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inc VAT &

Dalivary

/A DRILL FOR EVERY JOB!

There are also  Warco Hobby Warco 2B5
larger drilling %\‘IT dwd: J IMT
machines in S tate ) Mo chuck
our product - § speeds _ 12 speeds
range ONLY

£99 2

inc VAT &

//

Combination ; ¢- centre height

ONLY Lathe Mill % 20" between cenfres
£799 - Supplid wit:
e VAT & J 6" 3 jaw chuck
Dalivery  Tee shotted face plate

J Fmad and travelling steadies

Warco WMT 300/1 \

/ Warco WMT 300/2

ONLY
£1,099

||cWi

Same capacity and
accessories as the
WMT-300/1 with the
added benefit of a
larger milling table -
17" x 6" compared to
8" x 6". Rack and
pinion feed to the
saddle and left hand

threading facility.

& Centre height

X 24" between centres ' Standard equipment includes:
.fsmlml - 6”3 jaw chuck
.

Reviewed in Model Engineer Workshop by
Raymond McMahon,
Winner of the Best in Show
and Gold Medal awards.

“an excellent machine and surely represents
great value for money”

Reviewed in Model Engineer by Anthony Mount,
Technical Author.
“a good, sound machine which is accurate and
easy o use. It runs quietly and does not take up
an excessive amount of workshop
£1,600 Exceptional value for money

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

lathe tools FREE of charge.

HV-6 Rotary Table

) Horizontal Vertical

' &" diameter table with 2 mt centre bore

_ Complete with dividing plate set and tailstock

- Maximum milling versatility with this
comprehensive set

Warco, Fisher Lane,
Chiddingfold, Surrey GU8 4TD

Tel: 01428-682929

EXCEPTIONAL QUALITY AMAZING VALUE!

Prices include v.a.t. and delivery to UK mainland
Special offers for a limited duration at the discretion of Warren Machine Tools

Please ask for our WARCO
brochure packed with new
Ifems: Lathes, Milis,

Sheet Metal Machinery and a

wide range of small tooling

Similar lathe specification and accessories to WMT-
300/2. Power cross feed to milling table/cross
slide. Deep throat for extra milling capacity.

This offer will apply to first ten WMT orders.

Limited offer. Optional cabinet/stand
FREE 4 jaw 6 for WMT-300/500
independent e
chuck - normally ONLY
£135

Warco
Mini Lathe

GNLY £399

Inc VAT and Delvery

J 312" centre height - Faceplate
x 12" between centres . Threadcutting
- Supplied with 3 jow chudk mewsphlhbmk

* Variable speed 0-2500rpm with back gear for maximum forque
+ Hardened and ground vee bed ways

* Accuracy fest certificote with each lathe  SPECIAL OFFER

-mmmpﬁumm Tailstock drill

- the heart of the machine, [ 25  chuck and T.C.T
+ Opfional accessories avaiable, * indexable lathe
steadies and verticd slide. tool set with each

\ machine.

Fax: 01428-685870
e-mail: warco@warco.co.uk
web:www.warco.co.uk
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SMOKE RINGS
Editorial news, views and comment.
PAGE 309

POST BAG
Letters to the Editors.
PAGE 310

A HOROLOGICAL MANDREL
Never mind clock making, this versatile
lathe accessory will make some tricky
model engineering jobs much easier.
PAGE 312

BRAY'S BENCH:

THE JUNIOR

Details of the governor and silencer
complete the build, plus notes on plugs
and hints and tips on running. Part XI.
PAGE 315

NELLIE

EN INNOVATIVE STEAM LOCOMOTIVE
Describing an unusual two-part approach
to manhandling a passenger hauler which
other readers may like to consider. Part I.
PAGE 318

DABBLING WITH GYROS

From toys to quidance systems with just a
little theory and details of a simple design
for you to make in a few hours.

PAGE 321

ROLLING CONICAL FORMS
Advice concerning the preparation
of tapered tubes using a bench roll.
PAGE 324

PENRHOS GRANGE

A personal view of IMLEC 2003 at Bristol
in July follows a consideration of GWR
crossheads both large and small. Part [V.
PAGE 325

HYDRAULICS AT THE

ROYAL GUNPOWDER MILL
Exploring the development of gunpowder
manufacture at Waltham Abbey.

PAGE 328

ROAD STEAM:

SAVAGE'S LITTLE SAMSON

in 3in,, 4in. (and other) Scales

Notes on lubrication, boiler insulation,
nameplates, painting and lining bring this
popular series to its conclusion. Part XLI.
PAGE 330

TWIN-CYLINDER TWISTY
Components to complete construction of
this variant of the original design. Part II.
PAGE 334

TAPPING AID TOOL

This simple technique repays the little
time needed to make the required parts.
PAGE 336

. ._l__i.__ﬂ_l _-:\-_.nunlfd,.“_mj :_nd:.'{i'_“:": rese numﬂlmc
begins on page 325.

KEITH’S COLUMN:

SAINT CHRISTOPHER

K GWR LOCOMOTIVE for 7!/4in. gauge
Continuing with the tender platework and
paying particular attention to all the rivets
typical of the genre. Part XXIII.

PAGE 337

SOUTHERN FEDERATION
AUTUMN RALLY

Previewing this year's event at Saffron
Walden with a glimpse at the successful
gathering at Hereford last September.
PAGE 340

PETE’S PAGE:

A TOY STEAM WHISTLE

Lost, broken or ‘borrowed’, never fear,
for our regular contributor provides all
the necessary details for a replacement.
PAGE 342

SEQLEC 2003

Applications for entry in this year’s contest
for the Bristol Cup are welcome.

PAGE 342

CLUB CHAT & CLUB DIARY
Recent activities and forthcoming events.
PAGE 343
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i e o D. HEWSON (Models)
Iri o
Bruce Engineering 300 Nexus MEX 2003 aos PREC’S’ON LOST WAX CAS HNGS
CAD Drawing Services 300 Nexus Special Interest Books 347 FOR Locouonves & ROWNG STOCK
Chester UK Lid. 356 Parkside Electronics 306 == e
Chronos UK Lid. 305 Phoenix Precision Paints am ; B -
Compass House Tools an Plaistow Traction Engines 303 ]
G. & M. Tools 307 Polly Model Engineering 348
Hemingway 30 Proops Brothers Ltd. 302
Doug Hewson (Models) 300 Reeves 2000 34
Highbury House Communications 346 Norman Spink 306
Home & Workshop Machinery 348/355 Steam & Diesel Castings 301
Live Steam Models 306 Stuart Models 303
Maxitrak Lid. 304 Tracy Tools Lid. 306
Meridienne Exhibitions Ltd. an Warren Machine Tools Lid. 208
Madel Engineering Services 304 John Winter Lid. 348 1
Classified Advertisements on pages 349-354 53 = — S
\ J R Y4 built by Doug Hew

An ideal Loco for *Beginners”
Set of drawings £41.36
Laser cut frames (1o order) pair £77.55
Frame steel only pair  £9.05
Buffer beams pair  £5.17
Springs set(8) £5.68
Hom blocks set(4) £31.04
Frame stretcher £10.60
Pump stay £10.60
Wheels set(4) £65.96
Y4 video (incl, postage) £18.80

For other castings available - see our catalogue
(please send three first class stamps)
Website: www.the-hewsons.co.uk

Tel/Fax: 01652 688408 Email: doug@the-hewsons.co.uk

WE ACCEPT CREDIT CARDS

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

BRUCE ENGINEERING
SOME OF THE ITEMS TO BE FOUND IN THI
BRUCE ENGINEERING CATALOGUI

:ﬁ:‘) WATER
GAUGES

3 Cock in bronze

from 1/4"x40 1o

1/4™ BSP
Single cock
INJECTORS ) V16"x40 10
Please call to check stock ’ 3IR"x32

STEAM STOP
VALVES
1/8" 1o V8" pipe

T

: -- v { .) ]
= 2L £ /
R & B GAS ENGINE
ENGINE
Castings, drawings £295

+ Carmage at cosl GLOBE VALVES
18" TO 38"

R.D.BARRETT
SMALL TOOLS

OVER 10,000 SQUARE FEET
OF NEW AND USED
ENGINEERING EQUIPMENT

Catalogue £1.75 posted UK $5 worldwide
BRIDGE COURT, BRIDGE STREET
LONG EATON, NOTTINGHAM NG10 4Q0Q
tel. 0115973 6700

LARGE AND SMALL
OPEN 6 DAYS A WEEK
TELEPHONE 01422 205828
FOR FURTHER DETAILS

|- -

EMAIL

Turn your pencil sketches / diagrams into
professionally drawn 2D/Isometric or 3D barrettsales @ fsmail .net
presentation Autocad drawings. Drawing can B e X
be print A4 to A0, or put on CD rww rdbarrett o -

Lol pim R g www.rdbarrett.co.uk

email:- trogpot@btopenworld.com




€astle Lathe Chucks

4-jaw Independent Back Plate Mounting

4-jaw chucks Post
80mm  £54.50 m i
100mm £59.50 s (50
125mm  £65.50 » o
160mm  £75.50 kg
200mm  £85.50 Prices inc. AT
Back plates available for 4 ﬁr:r:r:s:e:::mps
Hyford or Baxlord for full catalogue

COMPASS HOUSE TOOLS
High Street, Rotherfield, East Sussex TN 3LH
Phone: 01892 852968 Fax: 01892 853522 www.compass-house.co.uk

| PHOENIX Y@ PRECISION|

The Railway Livery Speciali

We now have an extensive new range of

AUTHENTIC RAILWAY TRANSFERS

These are finest quality waterslide transfers that differ from all others
available to the model engineer. The vamish coat is removable so that
ONLY THE DESIGN s left on the surface.

We also have a very extensive range of Authentic Railway Colours in

AEROSOLS!

Sand SAE. and 50p (stamps accepted) for a copy of our full catalogue toc-
PHOENIX PRECISION FAINTS LTD
P.0.Bax 359, CHELTENHAM Glos. GL52 3YN
e-mak sales@phoenix-paints.co.uk Tal- (01242) 575326 website:- www.phoenix-paints.co.uk

DETAIL-DESIGN

Drawings, castings, fibreglass
B mouldings, motors and electronic
conu'ol systems available for the

owing 5" Gauge locos:
* De-Winton (Puffin)

pper] * Planet Diesel™

* Metropolitan w

* Dock Shunter

* Mk | Coach

53 40 (Whestier)

Festured lots flem
Do jecwart Filge METROPO‘UTAN *Class 45 (Feck)  » Mk || Coach
STEAM & DIESEL CASTINGS .« Class 47 * 10 Ton Wagon

EO156 7548 0 oo i e N

* Class 55 (Deltic)
For detaily send 9 x 4, P Cloxs SAE to:  Complely ballt o, presachinnd bty contings or deawings ngplied

Steam & Diesel Castings, 59 The Faxholes, Kidderminster, Worcestershire DY10 2QR

: |

é_r—“""’-" Memingway Krts. 126 Ounval Road. Bridgnorth, Shropshire W16 4LZ, UK
@ WORKsHOP ACCESSORY KITS

FA TelFax: +484 (01786 767739
v Ernail: kirké s fanet oo uk

yam SUNIVERSALBILUARITOOL
v
L

George Thomas” uniquely versatde and practical

design, easily constructed on a 34" centre lathe
ground steel column

fasteners to complete

Additional Attachments include: Sensitive Dnill,
Rotable Stake, Alloy Foot, and Clock Bushing ig

Send £2 (refundable) for our
latest Workshop Catalogue or
visit our updated website

emingwav

Kit includes 4 casti
and all steel, brass

THE Show for
ALL Model
Engineers...

MIDLANDS «
MODEL *

ENGINEERING
EXHIBITION
18th-23rd October 2003

The International Exhibition Centre

Donington Park

near Derby

Late night
Wed 22nd
Open unti

*6.00pm

Sponsored by
MiniatUrE

Admission:
Adults £8.50
Seniors £7.50
Children £5.00
Family Ticket £22

(2 adults and up to 3 children)

Save £££’S by booking in advance

Tel: 01926 614101 Fax: 01926 614293
email: info@meridienne.co.uk by 26th September

Meridienne Exhibitions Lid., The Fosse, Fosse Way, Leamington Spa CV31 1XN




PROOPS

we’'ve got so
much in our
catalogue...

get iail’in

by _ y A |\ Al W L -
g VISIT OUR ON-LINE STORE |
=1 www.proopsbrothers.com |

” o il . . . P | I i e



» Stationary Engines e Marine Engines
» Materials gounded 1906 by Mr Stuart Turpe, e Steam Fittings
* Boilers * Fixings

STUART MODELS
All New Catalogue

2003-2005

The all new Stuart Models catalogue is now available. The new
full colour catalogue features many new models, available as Please send £5.00 for our
Sets of Castings, Machined Kits and Ready to Run Models. New Catalogue

e Featuring our New Range of Workshop Machines e

Engineering
Lathe

STUART MODELS
| VISA | ) « Dept. ME, Braye Road, Vale, Guernsey, UK, GY3 5XA o
e Tel 01481 242041 » Fax 01481 247912 » www.stuartmodels.com e




‘¥*  CHECK OUT OUR WEBSITE!
& SEE THE FULL RANGE OF
PASSENGER HAULING LOCOS!

FACTORY OPEN DAY

Saturday September 20th
10am
Special offers on the day

ﬁ@! Catalogue £3.50

www.maxitrak.co.uk

MAXITRAK LTD 10 & 11 Larkstore Park LN?M Sbr&m
Kent TN12Z 0QY Tel: 01580 893030 Fax :01580 891505

i _‘._- "‘,E:_ —

a g 2all OCTOBER 18th - 24th
‘ ' DON’T MISS IT!

0115 925 4222

or email: sales@myford.com

Myford

Myford Ltd, Wilmot Lane, Chilwell Road, Beeston
Nottingham NG9 1ER - www.myford.com

THE KENNET

QUORN FOR INFORMATION ON THESE AND
OTHER KITS S.A.E. TO

MODEL ENGINEERING SERVICES

PIPWORTH FARM, PIPWORTH LANE, ECKINGTON, SHEFFIELD $21 4EY
PHONE 01246 433218

M.E.S. Website: www.lawm.freeserve.co.uk

The World's Largest Stockists

) of Model Engineering Supplies

31 Stationary Engines 52 'Up to 3%2" Locomotives' 34 7%" Locomotives
ry

Including including. ... mdudtng
Centaur Gas E 0-4-0 Juliet Tank Loco
Lady aephaneng:m Engine 0~4-0 Tich Tank Loco gj'g gﬁé?:’%gnlafg‘;m
Mary Beam Engne 0-4-0 Hunslette Tank Loco 0-4-0 Romulus Tank Loco
Nicholas Vertical Engine 0-6-0 Rob Roy Caledonian Loco 0-4-2 Tom Rolt Tank Loco
Tripla Expansion Marine Engine 2-6-2 Firelly GWR. Loco 0-6-0 Holmside Tank Loco
Trojan Vertical Engl 0-8-0 Caribou Canadian Inlemational Loco 0-6-0 Paddington Tank Loco
Vulcan Beam E 4-4-0 Virginia Early Amarican Tender Loco 4-4-2 Lorna Doona Loco
Warrior 2 Veerti Englne 4.5-2 Britannia Class 7 BR Padific Loco 4-6-0 King George V Loco....
13 Road Going Vehicles 62 5" Locomotives 25th Edition Catalogue
mck.dl"lz including..., UK: £7.00 inc psp
1* SC Minnie Convertible Engne 0-4.0 Ajax Tank Loco Europe: £8.00 incpip
1.5° SC Minnie Traction E 0-4-0 Doigoch Tank Loco Rest of World: £12.00 inc psp
1.5" SC Marshall Portable me 0-6-0 Jack Tank Loco s
2" SC Clayton Waggon 2-4-0 Asia "Europa” Class Loco
2" SC Lincolnshire Lad Traction Engine 4-2-2 Stirling Single Tender Loco
2" SC Thetiord Town Traction Engine 4-4-0 Maid of Kent Tender Loco
3" SC Foden Waggon 4-4-0 Washington Tender Loco
4" SC Foden Timber Traclor, 4-6-0 King's Own Tender Loco....

For full product listings, please see our website

Trade Counter Now Fully Stocked and Open to Callers - ALL WELCOME ¥

Reeves 2000 9.00am-4.30pm Monday - Friday
Applaby Hill 9:00am-1230pm Saturday

Austrey
Atherstone Tel: 01827 830894  sales@ajreeves.com
Warks CV9 3ER  Fax: 01827 830631  http:/lwww.ajreeves com




NEW! PROXXON TBM 20 PRECISION BENCH DRILL
EXCELLENT QUALITY L
SOLID HARD CHROMED COLUMN Y @
SUPER STABLE HEAD :
85W QUIET MOTOR
TRANSMISSION BY ALUMINIUM PULLEYS & FLAT BELT.

ZERO ANYWHERE AND DIRECT MET/IMP CONVERSION SPEEDS 1800, 4700, 8500 RPM
MEASURE INSIDE, OUTSIDE AND DEPTH }I’:JIPPLIS‘PISQTII!IEEAST}‘IL}?ETEPEDS
RESOLUTION 0.0TMM,/0.0005" — RANGE 6" /150MM

FULLY GUARANTEED FOR 2 YEARS!! inc VAT and 1-15-2-24-3- & 3.IMM , b
PRICE postage (ODE 28128 139.95 inc VAT “ =
(ODE DGSO £39495 VICE NOT INCLUDED and delive

WE ARE NOW NAIN STOCKISTS OF ANTEX SOLDERING IRONS + PROXXON PRECISION TO0LS!

SPECIAL OFFER! - ZMT TOUCH POINT SENSORS! VERTEX UNIVERSAL CUTTER
GRINDER v

COMPLETE WITH TWIST DRILL,
ENDMILL, LATHE TOOL ATTACHMENTS

QUICKLY LOCATE WORK EDGES AND SAVE TIME WHEN FINDING POSITIONS ON -&ﬂslhtl;l)ﬂNE?S?RIHDING Al

MILLING MACHINES ETC. HIGHLY SENSITIVE '

LOCATION SENSOR WITH CLEAR PILOT LIGHT £24.95 CODE PRICE

CODE VPSP R st

SPECIAL OFFER! - 5C SPIN INDEXER C/W 17 COLLETS LITTLE HOGGER INDEXABLE ENDMILL SET
- AS FEATURED IN MODEL ENGINEERS WORKSHOP!!

£29.95
inc VAT and
postage

HARDENED AND PRECISION GROUND SPINDLE. 36 POSITION ON INDEX PLATE.
DIRECT INDEXING IN 10 STEPS GRADUATED IN 5 DEG INCREMENTS. 17 COLLETS
INCLUDING -1/16-11/16 IN 1/16TH STEPS!!

1" DIAMETER HEADS

: 3/4 DIAMETER SHANK
CODE VPSP PRICE £H46 129 inc VAT and deliver COMPLETE WITH 6 TIPS

NEW - ENGINEERS MEASURING SET !! BOXFORD QUICK CHANGE TOOLPOST
INCLUDES 12" STEEL RULE
BRASS POCKET CALIPER COMPLETE WITH
BORE GAUGE, SCREW CUTTING GAUGE, MET/IMP THREAD GAUGE 2 STANDARD
4" DIVIDERS, AUTOMATIC CENTREPUNCH 1 PARTING
ANGLE GAUGE < & MS)REI:G
- POCKET SCRIBER N Y
= " CODE ™% ~T PRICE
FANTASTIC VALUEM 4" ENGINEERS SQUARE AND PROTRACTOR | oo . £125.00

SEE US AT DONINGTON 18th - 23rd OCT 2 STANDS THIS YEAR
;7 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 "~
TEL (01727) 832793 - 5 LINES FAX (01727) 848130 WEBSITE WWW.CHRONOS.LTD.UK ‘J
EMAIL SALES@CHRONOS.LTD.UK




PARKSIDE RAILWAYS

CHAIN AND SPROCKETS
8mm + %" in stock at keen prices.

DC CHOPPER DRIVES
12 or 24v, 30, 60 or 100 amp. Reversing, Dynamic Brake, p.m., shunt,
compound or series available.

MOTORS AND MOTOR GEARBOXES
From 100 watt to 750 watt, 12 and 24v
SPEEDOS, AMMETERS, CHASSIS
All prices include VAT and P&P.

(] SEND OR RING OR EMAIL FOR A FREE LIST

PARKSIDE ELECT RONICS
UNIT 2E+3] VALLEY MILLS, SOUTHFIELD ST, NELSON, LANCS BB9 OLD

Tel. (01282) 613646 - Fax. (01282) 613647 * Email. PSelectronics@btinternet.com

Catalogue
Containing details and prices of:

3'%" GAUGE: TICH o JULIET » ROB ROY @ LION » VIRGINIA # INVICTA
WILLIAM  DORIS o JUBILEE & MAISIE » BRITANNIA » EVENING STAR
CONWAY » EUSTON « COLUMBIA
5" GAUGE: WAVERLEY @ SIMPLEX » SPEEDY o LION # PANSY
SPRINGBOK e METRO » TORQUAY MANOR  FURY & SCOT
SUPER CLAUD e MAID OF KENT » NIGEL GRESLEY e ENTERPRISE
KING GEORGE V « BRITANNIA « EVENING STAR
7Y" GAUGE: HOLMSIDE » DART
TAPSAND DIES o INJECTORS » BOILER FITTINGS e STAINLESS STEEL
GRATES e CAST GUNMETAL e RIVETS, ETC.
LATEST!5" G.LMS. JUBILEE
SERVICE, QUALITY & PRICE SECOND TO NONE

NORNMAN SPINK
The Casting Specialist
52 HIGHFIELD LANE, CHESTERFIELD S41 8AY
Tel: 01246-277010
Send 3 x 28p stamps for my latest catalogue

LIVE STEAM MODELS LTD

DRAWING, CASTINGS OR MACHINED CASTINGS
FOR A POPULAR RANGE OF TRACTION ENGINES

* 3" MARSHALL ‘S’ TYPE TRACTOR
* 3" MARSHALL ‘S’ TYPE ROAD ROLLER
4" RusTON PROCTOR TRACTOR
* 3" FOSTER AGRICULTURAL ENGINE

* 4" FOSTER AGRICULTURAL ENGINE
(ILLUSTRATED ABOVE)

4" BURRELL SINGLE CYLINDER
4" BURRELL SINGLE CRANK COMPOUND
6" RUSTON PROCTOR TRACTOR

*INDICATES THAT DRAWINGS FOR THESE ENGINES
ARE ALSO AVAILABLE IN METRIC FORMAT

FuLL AND SUPPORT AVAILABLE.
FINISHED AND TESTED BOILER. HORN PLATES, TENDER SIDES AND SPOKES
ALL LASER-CUT. FULL WHEEL BUILDING SERVICE INCLUDING VULCANISED RUBBER
TYRES. MACHINED PARTS, GEAR CUTTING, CRANKEHAFTS, OIL PUMPS AND
ACCESSORIES INCLUDING WHISTLES, LANPS AND FIRING IRONS.

PLEASE SEND £3.50 (CREDIT CARD £4) FOR FULL CATALOGUE AND PRICE LISTS TO:
LIVE STEAM MODELS LTD, DEPARTMENT ME, UNIT 7, OLD HALL MILLS,
LITTLE EATON, DEREY DE21 SDN.

TEL: (01332) 830811 FAX: (01332) 830050

E-Mail; livesteammodels @zemet.co.uk Web site: www: livesteammodels,co.uk

&
&
gy TRACY TOOLS LTD.
2 MAYOR’S AVENUE, DARTMOUTH, SOUTH DEVON TQ6 QNF
Tele one' (01803) 833134 » Fax: (01803) 834588 Credit Card Hotline: 01803 839500 (minimum £10)

ALWAYS AVAI
MODEL ENG TAPS & mE§ SET (2 Taps each size) (TAPPING PLEASE TAPS £18 LOT
W'x 40, %s"x 40, he"x 40, x40, 'W'x 40, h"x 32, “hs" x32 W 32 DRILL SET £5) ADD 20% DIES £48 LOT
2. JSPECIALTMODEL ENG TAPS & DIES (2 Taps each size) {TAPPING 10 COVER VAT, _ TAPS £22LOT
Wx 32, x40, x40, %' x 40, " x *x 40, %< 32, %'x 40 DRILL SET ¢8) 1st CLASS | DIES £22 LOT
3. BATAP SET (2 Taps each size), & B A DIE SET {TAPPING PACKAGE TAPS £18 10T
0-1-2-3-4-5-6-7-8 DRILL SET £5) & POST DIES £20 LOT
AT g o P DS O e oAlPR BES {815t
5. BqF TAP, SET, ¢ Tops,each size), & BSF DIE SET {TAPEING TAPS £18LOT
o ';‘. et A DRILL SET £5) IES £18 LOT
6. BSFT) (g Taps oach size) & BSW DIE SET TAPS £18 LOT
RN =.<.' 'r DIES £48 LOT
7. BSW TAPSET (2 Taps oach iz¢) & BSW DIE SET {TAPPING TAPS £20 LOT
BT ' DRILL SET £5) DIES £20 LOT
B A ST e o e TS D BES {815t
9. METRIC COARSE TAP SET (2 Taps each size) & METRIC DIE SET {TAPPING TAPS £20 LOT
20,30,40,50,60,70,80,90,100,1 DRILL SET £8) DIES £20 LOT
10 METRIC COARSE TAP SET (2 Taps each size) & METRIC DIE SET TAPS £25 10T
11 UNF OR UNC TAP SET & DIE SET TAPS £15 LOT
o010 12UNF OR No. 1- 12 UNG) DIES £18 LOT
12. gi!v (0 UNC) TAP, SET (2 Taps ach size) & UNF (OR UNC) DIE SET ol B TABS F1gLOT
13. UNF [OR uuc; TAP SET (2 Taps each size) & UNF (ORUNC) DIE SET TAPS £18 LOT
e, SR, W, R DIES £18 LOT
14._GAS PIPE SET (BSP| (1 Tap each size| . K W & K TAPS £15L0T/ DIES £20 LOT
15. _HIGH SPEED BA TAP SET (USA made) (2 Taps each size 0 - 8 BA) TAPS £20 ALSO DIES £30
16. 6" LONG HS DRILLS (10 Various sizes between " - ") SET :a | UP TO 10" LONG SET £12
7. _TRIGENE PToH g o R el et ), TES 8 BIES £52
18, SOCKET REAMERS - 0-1-2 M/T £18 Each 3 M/T @ £22 Each
19, D-BIT SET - V', %", %" &', %" ' e’ 24", (HS) SET £25
20._ COUNTERBORE SET - %', 4", %" ", /", '&" (Or Metric) SET £30
21, STR SHANK REAMER SET - ", %" %", %", Ya' 4", u" 35" " " [Equivelent in Metric) SET £30
22, CENTRE DRILL SET - ', %", " %", Y’ (H.S.S.) SET £5
23, SLITTING SAW SET Fine Teeth (3 pieces) from ‘A" - hs" (2" Dia. @ £5 SET)) (3" Dia. @ £6 SET)
24. ENDMILL SET (Threaded Shank) - %", %", A", %«" %", ' 5" H.S.S. __(Slot Drills Available) SET £20
25. ENDMILL SET (Threaded Shank) - 3, 4.5, 6,7, 8,10. 12mm___(Slot Drills Available] SET £20
26. ENDMILL SET (Threaded Shank) - 12, 14, 16,18,20,25mm __ (Slot Drills Available) SET £30

FOR UNITHREAD Also: Sefection of Dovetal, Woodrufle, s, Knurls, Carbide Centres, Cycle Taps & Dies, Boring Bars, Left Hand Tap & Dies, Milling
TAPS & INSERTS Cutters, Reamars, Coumtersinks, Gear Cutters, Siitting Saws, Acme Taps, Diehead Chasers, Socket Reamers. These are avallable between 50% & 75% off list price
Call 01603 559565 Open: Monday fo Friday 8am fo 4pm — Sat to Noon  Despaich by return. Overseas P&P PO.A  Send for new complete Catalogue (Stamp Please)
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Estahlished in
1901, the original
Model Engineer
Exhibition is
celebrating its
13rd show!

