKLY,
1930-65, some complete
volumes. Many designs.
Offers invited.

Tel: 01273 593233 (Sussex)

Wanted by private collector, Teather Cars from
1950’s engines, wheels, tyres, parts. Anything
considered. Also M.I. Magneto. Tel: 01481 726168
(Guernsey)

Wanted by private collector, Model Car 1/8 to
1/10 scale from 1950's parts, wheels, tyres, 3 to 4
ins diameter. Tel: 01481 726168 (Guemsey)

5" Guage G.W.R. loco 2-6-2 “Firefly" class 45xx.
Offers around £3,250.00. Tel: 01455 203008
(Leics)

3Y," Duchess £4,500 and 31/.," Bantom Cock
£4,500 both current certificate, both high standard.
Tel: 01900 608400 (Cumbria)

plates, screwcutting gears, v.g.c. £285. Tel: 01453
843946

5" Gauge, Adams Flyer tank 4-4-2, exhibition

Prazimat DLZ 180 x 450 lathe. Single phase with W
floor stand, manual and accessories. Buyer to
collect. £225. Tel: 01707 261478 (Hatfield, Herts)

WANTED: Old model aeroplane engines, kits,
magazines, etc by aeromodeller/collector. Tel:
01609 775245

anted by Private Collector
“Model Maker” magazines,
“Model Cars” magazines from 1950’s.
Also books by Deason and Dickson.
Tel: 01481 726168 (Guernsey)

standard. As new. Propane burner in firebox, easily
converts back to coal. £4,450. 5" Guage, B1,
Springbok, Doncaster green, never steamed,
excellent condition. £3,950. Tel: 0121 3584320

Collection of working model steam plants,
including Stuart Turner Triple Expansion Engine.
For sale or exchange W.H.Y.? Tel: 0191 543608

(Tyne & Wear)

---------------------------------------1

1 LINEAGE/SEMI DISPLAY COUPON (Model Engineer) Advertisement Dept. 1
1 Highbury Leisure, 3rd Floor, Berwick House, 1
1 8/10 Knoll Rise, Orpington, Kent, BR6 OEL. 1
 ENGINEER '
1 No reimbursements for cancellations. |
1 PLEASE TICK ONE BOX ONLY 1
| WORKSHOP MODELS & BOOKS & 1
] EQUIPMENT MATERIALS PUBLICATIONS D bl I:l S 1
i PRIVATE SALE/TRADE SALE (DELETE NOMN-APPLICABLE) 1
| [ 1 |
1 -’ 1
1 |
1 |
1 |
1 | TEL. NUMBER 1
: ALL ADVERTISEMENTS MUST BE PRE-PAID. NO REIVIBURSEMENTS FOR CANCELLATIONS. :
. | enclose my Chequa/Postal Ordar® for £ ... vssnsasd for ..cwinsartions, Rddians .
l made payable to Nexus Madia Ltd. .
I {("Delste as necessary) or Pleasa dabit my Mastarcard/Barclaycard No. Expiry Date I
Post Code .....coveecivannnn
| 1
T T T T T Daytimes Tel. No
. IINEEEEEEEEEEEEE EEEEER I
1 email @ |
I £ for insartions. Signature Date '

L------------------—---------------------J

PRICE GUIDE - Tick one box

18 words or less
FREE!! (private sales only)

18-25 words, in colour
only £10 J

Private ad, in box, full colour, endless

26 words + word count- 25x1 £25
in colour £15 3x1 £30
35x1 £35



HOME AND WORKSHOP MAC HINERY
QUALITY USED MACHINE TOOLS
144 Maidstone Road, Foots Cray, Sidcup, Kent, DA 14 5HS.
Telephone 020-8300 9070 — Evenings 01959 532199 — Facsimile 020-8309 6311.

www.homeandworkshop.co.uk stevehwm@btopenworld.com
Opening Times: Monday-Friday 9am-5.30pm — Saturday Morning 9am-1pm
10 minutes ﬁ'om M25 - Junction 3 and South Circular - A205

"

Abwood precision grinder Tom Senlor slotting head

RJH BT125 variable speed  Hare 51T press complete  Colchester Trlumph 2000 +
fretsaw / with Index table gap bed

Raglan 5" x 24” full

Harrison L5/L5A/140 capstan RJH 4” linisher + bullt In

screwcutting lathe attachment extractor

Maddllns Imsl Ideal 250 cut  Harrison Il!gil-: 5" x 20",
off saw rare 3000rpm model

Colchester 1800 lathe 6" x

24" 4+ gap bed

m have just recelved this
as new' flagship 'llmni .