SANDOWN PARK
EXHIBITION GENTRE
29th - 31st Dec 2003

OPENING TIMES
Sun 29th Dec 10.00am = 5.00pm
Mon 30th Dec 10.00am - 5.00pm
Tues 31st Dec 10.00am - 3.00pm

Advance tickets:

. l:nmnenlmn lllsnlavs * Free daily lectures e Tralle stands
 World class models e Club and Society demonstrations
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New premises

A recent re-organisation of Highbury House
Communications plc has brought together the
staff concerned with the Business to Business
titles and located them at Swanley. In consequence,
those who worked on the consumer magazines
originally located at Swanley have moved to new
premises in nearby Orpington. Model Engineer
and our sister magazine Model Engineers
Workshop are two of the titles affected. We
understand that despite inevitable difficulties, the
move was accomplished with minimal disruption
to routine.

Details of the new location are published on
the contents page of each issue but are repeated
here: Model Engineer is published by Highbury
Nexus Special Interests Limited, Berwick
House, 8-10 Knoll Rise, Orpington, Kent BR6
OEL; tel: 01689-899200; fax 01689-899240,

Readers should note that Administrative,
Advertising, Marketing and Sales personnel are
located at Orpington but that the Editorial team
are still based in their home offices. It may be
helpful to remind readers that correspondence of
an editorial nature may be routed by way of the
Orpington office but will avoid forwarding
delays if sent directly to any member of the
Editorial team, as follows:

Editor: Mike Chrisp, PO Box 310, Hemel
Hempstead, Hertfordshire HP3 8XL; tel/fax:
01422-269366; e-mail: mike.chrisp(@ virgin.net

Technical Editor: Neil Read, tel/fax:01604-
833670; e-mail: neil.read@nexusmedia.com

Assistant Editor: Kelvin Barber, tel/fax:
01525-850938: e-mail kelvin.barber{@nexus
adsl10.demon.co.uk

For the convenience of all, these details are
included with Post Bag in every issue.

metal-trader.co.uk

Julian Noad, founder of metal-trader.co.uk
explains the background to the formation of this
new business:

“After having worked in the metals industry for
more than 35 years, with retirement at the age of
55, I found that my time was being spent in my
garage with my Myford lathe, machining
components for stationary model steam engines.

“The thought of combining my experience of
non-ferrous and ferrous metals with my interests in
computing, the internet, and model engineering,
gradually developed into the formation of metal-
trader.co.uk with the aim of improving the
availability of small quantities of a wide range of
materials for the model engineer at sensible prices.

“The metal-trader.co.uk stocklist covers a
wide range of more than 600 items in brass,
copper, aluminium, bronze, stainless steel, silver
steel and continuous cast iron.

“The minimum metal order value is £5 plus
post and packing, and with many items costing
only a matter of a few pence, you can get a lot of
metal for your money!

“A free copy of the metal-trader.co.uk stocklist
can be obtained by application to metal-
trader.co.uk ar Greenways, lles Green, Far
Qakridge, Stroud, Gloucestershire GL6 7PD,
‘phone 01285-760818, fax: 01285-760819,
e-mail: sales@metal-trader.co.uk
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Tom H. Jones, fellow model engineer and
Bill’s close friend writes:

“I am sad to report the death of Prof. W. B.
Hall (Bill) on 6 August 2003.

“Born in 1923, Bill started an engineering
career as a craft apprentice with The Manchester
Ship Canal Company where he worked on steam
engines of all kinds as well as the massive
hydraulic systems that operated the lock gates.
He must have reached high academic standards
in his part time HND studies because he was
selected to work at Farnborough on bomb sight

design during WW2. The late Professor W. B. (Bill) Hall
“With his academic ability established, he
was one of the first twelve people to join the “He was very adept at computer

Atomic Reactor Design Team at Risley, near  programming and put this to good use in his
Warrington in 1948 from where he continued  hobby. He wrote articles on his experimental
his studies to gain a first class honours work for these pages and has also made freely
degree. He later moved to Sellafield (then available his computer-based programs for
known as Windscale) to lead Reactor Research  valve-gear testing and other facilities helpful
and in 1959, was invited to apply to take the to model engineers. One such facility is an
first Chair in Nuclear Engineering at engine indicator using a miniature pressure
Manchester University which involved his  sensor and digital signal processing which he
speciality, Thermodynamics. He subsequently — named ‘The Eskdale Indicator’ after the
became Dean of the Faculty of Science and  beautiful Cumbrian valley where he spent his
finally Pro Vice Chancellor. refirement with his wife Mary. He had contacts

“Research and development was Bills  both nationally and internationally who
passion. He was always inquisitive and a great  appreciated his sharp mind and skilled hand.
experimenter, and he carried this over into his “The Ravenglass and Eskdale Railway (la'al
love of model engineering and steam. Ratty) benefited from his skills which he applied

“Bill had a unique mix of sound practical  to the valvegear of three engines and to balancing
ability and a great mind to handle the theory.  problems to their considerable advantage. Their
He appreciated equally people with brainpower  locomotive, Bonnie Dundee is fitted with
and those with good practical skills. He was  ‘Southern’ valvegear to Bill 5 design.

always down to earth and disliked those who “Bill was active in his experimentation right
put on airs and graces. up to the time of his death in his 81st year.

“Bill was generous with both material “All those who knew him will miss him
things and with his time, always keen to share  greatly, as will his family, Mary, four daughters
with others the knowledge that he had. and nine grandchildren.”

CHUCK the MUDDLE ENGINEER by B. TERRY ASPIN




Bulpitts of Birmingham
SIRS, - This recollection was
prompted by Marcus Rooks’
letter published in M.E. 4202, 22
August 2003 concerning Bulpitts
of Birmingham.

Bulpitts were a firm of
Brassfounders and Holloware
Manufacturers and were still in
operation in the 1970s. Their
holloware was titled ‘Swan Brand’
and I believe the mark is still about,
although the goods appear to be
made in the far cast.

Mr. Bulpitts’ chauffeur, a
gentleman by the name of Bruton,
lodged with us in the 1940s and
frequently gave Mother a lift to the
shops in a superb Rolls-Royce from
which he would leap out and open
the door for her, saluting as he did
s0. In those austere days, you can
imagine how that went down
outside the fishmongers!

Ted Holloway by e-mail.

Do it yourself - safely!
SIRS, - While doing a bit of ‘do it
yourself” in the home or garden, most
of us have rushed to the workshop
to drill or open out a hole in a piece
of wood or metal. It is such a quick
job that we seldom sort out the
appropriate clamps, straps and bolts
and rely on our hand grip to hold the
work. What happens? At the moment
of break-through, the drill snatches
and the work rides up the flutes of
the drill or it spins and damages our
hand. More haste, less speed!

The answer could be a quickly
deployed clamp based on the
popular Mole grip toggle locking
pliers; the tool illustrated seems to
fill the bill. A hand nut secures it to
the drilling machine table and, like
the normal Mole grip system, a
screw in the handle adjusts the grip
from zero to some three inches. One
of these should cope with most
normal DIY jobs. Precision drilling
for model work, should, of course,
be carried out using strap clamps or
a machine vice.

The stud is said to be suitable for
use on tables up to 3/4in. thickness.
However, if the drilling machine
table is siffened with cast ribs
beneath, it may be helpful to make a
drilled spacing collar to clear the
ribs. My Fobco machine has such
ribs close by each table slot. I have
ordered a pair and if I find that the
nut is brazable (i.e. steel), I will
silver-solder an extension onto the
hand nut. Then I shall have no
excuse for not using safc clamping
when in a hurry.

-

Right: one of Henk Salij’s photographs taken at the
Arnhem Exhibition showing Marinus Kik (left) in
conversation with Colin Andrews about his
experiments with Twisty (foreground).

A list price gleaned from the
Tilgear catalogue (Winter 02/03
list) is £5.95 but to this must be
added UK carriage and VAT. Ask
for item No. 2, drilling machine
clamp. If you have discarded your
free copy of their list supplied with
your copy of M.E., Tilgear can be
contacted by mail at Freepost
NW5014, Potters Bar, Cuffley,
Hertfordshire EN6 4BR; tel: 01707-
873434. Personal callers can visit
Bridge House, Station Road
Cuffley, Hertfordshire EN6 4TG
(usual disclaimer!)

Peter Spenlove-Spenlove,
Leicestershire.

Hot air engines

SIRs, - 1 was most interested in
Peter Monery’s article on hot air
engines (M.E. 4192, 4 April 2003).
I think his argument about gas
quantity in the engine is more or
less correct, but perhaps could be
restated as follows. When the power
piston is at TDC then the initial
conditions in the engine should
be atmospheric temperature and
pressure. Heating the air causes it to
expand but since the volume is
fixed, the pressure rises.

This causes the power piston to
descend, expanding the gas. If the
gas is made to do work in this way
then its heat content is converted
into work. At BDC, because of the
expansion and doing work turning
the crankshaft, the gas will be
cold again and with the system
being at maximum volume, the
pressure will now be less than
atmospheric. The atmosphere outside
the piston causes the return
stroke, re-compressing the gas to
initial conditions.

The point which 1 think causes
confusion in most people’s minds,
certainly mine initially, is the
paradox of heating and cooling at
the same time. In fact you are not
since the hot air engine has hot and
cold ends which are not necessarily
heated or cooled. To run as an

Abova: the inexpensive toggle action drilling machine clamp
as recommended by Peter Spenlove-Spenlove.

engine, heat is applied to the hot
end and, as described above, if the
engine were 100% efficient no
cooling would be required. However,
in practice the conduction of heat
from the hot end, friction losses
from the power cylinder, and heat
transfer from the movement of air
all raise the pressure after BDC and
reduce the amount of work done by
the atmosphere.

Some work has therefore to be
put back in by the flywheel
pushing the piston over TDC. All
of these actions will cause the cold
end to become heated and thus
some cooling is required to remove
this heat.

Judging by the fact that the few
cold ends I have touched while the
engine is running have been barely
warm, | can only conclude that
most of the excess heat has a
regenerative effect and preheats the
cold air returning to the hot end.
Note that if the cycle is reversed,
the crankshaft is driven and proper
cooling is provided at the cold
end, then the hot end will become
cooler than ambient, taking heat
from the surroundings and acting
as a refrigerator.

Incidentally, I wonder how Peter
Monery’s engine works with holes
apparently right through the pistons?
Keith Roper, Surrey.

Super Simplex castings
SIRS, - I wonder if you, your staff
or readers can help me?

My father, an avid reader of
Model Engineer since the 1940s, is
currently building the 5in. gauge
Super Simplex to Martin Evans’
drawings published in M.E.

As a present for him [ (a stripling
of an M E. reader since only 1980)
am looking for castings for the
boiler chimney and dome saddles.
I have checked with a number
of Simplex suppliers via M.E.
advertisements, but none can source
the Super Simplex specific castings
required by the larger boiler. Does

anyone know where 1 might source
these two vital components?
Paul J. Weighell, Gt. London.

International Twisty
SIRS, - Last November we had our
big model exhibition in Arnhem.

We were delighted that Colin
Andrews visited us and we had a
nice and interesting discussion with
cach other about our hobby. We had
not expected that Colin, designer of
the Twisty machine, would be with
us. He spent the whole day at the
exhibition. So, you see what one
model in your magazine can do.

I promised to send Colin some
pictures and enclose a couple with
this message which may make
another contribution for Model
Engineer magazine.

As previously noted in M.E.
4179, 4 October 2002, Marinus Kik,
one of our club members, made
Colin’s model with the different
pistons. The photograph shows Colin
and Marinus in discussion.

Thank you for mentioning our
event in your magazine.

Henk Salij, The Netherlands.

Fine copper wire

SIRS, - With the intention of having
a shot at making ignition coils, I
have built a coil winder and an
impregnation plant. I now need 28swg
and 44swg enamelled copper wire
but so far my efforts at finding a
supplier have been unsuccessful.
Can any reader please advise me?
N. Dakers, Manchester.

Efficiency

SIRS, - In preparation for the Micro
Steamcar Challenge, an efficiency
competition for tiny steam turbines
and steam engines, | came across a
startling phenomenon which your
readers may find interesting.

In one of my designs I use an
clastomerically valved oscillating
steam engine, where the rocking
cylinder squeezes silicone rubber
tubing supply and exhaust lines to
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achieve the valve action. This
means the cylinder is not in direct
contact with the base like the
normal oscillator, but is suspended
only on its pivot pin.

During testing, it was free
running at around 1000rpm in
equlibrium with its single flame
boiler. When 1 applied another
much smaller flame directly to the
cylinder, the speed increased
radically, to at least 3000rpm. When
the flame was removed, the speed
remained high for about a half a
minute and then gradually dropped
back to its original value.

The surprising implication of this
is that with only a small addition of
heat input, the efficiency improved
threefold. I often test my engines on
compressed air and the way the
heated engine ran was reminiscent
of this, giving me the impression
that the extra heat prevents
condensation throughout the working
cycle, far more so than mere
superheating does.

Perhaps someone knows of
similar results, perhaps even from
the distant past when steam engine
efficiency was of great importance.
Stan Reynolds
Durban, South Africa.

Springbok and Dockleaf
SIRS, - I was particularly interested
in M.E. 4197, 13 June 2003, for two
reasons, the first being the reference
to Springbok which had been built
by Vauxhall apprentices. I was a
Vauxhall apprentice in Luton sixty
years ago! The second was the letter
from Neil Wyatt concerning tiny
steam engines.

Recently I have been experimenting
with the Dockleaf design ‘00’ scale
locomotive which I tackled all those
years ago and which never got
finished. The incentive to get back at
it now has been a fortuitous e-mail
contact with a gentleman in Brazil
who is deeply immersed in tiny
live steamers.

E-mail and CAD (his, not mine)

]

Correspondent Luis Trinc&o in Portugal built this Little Katy engine (left)
from castings imported from USA. His current project is the Vulcan beam
engine designed by Edgar T. Westbury. The photograph above shows the
castings, some of which, including the A-frames, beam and flywheel have
been machined. Are there any other model engineers in Portugal?

have put a whole new complexion
on information sharing (I wonder
what Nevile Shute would think
about it) and we are both
interested to find out what other
people have accomplished in this
tiny scale format.
Francis G. Wilks,
Ontario, Canada.

Multi-tool
SIRS, - The Stewart ‘Handy
Worker’ multi-tool shown in M.E.
4198, 27 June 2003, is a unit used
for the sharpening and setting the
reciprocating blade of a hay mower.
These blades had replaceable
triangular shaped teeth which were
riveted onto the main bar. The
grinding wheel was thicker in the
centre and tapered to the outsides.
the anvil was to adjust and
straighten any bent teeth. The
mowers were available both in horse
drawn and tractor mounted versions.
Neville Wilson by e-mail.

Model engineering

in Portugal

SIRS, - I refer to the note in Post Bag
(M.E. 4200, 25 July 2003): under the
heading Llave inglesa and previous
mention of adjustable spanners.

The Portuguese name for an
adjustable spanner is ‘chave
Inglesa’, very similar to the Spanish
version. As a curiosity, in Portuguese
a box spanner is a ‘chave de tubos’
where ‘chave’ means key, and ‘tubos’
is tubes in English. Now, taking a
small (free) logical exercise and
combining Portuguese and English,
if a ‘chave de tubos’ comes from a
tube, then a ‘chave Inglesa’ must
come from England. There you have
the ‘proof” of the adjustable spanner’s
place of origin.

Please feel free to publish these
lines if you find them of interest.
I’'m a beginner in model engineering
which in Portugal isn’t a common
hobby. All the knowledge I have
came from M.E., M.E. W, the books
from the Workshop Pracfice Series,

the Internet and two friends, both
retired, one a lathe worker and the
other an industrial boiler maker.

It’s very difficult to find machinery
and materials here. I have to order
them from England. It's even harder
to find someone in Portugal with
whom to share experiences.

I send you some pictures of my
first model, a Little Katy imported
from USA. I'm now erecting a
Vulcan beam engine. 1 would like
you to publish my contacts in order
to find other Portuguese model
engineers and try to make this
hobby more popular in Portugal.
Luis Trincio,

Torres Novas, Portugal.
Mobile *phone: 966000512; e-mail:

luis.a. trincao(@mail.telepac.pt

How i.c. engines work
SIRS, - Readers may be interested in
www.keveney.com a website which
[ picked up from FVintage Airplane,
the magazine of the American EAA
Vintage Aircraft Association.

G. G. Hugesdon, Surrey.

Craft skills
SIRS, - In M.E. 4196, 30 May 2003
there appears to be a consolidation
of a fairly recent new trend, that of
‘creating your own kit of parts’. We
have a feature on Water Cutting,
Keiths Column extolling the virtues
of laser cutting, a quarter page
advert by Doug Hewson that
includes laser cut components.
There is also Camden’s half page
advert with a book about LBSC and
the 55 models he built, all by hand
and lathe.

I prefer to use the words “I built

Views and opinions

it" to describe my own humble
efforts. | am happy to buy in
pressure gauges and injectors on the
grounds that in their day the major
locomotive works did exactly the
same thing. However, where do we
stop? When cutting out a set of
frames, the instructions were
invariably to file one long edge
square and true and mark out from
that. Now all we do is to have a
session with a CAD program, send
an e-mail and a week later, super
accurate frames, brake parts,
traction engine wheel spokes, etc.,
ete., arrive through the letterbox.

I am not against any form of
progress, but will future builders be
able to put their hand on their heart
and say truthfully “7 made it"? Will
competition entries be divided into
those who have used craft skills and
those who have used CAD skills?
Will the day soon come when
instead of a series describing the
building of a model in the magazine
over many months, we are e-mailed
a program for us to forward to our
chosen supplier and a week later a
completed exhibition quality model
arrives in the post? We could have a
new model every month!

I am sorry to appear flippant, but
as technology is available to further
all walks of life, we should not
forget that we hold craft skills
which must be passed on to future
gencrations. The construction of
any type of scale model must reflect
the time and effort that goes into its
creation, and not merely use
technology to save time.

No criticism of the magazine is
intended; keep up the good work.
Lawrence Tatton,
Nottinghamshire.

Cutter sharpening, oil
guns and marking blue
SIRS, - Does anyone know of a
professional sharpening service for
end mills and slot drills?

Has anyone modified the My ford
oil gun so that it lubricates the lathe
and not your sleeve?

Has anyone else discovered that
an old nail varnish bottle cleaned
out with acetone makes the perfect
means for storing and applying
marking blue?

J. Lake, Hampshire.
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The horological mandrel comprises a faceplate with riser blocks having
integral clamps and a pump or spring loaded centre.

Neil Read
describes a useful accessory for the
small lathe.

he word ‘mandrel’ is one that occurs from

time to time in engineering. In general

engineering practice it refers to a shaft or
spindle used to locate a workpiece, usually by the
bore, to enable turning or grinding operations to
be carried out on the outer diameter. Mandrels
come in a variety of forms and in all sorts of
sizes, The tapered mandrel may be familiar to
readers and is perhaps the most common type.
This is really made to accommodate just one size
of component and has a very slow taper to enable
the part being machined to be pressed firmly
on to it. A different mandrel is required for each
size of bore. There are also adjustable mandrels
and those with sleeves that will take a wider
variety of work sizes, but these are not usually
as accurate as the fixed size type. The word
‘mandrel’ is also a perfectly acceptable alternative
name for a lathe spindle and can be used to
describe parts of the tooling used in, for example,
bending machines.

Incidentally, as an apprentice I was always
taught to pronounce the word mandrel as
“marndrel”. When I asked why when the spelling
suggested otherwise, 1 was told it was to draw a
clear distinction between the tool and the mandrill
which is a blue faced monkey (Mandrillus
sphinx) native to western Africa. I was also told
not to ask silly questions. Well, I did not see too
many mandrills running about the factory where |
worked but listened to my elders and betters and
so, in conversation, “marndrel" it is.

Design features

As we have seen, the use of the word *mandrel’ in
general engineering is somewhat casual and can
have a variety of meanings depending on the
context. However, in horology the term has a
more specific meaning. It is used to describe a
special purpose faceplate that can be fitted to a
lathe (photo 1). It is also the name for a complete
machine embodying a faceplate of that type. As
you would expect, horological mandrels (Britten’s

One of the riser block and clamp assemblies shown in close up. The design

means that there are no loose parts to come adrift at high rotational speeds.

A HOROLOGICAL
MANDREL

Watch and Clock Makers' Handbook uses the
spelling mandril but Donald de Carle uses the
more common mandrel) vary in detail from one
make to another but most seem to have certain

H<@e
80/
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One of the riser block/ clamp assemblies
dismantled to show the individual components.

features in common. These can be listed as:

1: The work sits on riser blocks which have integral
clamps and jacking screws (photos 2 and 3).

2: The faceplate has large holes bored into it both
to lighten it and improve visibility of the work
piece when using it.

3: Two of the clamp assemblies are fitted into
what a patent lawyer might term ‘arcuate slots’.
These orientate the clamp assemblies such that
a workpiece can be removed from the clamps
just by slackening the clamp screws; there is
no need to slide the riser block/clamp
assemblies out of the way. It could be argued
that this arrangement does nothing for the
primary balance of the device, but faceplate
work usually involves some imbalance, and
the parts are relatively light.

4: A ‘pump centre’ is provided to facilitate the
centring of an existing hole in workpiece.
Among other things, the horological mandrel

is used for drilling watch plates and checking that

clock wheels run truly on their arbors. It occurred
to me that a mandrel would be a useful accessory
for my Pultra lathe and would be just as handy
for model and general engineering as it is to the
clock and watch trade. The photographs show the
results of my work and [ have included drawings
for those who wish to make a similar device for
themselves. Perhaps unusually, I decided to split
out the pump centre from the mandrel itself.
Mandrels are usually mounted on a shank

(8mm) to suit the spindle of the horological lathe

to which they are fitted and the pump centre runs

through the shank. Because I wanted to use the

device on other equipment in the workshop I

made the faceplate to screw onto the spindle nose

of the Pultra and passed the pump centre through

a blank collet. You may have different views on

the matter and can vary the design accordingly.
There is nothing very sacred about any of the

dimensions and you can make what modifications
you like. Free machining mild steel was used for
all the components drawn. | would advise against

making the device too large. It is really quite a

delicate tool and should be reserved for small,

fine work. For larger heavier items, rely on the
standard faceplate. By making it small and light
the mandrel can be run at relatively high speeds
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The mandrel mounted on the lathe spindle with the pump centre in position The riser block/clamp assemblies on the faceplate. All adjustments can
be made by hand apart from the final locking of the cap head screws.

through the lathe spindle bore.

and the integral riser blocks and clamps
ensure that nothing can come loose.

Pump centre
The only thing I have not drawn out is the
pump centre. As mentioned, this was made
using a collet blank and the pump centre
itself, which is hardened at the business
end, fits in a carefully reamed hole. The
other end is supported by a brass bush
which screws into the 3/8in x 26tpi thread
in the end of the standard Pultra draw bar.
Pultra owners will be able to recognise
what I have done and copy it easily.
Readers who do not own a Pultra lathe
will not be interested in that aspect of the
design anyway. My pump centre is made
from 7/32in. dia. silver-steel and, as
mentioned, is hardened at the sharpened
end. The spring needs to be selected with
care. I find it is best not to have it too
strong. Ideally, it should be possible to
push the sharp centre back with the finger
without giving yourself blood poisoning.
Photograph 4 shows the pump centre in
place on the machine.

Manufacture

Two 7/32in. slots on 0.89in.
from hole centre

radius

42
22
@ .69
@ 3.25 1
- 44
i ) _
— B s
251

Pultro nose details:
Thread 7/Bin dia. x 26tpi x 1/4in. deep

not made on the Pultra itself but was
machined mainly on my Myford with a
little help from the milling machine.

The faceplate itself can be turned from a
steel blank. Machine the back first and cut
the female thread and register to suit your
lathe spindle. Reverse in the chuck and
face off to within a few thousandths of an
inch of size. Mark out the large holes and
the position of the radial slot. Drill and
bore the large holes to size on the
faceplate. Try to make them all the same
size as it helps when the time comes to mill
the “arcuate slots’.

These slots were milled with the aid of a
rotary table. The two adjacent large holes
(0.94in. dia.) were picked up in turn on a
plug located in the centre of the rotary
table and the cutter offset by the required
amount from the table centre. The radial
slot can be milled by aligning the marked-out
lines with one of the table axes.

When everything else has been
machined, mount the faceplate on the lathe
and take a final skim off the surface
thus bringing it to finished length. Make
sure the spindle nose and the female socket
are clean, free from dirt and lightly oiled

For those less experienced readers 1 will Taper. e, Fincludrd t before doing this.
include a few notes on how to make the daceplate © The riser blocks need some care as they
various parts. I have to confess that it was have to be parallel and all the same height. >
—. 094
1.156 438 1. 156
| 188 r
y e
. T e
4§8' 188 .063- réog 168 . 3757
438 160
J—j— ; Y @ . 160
. | 438 | [\ =156
.563 o 188
H_.
.156 R A
- - 37H Thread both ends 2BA
= - 596 Drill clearance for 2BA
Drill ond tap 3 off 2BA holes Counter bore 1/16in. deep Stud
at spacings shown
Waist sides with 1/2in. dia.
ball nosed cutter
Riser block Clamp
©

=
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The mandrel being used for the boring of a small, thin plate. The riser blocks  Setting up of the work is helped by the pump centre even if the hole in the
hold the plate well clear of the faceplate. work is too large to locate on the point.

""_*"

The large holes in the faceplate allow the progress of the boring tool The boring tool can also be easily seen from the side, something which
through the workpiece to be readily seen. is often not possible if solid packing or a packing ring are used.

You could true them up in situ on the faceplate  at each end for the 2BA thread. While at the lathe, nuts. Mine are 7/16in. dia. and !/16in thick. You
after they have been milled, but try to get them make some nice thick washers to go under the will need three !/2in. long 2BA cap screws to

right in the first place. | used a length complete the assembly and attach the
(enough for the three risers) of bright mild clamps to the riser blocks. Photograph 5
steel for these and to reduce the risk of shows the clamp assemblies in place on the
distortion during machining the material Thread 2BA faceplate. If your mandrel is going to geta
was normalised before I started. Bring the lot of use it would pay to case harden the
material to the required section by milling -l - 114 riser blocks and clamps, but watch out for
or shaping. I put the *waisting’ in by means . 185+ @.160 & 438 distortion. This would not be too easy to
of a !/2in. dia. ball nosed cutter, but a plain ¥ Ky : correct after hardening and would really
step would suffice. It would have been =H O need surface grinding facilities. I left mine
easier to draw too! Face off one end to 1— T soft, so if I have to remake them in twenty
make it clean and square. 313 L Fine knurl years time it will be my fault.

Set up the material in your milling vice, 625 Photograph 6 shows my mandrel being
cither on the vertical slide or your vertical used to bore a small plate. Although the
milling machine. Pick up the centre of the pump centre was not able to centre this
end face with a wobbler. It is now possible particular part which already had a largish
to index the table along and pick off each of Jack screw hole in it, it did help in setting the part by
the required holes in the blocks. I cut off eye before using the dial test indicator to
each one as it was finished, faced the bar complete the setting (photo 7). The design
and proceeded with the next one. The @ .625— of the mandrel makes such boring
tapered nose was done by standing the / - ’-— . 250 operations easy as there is very good
blocks upright in a vice and milling each / . visibility of the work and the work is well
side in turn with an inverted dovetail cutter. I’ I T clear of the faceplate. Photographs 8 and
The curved relief in the underside was done 9 show how the cufting tool can be seen
with the periphery of an end mill. i from the side and rear with ease.

The clamps were made in a similar way to T | This little piece of lathe tooling does not
the blocks; everything fitted together nicely ¢ D ’ ‘ take long to make and should repay the
and without torture. I relieved the underside - ;__ 094 time taken many times over. Make it as
of my clamps by 0.02in. so that the clamping Drill and tap 2BA : carefully as you are able even if you are not
pressure is only on the tapered end. a watch or clock maker. | am sure you will

There is little to say about the studs and find many uses for it in years to come and
nuts; they are simple turning jobs. The studs Nu t may want to show it off to friends g
were turned from 7/32in. dia. steel reduced © and relations.
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Stan Bray

brings this series to its conclusion
with a description of the governor
and silencer, and offers advice on
final assembly and starting.

®Part X1 continued from page 503
(M.E. 4194, 2 May 2003)

Ithough this article deals with the final
Aassembly of our Junior, in fact, as we

shall see, the engine had to be dismantled
several times before it was fully working.
However, a complete assembly will be required
in order to make and fit the governor.

Most of the requirements for the assembly
have already been dealt with, but it will be
necessary to make 7 brass or bronze 5BA studs in
order to secure the water hopper to the cylinder.
Seven brass nuts will also be needed, and it is
suggested that four of these are made rather
longer than normal. These four are located inside
the water hopper where, if ordinary nuts are used,
they will be difficult to fit. If they are made a
little longer than usual and one end drilled
clearance size for part of the length, it will be
possible to slip them on with tweezers where they
will rest awaiting their turn to be twiddled with a
box spanner.

The governor adds a nice cosmetic touch to the
engine, but it must be said that it takes a great
deal of fiddling with to get it to operate.

THE JUNIOR
R STATIONARY
INTERNAL COMBUSTION ENGINE

Basically it is a series of levers which, in the fully
open position, rest on the sleeve that in turn rests
on the weights which swivel in the yoke. As the
engine picks up speed, the weights swing out,
pushing the sleeve, which operates the linkage to
move the throttle control to a partly closed
position. Clearances are minimal and the only
way to make some of the parts is by trial and
error and, depending on one’s ability and
patience to do so, there is then sufficient
movement for the governor to operate.

It may well be that most builders will be
content for the speed regulation to be made
via the carburettor, nevertheless the engine
would be far less attractive without the governor.
Unfortunately, a general arrangement drawing of
the governor assembly is not very practical but
hopefully readers should be able to work things
out from the photographs.

Sleeve

On the whole, construction of the governor is not
too difficult, but there are a couple of places
where improvements can be made. For a start, the
sleeve is shown as made of mild steel and, while
this will work perfectly well, it is to run on a steel
crankshaft and in no time at all scoring and wear
is very likely to occur. It is therefore a good idea
to make it of bronze.

It is a very easy machining job and, other than
taking care to see that the central hole runs true
to the periphery, there is nothing in it. The slot
can be made with a parting tool and, while the
bottom of the slot should really be square, it may
be found convenient to grind a slight angle on the
tool. This will not affect the working of the
sleeve but makes it easier to cut the slot,
particularly if the bronze used is either very hard
or very “sticky’.

Yoke

The yoke is shown as made from brass, and there
is no reason why this should not be so. The actual
manufacture is again fairly straightforward.
Simply take a piece of brass, mill a piece from
the centre and then mill a slot through the end
pieces that have been left.

The only difficulty that arises is that the flat
section which acts as the base is only !/16in.
thick, and it is impractical to hold this size in the
normal milling vice. There are various ways of
dealing with the matter. First the yoke can be
soft-soldered to another piece and un-soldered
when all the machining operations are complete.
Alternatively, it can be made from a piece of
brass considerably thicker than needed and, when
the centre has been removed, machine the block
to leave the required Y16 inch. Afterwards, >
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The components required for the governor. Fits between moving parts need
to be sloppy and the components tailored to each individual engine.

machine the slots in the end. Any attempt to
machine these before gripping the piece in the
vice will almost certainly mean the slots will
collapse under the applied pressure.

Three holes are required in the reduced
section; these need to be accurately placed. One
hole is to clear the crankshaft, the others are
countersunk for screws to hold the yoke to the
wheel. All three can be drilled and then a piece of
1/4in. dia. rod passed through the wheel and the
yoke, and the securing holes spotted from that.

It is worth changing the diameter of the screw
for this fixing. The original drawings show 7BA
and while this size will fit, it is very tight to the
edge of the centre boss. To prevent any possibility
of the holes breaking out, 8BA was used and the
reduced diameter of the countersunk head also
made it easier to drill the yoke.

Holes are required at each end with which to
pivot the weights. Drill through both sides of the
slot in one go with a tapping size drill, then open
out to clearance on one side, and tap the other.

Weights

The weights are made from brass and, once
again, the actual manufacture is simple enough
and should pose no problem. However, it has to
be confessed that when trying to work from the
original drawings it was very difficult to imagine
quite what the components were going to look
like. For the benefit of readers both orthographic
and isometric drawings are included here.

The easy way to machine the weights is to
begin with a piece of 3/8in. square bar held
vertically in the vice and to remove metal each
side to leave a 1/8in. wide tang. Cut the piece to
length and hold it in the machine vice by the tang
to machine the actual weight. All that is then left
is to drill the pivot hole and file the tang to shape.

It is essential that the movement of the weights
is free and sloppy as the working of the governor
depends on their easy movement, which also
applies to all the moving parts in the governor
sub-assembly. The edges of the weights are
shown as square but having left them that way it
was soon discovered that they could just catch on
the edge of the groove in the sleeve; matters were
improved by filing a small chamfer on the edge.

The control rod and throttle rod are quite
straightforward but need to be bent as the
governor is assembled and worked out from the
job. The lever also needs to be made as work
progresses as it is inevitable that the bends will
vary from model to model. The lever bracket fits
under the crankshaft bearing utilising the two
holes shown on the drawing of the cover.

Missing from the original drawings is the fact

]
£ |
¥ I»_“i."ll"-rj-'lt"J

Control Bracket
One ofl -Brass

©

118"

=1

| '-_IJ'16
fo]

-
-

i
£ F=TFThread 10BA
Eal
_L

Throttle Rod

One off - mild steel

1/16" Dia,

s

r
3
1

36"

— 34" — £
L J

Approximately 2 -1/4 "
Check from job to suit model.

that a light spring is required between the bracket
and the adjustment knob on the control rod. It
really does have to be very light for the governor
to work and eventually a spring from a ball point
pen was found to be reasonably successful.

The governor was assembled by trial and error
with the sleeve in place but with the wheel and
yoke removed. It was found that by increasing
the thickness of the long section of the lever
bracket it was possible to get a little more
movement on the throttle control.

Glow plugs

Most of us are likely to be familiar with the spark
plug to which, to some extent, the glow plug can
be likened, even though there are considerable
differences. The spark plug is assembled from
two metal sections insulated from each other
with a material with the ability to withstand the
high voltage current. This will generally be a
ceramic, but a number of model engineers with
an interest in internal combustion engines have
successfully used epoxy resin as the insulator
with considerable success. In operation, a high
voltage is applied across the electrodes at the
appropriate moment to cause a spark to jump
across the two, igniting the mixture of gases in
the cylinder.

The glow plug also has two metal sections that
are insulated from each other apart from one or
more fine platinum wires. These wires glow with
sufficient heat to fire the mixture and do not
depend on a high voltage. Although a battery is
often connected to the plug to get the platinum
wires to glow initially, the heat created by
compressing the mixture is usually sufficient to
maintain temperature once the engine is running.
As the piston recedes and the engine cools so do
the wires on the glow plug, only to reach operating
temperature again as the mixture is once more
pressurised sufficiently to raise the temperature
of the electrodes. It is important to remember that
although terminals for wiring will be fitted to the
glow plug when it is purchased, there are not for
general use.

As already mentioned, it may be that a small
electric current might be required when starting
the engine and maintained until the temperature
of the mixture rises sufficiently to heat the wires
without the application of a current. This is
usually supplied by a 1.5V single cell battery, but
beware, although the voltage is low, the current
consumption is high and so a reasonably good
quality battery should be used.

It is not always necessary to use a battery.
Some glow plugs will heat up sufficiently
following a few turns of the engine and it may

well be worth trying that method prior to
connecting a battery.

Probably because it has less time in which to
cool completely, most glow plugs work best with
fast revving engines. A wide variety of plugs are
available. These are designed for different
temperature ranges and so the best advice is to go
to a real specialist in the subject and get what he
or she considers to be the most suitable plug for
this engine. Your local model shop may stock
glow plugs but whether or not the salesperson
has a good knowledge of their capabilities might
be a different matter.

Finally, we return to the similarity between
glow and sparking plugs, and in particular to the
fact that, as many of us are only too aware, a
sparking plug can break down for a variety of
reasons. These include the use of plugs of the
wrong length or wrong heat range, incorrect
fuel/air mixture and bad timing as well as
general misuse. The same problems can also
cause the failure of the glow plug. So, if the
engine does not run straight away when it is
finished, do not immediately assume the worst,
It could well be the glow plug which is causing
the problem. If it does not fire after being turned
over a few times, without the plug being
connected to the battery, try connecting one to
see what happens. It should then be possible to
at least get a splutter. If you do, check that the
plug is the correct length.

Eventually the wires will erode and the glow
plug will require replacement. This is no different
to the effect that we see when the electrodes of a
spark plug wears down.

Spark plugs
Some readers may prefer to use a sparking plug
rather than a glow plug. Using one will involve
making a suitable contact breaker that can
probably be fitted to a flywheel. A coil will also
be required. Small spark plugs and tiny ignition
coils are available from good model shops.
Spark plugs can be home made. After all, they
are only two pieces of metal insulated from one
another, and at one time a popular way to make
them was by moulding the body from epoxy
resin. That too is something with which
individual builders may wish to experiment.

Starting and running

Having fully assembled the engine and fitted
what was considered to be a suitable glow plug, a
length of flat belting was wrapped around a
flywheel to spin the engine up in order to start it.
After several attempts with the glow plug
connected to a battery the result was complete
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failure. From correspondence received it appears
that others have had similar results. Fuel was
getting through so, believing that petrol might
not be suitable, a small quantity of model aircraft
fuel was poured into the plug hole and a further
attempt made. This time the engine coughed into
life but quickly faded and stopped.

It was time to telephone a few friends who had
experience of engines fitted with glow plugs.
The general consensus seemed to be that the
type of plug in use was incorrect and there were
various promises of different types to try.
Waiting for their arrival was unfortunately rather
frustrating, but arrive they did, only for the same
result to be achieved.

More telephone calls and some personal
discussions later, the only positive outcome was
that all those consulted and to whom the engine
was shown agreed that there was no reason why
it should not work. Most appeared to believe
there was no need to connect the plug to a battery
and one positive suggestion was that the engine
might have too much compression. My own
opinion until then was that more compression
was needed, but apparently glow plugs do not
work well if compression is increased.

With desperation becoming evident, the
engine was dismantled and the expansion
chamber enlarged a little. The result — still no
surge of power, just a few coughs and splutters.
The thought occurred to me that the fuel pipe
might not be allowing sufficient fuel through and
a larger diameter pipe was fitted with a more
encouraging result. Instead of coughing and
spluttering three or four times, the engine
coughed and spluttered five or six times, but no
matter how I tried, that was all [ got.

The engine was dismantled once more and
everything checked. During the process the
thought occurred to me that the flywheels were
not exactly particularly heavy, so I adapted a
chunk of 4in. dia. brass to fit on the side

without the yoke screwed

The finished engine seen here with the original
cast flywheels. Note the governor details.

brass. At least it has been demonstrated that the
engine will work and it is impossible to think
why such an obvious solution to the problem did
not occur earlier. After all who has ever heard of
the use of a lightweight flywheel?

Another thing to beware of is the softness of
the material used for the flywheels. The tapered
hole tends to gradually enlarge as pressure is
brought to bear by rotating the wheels and no
doubt the holes will soon become enlarged and
the wheels will then become loose. Builders are
urged to seriously consider changing the material
from which the flywheels are made. Should there
be any concern about spoiling the appearance of

the engine by using disc flywheels, readers may

take heart from the fact that many of the original
engines of this type had discs.

Silencer

Mainly for the sake of appearance, a small
silencer was made from some odd bits of brass
tubing. The prototype would certainly have had a
silencer and for the few minutes it took to make
it certainly improved the appearance of the
model. It consists of five parts which are shown
on the drawing. Readers need not, however, stick
to the drawings, as a quick look around a rally
field where full sized engines are running will
quickly demonstrate that a wide variety of
contraptions are used to do the job.

To make the silencer shown here, take a length
of 3/8in. hex. brass bar, thread one end fo fit the
engine and machine the other end to !/4in. dia.
for about !'/4in. length. Drill right through /32
inch. Take a short length of !/2in. dia. brass bar
(assuming the tube used for the silencer is 1/2in.
diameter) and turn a step to fit inside the tubing
for about /16in. in length. Drill the face where
the step is 3/32in. dia. about !/4in. deep. File or
mill a flat on the periphery of the bar to a depth
of about 3/32in, leaving the end of the picce that
fits in the tube full diameter for at least !/16in.
Silver-solder all three picces together,

Make sure that the open end of the tube is
thoroughly deburred and machine a short length
of !/2in. diameter bar to a really good press fit in
the tube. Drill and tap the bar !/4in. x 40tpi. Puta
short length of the same thread on a piece of
l/4in. dia. tubing, screw the tubing into the plug,
push the plug into the tube, and there we have an
attractive and effective silencer.

All in all the model is very attractive and
construction is generally straightforward. The
situation regarding the flywheels is a little
unfortunate and it is just possible, although rather
doubtful, that after an extended period of running
those supplied will contain sufficient momentum
for the engine to operate.

to it. What a difference!
This time it was ‘all
systems go’ and the
engine was even tried T
successfully without the
starting mixture. Various B
glow plugs were also tried,
some giving better results
than others. Unfortunately [ o8
since they were all 1
unidentified donations it
is not possible to say
which was the most
suitable and the answer to
enquiries about the best
type to use is still awaited.

There is no doubt that =
the main problem where AT
running is concerned is
the material from which
the flywheels are made.
They are not heavy
enough, and this will need

Silver Solder
Both !omts.\::_‘

Thread

Taper
push fit
in tube

Thread
114" x 40

to be remedied, cither by
putting a heavier rim on

the existing wheels or by
replacing the flywheels
supplied with cast iron or

0.5 ru:....

The situation regarding the
glow plugs is a difficult
one compounded by the
fact that as well as different
firing capabilities, glow
plugs also come with a
number of different threads
and it seems probable that
i those most likely to suit
this engine may have a
larger diameter thread than
specified. Nevertheless,
the engine will work
provided one is patient
and ensures that the

assembly is correct.
A small problem that

e may arise is the possibility

3/8"
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Silencer

of sticking valves. There is
no provision for supplying
oil to the stems which,
unless lubricated, will
almost certainly stick. A
drop of oil applied before
starting helps but the stems
dry out fairly quickly and

will need to be

closely watched.
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Robert G. Thomas
in Philadelphia introduces a novel
scheme for manhandling a heavy

live steam locomotive.
@®Part ]

y Nellie is a lin. scale 43/4in. gauge
M2-4-0 live steam locomotive built by

my late father George in 1966. It is
representative of a type sometimes used in timber
regions of North America around the end of the
nineteenth century. What sets this particular live
steamer apart from numerous others with which
we are all familiar, is its unique design which
enables the boiler to be separated from the
chassis in a matter of minutes, simply by removing
a few bolts, without manually disconnecting any
pipes or linkages!

Conversely, combining boiler and chassis
assemblies for normal operation is a rapid one-man
operation requiring only lowering the boiler onto
the chassis and bolting them together, once again
without further attention to any interconnections.
The heart of the design is a pair of flat mating
surfaces across the centre of the saddle. The upper
half of the saddle is permanently attached to the
smokebox, the lower half is integral with the
cylinder block. These interfacing surfaces have
three matching ports for

1: steam from superheater to cylinders,

2: exhaust from cylinders to blast nozzle,

3: feed water from axle pump to boiler.

The remainder of my article describes how the
basic concept for Nellie arose and was further
refined into a locomotive possessing extraordinary
advantages over traditional designs in terms of
case of handling and maintenance at home and at
the track. This is not a ‘construction’ article,
although certain constructional details will be
included when they contribute to the clarity of
an explanation.

-'4-: P T 4

LOCO]
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Finally, I have no illusions that the methods
described here, despite any advantage [ might
attribute to them, will be embraced by those model
engineers for whom fidelity to scale and strict
adherence to prototypical construction practice are
absolutely essential. However, for builders
possessing a flexible view of their hobby, who can
accept internal changes (as we all do with boilers,
tender tanks, etc.!), or who can tolerate an
innocuous non-scale device, the practical benefits
of the novel construction to be described here can
be realised without significantly altering the
appearance of the locomotive. Whether or not to

L Ve SR

OTIVE

Author taking Nellie for a relaxed run on the
Pennsylvania Live Steamers ground level track.
Throttle extension in hand and other essential
controls conveniently located on back of tender,
the driver has full control of his locomotive
without obscuring its aesthetic details.

accept those compromises are decisions that can
only be made by each builder in consultation with
Inspector Meticulous.

Historical background

By the time he retired as a teacher, George had
built three live steam locomotives. The first was
a 212in. gauge Baltimore and Ohio 4-6-2
constructed from castings and drawings
marketed in the US in the late 1920s by British
émigré Harry Coventry. It provided great fun for
us on a 32ft. circle of track in our back garden,
attracting considerable local interest, especially
when we ran it at night at the head of a scale
freight train.

When the war ended and a local club was formed
nearby, George’s interest turned to lin. scale,
resulting in completion of a 4%4in. gauge 4-6-0 in
1950. This massive Camelback (centre cab)
locomotive had a 6in. boiler barrel and Wooten
fircbox of 80sq.in. grate area, endowing it with

prodigious hauling capability at the expense of

Author lowering Nellie's boiler on to chassis in the first stage of assembling the ‘kit". Although not
shown here, the grate and ashpan would ordinarily have been set in place on the chassis rear cradle
before the boiler is lowered. Note proprietary connectors on tender water hoses.
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This flat surface on the chassis portion of Nellie's
split saddle registers with a corresponding one
on the boiler with three connecting ports for
(from front) steam from superheater to steam
chests; exhaust from cylinders to blast nozzle

in smokebox; and water from axle pump to
feedwater heater in smokebox. Assembly bolts
screw into the threaded holes at the four corners.

considerable human effort for transportation and
handling at the track and for routine maintenance.
But physical effort didn’t matter then, after all
everybody was young and strong in 1950!

With weight in mind, the next engine built was
a lin. scale version of a handsome 4-4-0 designed
by William Mason and manufactured at his
Taunton, Massachusetts works in 1857.
Locomotives of that era in the US ran on lightly
constructed track, often literally ‘thrown on the
ground’, so they had to be very compliant to
accommodate road undulations and were
themselves lightweight fo minimise track damage.
At 76lb. the model is similarly light, well within
the capability of a fit individual to lift and carry,
although somewhat ‘slippery’ on grades of | in
60. Often referred to by British friends as a
‘Cowboy Engine’, this locomotive was the subject
on the front cover of M.E. 3542, 6 August 1976.

George’s enthusiasm for lin. scale was
undiminished when he retired in 1964, but he
recognised that by the time he completed another
locomotive, his stamina might have declined to
the extent that any conventional locomotive
within North American loading gauge and with
reasonable passenger hauling capability would
be too heavy for him to handle alone. This
depressing inevitability arose from witnessing
the plight of many friends who started building
large locomotives in their later years only to be
frustrated when the completed engines were too
burdensome to enjoy.

After pondering this dilemma at length,
George saw that the fundamental solution lay in
a medium-size locomotive that would easily
come apart into two sections, each within
reasonable weight limits, and possessing a
convenient means for quickly separating or
combining them. Here was the path to a practical
locomotive whose two major parts could be lifted
in or out of a car’s boot and carried to the
steaming bay or workshop without undue
physical strain by just one man ‘of a certain age’.
As finally built, Nellie s chassis weighs a modest
481b., and at 541b., the boiler slightly more.

Before working out mechanical details for
separable sections, thought was devoted to the
wheel arrangement that would be most
appropriate for a two-piece locomotive of
moderate size. After lengthy deliberation, the
decision was made to build a 2-4-0, on the basis
that the two-wheel pony truck would materially
reduce the tendency for vertical and lateral
bobbing and lurching associated with an 0-4-0 or
0-6-0, but without appreciably increasing the
locomotive’s overall length or diminishing its
traction. A general arrangement was envisaged
that approximately centred the boiler barrel over
the driving wheels. The firebox is thus located
completely behind the rear drivers, supported by
a cradle-like extension of the frame, where it
tends to counterbalance cylinder weight and
simplifies ashpan and grate arrangement. The
wisdom of that approach has since been borne out
by the completed locomotive, whose longitudinal
balance point is located exactly between the two
driving wheels and which exhibits excellent high
speed behaviour on the track.

Assembling the ‘kit’

The boiler section is fastened to the chassis at the
front of the locomotive by four vertical bolts
which pass from the interior of the smokebox,
through the interfacing surfaces, and into tapped
holes in the cylinder portion of the saddle. The
flat mating joint, 23/4in. long by 21/8in. wide, is
sealed with a single gasket 0.032in. thick with
clearance holes for the fastening bolts and the
steam, exhaust and water ports. It is permanently
glued to the boiler-half of the saddle. A flat
jointing surface is easy to machine, avoids
complications that might arise from use of
multiple *O’-rings, and has shown no tendency
for leakage at any of the ports, even after
hundreds of assembly/dis-assembly operations
with the original gasket. To assist in acquiring
proper alignment during assembly, the interface
on the boiler side of the saddle is recessed about
1/16in. within a narrow frame that just fits around
the cylinder saddle, so that when the boiler is
lowered on to the chassis and wiggled slightly, a
‘clink® is heard as the two saddles mate,
indicating correct alignment.

By now sceptics are likely to be saying, “All
well and good, but how do you get your hand in
the smokebox to insert and tighten those four
blinking screws? " The answer is, you don’t have
to put your paws in the smokebox at all. George's
ingenuity came to the fore again with design of
special bolts, inserted and tightened by means of
three purpose-made tools that make the job quick
and easy. The bolts are made from ordinary !/4in.-
20 UNC steel bolts with 7/16in. A/F hex. heads.
The tops of the heads are turned to a dome shape,
retaining about 5/32in. height of the original
hexagon. A /4in. I/D x ¥8in. O/D x ¥/8in. long
steel sleeve slipped over the shank up to the head
of each bolt is silver-soldered in place.

Front-end assembly of the locomotive is
accomplished quite simply. Although a
description of the procedure tends to be rather
wordy, details of the assembly process and the
special tools employed will be apparent from
accompanying illustrations. First, the boiler is
lifted over the chassis and carefully set down on
the cylinder saddle, listening for the ‘clink’

&
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Smokebox interior showing two of four holes for
front-end assembly bolts. The large curved pipe
carries steam from superheater to front interface
port; copper wire wrapping protects it from
erosion by high velocity ash emerging from flues.
The short vertical chamber with hex. cap is a
‘dope cup’ for supplemental cylinder lubrication.
The tubular grid at left is a feedwater heater. The
small pipe at right carries steam from a cab-
mounted valve to a small cylinder mounted
outside the smokebox for drain cock actuation.
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confirming alignment; the firebox end is
automatically supported in its proper position by
the frame cradle. One of the four special bolts is
snapped into a slot at the forked end a of /8 x
1/2in. flat mild steel handle about 6in. long,
where it is lightly retained by pressure against its
head from a flat spring riveted to the handle. The
bolt is manoeuvred with the handle through the
front of the smokebox and pressed downward
into a mounting hole, then the handle is pulled
straight out, releasing its hold on the bolt. This
process is repeated for the remaining three bolts.

Inasmuch as the interior of the smokebox is
cylindrical and thus does not present a proper
seat for the bolt heads, bushes with clearance
holes and horizontal bolting faces, and with
curved bottoms to match smokebox interior
radius, are silver-soldered inside the smokebox at
cach of the four bolt locations. These bushes also
serve to raise bolt heads above the bottom of the
smokebox to facilitate manipulating the bolts
into their holes and tightening them.