We have Just had 5 of these ‘Colchester Bantam’ lathes In 250’ lathe onmnim B

all the same In extremely good condition and at a very good and 4 Jaw chucks nmu' Selection of granite surface  Merltus spot welder

price of E1375 each. used from new £3950 plates from E70
LATHES TOM SENIOR ELT MAJOR, 2 MT quill feed head, powered 37" x 81/2° r.ahlaln
BOXFORD TUD 41/2" x 20° MK11 3 jaw chuck, cabinet stand, hmdluds Choice £385 VICEROY AEW vertical mill, 30 INT swivel head, powered table 34" &, ..
BON.FDRD CUD 41/2" x 207, mangmula 3 jaw chuck, cabinet stan ..still only £750

XFORD AUD 41/2" x oea mmrm&fud ajaw:huclc. oor.\hnt. cabinet stand DRILLS

..240 volts and in really nice condition £1525 .ASOUITH 1464001 MIQ‘ .':MTrsdnldﬂ!

BOXFORD GUDS‘:QE’ ml Mwls SIMch 4“1 £1250 BOXFORD 20T
BOXFORD BUD 5" x 22" MKIIl, c/iwheals, power cross feed, T-slotted cross slide ..£1400 FOBCO 1/2" bench, ti

BOXFORD AUD 5 x 22° MK111, gearbox, power cross feed, T. slofted cross side, caunu stand FOBCO 1/2" pedestal

i e i} AP LA L R 113 S A LML A i FOAAS S e R BN A i bbb very nice £1625 MEDDINGS 1/2° padestal drill
BOXFORD 30°, geared head, gearbox, power leeds, 3 & 4 jaw chucks, spiash tray MEDDINGS 2MT padestal 2
andi : s £2450 ;ﬁilmegm 1
, gaared head, power feeds.........axcept mi!aﬁo HDP 58"/ 2MT bmchdnl labh mlad lar.'k spoeds. (IB: l62 3000 rpm
GOLGIESTEFI MTMIM l. nenmd head, power feads, gom.r £1400 STARTRITE Mercury 1/2° 4 speed benc d?e W
OLCHESTER BANTAM 2000, suz'cmwm x 30" between centres, 1 3/8" bore, 0 speeds (52-2000pm),

Dla camiock fitting, 3 and 4 jaw chucks, Dickson tool post, bed stop GRINDING / BUFFING
.In very nice condition and LATEST MODEL MADE £3750 ABWOOD tool and cutter
COLCHESTER STUDENT Squwe I\BM 1500 revs / 2 spead motor model, geared head, gearbox, CLARKSON MKI Tool

lrrg hlrnmqmarcrma wgaphad dualclab a.iawchmk. tapor!uﬁg.cmlnmm B2, 950 EﬁQl.EﬁIquswmep\mH nagn JE725
LGHEB‘I'ER RB1/2° X 3"% ,_2.9; , power feads, coolant... ..nice £1750 HERBERT drill grinder + % LE245
61/2° X 36° ptoasm Iaiha gealbm. powar hcds. clu:i:s Dickson MILFORD 127 P‘msal Grhasr ..... - ~£325
130 poeL ......... ‘condition £2250 VICEROY Grinder, | Mo E145
co 2500; Shon and | bed lathes well £2950 VICEROY Butfers, pedestal models ... «-..08Ch £250
cOI..GIESTEFI TIIIUMPH T2 x 257, 3 jaw ¢ Diclmm tool post vog nice ax. ¢ Each £3950
HARRISON L5, 41/2" x 247, fully tooled, jutch. the best s MISCELLANEOUSI FABRICATION MACHINERY
HARRISON 140, 512' x 24°, geared I\ud. ap 400 eals on some machinery mmﬁlnu an overhaul or good clean and paint 1!
HARRISON 140, 51/2" x 24°, geared head, gea uc£° ras sairesi ] anmnl:l 41215 e g P e P A Ry A L LR A e K £45 / €8BS
HARRISON M250, 57 ] o cond DOMNPOFID VETHCEE BB ioovvssorivioss sossssin borbssbse ssssssost sirssrssss esbstss sirstsss HbrorbibE b sbtaOE SbbsbbibL seestssE .
HARRISON M250, 5% x 20", m cnmplute with DRO .. -..£3250 RECORD 37/ d'allrﬂ .......... NEW £10/ £15
HARRISON M250, 5% x 30°, bed, gearbox, power HUNTON BOLSTER No.2 bm +rings. JE£245
BESSBORO 8° rolary tABIe.. ... cocseis i ssnsns s sistans sasmnias s ssasns sasassssss ensasass spsssssss passasasas J£245
HARRISON M300 6" x 24" precision Iathe, geared head, gearbox, power Iaeds 3 jw & 4 jaw mud(s ECLIPSE DE-MAGNETISER _ £70
......... Choice FIOTM'ING CENTRES 2MT & 3MT for tube work... NEW ... £40
MYFORD ML7 31/2* x 19" lathe, 3 jaw chuck mhwbalarqosohc!hnaﬂnhpopuhrmwﬂmiwo dvungmmftaihlock.gem banjo
MYFORD SUPER 7 31/2" x 19" changewheels, 3 jaw :Imckanﬂhmlhg G LlL indexing attachmeant com ple! th ﬂ'iaw ..........