The next operation is to run up each bolt almost
fully tight. This is conveniently done with a
second tool made from a piece of flexible shafting
about 9in. long ‘liberated’ from the centre of a
speedometer cable or similar source. A 7/16in.
hex. socket wrench is soft-soldered to one end of
the shaft, and a knob is fixed to the other end.
When the flexible shaft is lowered through the
locomotive’s chimney and slowly rotated, the
socket wrench tends to twirl in a circular path
over a domed bolt head, which it captures quite
casily. This apparently miraculous gift of nature
has to be seen to be appreciated, but it really does
work quite reliably due to slight residual
curvature in the flexible shaft, causing the wrench
to follow an easily controlled path over the bolts.
Once on a bolt head, it is a simple matter to run up
the bolt finger tight. Again, it takes longer to
describe than to carry out this process.

The third and final operation at the front end is
to fully tighten all four bolts. This is done with a
stepless rollerclutch type of ‘ratchet’ wrench
with its handle bent to fit around the blast nozzle
and other obstructions in the smokebox. Emphasis
is on stepless, or at least a wrench having rather
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fine steps, as opposed to a coarse ratchet action,
which would make tightening the bolts difficult
due to severe restrictions on angular rotation of
the handle imposed by smokebox obstructions.
In contrast, a roller clutch or small-step
ratchet will not appreciably limit handle
‘start’ and ‘stop’ positions. That
completes front end assembly, and
we are almost finished putting the
locomotive together!

Now we briefly turn our attention
to the back of the locomotive, where
the firebox is supported by a robust
rectangular cradle extending behind
the frame. Three internally threaded
1/4in.-20 UNC bushings are silver-
soldered in the rear cradle stretcher
below the drag beam. Ordinary
1/4in.-20 x ¥/4in. alloy steel socket-
head screws, modified by reducing
the threads to root diameter at their
ends, are screwed into the bushings
so the unthreaded ends enter
matching clearance holes in a
downward extension of the rear mud
ring. Thus, while the boiler and
chassis are rigidly held in a fixed relationship at
the saddle junction, the rear of the boiler is free
to move longitudinally relative to the chassis,
sliding on the smooth, threadless screw end
sections to compensate for minor construction
discrepancies and differential expansion
between the boiler and frame.

That’s all there is to assembly; we now have
a conventional one-piece locomotive ready for
service after no more than five minutes
assembly time!

Prejudice and preferences
Simplicity of assembly and dis-assembly would
not be possible without clever accommodation of
the three auxiliary functions of water
management, drain cock actuation, and valve
gear control. Non-traditional methods have been
employed to eliminate all pipes and mechanical
links between the boiler and chassis that would
otherwise detract from the fundamental precept
of the two-piece concept. Methods actually used
for Nellie will be described shortly, but it is first
necessary to explain historical preferences that
have influenced operation at our local track for
over 50 years.

My club, the Pennsylvania Live Steamers,
has had ground level tracks exclusively since

Three socket head screws with threads turned down
at their ends, screw into the drag beam, providing

Three special assembly
tools are (from top) a
forked-end handle with
flat spring to retain bolts
for insertion in
smokebox holes; socket
wrench on flexible shaft
for running up bolt;
ratchet socket wrench
with handle modified to
avoid smokebox
obstructions used for
final tightening. The
same tools are used in
reverse order for rapid
dis-assembly of the
locomotive.

our founding in 1946 when our first 21/2in.,
31/2in. and 43%/4in. multigauge track was built.
(Yes, you did read that correctly: 2!/2in. gauge
ground level can be highly satisfying, but that’s
another story!). The original members of PLS
were of one mind about ‘The Right Way’ to

sliding support for the firebox on the chassis.

Advantages of Southern valve gear low profile and accommodation of short-coupled wheel
arrangement are apparent here. Note absence of a combination lever; the vertical component of
elliptical motion at the end of eccentric rod is transferred through a rocking shaft and bellcrank to the
valve spindle for lap and lead. Cylinder drain cocks are operated from cab by the piston rod of a small
cylinder on the smokebox pressing against a chassis-mounted drop link to the cock mechanism.

Close-up of assembly bolt in forked handle. After
a bolt has been lowered in a smokebox mounting
hole, the handle is pulled straight back, releasing
it and leaving the bolt in place. The domed bolt
head assists capture by both hex. socket wrenches,
and the collar under the head elevates it to
facilitate access.

operate a miniature locomotive on a ground
level track, that being from a relaxed position on
a comfortable riding car behind the tender so as
to not desecrate the locomotive’s appearance
with an out-of-scale driver (especially with big
feet) perched atop the tender. This admittedly
narrow-minded  opinion  was
reflected in the club motto,
Errabundi Saepe, Semper Certi
(Often Wrong, Always Certain).
Some deviations from convention
are thus still adopted as standard
features on many of our engines,
including a bypass valve within easy
reach at the back of the tender; an
extension rod from the regulator to
the driver’s hand; and an unobtrusive
extension from the reverser to the
back of the tender to permit
optimum adjustment of cut-off. The
necessity to occasionally get up
from the riding car to tend the fire is
an inconvenience willingly accepted
to preserve the aesthetic splendour
of the steam locomotive in stride. Of
course none of this is applicable to
operation on elevated tracks, where access to
operating controls is usually unrestricted.
@7To be continued.
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The Mark 1 gyro on the left compared with the much improved Mark 2 at right.

DABBLING WITH

David Wilcox,

unable to purchase a ‘toy’ gyro,
describes how he made one and
then introduces us to the basic
theory of these fascinating devices.

buy my 10 year-old grandson a traditional
toy gyroscope; you know, the sort that we
spun up with a length of string and balanced on
top of a diecast Eiffel Tower about 4in. high.
Depending upon how fast the rotor was spun up, it
would balance for perhaps 10 or more seconds,
then slowly and with increasing speed, gyrate
round the tower and finally topple over. The
nearest [ could find for about £4.99, was a
Chinese made electrically driven top about 3in.
dia. powered by a pair of ‘D’ batteries. It was
underpowered, literally ate batteries and when
inevitably it was dropped on the floor, the rotor
was put out of balance and that was the end of that.
So why not set to and make a traditional toy gyro?
Over a weekend, I knocked up the Mark 1 gyro
shown on the left in photo 1 above, but this was
not a great success for reasons which I will
explain. The following week I constructed a Mark
2 model which is, [ think, every bit as satisfactory
as the gyros of my childhood. Much later, gyros
continued to hold a certain fascination; initially,
as an army light aircraft pilot, I was curious to
know how some flight instruments worked.
Subsequently, 1 spent over 30 years closely
associated with guided weapon system
engineering where gyros in one form or another
lic at the heart of missile guidance control
systems. So first of all, a little simple theory.

This article was prompted by my inability to

Basic theory
A free or space gyroscope consists of a heavy
metal wheel rotating at high speed, universally
mounted in a pair of gimbals so as to have three
degrees of freedom:

1: Spinning about the X-axis,

2: Tilting about the Y-axis,

3: Turning about the Z-axis.

The inner gimbal is free to pivot within the
outer gimbal and the outer gimbal can pivot

@ FIGURE 1: A FREE OR SPACE GYRO

within the frame (fig 1). When the rotor is made
to spin at high speed, the device will exhibit two
fundamental properties: gyroscopic inertia or
rigidity, and precession. There is often a little
mystery connected with precession because if
you fry to turn or tilt a spinning rotor, it seems have
a will of its own. Both these properties depend on
the principle of the conservation of angular
momentum as derived

on three factors:
1: the mass of the rotor (m),
2: the distance at which the mass acts from the
centre or radius of gyration (r),
3: the speed of the rotor (omega or w)

Those who did physics at school may
remember that the moment of inertia of a wheel
is defined as

= Sigma [(m) x (Y]

i.e. the summation of the mass of all the particles

making up the rotor times the radius squared of

all the particles, items 1 and 2 above. And then

the angu]ar momentum (H) of the rotor becomes
=1 x w (the angular velocity: omega).

GYROS

From this we can deduce that the mass of the
rotor should be concentrated at the periphery of
the wheel so that (r)* has greatest effect. For
example, 1gram at a radius of lcm has a moment
of inertia of 1gram.cm? but that same lgram ata
radius of 2cm has a moment of inertia 4 times
greater. Doubling the speed of the rotor merely
doubles the angular momentum.

Precession
Precession is the angular rate of change in the
direction of the plane of rotation of the rotor due
to an applied force. The change in direction takes
place, not in line with the applied force, but
always at a point 90deg. away in the direction of
rotation. Put another way, precession is always in
such a direction as to align the spin axis of the
rotor with the axis of the applied torque. So the
output axis (or axis of precession) is always at
right angles to the input axis (or torque axis).
Alternatively, this can be represented by
vectors, one aligned with the spin axis and the other
with the torque axis. The resultant is the direction
in which the spin axis has moved towards alignment
with the torque axis. How precession occurs, |
will attempt to explain in an appendix and I will
also describe a gyroscopic lash-up which
demonstrates the principle.

from Isaac Newton's
second law which, in
effect, says that the
angular momentum about
a given point remains
constant unless acted
upon by an external force.

The two properties of

the gyroscope may be
elaborated as follows.

Precession Plane
Rigidity

Rigidity is the property
which resists any force
which tries to change
the plane of rotation of
the rotor. (See fig 2 fora
general definition of
gyro planes and axes.)

This property depends ©

Torque Plane

FIGURE 1: GYROSCOPE PLANES AND AXES

Precession or
Output Axis

Spin Plane

Torque or
Input Axis
/ P

Spin Axis

MODEL ENGINEER 19 SEPTEMBER 2003

321




Toy gyro

Now for the toy gyro:
Mark 2. This consists of
a brass rotor secured with
Loctite 601 Retainer to a
mild steel shaft running
in brass cone bearings

\.‘

Torque Axis
P / o S o ey
W } rigidity. Cyclic pitch is
-] s g used to control the
.- -~ Precession | girection of flight by
Spin Axis — Direction | tilting the disc plane in
the  desired  flight
FIGURE 4: VECTOR REPRESENTATION direction.  Assuming

clockwise rotation when

©

mounted in a single

annular gimbal. The drawing (fig 5) shows the
detail. A further annular ring is fixed at right
angles to the gimbal in the plane of the rotor,
merely to enable the gyroscope to be held in one
hand while running it up to speed with a length of
string with the other.

The photographs show that the rotor has been
undercut in order to concentrate the rotating
mass closer to the periphery. While this is not
essential, extra mass which makes a relatively
small contribution to angular momentum will
only add to the friction at the bearings. In order
to run the rotor up to maximum speed, the shaft
should be as small a diameter as possible, but the
hole through the shaft has to be big enough to
allow a length of string to be threaded easily. The
hole should be bevelled slightly otherwise the
string will wear out rapidly, The ends of the shaft
should be turned to 60deg. points to match the
60deg. female brass bearing.

The gimbal ring was machined in the lathe
from a sheet of ¥/16in. thick aluminium alloy and
likewise the cross frame, the inside diameter of
the latter being the mid diameter of the gimbal
ring so as to accommodate housed joints at their
intersection. While these annuli are still in the
lathe, it is important to mark the four 90deg.
points using a dividing mechanism. I use a
dividing plate fixed in the back of the lathe
mandrel. An 8BA nut and bolt unite each housed
joint on assembly.

The brass cone bearings (60deg. female) were
turned and screwed 4BA from hexagonal stock
s0 as to leave a ball shape at one end. This ball
will fit into a socket on an Eiffel Tower. The
gimbal ring was tapped 4BA at points 180deg.
apart and the bearing screws, each given a dab of
Screwlock, were then adjusted so that the rotor
ran freely with no end shake, having given the
bearings a drop of oil. The end of a piece of string,
about 18in. long, was inserted in the shaft hole,
wound up about 20 turns, given a sharp pull and
away it went. A very satisfying weekend’s work.

The Author’s Mark 1 gyro with its undersized
rotor; note how the rotor is undercut.

FIGURE 3: A RATE GYRO

©

Earlier, I mentioned the Mark 1 (photo 2). It
worked, but not very well because the diameter
of the rotor (only 1!/4in.) was too small to
achieve enough angular momentum. There was
also too much useless mass close to the rotor axis
and, of course, the relatively higher friction of the
bearings. I seem to recall that the toy gyros of
yesteryear generally had a rotor diameter of
about 2 inches. The diameters which I have
played with have been predicated by the brass bar
I had in stock. Incidentally, children’s tops often
have a diameter of about 6in. and can be pumped
up to a speed of perhaps only 200rpm and yet
remain stable for a few tens of seconds. This
clearly demonstrates the radius squared element
of angular momentum.

Returning to the ‘toy’ gyro. Within a few
seconds it will start to gyrate round the tower
leaning at an ever increasing angle until it topples.
Why is this so? The answer, of course, is
precession. Consider a gyro which is beginning to
lean a little (it would be difficult at the start to
plant it absolutely vertical). The weight of the
gyroscope is acting through the centre of gravity
of the whole, which we can suppose is at the centre
of the rotor which is now offset from the point of
support. So gravity is exerting a couple, or torque,
on the gyro. If the rotor is turning clockwise when
viewed from above, the gyro will start gyrating
clockwise since the precession is acting at 90deg.
to the gravitational torque. As the rotor runs down,
its gyroscopic rigidity collapses and the gyro
topples. 1 found that my gyro would remain erect
for in excess of a minute when the ball end was set
on the smooth top of a baked bean tin.

The classic demonstration of precession is the
bicycle wheel, weighted with lead on its
periphery, rotating in a shaft held, axis horizontal,
by someone standing on a revolving chair. Spin
the wheel, rotate its axis clockwise or
anti-clockwise in the vertical plane and lo and
behold, the person turns right or left depending on
the direction of rotation of the wheel. A notable
example of precession is the behaviour of rotating
helicopter blades which exhibit strong gyroscopic

viewed from above, in
order to tilt the disc forward, the cyclic pitch
control must be applied 90deg. in advance.

Practical gyroscopes
In real life, gyros are essentially of two types.

I: Free Gyros (fig 1) which have a double
gimbal and are said to have three degrees of
freedom, including rotor spin. In this type,
the wheel axis will remain pointing in a
constant direction in space, whatever the
outer frame is doing, provided that no
external torque acts upon it. An example is
an aircraft artificial horizon instrument
which can do this within certain limitations.

2: Rate Gyros (fig 3) which have only two
degrees of freedom, i.c., a single gimbal
between rotor and fixed frame. In its
simplest form, a spring is attached between
gimbal and frame. This spring produces a
torque proportional to the amount the rotor
axis deviates from the zero position. If the
outer frame is rotated, then precession
occurs in a direction at right angles to this
rotation and the spring is stretched. This
causes torque to act in the opposite
direction, consequently the rotor axis will
reach a new position of equilibrium in
which the deflection from the zero position
is proportional to the external angular rate,
provided the rotor speed remains constant.
The spring rate is chosen to suit the range of
angular rates likely to be encountered. This
is the basis of an aircraft turn rate instrument.

Rate gyros are the most common form of
gyroscopes used in guided missile control
systems and in inertial navigation systems, are
now micro-miniaturised, precision engineered
and highly sophisticated and rather than springs,
they use torque motors to counter the precessional
force. They may be engineered to measure
angular rates of hundreds of degrees per second
down to fractions of a degree per second.

The Author’s simple rate gyro rig; note the
dashpot for damping and pointer for indication.
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FIGURE 5

: ELEVATION
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How the gyro is spun depends largely on the
application. Simple aircraft instruments used air
jets impinging on buckets cut in the periphery of
the rotor, the air pressure being derived from a
Pitot in the airstream, or a pneumatic pump.
Short range guided missiles often use a gas drive
derived from a cordite charge which typically
might run up the rotor to 60,000rpm in less than
half a second and then freewheel. Modern gyros
are most likely to be driven electrically, the rotor
itself forming part of the motor.

Simple rate gyro demonstrator

[ thought it would be instructive to make a simple
rate gyro which could at least demonstrate rather
crudely the proportionality of torque (deflection)
to an angular rate input. The rig is illustrated in
photo 3. Using string to run up the rotor was
ruled out because rotor speed would vary and
rigidity would be insufficient. A small 12 volt
DC electric motor was chosen, having a double
ended shaft and rated at 8500rpm. (Squires Code
DCM610, price £2.95. Squires are mail order
only, tel: 01243-842424, and they publish an
excellent catalogue. [ hasten to add that I have no
connection with this firm).

A motor with a double ended shaft allowed a
rotor to be attached to each end enabling a point
of balance to be found somewhere near the centre
of the motor at which to fix the gimbal. A close
fitting collar or yoke was fabricated from 3/16in.
thick aluminium alloy to fit over the motor body
and secured with a set screw at the point of
balance. An identical pair of rotors about 1!/4in.
dia. were fixed to the shaft with Loctite 601
Retainer. Bolted to the collar are a precession
deflection pointer, an aluminium bar (to each end
of which are attached the torque springs) and a
pair of insulated terminals for the 12 volt
connection to the motor and to the 12 volt supply.

In addition, the outer end of the dashpot piston
connecting rod pivots on one end of the bar. The
dashpot is essential to provide viscous damping to
the system which would otherwise tend to be
unstable due to the natural frequency of the set-up.
The dashpot consists of a bevelled piston acting in
a close fitting brass cylinder of about 3/8in. internal
diameter. The piston/cylinder were generously
lubricated with a thick oil and a tiny hole 0.35mm

was drilled in the bottom of the closed cylinder to
prevent hydraulicing. On reflection, this hole
should have been drilled through the piston to
prevent oil dripping out of the cylinder.

The extent of deflection of the pointer will
depend on the strength of the springs chosen and
the rate at which the gyro is rotated in the horizontal
plane. To make it easier to rotate, the gyro is
mounted on a simple turntable. The 12 volt DC was
supplied to the motor via thin flexible leads designed
to minimise any torque acting on the turntable.

The gyro seemed to have plenty of rigidity and
the set-up worked exactly as expected but, to be
honest, demonstrated little more than the humble
bicycle wheel.

Conclusions

As far as | am aware there are no obvious
applications of gyroscopes in the field of model
engineering and in any case it is not yet possible
to go out and buy gyros which are both affordable
and do not need a lot of complex electronics to

FIGURE 6A A

Resultant
Spin Axis

control them. However, some models may well
exhibit gyroscopic effects. For example, model
turbine driven wvehicles, where the axis of the
turbine lies in the direction of travel, may well
experience a gyroscopic couple when the vehicle
turns. If the turbine is rotating clockwise viewed
from behind, then when the vehicle turns to the
right, the front of the vehicle will press down
harder but when it turns to the left, the weight will
tend to be lifted off the front wheels.

1 believe that in cars with transverse engines
and front wheel drive, the gyroscopic rigidity of
the engine can account for a degree of under or
oversteer. Whether these effects are likely to be
significant, I cannot judge. The rotating blades of
flying model helicopters will, of course, exhibit
gyroscopic effects. If any readers are aware of
useful applications of gyroscopes to model
engineering, I would be interested to hear of
them. Doubtless in future years, as models
become ever more sophisticated and entwined in
clectronic control, simple rate gyros might well
find a place in our hobby.

Appendix: determining

the direction of precession

Consider the rotor in fig 6a being acted upon by
a force or torque F at X and X1, carried round the
Y or torque axis to the rim of the rotor itself. In
fig 6b, consider two particles of the rotor at
opposite sides of the rim having motion M in the
direction of rotor spin. When force F is applied to
the particles, there will be a tendency for each
particle to move in the direction of the force. The
particles will turn about the Z-axis so that their
direction of motion is along the resultant of M
and F. All the other particles of the rotor will be
affected in the same way and so the solid mass of
the rotor will precess about the Z-axis at an
angular velocity proportional to the applied force.

Postscript

Subsequent to dabbling with gyros, I finally
managed to find a traditional toy gyro in a
Marlborough toyshop, made by TEDCO of
Hagerstown, Indiana, USA, price £4.50. The
diecast rotor was 2!/4in. dia. and ran in plain

bearings in a spot welded frame. It was
robust and performed very well.
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Figure 1:
Frustum of a cone
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ROLLING CONICAL FORMS

Philip Amos

in Australia, responds to a reader’s
enqiry with information on how he
carries out this task.

Figureau asked for information concerning

the use of a Warco “Triple Machine’ to roll
conical shapes. If his machine is similar to mine
the following may be of some assistance.

My machine is described in Model Engineer’s
Workshop No. 51 (July 1998) where the rolling of
cylindrical shapes is described, and it is
emphasised that the rear or deflecting roller
adjustment must be the same at each end or else
slightly conical shapes will be produced instead.
Likewise, the workpiece must be fed in square to

In Post Bag, M.E. 4188, 7 Feb 2003 Dr.

the rolls or a helical form will result.

The nature of pinch type rolls is such that they
leave a flat portion at one end of the work, which
must then be turned end for end and put through
the rolls again to arrive at uniform curvature of
the full length of the workpiece.

The minimum diameter that can be rolled is
governed by the diameter of the pinch rolls
themselves, 38mm in my case. Thus, only
truncated cones are possible, with this figure as
the smaller diameter ‘d’ (see figure 1). The
largest diameter depends on how far one end of
the deflecting roll can be displaced while keeping
the other end close to the pinch rolls (see figure 2).
Measurements on my machine make this
difference about 15mm but, due to the spring
back which always accompanies bending, this figure
does not directly relate to the rolled diameter.
The workpiece blank

Mavking Pen
Guidelines Ar
15 Tntervals, ~—

Thickness ©G

for a cone looks like
that shown in figure 3.
The blank must be
continually  jiggled
through the pinch rolls
while rolling so that a
conical form is achieved.

Figure 3:
Work piece blank

Guide lines drawn on the surface with marker pen
(as shown on the drawing) help. More than one
pair of hands is really needed: one person to
manipulate the blank while the other turns the
rolls, but watch your fingers. To confirm the
technique I cut a blank as shown in drawing 3
from 26 gauge galvanised sheet steel and rolled
this to a conical shape. My 40-year-old son did the
handle turning of the rolls while I did the jiggling.

It is a rather tedious process: loosen the
pinch roll screws, insert blank, tighten screws,
roll a little, then repeat after realigning the blank
s0 the next guide line is parallel to the pinch
rolls. This is all done at the end of the machine
having the deflecting roll most opened, position
1 shown in figure 4. It is then repeated
for positions II, III and IV. The deflecting roll is
then opened at its previously closed end and
closed at its previously open end. The cone
frustum is slipped off the top roll and replaced
end for end. Final rolling to finished size can
now be effected.

The rolling operation took us about 45 minutes
to complete. Conical shapes may possibly be
better achieved by spinning, but that is pg
quite another story.
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Neville Evans

discusses crosshead design and
construction, both full size and
miniature, for this fine GWR 68xx
locomotive and presents a personal
view of this year’s IMLEC hosted by
members of Bristol SMEE.

@ Part IV continued from page 260
M.E. 4190, 7 March 2003

ot an easy thing to make, this crosshead
Nis not so difficult to produce as a steel

investment casting. The pattern is in
course of production as I write, and I'm hoping
for great things of the final product. By the time
you read this it should be available from Practical
Scale (tel: 01639-883741).

The Great Western Railway outside cylinder
crosshead started life at the turn of the last
century when it was used throughout the range of
new Churchward Super Locomotives. The
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original concept, of which many hundreds were
made, was of a three piece assembly held
together by means of four bolts. The centre
piece was driven onto a tapered piston rod and
held with a cotter. The slides were lined with
white metal on the sliding surfaces. Minor
modifications, such as extra oil boxes and the
like were made, but no real change came until the
slides came to be welded to the centre part, I
think in the late 1920s.

The last major modification was a one piece
crosshead, as can be seen on the original Torguay
Manor. It must be emphasised that standardisation
on GWR locomotives meant that the original
equipment as used on No. 100 William Dean
could be fitted to the County of Middlesex and
vice versa. Please don’t write in to tell me that the
vice versa would be rather improbable because
William Dean was broken up long before No.
1000 County of Middlesex was built; certainly
much swapping around took place. Ivor Roberts
and I tried to photograph crossheads at Didcot but
found great difficulty as most of them had been
painted black, black crossheads in a dark engine
shed don’t make for good cinema.

Magic Modeller Mike Williams pointed out,
during the thinking stage, that if we followed
Plan A, and cast in four dummy securing bolt
heads, we would need two patterns, as the right
hand side crosshead carries the drive for the
vacuum pump. Actually we are going to doll up
the vacuum pump so as to use it as a crosshead
feed pump in the usual manner. We have
therefore decided to compromise by modelling
the welded three piece crosshead as used on most
locomotives at some stage. Modellers of *Saints’,
*2800s’, ‘Prairie Tanks’, etc., will be able to drill
through No. 51 and fit four 10 BA bolts, with full
and lock nuts. The welded up ones will of course
need larger holes in appropriate places. All will
be made plain on inspection of the drawings.

I have specified a screwed piston rod joint
which is simply pinned in place. Sticklers for
appearance will be able to machine a slot right
through and bash in a long thin cotter pin as per
the drawing. The do-it-all-myselfers (and why
not?) will be able to do it all themselves by
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following the drawings for Torquay Manor. 1
shall include the information for the later one
piece crosshead, when we come to the ‘Halls’.

The earliest photograph that I can find of this
device, is of Adderly Hall as built in 1928,
Whether it was used before this time | cannot say.
As to the sliding surfaces, there are two
possibilities: we can either make provision for
inserting a 0.010in. or so phosphor bronze strip
in the top slider (actually, brass would do just as
well), or machine out a recess, fill it with white
metal, and machine back to size.

The gudgeon pins of the two crossheads that
we are concerned with at the moment differ in
that the earlier pin is assembled from the outside
(Hurray!), being held in by two 10BA studs and
a locking plate. The welded up one however is
held in by a castle nut from the outside and has to
be pushed out from the front (Boo!) which is not
such a good idea as it’s a bit of a wangle to
reassemble. Make sure that the pins are a push fit
in the crosshead, with the minimum of sideplay. 1
honestly don’t think that we need expanding
tapers and the like for a 3/16in. pin. After all you
don’t have such complications in an infernal
combustion engine where, I suggest, conditions
are a little more extreme.

Having gazed upon this crosshead until my
eyes seem to be crossed in my head, 1 must say
that it appears to me to be a thoroughly bad
design. It is far too big, and therefore far too
heavy, especially when it is being reciprocated at
the end of a 30in. stroke. It must also have been
very expensive to manufacture. If one considers
the job it has to do, which is to constrain a rather
fragile piston rod and gland set-up, then one
wonders at the complication of it all. The
simplest slide bar and crosshead is that fitted to
the early mill engines, which were non reversing.
This meant that the thrust from the crosshead was
only applied in a downward direction, if’ the
engine ran clockwise (see diagram below).

When applied to a locomotive however,
whether railway or road, which perforce has to
reverse, there has to be provision for the
crosshead to be restrained in the opposite plane
as well. In a passenger tender engine, which
normally only pulls loads in a forward direction,
the bottom slipper on a two slipper crosshead
hardly ever touches the bottom slide bar at all
and is therefore redundant most of the time. The
situation on a tank engine is, of course, totally
different. When pulling a load backwards, all the
force is taken on the bottom bar, which is why
the standard BR class 4MT 4-6-0s had the
clegant Maunsell crosshead and slide bar,
whereas the 4MT tanks carried the LMS two bar
system. There is no doubt that the Gresley/
Maunsell crosshead, with its combination of
large surface area where it is needed most,
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Winner of IMLEC 2003 was this I.BSC dos:gnod Minx owned by Gecﬂ Moom and driven by John Ellis.

coupled to the lightest possible weight, beats all
the others hands down.

IMLEC 2003 at Bristol

This last weekend (time of writing) was spent at
the Bristol society’s track, watching what turned
out to be a fascinating and very enjoyable
International Model Locomotive Efficiency
Competition. The weather was perfect, the
organisation was superb which meant that the
entire event ran like clockwork, the refreshment
marquee was ran by a bevy of delightful ladies,
who had produced some great food and all in
all, 1 thought that if not the best ever, it couldn’t
have been far off!
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A few weeks previously I had been treated to a
dissertation on ‘How to Win the Competition’ by
one of the chosen few. All you needed was a huge
locomotive with a vast grate area, a super-high
boiler pressure, and half a hundredweight of lead
distributed around the frames to give the required
traction. He wouldn’t dream of entering himself
because it was beneath his dignity and his engine,
a model of a ‘turn of the last century’ 0-6-0 was
too small to be competitive. How wrong can you
be! The worthy winner was a 50 year old Minx,
built by my dear old chum Geoff Moore and
driven with consummate skill by John Ellis.

The Minx was one of Curly’s first excursions
into 5in. gauge and was fully serialised in the late
1940s, together with Maid of Kent which was a
SECR L1 4-4-0 and one of the most popular of the
larger designs of its day. The Minx was a
semi-scale-ish, Southern England-ish sort of
goods engine, an 0-6-0 tender locomotive, which
could be built in a variety of guises. Geoff s model
has inside cylinders, Joy valve gear and a Belpaire
firebox — in other words a Maid of Kent boiler.

In the ‘words and music’, as LBSC called his
wonderful instructions, he mentioned that it
would in fact be possible to swap fireboxes and
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A general view of the steaming bays showing a colourful array of 5in. gauge competing locomotives.

recommended it as a good idea. It seems that, as
usual, he was right. The only departures from the
original are that the pistons are made of
aluminium alloy, carry ‘O’-rings and run in
gunmetal cylinders. This set up, with the rings
slightly slack in the grooves, has proved to be
totally reliable, despite the fact that the
superheaters are radiant and extend to the back of
the firebox. A stainless steel arch is fitted, nearly
a third of the length of the box. The loco weighs
about 135lb. in running order, carrying a small

amount of lead ballast to bring the centre of
gravity back to somewhere near the driving axle.

The Minx seemed to revel in the excellent coal
provided by the host club, as indeed did all the
other engines. Much of the credit is due to John
Ellis, who drove the little locomotive like the
master he is. | noticed that he slowed on the
lowest part of the track so as to be able to exert
maximum drawbar pull for a longer period on the
climb to the station. I have been talking to Geoff,
(who incidentally finished a very close second

with his Gold Medal winning Impala, last year’s
winner) on the 'phone this morning. He told me
that as a passenger behind the Minx, he noticed a
maximum of 501bf. pull, whereas he couldn’t get
anywhere near that figure with the larger Impala
with three more people on board.

The facts speak for themselves. At half an hour
each, the run times were the same; the distances
run were the same to the nearest foot and yet the
Minx returned a huge 565,400ft.Ibf. of work done
against the Jmpala’s 442,000ft.Ibf. Can anyone
explain? The only thing that I can think of, barring
a discrepancy in the dynamometer car readings,
which I think we can reasonably discount, is that
cunning old John was using his engine in a more
fuel effective manner. If anyone can think of a
better explanation, then please let’s all hear it.

While the Sunday runs were taking place, the
Dragon was photographing some of the engines
which struck me as being of particular interest.
One locomotive that caught my imagination was
the huge Yankee 2-8-2 which included such features
as a working and very effective steam reverser, a
double acting feed water pump, Baker valve gear,
three cylinders and a conjugated valve gear for
the middle cylinder. The proud owner/driver,
Andrew Harvey, who hails from Sherborne,
down Dorset way, told me that the engine had been
built by Tony Mattock, who seems to specialise
in these vast, spectacular American locos.
Andrew was given the NCB award for the most
coal used, but tells me that he had a wonderful
time, which is what it’s all about anyway!

Bessborough, was built, owned and driven by
David Neish. I have a soft spot for the huge tank
locomotives that were built in the first quarter of
the twentieth century. In my opinion, the two
LBSC classes, one Pacific, the other Baltic, were
among the best proportioned engines ever
designed in Britain. They shared many features,
as one would imagine, as they were both designed
in Brighton, the earlier two, Abergavenny and
Bessborough under the signature of Mr. D. E.
Marsh, the seven ‘Baltic’ tanks, being brought out
later by Lt. Col. L. B. Billinton.

The earlier engines differed from one another
in that Marsh retired at the end of 1910, a month
or so after the completion of Abergavenny. The
second locomotive didn’t appear for another two
years and differed from the first in that it
featured outside Walschaerts valve gear, which
drove the inside valves through rockers, in place
of the inside Stephensons valve gear of
Abergavenny. Bessborough therefore became
the mechanical prototype of the Baltic tanks,
which used the same arrangement of motion.
The smaller copy was driven in a quiet and very
competent manner by Mr. Neish, to finish in a
well deserved third place.

What did I learn? Chiefly that you can cut
down on internal resistance to a large degree by
using ‘O’-rings, which barely touch the cylinder
bores. That an aluminium alloy piston in a
gunmetal bore seems to wear very little over the
years. That you can use high superheat with the
above combination, without trouble. That old
Curly Lawrence knew a bit about locomotive
design. That the Bristol club can run a splendid
event without seeming to break sweat. Thank
you, everyone.

@710 be continued.
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Left: North Accumulator Tower; centre: Magazine, and right: Footbridge over the canal .

quality of gunpowder, persuaded the Government
to purchase a number of private mills to
guarantee both supply and quality. Thus the
Royal Gunpowder Mills was created.

Early in the development of gunpowder, it was
found that pressing the powder in screw presses
(fig 1) gave a considerable improvement in the
quality of the resulting product. With the
invention of the hydraulic press by Joseph
Bramah in 1795 (fig 2) powder quality took
another leap forward, so that tests carried out at
Marlborough Downs by Congreve between 1809
and 1810 show the quality of the powder from
the Government owned mills out-performed that
from privately owned mills.

The test consisted of firing a 10in. naval mortar
using 9lb. of powder. The Royal Gunpowder
Mills consistently fired to 4,430 yards with the
Royal Mills at Faversham coming a close second
with 4,360 yards. The best private mill was Pigou
of Dartford with 4,270 yards and the worst was
Gorbridge in Scotland with 3,801 yards.

HYDRAULICS AT THE
ROYAL GUNPOWDER MILL

John Wilson

explains how he made a model to
demonstrate the use of hydraulics
at the Royal Gunpowder Mill,
Waltham Abbey

aving taken early retirement in the

Spring of 2001, I decided to offer my

services as an unpaid volunteer to the
Royal Gunpowder Mill, Waltham Abbey since
when | have had a very interesting time with
them. In early 2002 the Education Manager
asked me to develop some simple projects to
demonstrate the use of hydraulics, particularly in
respect of their use at the Mills.

Pinschem Sy s ©
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Before I go any further, perhaps I should
explain how hydraulics were used at the Royal
Gunpowder Mills. To do so we have to go back to
1364 and the battle of Crecy which was the first
recorded use of gunpowder by English troops. At
this time the powder (charcoal, Saltpetre and
Sulphur) was mixed by hand in mortar and
pestles, but this limited the amount and quality of
the powder produced.

Leaping forward to 1665, the production of
gunpowder at the site of what is now the Royal
Gunpowder Mills, is believed to have begun
under the ownership of the Hudson family.

In 1702 William Walton purchased the site and
production continued unto 1787 when William
Congreve, realising the importance of a consistent

TSt Whie
= ol = Y - T
Left, the Tr.
of sight behind the Traverse.

averse or Blast Wall with the Waterwheel and Pumphouse on the right. The Press is just out

The next step forward was to turn Bramah's
presses from hand power to water power by
building two water wheel driven four-cylinder
piston pumps to deliver a pressure of 70tonf./fi.2
to their respective presses (photos 2 and 4).

The final stage was the introduction of steam
power to the hydraulic system, and with it a
network of hydraulic pipes spread out around the
site to power various presses. No information can
be found on the engine other than it was probably
a horizontal compound, possibly of 30hp.

Obviously it is desirable to give a steady and
constant pressure on the hydraulic main, and to
this end two accumulator towers were built, the
first to the north (photo 1) and the second about
a quarter mile to the south. Again, no records can
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be found to suggest how big the accumulators
were. The bridge to the right of the tower in
photo 1 is for foot access across the canal.

For those not familiar with the principle of the
accumulator tower, it is basically a large cylinder
with a free moving, weighted piston sliding into
it. The hydraulic fluid (usually water) is pumped
into the base of the cylinder, lifting the piston and
weight. Once under pressure, the accumulator
serves two purposes. First, it acts as a ‘battery’,
storing energy until required; secondly it also
acts as a damper to smooth out the action of the
piston pumps as they reach the end of their
stroke, when there is a pressure fluctuation. The
tower also damps the action of valves being
opened and closed.

The project
We now come to the project I decided to build to

demonstrate the described principle. Wherever
possible I used scrap materials; the only things
purchased were 9 off 6mm x !/8 BSP hose
fittings and 2 metres of nylon tube.

Photograph 3 shows the model at rest. The
single acting hand pump is to the left and consists
of a piece of !/2in. silver-steel for the pump and
a piece of 11/4in. mild steel hexagon for the
cylinder. To the right of the pump is the
accumulator consisting of an old air cylinder of
3/4 bore by 4in. stroke mounted vertically in an
aluminium alloy flange and secured with Loctite.

The weight was constructed from two baked
bean cans soldered together after first cutting out
the bottom of the lower can. Into the baked bean
cans are inserted two tins which once held new
potatoes, pre-soldered and again with the base of
the lower can removed. To centralise the potato
cans inside the baked bean cans, packing pieces
were inserted and the gap between the cans then
filled with lead shot. To keep the shot in place
I then ran a blowtorch over the lead to melt the
top layer and used soft-solder and flux to bond
the lead to the walls of the cans to a depth of
about /2 inch.

Finally, an aluminium alloy plug was made to
a sliding fit over the stepped end of the piston
shaft and a tight fit in the weight. This allows the
weight to be removed for transport. I don’t know
what the final weight of the accumulator was as 1
haven’t any kitchen scales with a large enough
range to weigh it, and my bathroom scales died
years ago from the abuse of my weight on them.

To the right of the accumulator is the pressure
gauge rescued from an old foot pump, and in
front of the gauge is the control valve, again
made from !/2in. dia. silver-steel for the spindle

B . - e FY2 .
The Press was driven by a water wheel powered
four-cylinder piston pump.

The Author’s completed model. Left: the Pump and Reservoir; centre: the
Accumulator, Gauge and Control Valve and right: the Press.

and 1'/4in. hex. for the body. The valve ports are
simply two flats cut 90deg. apart on the valve
spindle. So, as you see it now, with the spindle
turned to the left, the press cylinder is venting
back via the central port to the rear port and then
to the reservoir. With the valve lever turned to the
right, the central port to the cylinder is connected
to the accumulator (front port on valve body) and
the press will then close, assuming the
accumulator has pressure stored in it.

The last item is the press. For the ram, [ used an
old 5/8in. by /2in, bore air cylinder with a spring
return. I should point out that all the presses used
on the site had rising tables, with the early types,
such as is shown in photo 4, being single acting
and using gravity to open them. The more modern
cordite presses were double acting, using pressure
to open as well as close them. The sliding and
fixed parts of the press were made from some 2in.
by !/4in. plate and the base was odd bits of scrap
from other jobs, all mild steel of course. Beneath
the wood frame which carries the components you
can just see the reservoir for the oil (an old tin). [
had no light hydraulic oil to hand, so I made up my
own mix al /a Sharp and Brown surface grinders,
one part lubricating oil oil to one part paraffin.

The base, by the way, is a piece of old
whitewood shelving. The whole rig works very
well, with no oil leaks and the accumulator holds
a pressure of 18psi which is ideal as we don't
want the youngsters sticking their fingers in the
press and squashing them do we? As regards
pressure a heavier weight on the accumulator
piston would raise the pressure considerably.
While experimenting I got it up to 25psi with
only a small additional weight.

Addendum

For anyone interested in finding out more about
hydraulics and/or the UK Gunpowder industry, [
can thoroughly recommend two Shire
publications: The Gunpowder Industry by Glenys
Crocker and Hydraulic Machines by P
Adrian Jarvis. ﬁ
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Martin Wallis

brings his acclaimed series to its
close with notes on lagging and
cladding, motion plates, name
plates and painting and lining.
@Part XVI continued from page 211
(M.E. 4202, 22 August 2003)

itting here writing Part 41, the final few

details of Little Samson, is quite sobering.

The series has now run for almost four
years and a great deal has been covered. Regular
readers will be well aware of the team work nature
of the undertaking, most of the pictures being the
work of Little Samson builders. It will seem very
odd to move on, but move on I must. However, the
bits as yet not covered are as follows:

Mechanical lubricator

Some full size Little Samsons had mechanical
lubricators, and others not. Those without
mechanical lubricators had displacement
lubricators, which will certainly deliver the oil
but are notorious for delivering it in ‘gulps’
rather than the steady supply of a mechanical
pump. The mechanical pump will also pump oil
according to the speed of the motion: the faster
the engine runs, the more oil is delivered.

Most builders will buy their mechanical
lubricator either complete in a ready-made little
box with lid, or just as the internal *works’ to fit
in a box of their own devising. The commercial
lids are usually pressed brass affairs, which push
on. I would prefer to make up my own box myself
and fit a hinged lid. Apart from looking better, it
is not possible to drop and lose a lid that is
hinged to the box. A close scale box, which is
rectangular rather than square in section, is easily
achievable. A bracket will be required, either
sharing the cylinder head studs, or fixed by studs
and nuts from the vertical face of the cylinder
above the trunk guide. Stan’s mechanical lubricator
arrangement is shown in photo 1.

Lagging

and cleading

Any discussion on lagging and cleading will
inevitably need to consider the materials to be
used. The lagging is the thin layer of insulating
material below the sheet metal covering which is
called the cladding. The boiler cladding is held in
place with brass bands secured beneath the barrel
with small brass fixings.

Many years ago the lagging would probably
have been asbestos matting or asbestos string
wound around the barrel. These days, quite rightly,
asbestos is unacceptable for health and safety
reasons and substitutes are used. I understand
that several proprietary materials are available
but thick felt, fibreglass, or wool matting is
probably just as good. My two penn’orth is for
using nothing at all, just fresh air. The logic is
that oil, water, and general grime will run down
the cylinder and drip off the motion eventually
being soaked up by the lagging. A sodden oily

SAVAGE’S
LITTLE SAMISON

in Jin, 4in. (and other) Scales

Stan Nipper's 3in. scale mechanical lubricator. 'ﬁre wonders of CNC: cutting out the pawl for
The drive is picked up from the valve rod. Stan's mechanical lubricator.

Right: the completed
LHS motion plate; it is
finished with half
round brass beading.
(Photos 1 - 3: S. Nipper)

mat has minimal heat
insulating  properties.
Using self-adhesive tape,
1 therefore simply fix a
few pieces of wood
(!/4in. square on 3in.
Little Samson) to pack
the lagging away from
the barrel, the lagging
holding the wood in
place. I have used this

method successfully on

Little Samson - LHS MOTION COVERS - 20swg Steel
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all my engines, except for the half size Fowler
where timber has been used.

For the cladding I use sheet steel. The paint
will stick much better although there are some
very good etching primers around if brass is
preferred. I have never seen rusty boiler cladding
on a model, there is too much oil around. Steel is
also cheaper. Don’t be tempted to use galvanised
steel, the paint will not stick. The lagging should
be packed away from the boiler to come flush

Plan view of the fitted motion covers showing the room available for fitting a feed water heater.
Note the large cut out in the boiler cleading for the manhole.

ot

Left: four freshly painted
lagging plates are laid
out to dry. The cladding
is in two halves, split at
the top and bottom.
(Photos 4 - 6: S. Nipper)

with the outside of the
smokebox. A rectangular
slot will probably need
to be cut in the cleading
to clear the expansion
link lifting arms when
in their lowest position,
i.e. for forward running.
This is best established
on assembly.

On fire
Full size road steam engines used wood lagging;
a wooden hoop was pulled around the barrel
to which longitudinal strips of wood would
be pinned.

Several years ago when arriving at a rally [ was
greeted with the news that a certain showman’s
engine had caught fire, and that a fire engine had
been called. The lagging had caught fire just
below the blast pipe under the exiter bracket. Just

c: Clearance for weighshaft
(0.625in. dia.) T
d: If canopy fitted, this fixing [
common to canopy front
stanchion ¥

RHS fets ins:ia
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A washer is placed over a bolt fitted in the clack
boss to mark out the clearance hole in the lagging.

how it became ignited I have no idea, but it was
burning steadily as witnessed by the lack of paint.
The lack of oxygen under the cladding slows
combustion considerably but also made it virtually
impossible to get water onto it. The front two
brass bands were loosened and water squirted in.
I know of only one other engine to have suffered
this fate, it was put in the shed on a Sunday and
by the Friday afternoon of the next week when
next visited the cleading was minus most of its
paint. When removed there was, [ am told, enough
charcoal for a whole season’s barbecues!

Motion plates

These are made from sheet steel and topped with
a brass bead. Some builders will opt for brass
rather than steel for the side panels; the same
observations applying as for the lagging. In 3in.
scale each motion plate is fixed to the hornplate
by three 4BA fixings, if a canopy is not fitted,
and to the cylinder by two 4BA fixings. Studs
and nuts are better than screws or bolts as it is
easier to remove and refit the motion plates.
Fitting the nuts at the cylinder end will still be a
fiddle, working inside the confines of the
motion, but that cannot be helped. The works
photos detail the right-hand motion plate fitting
inside the hornplate, a neat arrangement, sharing
the canopy support nuts and bolts, but with a
canopy, a much easier assembly would be
afforded by fitting it outside. This is left to the
builder’s discretion.

The left-hand motion plate has quite a tight
bend of about 0.25in. radius, and is profiled to
meet the cylinder and boiler barrel. Card
templates are essential to finalise dimensions.
The clearance hole for the weighshaft should
be confirmed on the model. The right
hand motion plate will need a few clearance
holes for the pipework if a feed water heater
is to be fitted.

The brass bead is best soft-soldered on,
achieved with a row of little G-clamps, moving
them along the joint as soldering progresses. I do
not advise riveting, even with brass rivets, as you
will always see them. I am not thinking so much
of mechanical marks and blemishes, which may
be carefully draw filed away, but when tarnished
a slight colour mismatch is almost inevitable.
Make certain all the flux is removed for if it isn’t,
in due course it will lift the paint.

Nameplates

I can say with some confidence that the
nameplates are close scale, and [ am very pleased
with them. They are detailed in the works
photographs with greater or lesser clarity,
depending on the picture, and happily examples
still survive. I was indeed given the loan of

MODEL ENGINEER 19 SEPTEMBER 2003

331

>




Fix withl0 BA

r, head brass
Screws

i_—_im};—‘J —”~‘09¢'
r[;--_n_——v\.
A )

—| ra7s’|

Text:

SAVAGE BROTHERS LIMITED
Manufacturers of Steam Lorries and
Steam Sanitary Weagons, St Nicholas
Works, King's Lynn, ENGLAND'
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several Savage nameplates including, as previously
mentioned, the round plate which fits on Little
Samson’s gear guard. Such an opportunity
was not to be missed and all were photographed
and, with permission of course, copied by casting
in aluminium alloy.

Our miniature nameplates are neat little lost
wax castings which require a minimal amount of
cleaning up. The lettering has to be in *mirror
writing” and this was produced on a CNC
machine. The font chosen was so close a copy of
the original as to be indistinguishable, well worth
the hunting through the 50 or so fonts the
software had in stock. To prepare the pattern,
molten wax is injected under pressure into metal
moulds with a little machine of my own devising.
Heat to melt the wax is provided by a soldering
iron element with a thermostat to regulate the
temperature, brute force for injection by the rack
and pinion on the drilling machine. I do not know
what pressure this will deliver but I do know that
if the moulds are not properly shut, molten wax
will be fired over 20 feet!

A minimal amount of cleaning up is necessary.
The round nameplate may be given a very light
skim in the lathe and the rectangular one gently

filed. The rectangular plates are thin enough to
be used as purchased but if builders wish to take
a skim off the back, the internal stresses may be
relieved and the casting may distort. I had
experience of a cast nameplate on a different 4in.
scale model which was much too thick as
supplied. When machining the back it distorted

Works photo of a little Samson on steel wheels. The lack of sign writing on the canopy suggests
the engine has yet to be sold. Both displacement and mechanical lubricators have been fitted.

s0 badly it had to be corrected with a mallet, but
despite this heavy handed treatment it seemed to
come to no harm.

There is a lot of text on the motion cover name
plate which, in 3in. scale is quite small. Happily
the lost wax process seems to cope very well.
The surface of the text needs no more than a rub

Above left: an original Savage nameplate, almost
certainly from a Little Samson. (Photo: M. Wallis)

Above: a set of 4in. scale name plates before
cleaning up. (Photo: P. Kybert)

Below: David Hall's painted and lined front
wheels. (Photo: B. Camps)
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Stan’s Little Samson at its first steaming.

Stan Nipper and the first Little Samson to be completed. Stan’s pictures,
comments, observations, and encouragement have played a key part in the

writing of these 41 articles. (Photos 11 - 12 S. Nipper)

Little Samson - GEAR GUARD NAMEPLATE - LOST WAX CASTING

FIRST ANGLE PROJECTION
Fix with 70 BA round head Dbrass

Text:

S5Crews

SAVAGE BROTHERS L™
ENGINEERS LYNN ENGLAND
with a dead smooth file. It is then painted and Lining

allowed to dry thoroughly, the face of the letters
may then be rubbed with dead smooth wet and
dry paper used wet, to remove excess paint and
return the lustre. Some folk like to give their
nameplates a dusting with clear varnish to
prevent tarnishing.

Painting

Painting and lining has been covered in some
detail in Road Steam before (see M.E. 4077 and
M.E. 4079, 25 September and 23 October 1998).
Some builders will choose spray painting and
others will prefer to apply their paint with a
brush. I have had every satisfaction with brush
painting, choosing a warm but not hot day and
taking precautions to avoid dust and other stray
particles which may spoil an otherwise excellent
paint job. Make sure to use a good quality enamel
or similar paint, a trip to any model engineering
exhibition offering plenty of choice.

Regrettably I have no definitive details
concerning the correct colours for Little Samson
despite studies of Road Locomotive Society
folios and visits to the Kings Lynn museum
where the Savage records are held. So, maroon
has proved popular, which was the chosen colour
of the Savage centre engines, Mr. Hearle has
painted his black — readers will recall the
pictures a few articles back. John Freeborne has
painted his 4in. engine green, including the
nameplates, and certainly looks good for it.

The best picture of a lined out Little Samson is
included in photo 9. The basic scheme is a thick
black line with a thinner line each side ofit. [f the
engine is painted maroon [ would guess the thick
line to be black with yellow lines both sides of it.
A black or green engine would have a thick red
line and two thin yellow lines each side of it.

Whether lining with a draughtsman’s bow pen,
a roller pin striping tool or Bob Moore’s Master
lining pen (see M.E. 4085, 15 January 1999 ) itis
well worthwhile to make guides or templates to
run the tool or pen against. The circular lines on
the flywheel should be done with the lining pen
held in a pair of compasses with the point dead in
the middle of a plug in the bore. Lining on a
flywheel which does not run concentrically looks
awful, especially when the engine is ticking over.

There is not really enough depth on the canopy
side boards for full block lettering. However, the
photographs prove that most contemporary engine
owners did manage to fit some in. No doubt the
modellers who wish to will also find a way.

Our completed Little Samson may now be
taken to a local club or society for its steam test
and I trust will then give the owner years of happy
steaming. Three have now been steamed and [ am
pleased to say have given every satisfaction.

Road Steam: what next?
Well, as readers arc aware a 3in. Savage stcam
wagon series is very much planned with builders

John Freeborne's engine at MEX 2002. This model
has provided the illustrations for the 4in. scale

engine build, plus many pages of helpful it
which, with the photos taken by his friend Peter
Kybert, have been invaluable. (Photo: P. Kybert)

working on examples both to prove the drawings
and to provide pictures for the series. However,
rather than run two construction series back to
back an interlude will now follow considering
Road Steam design and practice with reference to
both full size and model engineering practice. It
is hoped readers will appreciate the change and it
will also give the wagon builders more time to
get further ahead.

I must take this final opportunity to thank all
the members of the Little Samson team for their
help and assistance. A third engine finished is the
beautifully made engine by David Hall and
photographed by Brian Camps. It will almost
certainly have been steamed by the time this
article is in print.

In addition Jonathan Milne-Fowler, working in
Australia, has sent me many pictures and notes of
his wonderful lin. Little Samson which, due to
moving house, has been rather overtaken by the
series. The 12in. to the foot Little Samson has
made steady progress but, likewise, was slowed by
other activities, namely the need to build a new
workshop to give the builder enough room to
assemble it. In due course it is hoped to
publish an update of both these two engines. ﬁ
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A TWIN-CYLINDER TWISTY

Les Kerrx

in Australia, continues his
description, starting with the pistons
@Part I continued from page 219

(M.E. 4202, 22 August 2003)

used a piece of !/2in. dia. cast iron for

the pistons. Working in the lathe, drill and

ream the /16in. hole. Running the lathe at
high speed. reduce the diameter by a small
amount at a time until it will just fit into the
cylinder. Part off to length and clean away any
burrs on the ends.