SWIVEL ANGLE PLATE 12" x 9°...
PNEUGRIP air vice / hi
EQUI-SPAC

MYFORD SUPER 7, 31/2° x 18" 3 jaw chuck, 2
(Midland Machine Tod Go ) indexing head complete with 6° 3jaw chuck...

power
MYFORD supﬁn? 3t/ x 31" chammts 3 jaw chuck and tooling. .
MYFORD SUPER 7B 31/2" x 19" gearbox, 3 jaw chuck and tooling
MYFORD SUPER TB 3!42‘:(19'9”-%0:. Power Cross Feed, cabinet stand, tooling... NAREX 40INT universal bcling
MYFORD CT CAPSTAN LATHE ..... A. HURST / ALCON set; !
MYFOHDZEDH:(Q&W Asnowu\dnwatnasﬂM rds flagship lathe only disco nued BARBER COLMAN CO,

So expensive for its ime; mmplotﬂlylrntrlc,nml screwcutting, onclnsnd aprunwilh oil bath, Aprun MYFORD 4" & BOKFDRD [ bad( ﬂﬁu

ﬁl’ohc( byl'lmﬂpmllmlhl‘L and Vb . Gam: tool b RAGLAN / LUTTLEJOHN lathe set of collets and draw bar, almouicmdnnew(atlea
rdened feed hardened and nols!mnr-grnum -head - nock spindle drive gears; the list goa MYFORD dividing head (boxed) suit ML 10, ML7, Super 7 lathes
onwiﬂnDﬂﬂtﬂnucomr;;ohwﬂ h 3 and 4 jaw ORI s e i ideaa HPC'I'WOS'I' Iwin n'rcr
VICEROY TDS 1 GBL 5 x 247, gaa!bowr !ldss. SMT tail stock onmplsta with ficed steady ... 21250 BRO 24° box "
J0 0 w NS‘Q‘;H?G;;‘:‘IMIO Ialh‘ \‘uig\uarlg‘; , in l\be arder ...
x L] v
MILLING MACHINES V- VERTICAL, H- HORIZONTAL  ALCOSAhearth 9 o oo
kﬂﬂml’-’al)f:ﬂmd Milling Machine Complete with Collets 116" - 5/8" & 2MM - 20MM, Suds and Lim Inal \‘I:JEJ.LSA\W" '. .........
L] Y e e i B A N et et A o R e ! A hort | 4"

BOXFORD VNEI0 variicai variabie spaad 7 30 INT head. 1468 21175 % 6° 1 Abwood vice and chuck €180 PUH vertioal 4" Bnisher comprere wih bulk in Gust exracior
BRIDGEPORT vertical bell head 2 speed (short momr: head, R8 powered head complete with 71/2° mising OMTowcel Msasudng 'lbols universal boring head 40 INT, boxed + tooling...

DIOCICAD" 3 9% IO o.orovis ssrssssnt mrorsrios sessstsnrsnisrssss sissesceresrisssass sisstirssssssssssts £1950 CLARKE minwzr'yoooﬂ

cEN'rEc nvammlmuﬂmu amumm 16 x 41/4* {able, pe destal model . e Si780  MITUTOYO D85 810, S0i1e 114 SRR
28 Horizontal, 1 arbor, tabl e;tma 3 phm o & main motor... €725  ABWOOD SWIVEL/TILT 47 vice Ilnundgmﬁ

CENTEC 2B Vedical / Horizontal, quill 2MT head, 25" x P able, podestal model . £1400  ABWOOD SWIVEL/TILT 6" vice i | round good

E&Ig; %NEDHEFI (Jig bore cdbl fixture head with good salecwn of oolets £1200 CLARKSON RADIUS MK1 radius grinding attachment in nice condition ..