Piston connecting bush and

piston connecting rods (2 off)

Chuck a piece of !/2in. dia. brass in the lathe and
drill and ream the 3/16in. hole. Reduce the
outside diameter to 9.5mm. Part off to length.
Drill and tap the centre hole 6BA as shown on the
drawing. Take an 80mm length of ¥16in. dia.
silver-steel and fit it into the bush so that an
equal amount protrudes from each end. Fit and
tighten a 6BA screw to hold the rod firmly in
place. As there is no adjustment on the timing in
this engine each piston should be identified, and
the end of the connecting bush into which it fits.
I did this by scoring two lines on both parts on
the left side and one line on the other.

Offset the drill Smm along the X-axis and drill
and tap the hole 8BA. Open out the hole to
2.4mm to a depth equal to the thickness of the
tube plus the diameter of the hole in the tube. In
my case this was 0.45 inch. Repeat for the last
hole. Undo the 6BA screw and carefully remove

25
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the 3/16in. dia. rod. Cut the rod in half and, using
the centre of the hole as a reference, reduce the
rods to the sizes shown on the drawing.

Connecting bush screws (2 off)
Turn up two screws from a piece of 1/8in. dia.
brass, as per the drawing. Make sure that they are
a tight fit in the piston connecting bush.

Piston sub assembly
Using the screws, fit the two connecting rods into
the correct holes in the connecting bush.

Make up two temporary spacers as shown in
the drawings. Be as accurate as possible with the
11.5mm length. Fit the two 11.5mm spacers and
the pistons onto the end of the rods. Check that
the length between the ends of the pistons is
97mm. Ifitis slightly out, adjust the thickness of
the spacers so that the end of each piston is
exactly 48.5mm from the centre of the middle
hole in the connecting bush. Once complete,
secure the pistons using Loctite. Clamp the
assembly until the adhesive cures. Undo the two
screws and remove the two spacers. Clean away
any excess Loctite.

Cylinder sub-assembly

Mount the two cylinder supports onto the
cylinder and, using 2 off M4 x 25mm hexagon
head screws, attach the supports to the base.
Remove the cylinder. Make up temporary
spacer 2 that is used to ensure that the cylinder
is centrally spaced between the supports. Also
note the orientation of the cylinder as shown on
the cylinder sub-assembly drawing. Fix the
cylinder to the supports using Loctite. Remove
temporary spacer 2.

Using 8BA x l4in. hexagon head screws,
attach the cylinder covers to the collars. Secure
the assemblies each to the end of the cylinders
using Loctite. Avoid using too much Loctite, as
we do not want the covers to be permanently
attached to the collars. Once the adhesive has
started to set remove the covers and wipe away
any excess Loctite.

Ball shaft

1 made this out of a bronze ball and a piece of
1/gin. dia. brass rod. Steel would be a better
choice. Hold the ball in the 3-jaw chuck and drill
a 2.8mm dia. hole 2.85mm deep. Chuck a piece
of 1/8in. dia. rod and reduce its

© PISTON CONNECTING BUSH

diameter for 19mm so that it just
fits into the ball. Thread the end
6BA for 10mm. Part off to a length
of 17.54mm. Fit the ball onto the
end using Loctite so that the total
assembly length is 19mm.

Initial assembly

Undo the 2 off M4 screws and
remove the cylinder with its
supports from the base. Clean all
the parts to ensure they are free of
oil and debris. Push the crankshaft
into the bearings and, using grub

__.._Ei_.l ——Izr—
3/16in dia |
CE=—— - |
. ™ (N
Dia to fit
20 cylinder
PISTON CONNECTING RODS (2o0ff
PISTON
!‘?"‘:‘]".‘ BBA
- . B
Egil b Tep L“‘\a\ For dia see text
- P 1 — g
T . - CONNECTING BUSH SCREWS (2off
Drill 2.4mm
3/16in dia us
Drill & Tap -
BBA

TEMPORARY SPACER

screws, fit the two pulleys as
shown on the drawing. The pulleys
should rotate freely.

Slide the connecting bush into
the centre of the cylinder and fit
the correct pistons via the cylinder
ends into the bush. I found that the
tip of a scriber is the easiest tool to
use to align the two holes. At the
same time mark the cylinder
supports with the number of the
piston that slides into that end.
Lock the pistons in place with the
two screws. Screw the ball shaft
into the connecting bush.

Mount the cylinder assembly
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TEMPORARY SPACER 2

6,35

|———

6,35

B | S
17,54 J 3/16in dia
30
= € : A - to a depth of 1.5mm and using a miniature drill
- J\ '| o such as a Dremel or similar unit, extend the slot
BEA | as shown. Repeat for the second piston.
285 | I Using an external lap in the lathe, polish the
' | surface of the piston to obtain a smooth sliding
BALL SHAFT it in the eylinders,
Cylinder support and unions
To a depth of 1.6mm, enlarge the 2mm hole in
| . 635 6.35 the cylinder supports to 5.4mm. Be very careful
| H' to avoid going through into the cylinder.
= I';L———— Make up the two unions and secure these in
. - B | place into the inlet ports using Loctite.
v, o, n
87 1 J % Steam connectors

STEAM ELBOW (2off>

Tused !/8in. dia. pipe for connecting the steam and
have attached drawings of the associate fittings if

\¥)
a3 i 174in hex
i gt ‘ 4
m e | | Thread 7/32 32TPI
| — f :f _l_ * for Smm .
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© GLAND NUT Fit to cylinder support UNION (Poffd
onto the base and at the same time align the ball
with the hole in the small pulley. Again‘markthe CYLINDER SUB ASSEMBLY
base at each end with the number of the piston that P e
is mounted there. i ‘
By rotating the large pulley, the piston '
assembly should move from one end to the other _f
and at the same time rotate back and forth. At o o] |
this stage it will be naturally quite stiff. [ \ 1
Adjust the amount the ball shaft screws into el P
the connecting bush so that there is no chance Parallel faces
that the ball can escape from the small pulley. If L "
everything is okay, the piston should miss each
end of the cylinder bore by 3.5mm.
Piston ports
The next thing we have to do is cut the slots in the ] L |
side of the pistons. To hold the pistons in this and 140 I

the lapping process, I made up a set of split jaws.
I chucked a piece of !/2in. dia. brass hexagon about
lin. long and drilled and reamed a 3/16in. hole all
the way through. Using a scriber I marked the
hexagon flat where the outside of chuck jaw No.
1 made contact. This way the hexagon, once
removed, could be returned to exactly the same
position in the chuck. Using a slitting saw [ split the
hexagon into two parts along the axis of the hole.

By holding a 2mm dia. scriber with a 60deg.
angle point in the cylinder ports one at a time and
moving the large pulley slowly, the scriber will
scratch two ellipses on each piston. These
ellipses are shown on the piston ports diagram.
Dismantle the assembly.

Using a 2mm dia. slot drill and holding the
piston using the split jaws, align the centre of the
cutter over the edge of the minor axis of the
ellipse. Machine the ports as shown to a depth of
1.5mm. On the exhaust ports drill the 2mm holes

mm

FINAL ASSEMBLY

I It
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you need to make them. Some of us prefer to buy
these already made.

Final assembly

Thoroughly clean all debris, burrs and oil from
the sub-assemblies. Re-assemble, mounting the
engine on a suitable base, bearing in mind the
following points.

1: No. 2 piston should fit into the No. 2 end of
the connecting bush and slide into the No. 2
end of the cylinder.

2: The ball shaft should be fitted as previously
described and held in place with Thread
Locking compound.

3: Connector screws should be locked in place
with Thread Locking compound.

4: Gasket cement should be applied under the
cylinder covers.

Once assembled light oil should be applied

into the cylinder, bearings and the */16in. hole in

! INLET
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the small pulley. The engine should now rotate
freely with very little effort.

Apply air at 30psi to the inlet and run the
engine for about an hour to bed in. Apply oil

frequently during this period of running in.
The engine is now ready for steaming. |

recommend that you use an in-line

displacement lubricator to minimise wear.

L&

TAPPING AID TOOL

Roger Castle-Smith

extols the virtues, and describes
the construction of a useful
workshop accessory.

not be without. Simple and quick to

construct, it can be used with a drilling
machine or lathe and will allow very small or
very large objects to be tapped with accuracy.
Many methods have been described in Model
Engineer over the years but some have involved
the time-consuming construction of quite
expensive tools while a number of the simpler
ones have shortcomings.

Photograph 1 shows the basic set of
components. The chuck is from the Jacobs stable
with part number | BA and is internally threaded
3/8in. x 24tpi. This chuck incorporates a central
hole so that a screw can be inserted into the end
of the mounting stub; this prevents unscrewing
of the chuck during reverse rotation. Millhill
Supplies (tel: 01491-838653) obtained it for me.
The first part of the mounting, in black, carries

Ihavc devised a tapping tool which I would

Components for the Author’s Tapping Aid

a hole for a tommy bar while the parallel
shank is !/4in. silver-steel. The thread for the
chuck should be machined and the hole for the
1/4in. stub reamed; the latter is retained with
Loctite 603.

To ensure concentricity, I took the finishing
cuts on the chuck register and thread having
secured the two chuck mounting parts together
with Loctite and then holding the Y4in. shank
in a collet. Those without collets can obtain a
high order of accuracy using a 4-jaw chuck and a
little patience! There is a tiny continuation hole
in the end of the !/4in. hole to allow air to escape
during assembly.

The second major component is a simple
sleeve about 11/2in. long reamed /4 inch. The
L-shaped bracket, comprises a !/2in. square mild
steel shank with another sleeve, also reamed to
1/4in. I/D and retained with Loctite. A cap screw
and washer allows the bracket to be attached to a
drilling machine table. Finally, there is the
tommy bar. Parts were blacked using the BlackIt
product as advertised in these pages.

Photograph 2 shows the sleeve being held in

-
Threads up to 4BA in size can be tapped in situ.

a drilling machine chuck with an item to be
tapped on the movable table. The chuck which I
used is man enough to fully tap holes up to about
4BA but will comfortably allow threads of up to
OBA to be started accurately and then finished
using a normal tap holder. Small threads from
around 5BA to 12BA can be tapped with maximum
feel by simply gripping the chuck or its tail, the
tommy bar being used for larger sizes.

If there is insufficient room above the movable
table, then it can be swung aside and the item to
be tapped is placed on the base of the drilling
machine. All is not lost even if this does not
provide sufficient headroom! Photograph 3
shows the bracket mounted on the movable table
with a hole being tapped to accommodate a fixing
screw for a motor terminal box cover. When the
table is moved right to the top of the column, very
large objects can be accommodated.

Finally, and far from least, the sleeve can be
held in the lathe chuck for tapping objects held
on, for example, a vertical slide, or in the
tailstock chuck for the delicate tapping of ﬁ
holes mounted at the headstock end.

L |

Larger work can be accommodated on the ba-se‘
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Wilson’s Words of Wisdom:
When things go wrong,
it is easier to look for a scapegoat
than to seek a remedy.

Keith Wilson

moves on to deal with the tender
platework, keeping more than half
an eye on fitting all those rivets!

@ Part XLl continued from page 214
(ME. 4202, 22 August 2003)

y now those who are making this
Blocomotive should be ready for some
platework; tender-wise that is. 1 have
discussed the ideal materials for tanks once or
twice in the past, and do not recall any
disagreements. Brass is ideal and | would not
recommend anything else. | suppose some
plastics are a possible alternative, possibly also
zinc, but I doubt if zinc is tough enough to
withstand riveting and 1 doubt if anyone makes
suitable zinc roundhead rivets. But then how can
rivets be used in the case of plastic? For rivets
‘make’ a tender, if visible on the prototype. I
have shewn some photographs of full-size and
miniature 4000 gallon tenders, not too easy to see
the difference, even though I sez it meself.
Some good folk have made ‘rivet-machines’

for 7!/4in. gauge

which will put pimples in a sheet to look a bit like
rivets, but [ have yet to be convinced that they are
worth it; to me the pimples just don’t look right.

Dear old Curly was not over-keen on rivets for
appearance sake, as (correctly) he pointed out
that they don't aid operation in any way, and take
some time to put in. However, in all fairness it would
have taken him a deuce of a lot of time to locate the
correct positions for the rivets, for I doubt very much
that he could have obtained drawings, or close-up
photographs. Lack of calculators and computers
would not have helped either, as to get a reasonably
close approximation (we can never be exact even
with such devices) takes up time — lots of it, and
don’t I know it! Of course, once the rivets are
located, if only on paper, the work is at least halved.

Working from photo-enlarged microfilmed
Swindon drawings, some success is achievable,
but it is not plain sailing, not by a long chalk! For
rivet positions are not dimensioned and, in the
main, not even shewn. Thickness of lines must be
taken into account, and the fact that photographs
and drawings do not always agree. So a certain
amount of juggling is essential.

Now, one must be very careful about figure
juggling, for it is an incredibly common feature
of pressure groups and governments alike. It is
surprising (or is it?) just how often a decimal

point is mysteriously displaced by a ‘misprint’,
always in the direction convenient to the people
concerned, and is rather difficult to spot.

However, there is juggling and juggling. To get
the right numbers and spacings of rivets is not the
lightest of tasks, for nine times out of ten
spacings and numbers do not *add-up’ and one
begins to realise that in a long row of rivets the
spacings arc not necessarily identical. Also, if
you put your mug close-up to a tender and look
along the line of rivets, a shock (not electric) is
usually guaranteed; seldom are they making
quite so near a straight line as you might think!

One easy way to handle rivet locations is,
of course, by means of a jig. To discuss some
jig-making methods might prove fruitful, so here
goes. You can scribe a line along a picce of steel
(preferably at least 3/16in. thick) and then use a
scriber and rule to locate holes, following up
with a centre punch and drill. This is probably the
least accurate way.

A much better way was described about 45
years ago (by Mr. F. Few), to set up a piece of steel
between centres on your lathe, and use the feed-
screw wheel to locate a guiding sleeve containing
a centre punch to mark out each position. A
backing plate is used to take the shock of
hammer-hitting the blunt end of the sharp punch.
This is a pretty accurate

Hrowennnwnn

way of proceeding, but
there is a snag that the small
drills needed might well
decide to run out, given as
little as half the chance. A
centre punch can enable a
drill to run out.

It is suggested that jig-
boring methods have the
edge. For this you set up
your steel bar on the milling
machine table, fit a small
centre drill in the vertical
attachment, and use the
slide handle graduations or
digital read out device to
locate each hole within
0.001in. on both X- and Y-

axes. A !/16in. drill is more
likely to follow a hole than
a centre-pop.

A double jig is advised,
starting with a 1/2 x 3/16in.

©

steel strip. A jig with 7/32in.
spacings just 3/32in. from
one edge and another set of
holes with 7/16in. spacings
5/32in. from the other edge

will take care of accurate
location of 95% or so of
required holes for all the
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GWR 3500 GALLON TENDER - BODY SIDE
tender bodies. of the exact figures as the matter is rather specialised,

Two jigs, same spacing, or a simple factor —
doesn’t make sense — or does it? I may be an old
fool (silence at the back there!) but occasionally I
get it right. Using alternate holes in the 7/32in. jig
gives the same results, in theory, but only if you
never miscount, It looks easy, but there seems to
be something remarkably hypnotic (jusht votch
mine eyes, you vill go to schleep and maik ein fine
djig) in drilling holes in long rows, and even to
get out-of-step once will produce more than “Oh
dear. Tut tut!” when discovered. Much more!

To get the correct length of side before
bending is never very easy, but the dimensions
shewn are about as near as can be calculated.
Bends are not quite as simple as they may look,
and to get a bend exactly where it should be is not
a light task. In theory, if the centreline, i.e. halfway
through the plate, is taken as the ‘neutral zone’
you will not be far out, but the snag is that for
tight bends relative to plate thickness the halfway
point is not the halfway point after all. | am not sure

A full size 3500 gallon tender.

but I do remember reading it up some 40 years
ago in Camm’ big engineering handbook. It seems
to work anyway, [ suggest nothing else matters.
The flared top of the tender side is a bit tricky:
[ have not yet found a really good way of making
it. I have tried making the two sides side by side
(bejabours) and sawing along the parting line
after bending, and I have tried just bashing the
flare over a suitable sized bar with a soft
hammer; each has its drawbacks for brass can be
confoundedly springy. However, a source of heat
in one hand, and an 'ammer in t'other can work
wonders. Note that this flare will almost be
totally eradicated when the main bend is made.
Further heating and bashing, this time with a
small ball pein hammer, will teach it manners.
The row of holes/rivets along the bottom of the
sides presents a minor problem for they have to go
through three sections. The safest way is to clamp
the 7/32in. jig along the bottom, drill all the holes
through (this should be done before any bending)

-y

The front of a 71/4in. gauge 3500 gallon tender.
Note snubbers, weighshaft and footplate.

and after bending, tack (soft-solder) the !/4in.
brass angle to the inside and drill all the rivet
holes. Line up the outside 1/2 x 1/4in. angle using
some bits of !/4in. thick steel to get the overlaps
correct, a few tacks of solder will make everything
tight, drill through all the rivet holes and bung in
rivets. Note that the inner angles can be omitted
near the main bends, but the outer must be
continuous. It is very hard to do this bend in the
angle, as if overheated even a little bit the outer web
will stretch and tear. One possible solution is to cut

Rear view of the full size 3500 gallon tender.
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out about 7/8in. of the outside
web, cutting a piece of !/16in.
brass sheet to fill the gap later.

On no account should the
rear butt-strip be omitted. At
this stage, the joining of the
two sides at the back produces
a very awkward and flimsy
assembly, but until some more
bits are made and fitted there
is not a lot to be done about it.
In the case of the 4000 gallon
tender, there is a long row
about a third of the way up
from the base; this is for
attaching a long piece of angle
on the inside. There are also
some cross-braces connecting
the sides, they are pivoted onto
these angles. To support the
flimsy (at present) side
assembly, soft-solder a piece of
brass across the two long
angles. It can be removed later.

To drill these rivet holes, my
favourite tool is a little hand-drill
produced originally by Black &
Decker, now made by Minicraft
and stocked by many suppliers,
including Chronos (tel: 01727-
832793. If my memory is
correct, these gadgets like 12

volts and can take up to 2 amps. However, mine
seems to have lasted for many years on 16 volts, and
if stalled mops up 10 amps when a hasty switch off
is indicated. I reckon this gives me at least
16,000rpm instead of 12.000; the 16,000 is a bit
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GWR 4000 GALLON TENDER - BODY ASSEMBLY

nearer the mark for 1/16in. or smaller drills in brass.

A tip for when these weeny drills break or go
blunt: a small fine grit grindstone mounted on a
small mandrel in the lathe works wonders when
backed up with a jeweller’s loupe (eyeglass) of

about 10x magnification. The normal size
grindstone, even fine, is rough compared with
drill diameter and it is not unusual for a small drill
to dig in and snap off, after which there is not
enough flute left to make it any darned use at all.

Butt Strip 3/4 x 18 swg
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Rivets 318 x 178 Roundheocd Copper
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GWR 4000 GALLON TENDER - TANK SIDE
Blank Length 38,625 -

In the carly days, tenders
had rails around the top of
the coal space. I do not know
when they were replaced by
the present type of guard,
but certainly it did not
extend beyond the 3000
gallon size.

The 47 must, of course,
have the 4000 gallon tender,
unless you are modelling
4700 itself in its new
condition in which case you
would need to use the smaller
boiler: No. 1, as currently
described for the Saints.

Saints almost invariably
had the 3500 gallon tender,
but one at least ran for a
time with an experimental
(as far as I know) 3500
gallon tender made a bit
deeper with a well tank to
push up the capacity to 4000
gallons. The special tender
made to suit Hampton
Court on the 101/4in.
railway at Stapleford Park
was based on this tender.
The late John Gretion
produced the photograph of
the full size combination
when he ordered it.

@70 be continued.
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John Arrowsmith

reports on last year’s event which
was hosted by the Hereford Society
of Model Engineers.

en the Hereford Society was asked if
it would consider hosting the Autumn
Rally it caused quite a bit of

discussion within the club about whether we
could handle this type of event. It is one thing to
hold an internal event, but when you come to
organise a National Rally then it is something
different. It was eventually agreed that we would
host the rally and so the planning started.

The day of the rally, September 21, seemed a
long way ahead, but it was surprising how
quickly the time seemed to go. However, the .
weekend at last arrived warm and fair with a _-" - g
good forecast. We hoped that all our plans would x—f;-ﬂ e .
work out and that everyone who came would  John Hancocks from the North Wiltshire cl'ub prepares Thirlestaine Hall for the day’s work. On the
have a good time. The first participants arrived on  adjacent sidings can be seen a 9F, Simplex, Sweet Pea, a Britannia and a J39. Dave Lewin's Sgt Murphy
Friday afternoon together with Brian Thompson,  completes the picture.

SOUTHERN FEDERATION
AUTUMN RALLY

Graham Gains from the Orchard Line awaits the signal from the tumtaba‘e
to the main line.

A 3112in. Canterbury Lamb belonging to Graham Gains waits on the elevated ~ Joe MfddfoOﬂ from the OXfOI"Cf dub concentrates on the road a}mad with
steaming bays. his 7"74in. Koppel.
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A fine selection of motive power and rolling stock in the ground level sidings. The Hereford Waterworks Museum is in the background.

Chairman of the Southern Federation of Model
Engineering Societies. The first of the trade
stands also arrived in the guise of Bruce Davey of
Bruce Engincering. By this time the first engine,
Dave Lewin from Coventry with his 5in. gauge
Sgt Murphy, was in steam and enjoying his first
run around the ground level Broomy Hill Railway.

Saturday dawned a little grey but dry, and it
soon became apparent that we were going to have
a very busy day. Society members from all over
the UK were arriving all the time, so that the
steaming bays and storage sidings were at full
capacity. The elevated track was also in full swing
with a wide variety of locos and driving trucks.

Over the weekend we noted that 44 locos had
been registered of which 39 were steam and 6
clectric, and representatives from 31 different
clubs. The farthest travelled in UK were the
members from Sunderland and Romney Marsh,
but of course our visitor from Australia had the
honour of being farthest from home.

Warren Williams from the Hornsby Club in
Australia, was here to represent the Australian
Association of Live Steamers. The presentation
of their trophy for the best working loco of a
Commonwealth prototype was made to John
Hancocks from the North Wiltshire club, but the
three judges found it very difficult to make
their decision.

-

The Bishop of Hereford, Bishop John Oliver poses with King John before the

next departure. (Photo: Jim Farmer)

Resene BTL po s k! .

- .'.-\"..l' .

So many fine locomotives performed on the
day that judging the best seemed an impossible
task. Eventually it came down to the 7!/4in.
gauge 6026 King John of Tony Newberry from

Tony Newberry with 6026 King John pauses by
the signal box with his train and the Mayor of
Hereford, Councillor Alan Williams, and Richard
Donovan, Chairman of the Hereford Society.

T g

Double heading and fully laden, Ken Houltby with the 77:4in. V2 The Snapper
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Taunton and John Hancocks with his 7!/4in.
Modified Hall 6965 Thirlestaine Hall. John just
pipped Tony to take the trophy, which was
presented by Warren Williams. This was also a
first for the event, as a 7!/4in. loco had never won
the trophy before. Thirlestaine Hall was a worthy
winner and was greeted with acclaim by the
assembled crowd. An excellent barbecue organised
by Peter Judge of the host club, rounded of a
wonderful day’s activities.

The Hereford Society would like to thank the
Southern Federation for allowing them to host this
event. We certainly enjoyed, the two days and hope
that everyone who came also enjoyed themselves.
Perhaps we may do it again sometime.

Finally no report of this kind should forget the
marvellous support provided by the ladies of the
Hereford Society for all their hard work. They
provided a fine selection of food and refreshments
for the whole weckend which ensured Society
members and the general public on Sunday were
always well looked after.

All photos, unless otherwise credited, are by
Derek Foster.

1 know that all readers, whether as visitors or
with a locomotive, will be welcome at this year’s
Southern Federation Rally at Saffron Walden on
21 September. Contact Jack Setterfield (tel: ﬁ
01797-362295) for further information.

e . -

as lead engine, leaves the station with 6965 Thirlestaine Hall as frain engine.
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Peter Spenlove-Spenlove
describes a simple fitting to replace
one which may have been lost from
a favourite steam toy.

uring recent years, there seems to have
Dbcen an upsurge of interest in antique

steam toys, collectors and enthusiasts
meeting at public gatherings to demonstrate their
steam toys in action. These toys are not made by
model engineers, but in factories which mass
produce boilers in simplified form, usually with
oscillating engines mounted on thin steel
platforms. Some types include toy workshop
machinery driven by a spring belt from a pulley
on the engine. Other popular toys represent moving
vehicles including traction engines and road
rollers. One fitting which seems to be common
on all these toys is a tiny steam whistle, blown in
excess to the delight of the youthful owner and
much to the annoyance of adults who had to
endure its very high-pitched shrick. Also usually
to be encountered at these public gatherings are
traders who buy and sell old toys:; some can
supply parts as well.

In the early 1930s I was given a steam boiler
and engine with some ‘Trix’ perforated strip
(Trix was a form of construction system not unlike
Meccano), all being second-hand. It was worked
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intensively, consuming copious quantities of
methylated spirit in the process. Eventually the
poor little thing gave up the ghost. The soldered
joints on the boiler melted and leaked: the con-rod
big end (a pierced hole through the flattened end
of the piston rod) had worn so big that it kept
falling off the crank pin; its tinplate chimney and
furnace were full of rust holes and a new coat of
paint made an awful stink when next lit up. 1
don’t know what happened to this toy, but I kept
its little whistle and tap.

One trader 1 spoke to said that the whistle is
occasionally missing on old toys. As I still had
mine, | thought it might be helpful if I made a
dimensioned sketch in case any readers needs
one or has been asked by a friend to make one. In
ME. 4167, 19 April 2002, D. A. G. Brown
described how to make a proper whistle “...which
might be heard across the County of Rutland.” My
toy whistle is squeaky and its sound can be heard in
the next room — if the radio is silent! The threaded
fit to the brass tap (*whistle valve” to steam people)
is extremely sloppy and does not resemble any
normal modern standards. Readers should therefore
choose a thread to suit fine thread taps and die
which they have available, or to fit an existing valve;
3/16in. x 40tpi (ME thread) or 2BA might be
considered. With less than 50% engagement, the
thread inside the whistle is very ‘truncated’ but at
least it does not need to resist boiler pressure!