MNIMILL VH 3 taper quill ww«aammes’nm’pwwm . £1250 NEW FROM NEW ZEALAND:- Machine vice, 55mm. Jaws precision ninlatmhrpoldo
HARRISON\buicnImNTsmmm cluteh, 30" x B” table / p . E1880 malumlhgmnﬂntnsmhm&t&mwmmlmamwbn
HARRIS ml.a!':s‘msdw milgoo ue £625 Wmmo\m
mmmnwvaom;mumm&cmnw:a' ible/p . FR—— . E1650 Swivel base on own.....
HOE;\"MAT milling heads . Various GFlOMPTON PARKINSOM hr-l HF' resilent mount, Boxford / Su»r T Tm mow
MARLOW VI TLmI:'l'TYPEMLL.SM‘I‘ 28x 7" A!avwlsmllhrllslbwworlhemd ~£950 MYFORD RODNEY HEAD MILLING HEAD Fm?HEMYFD ML10
SIP RF30, vertical n'llngmlm with Stil only and New Em MYFORD CAPSTAN ATTACHMENT (LARGE BED TYPE) ...
TOM SENIOR M1 horizontal, 25 pnwarud Iﬂ‘.\ls. l m 575 HOFFMAN DIVIDING HEAD P M
TOM SENIOR M1 V/H, 25" x 67, 2 MT, 1" arbor. ... e i £1200 - 21959 ARCHER Tapping Heads....

WE ARE CONSTANTLY CHANGING OUR STOCK FASTER
THAN THE ADVERTS CAN KEEP UP WITH Us!!!
- @ PLEASE PHONE 020 8300 9070 TO CHECK AVAILABILITY OR TO OBTAIN OUR LIST
DISTANCE NO PROBLEM!!  DEFINITELY WORTH A VISIT  ALL PRICES EXCLUSIVE OF VA.T.

Look forward to
seeing you at
Thornbury, Bristol on
August 20th-22nd!




i,
\ Snewall

Newall Measurement Systems
-Axis DRO from vy
y [omplete with a USA Bu
* Made in the UK Conquest Lathe
< ' * Centre Height: 90mm  Distance Between Centres: 325mm
°9 o-Fault * large MT3 Spindle Taper + Spindle Bore: | fmm
¢ 10 micr lgmey * Now /W Quick Change Toolpost * Variable Speed

Range 100-2500pm * Metric or Imperial Leadscrews
: -

\ ' Cobra Lathe "! 920 Lathe

A« Centre Height: 120mm ﬂ

* Distance Between Centres 500mm
* Complete with 3 .

& 4 Jaw (hucks
* fixed & Travelling
| Steadies
* (entre height: T0mm * Face Plate

* Distance Between Centres: 250mm + Machine Tray & !
* sPFEd Range .Illll-ll]l]rprn Splash Guard ' * Centre Height: 105mm * Distance Between Centres:
s * Metric or Imperial Leadscrews 400mm + Complete with 3 & 4 Jaw Chudks,
* Yariable Speed Control | Fixed & Travelling Steadies & Face Plate
NOW INCLUDES A FREE 80mm 4 JAW CHUCK | ' * Hardened & Ground Bedways
: r— ~ = _x z
Y8 DBi 0G Lath Model B Super | . Centurion

* Maximum Swing: 420mm
* Distance Between Centres: | | * Distance Between Centres: 520mm|
520mm * (entre Height 210mm * Spindle Bore: 28mm |

* (Cast Iron Construction * Powered Crossfeed * Separate Motor for|
* Metric or Imperial Lathe/ Mill

* Complete with 5" 3-Jaw| o
Chuck, Lathe Tools, |
Change Gear|
and more!|

o Al Tapers M3 \
"/ * Supplied with 3-Jaw Chuck, "§/
Drill Chuck & Arbor

y | * Centre Height: 125mm * Distance Between Centres: /
550mm * Thread Cutting Gearbox * Complete with

/;,‘/ 3 &4 Jaw (Chudks, Fixed & Travelling Steadies &
/ Face Plate * Yee Bedway

y i I

"Craftsman Lathe |\ Crusaile; Lathe | |CUB Geared Head

* (entre Height:
150mm
* Distance

/ r Between

i’ Centres: §70mm
V' * Swing in Gap:
450mm

. EDF;TdBCFOSSEE;d | * Centre Height: 150mm * Distance Between Centres:| |« Centre Height: 150mm < Distance Between Centres:| 4
» Spindle Bore: 36mm \ P : ) ;
« Complete with 3 & 4 Jaw Chucks, Fixed & \ 860mm <+ Complete with 3 & 4 Jaw Chucks 500/750mm  * Complete with 3 & 4 Jaw Chucks
Travelling Steadies, Face Plate, Machine * Fixed & Travelling Steadies  Face Plate * fixed & Travelling Steadies * Face Plate /
S, Aocanady Negort & mich vioe |+ Machine Tray * Splash Guard » Machine Stand I |+ Machine Tray * Splash Guard_+ Machine Stand |

Contact us for a & / 7, {8

b competitive export quote /‘Q ol Yo
// for our latest »  Vigit our website ~_Email us at CHESTER UK LTD
| Catalogues .chesteruk.net ; @chesteruk.net sdh | ddpcms?" o
~ ’ ) Wi n Ind. Fark, nawarden
012440531631 For our Special Offers . CiiBster, Flintshire CH5 3PZ
% % *INCLUSIVE OF RY UK MAINLAND ONLY e
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