The valve body is turned to %16in. dia.using a
form tool. The normal taper plug is !/16in. dia.
but is retained by a washer riveted (not nutted) in
place. The through steamway is drilled 0.080in.
with the handle across the valve body (not in
line). The handle is turned from black Tufnol rod
and polished. An inserted steel stud screws into
the plug extension. The handle is 7/8in. long by
/4in. diameter. Metal is no good as the heat
would burn children’s fingers! I hope that this
information will help those who have lost their
whistle. The brass whistle plug is a press fit in
the whistle and set level with the notch; sizes
being altered to accommeodate your tooling.

If you don’t mind its pathetic squeak, and
require a replica whistle for an old toy, make your
whistle approximately to the sketch and photos.
But if you want a more sensible sound try a
few tests first, with short pieces of tube. With a
finger over one end, blow across the other end.
Note the pitch of the note. Tubes of a larger bore
tend to give a ‘fatter’ sound than a narrow
bore tube of the same length. Consider the air
blown pipe organ. You may see fat pipes and thin
pipes of the same length. The pitch of the notes
is the same, but the quality of the sound is
different. You will also find that high pressure
steam as opposed to mouth blown air can alter

the sound, so be prepared to experiment to

geta ‘good’ tone.

SEQLEC 2003

Applications for entry are welcome for the
Thirteenth 71/4in. gauge Locomotive Efficiency Competition for the

BRISTOL CUP

to be hosted by

READING SOCIETY OF MODEL ENGINEERS
at their track at PROSPECT PARK, Bath Road, Reading, Berkshire on

SUNDAY 12 OCTOBER

Please contact Gary Williams, 96 Highfield Park, Wargrave, Berkshire RG10 8LE
tel: 0118-940-1405; mobile: 07944-272-106 e-mail: GAZZA@wargravei6.freeserve.co.uk

for an Official Entry Form

Limited space is available for caravans or camping on the Saturday night preceding the Competition
strictly by prior application to Gary Williams

ALL VISITORS WILL BE VERY WELCOME, MODEL ENGINEERS AND THEIR FAMILIES PARTICULARLY SO.
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UK News
The 3mm Society newsletter gives
details of “Chassis Tutorial” meetings
arranged by the society at various
locations. This approach might be of
benefit to the larger scales as well.
How about a valve setting tutorial or
some such for the live steamers?
Perhaps at the Model Engineer
Exhibition? For information on the
small scale events contact Andrew
Shillito on 01622-719830 or Allen
Doherty on 0161-794-7480. The
Gloucester Group are holding an
open meeting at Watermoor Church
Hall, Cirencester on Saturday 20
September from 12:00 until 17:00.
Ashcombe MR (at Ashcombe
School, Dorking) reports that after
another academic year, the track is
in good order and all signals and
vehicles are working and in running
order. They have also been fortunate
with outdoor work and monthly
running nights since Easter in that
none of these have been rained off.
The summer term visit was to the
Bluebell  Railways  ‘Wartime
Weekend” where visitors were
fortunate to see Fred Dibnah (My
Hero!) and a film crew making an
engineering history programme.

The members of
Bridgend DMES
had a very enjoyable

open day on 4 July. A
good static display of work was on
show including a range of hot air
engines by Julian Wood and many
fine examples of model engineering
by club members. The day was to
celebrate the successful completion
of a new club 7!/4in. gauge
petrol/hydraulic locomotive and the
completion of raised track
modifications and new steaming
bays. Secretary Anthony Price
reports that there is still a lot of
work to do with the complete
relaying of the ground level track.
The club welcomes new members
and Anthony can be reached
by telephone on 01656-661282, or
at awprice(@onetel.net.uk or at
6 Grove Road, Bridgend, Mid-
Glamorgan CF31 3EF.

The President and Chairman of
Cambridge MES did their best to
take members through the AGM
“..with a light touch on the
regulator”. This society is another
having to raise subscriptions to cover
increased insurance costs. This
appears to be becoming very
common if Club Chat is anything to
go by. The club suffered a burglary
and lost a club welder, whacker and
television set. The disappearance of

a dozen chickens from a neighbour
on the same night is being
connected. The eventual new
measures to protect the site will not
be disclosed in the newsletter. On a
more agreecable note, the club
reported a record day for the first
public running day of the season
with over 700 tickets being issued.
The queues were kept down by five
trains of two or three carriages. After
trials it is intended to fit at least one
carriage on each train with working
vacuum brakes controlled by either
the driver or the guard. A plea for
low voltage blower supplies in the
low level steaming bay has been
answered after 15 years with the
provision of 12 and 24 volt supplies
“...sufficient to suck a newly kindled
fire straight out of the chimney ",
Dockland and East London
MES report two major news items.
The first is the completion and
delivery of the new club locomotive,
a 5in. gauge Tich named Dockland
Flower. The engine has had its first
outing hauling passengers, much to
the pleasure of the club members.
The second piece of news is that the
first sections of track for the new
extension have been laid after much
on-site construction work by
members. The members have also
been busy taking their portable track
to new venues including Weald Park

in Brentwood. The society meets on
the second Tuesday of each month;
further information from Peter
Jonas at 82 Ingrebourne Gardens,
Upminster, Essex RM14 IBW or by
‘phone on 01708-228510.

The Lindsey Model Society
running weekend is reported as being
very successful with visitors from
afar having an enjoyable day running
various trains around the track.
Several members brought rolling
stock to ensure a good selection in
the various yards. Some members
have mastered the use of correct head
codes but one member is reported as
carrying The Observers Book of
Head Codes with him to ensure
correct coding. Trains were running
on the Saturday until about 7pm
after which everybody enjoyed an
excellent barbecue. The sight of all
the signal lamps lit after dark made
for a very atmospheric scene. The
society is making plans to introduce a
more formal method of controlling
trains, possibly using a ‘wagon ticket’
system and ‘consignment notes”. This
system has the advantage of not
needing a timetable and can be kept
going for long periods with
something always going on, which
must be good for spectators.

The Maxitrak Owners Club has
notified us of the correct date for
the Annual General Meeting/ >

SEPTEMBER
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Rugby MES. Running. Contact David Eadon: 01788-576956.
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Canvey R&MEC. On the Table. Contact David A. Clark: 01375 B48921.
Centurion SME. Mr. Pratley: Pratley Products.

Contact Rudy Du Preez: 012-9886780.

Rochdale SMEE. Video Night. Contact Mike Foster: 01706-360849.
Romford MEC. Ralph Hebron: After Harrison — Genius on the Cheap.
Contact Colin Hunt: 01708-709302.

Steam LS of Victoria. Gathering. Contact Graham Plaskett: (03) 9750-5022.
Bedford MES. Invitation Weekend. Contact Ted Jolliffe: 01234-327791.
Chesterfield MES. Aunning Day. Contact Mike Rhodes: 01623-64B8676.
Hereford SME. Visit to Evesham Vale Light Railway.

Contact Richard Donovan: 01432-760881.

Malden DSME. Families Day. Contact John Mottram: 01483-473786.
Maxitrak Owners Club. Maxitrak Open Day + AGM at the Factory.

Contact Eric Penn 0208-979-4335.

Moors Valley Railway. Wessex Narrow Gauge Exhibition.

Contact Jim Haylock: 01425-471415,

Steam LS of Victoria. Club Run. Contact Graham Plaskett: (03) 9750-5022.
Worthing DSME. Visit by Harlington ME. Contact Bob Phillips: 01803-700642.
York City & DSME. Ask The Panel. Contact Ken Bateman: 01904-421445.
Kew Bridge Steam Museum. London Open House Weekend.

Information: 020-8568-4757.

Lincoln DMES. 70th Anniversary Open Weekend.

Contact Paul Thompson: 01522-888228.

Scottish Model Engineering Trust. 7'/4in Gauge Weekend,

Contact Jeremy Bull: 01738-441975.

Andover DMES. Open Day. Contact R. W. Hanman: 01980-846815.
Frimley & Ascot LC. Club Run. Contact Bob Dowman: 01252-835042.
Guildford MES. Competition Day. Contact Dave Longhurst: 01428-605424.
Homsby ME. Sailing Day. Contact Ted Gray: 9484-7583.

N. W. Leicester SME. Running Sunday. Contact John Elliott: 01455-847040.
Nottingham SMEE. Running. Contact Gerry Chester: 0115-9259006.
Romney Marsh MES. Autumn Track Meeting.

Contact John Wimble: 01797-362295.

21

21
21

Saffron Walden DSME. Southern Federation Auturmn Rally.

Contact Jack Setterfield: 01843-596822.

Talyllyn Railway. First Class for Sunday Lunch. Enquiries: 01654-710472.
York City & DSME. Running Day. Contact Ken Bateman: 01804-421445.

22 Bedford MES. Work Holding, Jigs & Fixtures, Contact Ted Jolliffe; 01234-327791.
22 Cardiff MES. Viisit by Brean Modellers. Contact Trevor Jenkins: 028-2075-5568.
22 Hornsby ME. Meseting. Contact Ted Gray: 9484-7583.
23 Romney Marsh MES. Track Meeting. Contact John Wimble: 01797-362295.
23 Sutton Coldfield MES. Derek Brown: Injectors.
Contact Neal Harrison: 0121-378-3982.
24 Chingford DMEC. Alan Rose: First Steps in Scale Model Boat Building.
Contact Martin Masterson: 0208-989-5552.
24 Harrow & Wembley SME. Club Evening.
Contact Dr. Roger Greenwood: 020-8427-2755.
24  Historical MRS (Bedford Area). David Ventry: A History of Permanent Way.
Contact John Chamney: 01442-851214.
25 Leyland SME. Bring & Buy. Contact Mark Entwistle: 01772-422411.
25 Worthing DSME. Jonathan Minns: Brighton Engineerium.
Contact Bob Phillips: 01803-700642.
26 Bristol SMEE. Visit by Brean Modellers.
Contact Trevor Chambers: 01454-415085.
26 Hereford SME. Meeting. Contact Richard Donovan: 01432-760881.
26 Historical MRS (Essex Area). Russell Newlands: BR Standard Class 6 ‘Clans’
and the Construction of BR 72010 Hengist. Contact Jem Harrison, 27 Colne
Place, Basildon, Essex SS16 5UZ.
26 L ster and M be MES. Final Running Day of Summer.
Contact Harry Carr: 01524-411956,
26-28 Frimley & Ascot LC. 7/4in. Gauge Society AGM & Rally.
Contact Bob Dowman: 01252-835042.
27 Esk Valley MES. End of Season Track Day.
Contact Alan Burdekin: 0131-669-0823.
27 Historical MRS (Bristol Area). Peter Davis: Talk.

Contact Gemy Nichols: 0117-973-1862.

MODEL ENGINEER 19 SEPTEMBER 2003

343




Peter Dunkley’s superb pair of 5in. gauge Sulzer Type 2 locomotives were awarded First Class Certificates at

the Tenth Annual National Model Engineering and Modelling Exhibition at Harrogate (see Wigan DMES report below).

Maxitrak Factory Open Day as
20 September 2003, not 27 of that
month as originally reported to us.

Members of North Norfolk
MEC are looking forward to their
AGM on 3 October which is to be
followed by a ‘good mardle’. My
spell checker did not find ‘mardle’;
it must be a technical term peculiar
to North Norfolk! The club also has
a talk on Charles Babbage planned
for 7 November, to be given by Dr.
Cook. Further details from Gordon
Ford on Zordie{@btopenworld.com
Gordon also has a personal interest
in making contact with a Mr
Plummer who ran the superb
‘Cardean’ 4-6-0 locomotive at the
Reading SME open day in 2002.
Unfortunately we at Reading (okay,
me!) have no record of Mr
Plummer’s home club.

Eric Clifford Exhibition Co-
ordinator for the Northern
Association of Model Engineers
has provided advance information
of the Association’s planned
exhibition to be held in March 2004.
The exhibition is designed to show
off members’ work and to publicise
the Association. It is to be held at
the Risley Conference Centre,
Birchwood Park, Warrington,
Cheshire during the weekend of

27/28 March 2004. It will be open
from 10am to 5pm on the Saturday
and 10am to 4pm on the Sunday.
Admission will be £2:50 for adults
and S0p for children over 5 years of
age. The Conference Centre is
situated near the M6, M62 and M56
motorways and has good car
parking and catering facilities. Road
vehicles and traction engines will be
running outside and a portable
railway track will be in operation.
Further information from Eric at 46
MNorth Promenade, Thornton
Cleveleys, Lancashire FY5 ILN or
by 'phone on 01253-860970.
Kingpin, the newsletter of
Nottingham SMEE, has a picture
of a good collection of parents and
children all ready to “...throw
themselves onto waiting trains” and
pay for it. The society had a trip to
the Harrogate Exhibition by “posh
omnibus”, the outing having been
organised by Graham Davenport.
The relaxing trip ensured that
members arrived with plenty of
“shopping energy”. Newsletter
Editor Geoff Starbuck reported that
he had lost a pin from the return
crank rod of his locomotive Repfon
during a recent running session. He
substituted a 2BA nut and bolt to
continue running. The good news is

that some time later member John
Lopez found the offending pin. The
newsletter also carries a very
technical history of the development
of the Stirling hot air engine which
contains a lot of information on
performance and efficiencies.

Staying with the subject of hot air
engines, Stamford MES has
welcomed Roy Darlington as its
third honorary member following
his acceptance of their offer. As
reported recently in this column,
Roy has close connections with
Stamford. The society reports a
steady gain in new members from
all over the area, which must
be good news for the future. The
well attended July club meeting
heard three presentations by
members on ‘Pumping Engines’,
‘Injectors’ and “Very Useful Gadgets
for the Workshop'.

Wigan DMES recently held a
very successful ‘Diesel Day’ with
visitors from several other societies
and eight engines in attendance.
Peter Dunkley ran his pair of Sin.
gauge Sulzer Type 2 locos which
won two first-class certificates at
the Harrogate show. Congratulations
are obviously in order for Peter. The
second notable event was the visit

by members of Butterley MRS on

28 June. The newsletter included a
good selection of colour photographs
of the occasion provided by member
Geoff Crank who is reported to be
the proud owner of a digital camera
and a new colour printer. The
emphasis on the Standard Class ‘is
excused’ because Geoff has also
restarted work on his own Class 2
after a long layoff. The photos
certainly show a superb selection of
locomotives from Butterley. This
busy club also hosted a group of 18
children from Chernobyl early in
July. The weather started wet but
brightened up steadily as the day
progressed. The children all
enjoyed their visit, particularly the
Belgian chocolates they were given.
The club received a *Thank You® at
a special supper later in the week
when the children put on a little
show to express their appreciation.
At their June meeting members had
a talk on ship modelling by Harry
Barrow which was very well
received and was described as a
“...wonderful evening of information,
tips, reminiscences and anecdotes”.
Harry did not have slides, just two
superb landing craft models and a
box of bits and pieces from which
items were selected to illustrate the
point in question.
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Hornsby ME. Family Day. Contact Ted Gray: 9484-7583.

Maidetone MES. Visit by Beech Hurst. Contact Martin Parham: 01622-630298.

Rugby MES. Night Steam-Up. Contact David Eadon: 01788-576956.

Surrey SME. 27/2in. Gauge Rally. Contact John Cook: 020-8397-3932.

St. Albans DMES. Society Exhibition. Contact Roy Verden: 01823-220590.
Talyllyn Railway. AGM. Enquiries: 01654-710472.

Amnerfield Miniature Railway. Running. Contact David Jerome: 0118-9700274.
Bromsgrove SME. Diesel Day. Contact John Pagett: 0121-453-1161.

Bure Valley Rly. (Friends of). End of Daily Services.

Contact Paul Conibeare: 01263-733858.

Cardiff MES. Open Day. Contact Trevor Jenkins: 029-2075-5568.

Chichester DSME. Steam on Sunday. Contact Brian Bird: 01243-542266.
Gas Turbine Builders' Ass'n. Flying Event.

Contact: Tom Wilkinson: 01508-570977.

Guildford MES. SMEE Day. Contact Dave Longhurst: 01428-605424.
Harlington LS. Open Day. Contact Peter Tarrant: 01895-851168.

King's Lynn DSME. Track Day. Contact Mike Coote: 01533-673728.

MELSA. Sunday in the Park. Contact Graham Chadbone: 07-4121-4341.

N. W. Leicester SME. Enthusiasts Day. Contact John Elliott: 01455-847040.
MNottingham SMEE. Running. Contact Gemry Chester: 0115-9250096.

Ottawa Valley Live Steamers. Steaming Day. Contact John Bryant: 761-1109.
Staines SME. Running Day. Contact Mike Kingham: 01932-788793.

Sutton Coldfield MES. LENWR Rally. Contact Neal Harrison: 0121-378-3892,
Talyllyn Railway. First Class for Sunday Lunch. Enquiries: 01654-710472.
Basingstoke DMES. Meeting. Contact lan Shanks: 01420-561741.

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

CTOBER
Bradford MES. Norman Hill: 3D Photography. Contact John Mills: 01943-467844,

Bristol SMEE. Brian Haines: Vintage Film Shorts.
Contact Trevor Chambers: 01454-415085.
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Chingford DMEC. Bits & Pieces. Contact Martin Masterson: 0208-989-5552.
Guildford MES. Des Adeley: 21/zin. Gauge Locomotives.

Contact Dave Longhurst: 01428-605424.

Leeds SMEE. Keith Colfins: East African Railways.

Contact Colin Abrey: 01132-649630.

Cardiff MES. Bits & Pieces. Contact Trevor Jenkins: 028-2075-5568.
South Lakeland MES. Meeting. Contact Adrian Dixon: 01229-869915.
Sutton MEC. Bits & Pieces. Contact Mike Dean: 0208-657-5401.
Canvey R&MEC. Meeting. Contact David A. Clark: 01375 846921.
Maidstone MES. Roy Clench: Forms of Transport Slideshow.

Contact Martin Parham: 01622-630298.

North London SME. Bring & Buy. Contact David Harris: 01707-326518.
North Norfolk MEC. AGM. Contact Gordon Ford: 01263-512350.
Portamouth MES. Meeting. Contact John Warmen: 023-9259-5354,
Rochdale SMEE. Sid Mortimer: The Steel Rolling Mill.

Contact Mike Foster: 01706-360849.

Romford MEC. Competition Night. Contact Colin Hunt: 01708-708302.
Durban SME. Vintage & Steam Country Fair at Rawdons Estate, Nottingham
Road. Information: 033-2636087.

Isle of Wight MES. Track & Pond. Contact Ken Stratton: 01883-531384.
Leighton Buzzard NG Rly. Steam Glow. Enquiries: 01525-373888.
SME&EE. Pursuit Dynamics: The Application of a Steam Jet.

Contact David Boote: 01202-745862.

Welling DMES. Open Day. Contact Reg Hawes: 0208-859-1852.

York City & DSME. Rocol Ltd: Metal Cutting Fluids.

Contact Ken Bateman: 01904-421445,

Kew Bridge Steam Museum. Festival of Steam Models.

Information: 020-8568-4757.

Moors Valley Railway. Tinkerbell Rally. Contact Jim Haylock: 01425-471415.
Ascot LS. Members' Steam-Up. Contact Ivan Hurst: 01276-28803.
Basingstoke DMES. Running. Contact lan Shanks: 01420-561741.
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World News

Canada

British Columbia SME are
now halfway through their
75th Anniversary year and their
10th Anniversary on the present
Confederation Park tracksite. So far
the year has been a great success
with lots of fun being had and the
number of rides matching or
exceeding their best previous year.
The canopy (reported previously) is
providing shelter from the sun and
it is proposed to make the passenger
maze removable so that the covered
area can be used for special events.
The club is looking for a volunteer
to carry out advertising and
publicity so that the job is not split
between several people. The society
had an entry in the local “Hats Off
Day’ parade but were disappointed
that the float could not be pulled by
their own traction engine which had
problems with injector clack valves
after much effort had been
expended to prepare it for the event.
To add to the problems, the
replacement clack also leaked and
had to be removed and repaired. All
this meant the engine was not
available on the day.

Richard Vickers of Ottawa Valley
Live Steamers had his 7'/4in. gauge
0-4-0 Jessie chassis on display at the
recent Heritage Weekend. It is hoped
that it will soon be running on steam.
The weekend was very successful
with visitors from several other
clubs, some with locomotives. There
were 15 locomotives in all in 31/2, 5
and 7!/4in. gauges. First out on the
3'/2in. gauge track was George
Lovett with his 4-6-4 *Hudson’
locomotive. He was soon followed

by others. The only sad note was the

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

Frank Biddle
Richard Cox
Trevor Martin
Pauline Padgham
A. D. ‘Ted’ Tait
Alf White

emergence of the “Dreaded Tea
Bandit” who consumed the contents
of member Peter Voisey’s tea flask,
leading him to refer to himself as
“Tealess in Ottawa ", The club sent a
letter to Minister Hudak thanking
him for his efforts on behalf of five
clubs that applied for, and achieved,
exemption from the local
‘Amusement Items Regulations’.
The club is now back in the business
of giving children rides. Perhaps this
is something that clubs in the UK
could investigate — exemption from
some of the more ludicrous
regulations that we are plagued with.

New Zealand

After their recent AGM, members
of Hutt Valley MES had a
presentation by Bill Yemm about
his boyhood holidays on the West
Coast and subsequent study of the
bush tramway which operated out
there. Drawings of the Ogilvie bush
railcar used were printed in the
newsletter. A twin four wheel bogie
design, it is approximately 20ft. in
overall length, powered originally
by a Buick 6 petrol engine. The
wheels on the bogies are of two
different sizes, the wheels on the
outer axle being larger than those
on the other. The transmission was
via a three-speed gear box and
transfer box to the outer axle of
each bogie. The air braking
compressor was derived from a
motorcycle engine and driven from

Birmingham SME
Reading SME
Birmingham SME
Romney Marsh MES
Leeds SMEE
Reading SME

the drive shaft to one bogie. These
cars were used to transport the bush
workers to the working site. The
illustrated railcar is now at the
MecLeans Island site, Christchurch
under the care of the Canterbury
Steam Preservation Society. As a
newcomer to model engineering,
Murray McKenzie has been working
on an ‘upside down’ engine to a
design he saw in a book. The engine
is very like the Stuart ‘Real’ engine.

Members of Maidstone MES are
carrying out minor repairs to the
elevated track after a thorough
inspection. About a third of the
track has been rebuilt on a solid
cast-in concrete base. It is intended
that the rest of the track will be
completed to the same standard.
Some re-alignment work has also
been carried out on the 7'/4in. gauge
track in the station area. This is to
make better use of the concreted
area and to better separate loading
and unloading areas from the
through lines. At a recent meeting,
Alan Kemp brought a number of
parts for his 7!/4in. gauge 0-6-0
Koppel locomotive and outlined the
history of the company, Orenstein &
Koppel, which manufactured the
prototypes. This was illustrated with
a range of information downloaded
from the internet of both the
historical locomotives and modern
products of this company which
included an 800 ton hydraulic
excavator. One item which caught

my eye was a report that a
locomotive builder has had the
steam manifold of his Garratt
locomotive gold plated to make it
easier to keep clean. It is claimed
that this is now common practice.
Tom Frew has accepted the
Secretary’s job at Southland SME.
Tom can be reached on
tgf(@ihug.co.nz A box has been
placed in the train shed for any
unwanted, pre-loved, partly
damaged or working order items
that members would like to donate
to the club. There is a specific
comment in the newsletter declaring
that “...wives will not be accepted!”

South Africa

The Editor of the Centurion SME
newsletter wonders whether model
engineers are attracted to the
hobby because it enables them to
return to an earlier more sedate
kind of time, albeit for the short
time that we are in our workshops
building steam engines. An
interesting comment about the
National Steam Meet, which by
now will have taken place,
concerns boiler certificates. The
society running the event has
produced a boiler declaration form
to be completed on arrival for
those without boiler certificates.
This forms a signed declaration
that the boiler has passed a test
complying with accepted model
engineering standards. It would be
interesting to see the effect of
trying that in the UK (apoplexy in
the insurance and health and safety
sectors!) but it seems to give
model engineers the responsibility
for their own work rather than

passing it over to a third party.

Chesterfield MES, 27/zin. Gauge Rally. Contact Mike Rhodes: 01623-648676,
Leyland SME. Ground Level Running & Hot Pot Lunch.

10 Hereford SME. Mystery Soup/Video Evening.
Contact Richard Donovan: 01432-760881.

oo oan o o

-4

-600'00 - L ]

Contact Mark Entwistle: 01772-422411.

Nottingham SMEE. Running. Contact Gerry Chester: 0115-9259096.
Romney, Hythe & Dymchurch Railway. Double-Header Day.

Information: 01787-362353.

South Durham SME. Running Day. Contact B. Owens: 01325-721503.
Surrey SME. Members' Steam-Up. Contact John Cook: 020-8397-3932.
Sutton Coldfield MES. Steamn-Up. Contact Neal Harrison: 0121-378-3992.
Talyllyn Railway. First Class for Sunday Lunch. Enquiries: 01654-710472.
Isle of Wight MES. Mesting. Contact Ken Stratton: 01983-531384,

L ter and Mor be MES. Project Night.

Contact Harry Carr: 01524-411956.

Romney Marsh MES. Bits & Pieces/Bring & Buy.

Contact John Wimble: 01797-362295.

South Durham SME. Mesting. Contact B. Owens: 01325-721503.

Stamford MES. Lionel Brown: Clocks. Contact David Ash: 01780-751211.
Surrey SME. Bits & Pieces. Contact John Cook: 020-8397-3832.

West Wiltshire SME. Chat Evening. Contact R. Nev. Boulton: 01380-828101.
Chingford DMEC. Alan Williams: History of Belgian Tramways.

Contact Martin Masterson: 0208-989-5552.

Norwich DSME. Meeting. Contact Paul Reed: 01603-462925.

Cardiff MES. Bring & Buy. Contact Trevor Jenkins: 029-2075-5568.

High Wycombe MEC. Meeting: Weish Highland Railway.

Contact David Savage: 01494-527402.

Leyland SME. \isiting Guest Speaker. Contact Mark Entwistle: 01772-422411.
N. W. Leicester SME. Mesting. Contact John Elliott: 01455-847040.

Sutton MEC. Stationary Engines Run-Up. Contact Mike Dean: 0208-657-5401.
Worthing DSME. Marine Evening. Contact Bob Phillips: 01903-700642.
Colchester SMEE. J. Jolly: The Mangapps Farm Railway & Collection.
Contact L. G. Hammond: 01376-511886.

10 Historical MRS (Sussex Area). Peter Bloxham: Ten Years of 0-Gauge.

Contact Terry Cole, 17 Coombe Drive Steyning West Sussex BN44 3PW,

11 Guildford MES. Night Run. Contact Dave Longhurst: 01428-605424.
11 Hereford SME. Invitation to Kyre Valley Railway.
Contact Richard Donovan: 01432-760881.
11 Midland Federation ME. Quarterly Meeting.
Contact Paul Humphries: 01902-661275.
11 Nottingham SMEE. Night Run. Contact Gerry Chester: 0115-9259096.
11 Oxford (City of) SME. Family Day. Contact Chris Kelland: 01235-770838.
11 Reading SME. Club Running. Contact Graham Bustin: 01189-615450.
11/12 Chesterfield MES. Steaming at Papplewick.
Contact Mike Rhodes: 01623-648676.
12 Bristol SMEE. BRIMLEC. Contact Trevor Chambers: 01454-415085.
12 Canvey R&MEC. Last Sunday Running. Contact David A. Clark: 01375 B46921.
12 Cardiff MES. Open Day. Contact Trevor Jenkins: 029-2075-5568.
12 Eimdon MES. Running at Wythall Transport Mussum Open Day.
Contact Chris Giles: 0121-458-1281.
12 Harlington LS. Open Day. Contact Peter Tarrant: 01895-851168.
12 Leeds SMEE. Running Day. Contact Colin Abrey: 01132-649630.
12 Leyland SME. Diesel Day. Contact Mark Entwistle: 01772-422411.
12 Maidstone MES. Heywood Society Members Run.
Contact Martin Parham: 01622-630298.
12 Malden DSME. 774in. Gauge Open Day.
Contact John Mottram: 01483-473788,
12 Nottingham SMEE. Running. Contact Gerry Chester: 0115-9259096.
12 Sutton MEC. Track Day. Contact Mike Dean: 0208-657-5401.
12 Talyllyn Railway. First Class for Sunday Lunch. Enquiries: 01654-710472,
12

Guild of Model Wheelwrights at Autumn Show, East of England Showground,
Peterborough. Contact Biddy Hepper: 01482-623274.
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THE ESSENTIAL WORKSHOP LIBRARY

from NEXUS SPECIAL INTERESTS BOOKS

MODEL ENGINEERING BOOKS
Buillding Simple Nodel Steam Engines
Tubal Cain

This book shows how to build four model steam engines and
features designs and plans that even a beginner will be able
1o follow.

1993 1-85486-104-2  2/0x/48mm
112 pages Ihstrated paperback

Building Simplk Model Steam Engines 11
Tubal Can

More projects ranging from a delightful litde wrbine to a
larger engine in the style of the magnificent Steam Engines of
the Highest Class’ offered by toymakers before WWI. Fully
deraied methods of construction with the beginner in mind.

495

1997 1-85486-147-6  2/0x/48mm

112 pages [lustrated paperback £5.95
Model Engineering - A Foundation Course
Peter Wright

A new book by an experienced model engineer covering al
the basic techniques: understanding engineering drawings,
buying mateis, marking out, sawig, fing, beoding and
forming metals,

1997 1-85486-152-2  236x8%mm
dl6pas  Hustrated paperback

Hodel Engineers Handbook

Tubal Cain

This third edition omprises a compilation of tables, facts,
procedures and data that the author has found invaluable in
his model engineering actwvities. It provides a real mine of
information to which you will retm again and apain.
19%  3rd Edvon [-85486-1344  210x/48mm

M0 pages Ibustrated paperback 995

The Model Locomotive from Scratch
B.Terry Aspin

Based on a senies of artides by Chack, the pseudonym used
by the author for 2 series of artides pubhed in Model
Engineer. Al the text and ilustations have been specilly
prepared by the auther for this book.

9% 1-85486- 165-4  18%x24dmm

6 pages Ihustrated paperback

intreducing Model Traction Engine
Consaruction

John Haining

This book discusses types in a briel history, choice of model,
workshop processes and the took needed for every stage of
consiruction. Profusely Wlustraed and full of interesting and

useld mlormation.

198 0-85242-805-7  210x148mm
112 pages Ihstrated paperback

The Countryman's Steam Manual
John Haining

First published in 1981, this new and enlarged edition covers
the design, construction and care of steel boders in general
with formulae and data used by firms of repute. Designs of
three vertical boders are induded - the Sentinel, the Caradoc
and 2 J-inch scale version.

19% 1-85486-136-0  210x148mm
#6 pages Ilustrated paperback

An Introduetion to Robotics
Harprit Sandhu

An introduction for the amatewr to the ideas and concepts of
robotics, a discipline that will eventually radically change the
way we work. The first part explains how and why rbots
work and are controlled, while the second part shows you
how to make a simple two-legged humancid rebot that can
be programmed to wabc from a personal computer.
1997 1-85486-133-0  236x18%mm
208 pages Ihustrated paperback

The Amateur's Workshop

lan Bradley

Al model engineers are occasionally faced with an operation
outside their usual expenience, with more than 430 line and
photographic ilustrations, this book is @ comprehensive
reference book providing information on setting up a
workshop and the wse of various machines and tooks.
1995 1-85486-130-1  210x148mm

256 pages Ihustrated paperback

The Amateirs Lathe
LH.Sparey

YVirtualy the standard work on small (3-1/2 inch) lathework
since its original publication in 1948.

nn 0-85242-288-1 21 dcl 38mm
M pages [hustrated paperback

£16.95

£1095

£6.95

£595

£9.95

895

£895

WORKSHOP PRACTICE SERIES

Hardening, Tempering & Heat Treatment
Tubal Cain WPS |
A comprehersive exposition of the strucure of steels and the
effects of different heat treatments, particularty in respect of
tooks. With acourate colour temperaiure charts

1984 0-85242837-5  210x 148mm

128 ges Wustated paperback + 4 pages of colour
plates £6.95

Yertical Milling in the Home Workshop
Amold Throp WPs 2
Small workshops, induding those of model engineers, are
making increasing we of small vertical milling machines. This
book explairs how to wse them (and hathe millng
attachments) in clear terms.

1984 0-85242-843-X  210x148mm
9% pages Bustrated paperback

Sereweuttng in the Lathe

£8.95

Martin Cleeve wps 3
A fully comprehensive survey of the use of a lathe for al
forms of screwcutting in all thread foms, imperial and metric
1984 0-85242-818-3 2/ 0x/48mm

176 pgs  Bustrated paperback %95
Foundrywork for the Amateuwr

B.Terry Aspin WPs 4

This book & reganded as the perfect introduction to casting
work in common metals. This new edition, brings everything

right up to date.

1998 1-85486-168-9 240 148mm

112 pages Busrrated paperback £6.95
Hilling Operations in the Lathe

Tubal Cain WPS 5

This book by Tubal Cain, who needs no introduction to Model
Engineer readers, is 2 thorough and practical discourse on
how 1 we the lathe for all types of milling work

1984 0-85242-840-5 210 148mm

128 pages Musimated paperback £6.95
Heasuring & Marking Metals
Man Law WPsS 6

Model engineers and many small workshops do mot need, or hawe
acess to, much of the sophisticated measuring equipment sed in
indusiry. Accurate marking out and measurement by more basic
means at all stages of work are comprehersively described.

1985 0-85242-841-3 21 0x!48mm

112 ges Mustrated paperback 295
The Art of Welding

WA Vause WPS 71

This book sets out the basic techniques for aryacerylene
welding, brazing, fame cutting and electric arc welding with
mild steel, cast iron, stainless steel, copper, brass etc. in sheet,

plate or cast form.

1985 0-85242-8464  210x!48mm

96 pages Mustrated paperback £625
Sheet Metal Work

R.E.Wakeford WpPs s

The author is an instructor in metal work and allied crafts
and describes cearly all the processes likely t be encountered
by the hobbyist in 2 medel or light engineering workshop.

1985 0-85241-849-9  210x [48mm

152 ges Bhstrated aperback 95
Soldering & Brazing

Tubal Cain WPS 9
Joining metal by one form or another of soft and hard
soldering, or brazing with various alloys, are. run-of-themill
jobs in model and light engineering workshops.

1985 0-85242-8456 210 [48mm

136 pages Bustrated paperback 1895
Saws & Sawing

lan Bradley WPS 10

This book examines all types of saw, hand and machine, their
use, maintenance and wseful tables relating to various

applications.
1986 0-85242-887-1  210x148mm

P4 pages Bustrated paperback 595
Hectroplating
JPayner WPS 11

This title will be of value to model engineers and small
workshops wishing to plate with any of the customary metals

tsing simple equipment.
1987 0-85242:8626  210x148mm
6 pages Hustrated paperbadk 4§25

Drills, Taps & Dies
Tubal Cain WPS11
In this book, Tubal Cain dbcusses drll and drilld holes and
threading with taps and dies, primarily by hand. Imperial and
Mmetric sizes phs conversions are included togecher with all

standard thread gauges.

1987 0-85242-866-9 21 0x [48mm

104 pages  Wustrated paperback £6.95
Making Small Worlishop Tools

Stan Bray WPsi4

Making 14 simple but wseful adjuncs to the tool kit for
bench and lathe use, taking no more than 3 to 4 hours or
involving special materials, yet each able to save considerable
time in e a5 well a5 aiding acauracy.

1987 0-85242-886-3  210x [48mm

97 pages Wutrated paperback 695
Workiholding in the Lathe

Tubdl Cain WPS 15
Tubal Cain dsamses all the practical aspects of the subjeat,
with many photographs to illustrate specific points.

1986 0-85242-908-8  210x | 48mm

112 pages Niwtrated paperback £8.95
Electric Motors

Jim Cox WPs 16

Principles, characteristics, operation, installation, speed control,
braking etc. plus generators, safety, testing and a wseful section
on identifying and applying scrap motors.

1987 0-85242-914-2  210x[48mm

136 pages Mistrated paperback 95
Gears & Gear Cutting

van Law WPS 17

Explanations and reasons for all convendonal types of gears
are dearly set out in this book together with useful tables
and machinery techniques to form an imvaluable reference
work for amyone dealing with machinery.

1987 0-85242-911-8 210 [ 48mm

136 pages Wistrated paperback £4.95

Basic Benchwork

Les Oldridge WPS 18
This e details normal bench practice suitable for engineering
apprentices. By awoiding broken tools and spoiled work, this
book will save its cost many tmes over.

1988 0-85242-920-7 24 0x I 48mm

128 pages Mwmated paperback £6.95
Spring Design & Manufacoure

Tubadl Cain WPS 19

Every type of spring and all the necessary caloulations are
dearly explained a5 well a5 materiaks and methods.
1988 0-85242-925-8 21 0x I48mm

96 pages Mwtrated paperback

Metalworkt & Machining Hints & Tips

lan Brodley WPs 10
A workshop information pat-pourri combining useful advice
and instruction for beginners, with explanations of tocls and
techniques often familiar i name but not abways found
described in detail,

695

1988 0-85242-047-9  210x]48mm

9% pages Wutated paperback 695
Adhesives & Sealants

David Lammas WPS 11
David Lammas covers traditional adhesives, their advantages
and shortcomings as well as synthetic products.

1991 1-85486-048-8 21 0x48mm

14 pges Wustated papeback 695
Workshop Electrics

Alex Weiss WPS 11

This book deaks with electricity in the garage or home
workshop and indudes everything from fitting a 13 Amp plug
to wiring up 1 new workshop building.

1984 1-85484-107-7 20/ 48mm

128 pages Mtrated paperback 495
Workishop Construction

Jim Forrest & Peter fennings WPS 13

This book contains the details for building the foor assembly,
walls and roof and covers the peripheral areas induding layout,
1995 [-S5486-131-X 210x48mm

144 pages

Wustrated paperback £6.95

Electric Notors in the Home Worlishop

Jim Cox WPS 14
Detailed advice is given on how to identify and make good

we of ducarded and surphus mators from both domestic and
industrial sources and alio how to operate three phase mators

from single phase supplies.

1996 1-85486.133-6  210xl48mm

144 pages  Iustrared paperback £695
The Backyard Foundry

B.Terry Aspin WPs 15

This book covers basic principles, materials and techniques,
pattern-making, moulding bexes, cores and core baxes, metals,
dectric, gas and coke furnaces.

197 1-85486-146-8  210x/48mm

104 pages Mustrated paperback 650
Home Worlsshop Hints & Tips
Edited by Vic Smeed WPS 16

A selection of wseful hints and tips culled from a wide Sme-
scale of the Model Engineer magazine a5 relevant today as
when they were first printed.

1997 [-85486-145X 21 0x/48mm

128 pages lustrated paperback £550
Spindies

Harprit Sandhu WPs 17

Spindles describes the design construction and use of a variety
of spindles that will be of interest to the amateur engineer
and dockmakers.

1997 1-45486-149-2 210! 48m

160 pags  lustrared paperback %95
Simple Workshop Devices

Tubal Cain WPS 18

This is an updated edition of a previously published tide, now
an essential addition o any model engineer’s fibrary.

1998 1-85486-150-6 21 0xl48mm

144 pages Iustrated paperback 95
CAD for Medel Engincers

DAG.Brown WPS 19

Derek Brown shows how by taking one step at a time the
omputer can soon be wrned into a versatle drawing ool
with many advantages over traditional drawing metheds.

1999 1-85486-189-1 21 x/48mm

18 pges  osiated paperback 495
Workshep Materials

Alex Weiss WPS 30
This book describes the many and varied materials tsed by
model engineers in their workshops.

1999 1-85486-192-1 21 (el 48mm

192 pges Istraced paperback 95
Useful Workishop Teols

Stan Bray WPs 31

This practical collection covers benchwork, the lathe and
milling operations, and inchudes: marking-cut and machining
aids.

2000  -B5486-1948 210 x 148 mm

104 pages;  Bistrated Paperback £ 695

Unimat Il Lathe Accessories

Bob Loader WPs 31
This author has become an ackmowledped authority en the
popular Unimat minilathe, developing numerous accessories
and techniques to assst the model engineer in petiing the
best from the machine.

2000 1854862138 210 x 148 mm

160 pages  hustrated Papestack £ 695

Malimg Clocks
Stan Bray WPs 33
This book explains the terminology of the dodmaker and
provides general details of dock construction including Layout
of wheels and escapements.

2000 1854862146 210 x 148 mm

128 pages  Iusirated Paperback £ 695

Pleass add £1 p&p for single book orders and 50p for each adciional book ordered.

Send payment with your name, address and telephone number to:

Nexus Customer Services, Berwick House, B-10 Knoll Rise, Orpington, Kent BR6 0EL
Clieques made payable to Nexus Media Ltd. or phone 01689 899 232/233 fax 01689 899 240




MAKE YOUR OWN CASTINGS|
JOHN WINTER & CO. LTD.

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

MODEL ENGINEERING
AND SMALL SCALE
FOUNDRY WORK

Crucibles/Tongs
Sands/Binders

Safety Wear

Casting Fluxes

Refractory Cements & Bricks
Oil Bonded Sands

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

APPLY TO CAROL WHITE FOR FREE

CATALOGUE / PRICE LIST

GAUGE

p y turning your dreams

IOCO M Otl\/es into reality...

If you have ever dreamed of building and driving your own
steam engine then the range of POLLY LOCOMOTIVES is
meant for you!

Polly Locomotives are freelance steam locomotives designed in a 19th century style.
The kits are manufactured to a high standard and Incorporate many traditional
features that appeal to all enthusiasts from beginner to the committed club member,
and can be driven for pleasure in the garden or club track. Depending on the model
they will pull six to eight people providing pleasure for family and friends.

www.pollymodelengineering.co.uk

They are available in five different models-

« Poilyl  0-3-0 Side Tank Locomotive (approx. 6 person capacity)
« Pollyll 0-4-0 Tender Locomotive (approx. 6 person capacity)
« Pollylll 0-6-0 Side Tank Locomotive (approx. 8 person capacity)
« Polly IV 0-6-0 Tender Locomotive (approx. 8 person capacity)
« PollyV  2-6-0 Side Tank Locomotive (approx 8 person capacity)
» Passenger Driving Truck

The complete locomotives are supplied in kit form with assembly
drawings and a full set of instructions, They are straightforward to
build, but we will always be pleased to help with queries.

FOR FURTHER INFO ON THE POLLY MODELS RANGE

prone: (1115 973 6700

MOBILE: 07790 116339

POLLY MODEL

Please send £3 for
new catalogue

1183A DERBY ROAD
LONG EATON
NOTTINGHAM
NG10 4La

HOME AND WORKSHOP MACHINERY

QUALITY USED MACHINE TOOLS

144 Maidstone Road, Foots Cray, Sidcup, Kent, DA14 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-Ipm
10 minutes from M25 — Junction 3 and South Circular — A205

A selection of
our vast stock

1
Adcock and Shipley
vertical mill 40INT £650

Smart and Brown 1024
£950

Aselection of Myford and
Eclipse accessorles.

Jones and Shipman 540 Myford ML7RB lathe Just in; CVA lathe

surface gnnder £2250 £2750

Elot Mini-borer

Eagle Superior 185W
a Abwood grinder £245

complete with chuck £1225

GRey

D DIPLEASE PHONE 020 8300 9070 TO CHECK AVAILABILITY OR TO OBTAIN OUR LIST

Tom Senior E type
£2750

WE ARE CONSTANTLY CHANGING OUR STOCK FASTER
THAN THE ADVERTS CAN KEEP UP WITH US!!!

ISTANCE NO PROBLEM!!  DEFINITELY WORTH A VISIT  ALL PRICES EXCLUSIVE OF VAT.

Flott high speed drll
In excellent condition
£425

NT Another selection
Dormer drll grinder asls  Colchester Master 2500 25"  Of our stock of
{no collets except one) £425 short bed Just In £3950 smaller items

LARGER




CLASSIFIED

Advertisements

MODEL
ENGINEER

Send to Model Engineer Classified Depariment, Nexus Special Interests,
MNexus House, Azalea Drive, Swanley, Kent, BR8 8HU. Tel: 01322 660070, Fax: (01322) 616319
All advertisements will be inserted in the first available issue. There are no reimbursements for cancellations.
All advertissments 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

Modern Pneumatic Airguns Ltd. D.L.Y. book/parts. _C:B Beller Services.
Details: SAE to MPA, East Lodge, Cowick, Goole, [l IBR ettt i

01405 860378

MODEL MAKING METALS
‘-&,rl to 12in. dia. bright steel stainless steal, txmmné 8§

Tich, Juliet or Robroy iy ““mﬂaf‘mz';mgh&“‘:‘mm Fie

rnatsmla Ch@l plasbc, La rgﬁ and equipment,

Constructed to European standard.

DN14 9DA.

Tested and certificated.
Tel. Coventry 02476 733461
Mobile 07817 269164

Please Tel:

type Ioco wantEd Mail order natmwu;szladr::mdacalmm -Fri. 9-5pm.
Partbuilt or completed. Accesssa welcome steam-models.uk.com

Send now for a free catalogue or phone:
Milton Keynes Metals, Dept. ME,
Ridge Hill Farm, Little Horwood Road, Nash, Milton Ke:

A small selection of our present stock of high quality live steam
modelsine: 5" gauge Tasmanian Hunslett 4-4-0

0121 358 4320

MK17 OEH Tel: (01206) 713631 Fax: (01206) 714155
Web: mkmetsls sagewsboco.uk Email sales@mbkmetals co.k

with tender

7'/4" gauge LMS
Class 5

Distance no object!!

Tel: 01507 358808

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

Available 7 days a week.

5" gauge GN
Stirling Single

Richard Evison
Steam-models.uk.com

31/32 South Street, Riddings, Alfreton,
Derbyshire DE55 4EJ. Tel. & Fax. 01773 541527
Many more steam items available.
www.steam-models.uk.com

INTERNAL COMBUSTION ENGINES

DRAWINGS, CASTINGS, MATERIALS, SPARK PLUGS, TIMING GEARS,
ETC AVAILABLE FOR A RANGE OF DESIGNS INCLUDING:
* 0.8CC & 5CC DIESEL
« 6CC TWO STROKE
*ﬁ + 10CC GLOW PLUG
Wallaby 30cc

* 2 CYL. 30CC O.HM
+ 4 CYL. 30CC OH.C
WORKSHOP EQUIPMENT
DRAWINGS AND CASTINGS FOR MILLING
ATTACHMENTS, BORING HEADS
VERTICAL MILLING MACHINE ETC
RADIAL & STATIONARY STEAM ENGINES
ILLUSTRATED CATALOGUE AND PRICE LIST PLEASE SEND 6 X 1ST CLASS STAMPS
WOKING PRECISION MODELS
27 Petts Crescent, Littleborough, Lancashire, OL15 8ED
Tel: 0780 8446915 (day) 01706 377508 (evening)
e-mail: graham@wokingprecision.f9.co.uk
www.wokingprecisionmodels.co.uk

— -~
— Garr's FLUX'S =
Cadbury Camp Lane, Clapton in Gordano, Bristol. BS20 7SD
Tel: 01 275 852 027 Fax: 01 275 810 555
Email: sales@finescale.org.uk www.finescale.org.uk

Mallard Metal Packs Ltd
Jasmin Croft, Kln? Heath, Birmingham, B14 5AX.
Tel/Fax: 0121 624 0302. ail: salss@mallardmetals.co uk.

of all Ferrous & Non-Ferrous Metals.
NO N IM QUANTITY CATALOGUE AVAILABLE™
Woﬂdwida mail order. www.mallardmetals.co.uk

BA FASTENERS IN BRASS
STEEL & STAINLESS

SPLIT PINS, TAPER PINS,

CALL NOW

ROLL PINS, TAPS, DIES,
DRILLS, NUTS WASHERS,
RIVETS, MATERIALS

g CasTiNGs & Ao chequer CasTINGS &
. DRAWINGS plate &
"r-l © FORG silicone
B A} STEAM O-rings ENGINES BOTH SLIDE
ey BOILER FEED & CORLISS VALVE
SSe  PUMPS
\, ! For Detalls 6 KENNET VALE
=< S.AE 9x4"  CHESTERFIELD S40 4EW

DRAWINGS FOR 10 . f L\
DIFFERENT MILL M/

SOUTHWORTH ENGINES www.wshop.freeserve.co.uk
Tel: 01246 279153

Send Stamped addressed envelopa 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

ALL TRACTION ENGINES

MODELS WANTED. MINNIE,

The Miniature Railway Supply
Co.Ltd
www.miniaturerailwaysupply.com
Phone / Fax
01442 214702

FYNE FORT FITTINGS

(Freshwater, 1OW)
The Steam Fitting Specialists
Clarence Boatyard, East Cowes,
Isle of Wight, PO32 6EZ, UK
Tel: 01983 293633
Fax: 01983 297755
List still free send SAE
www.fynefort.co.uk

ROYAL CHESTER, BURRELL, ETC
AND ANY PART BUILT OR

DAMAGED MODELS.

PLEASE CALL NOW

0121 358 4320




FOR COMPLETE AND PART BUILT MODEL LOCOMOTIVES

GO TO ..

www.livesteammodelmart.co.uk

Model Engineering
Supplies (Bexhill)

www.model-engineering.co.uk
Email: diesel@17bexhill.fsnet.co.uk
MODEL LOCO ROLLING STOCK COLOURED BROCHURE £1.75 INC P/P.
USED STOCK LIST £1.00 G P/P

VISIT OUR SHOP FOR GOOD USED LATHES AND TOOLING PLUS RAW
MATERIALS AND FASTENERS.

PHONE/FAX. 01424 223702.
MOBILE 07743 337243

17, SEA ROAD, BEXHILL ON SEA,
EAST SUSSEX. TN40 1EE.

COPPER TUBE, SHEET, BAR
and other non-ferrous metals.
Send 9" x 4" SAE for lists.
R. Fardell, 49 Manor Road, Farnley Tyas,
Huddersfield HD4 6UL
Tel: 01484 661081

SOCKET SCREWS
Cap. Csk. Button. Set (Grub). Shounlder
METRIC. BA. BSF. BSW. UNF. UNC

Hexagonal & Slotted Screws Nuts & Washers.

Dowel & Spring Pins. Dormer HSS Taps & Drills. Draper Tools.
NO MINMUM ORDER PROMPT SERVICE

Send 4 x 1st class stamps for our latest catalogue (refundable)
Special offer*=*** Workshop Discount Pack """~ *
36 packets of socket, hexagonal and
slotied screws up 1o a max. size of
2BA - 516" - M8, Various threads / lengths.
Catalogue value of pack is over £35,00
PPack on offer to you for only £26.00 + £3.00p/p % % :
Send for this offer and benefit fromavery SRS §
useful stock of screws in your workshop.
You will not be disappointed. Refund guaranteed.

Emkay Screw Supplies (ME) 74 Pepys Way
Strood Rochester Kent ME2 3LL

Tek 01634 717256  wwwembkaysupplies.co.uk
Email; emkaysupplies@onetel.net.uk

Simplex Chassis Air Tested Toolmaker built with
Boiler - £400. Tel: 0161 6522404 (Lancs).

Private Collector disposing 3 1/2" Gavec
Locomotives. Britannia Duchess, King Jubilea
Tank, Evening Star. Also 75% completed Britannia.
Wanted: 7 1/4"G Loco's not freelance. 1366 ogo
similar. Tel: 01626 353533 (Newton Abbot).

For Sale. Part Built 5 inch gauge 0-4-0 narrow
gauge battery electric locomotive. Full details and
pictures from stuartthughes@ukgateway.net or Tel:
07773 475041, (Hertfordshire).

Mail Order Only

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.

Grandad's Toys

for a price list and free samples send a ssac to-:
117, High Street,
Burton Latimer, Nr. Kettering,
NNI1S SRL
Tel: 01536 722 822
[SHOP, EXHIBITIONS , MAIL ORDER & TRADE]
Major Credit Cards accepted
mm;«.uﬁ

For real clay bricks
& tiles, call:-

71/4 Bridget Accurately Machined
Cylinders Complete. Finished Frames.
Wheel Castings. Stainless Coupling Con

Rods Blanks. Buffers Stock. Brand New
Drawings £500.
Tel: 01526 832075

For Sale. Part built 5 inch gauge 2-6-0
American narrow gauge locomotive and bogie
tender. Full details and pictures from
stuartihughes@ukgateway.net or Tel: 07773
475041, (Hertfordshire).

31/2"G Steel Test Track. Circle 32 feet diameter,
straights, points and extra material approx. 150 feet
total - £40. Tel: 01256 322147 (Hampshire).
Wanted: Tether Car Parts - Wheels, Tyres, Engines,
Axles. Anything considered. Also Model Maker
Magazines, Model Car Magazines 1950s. Tel:
01481 726168 (Guernsey).

5"G Hunslet, Swindon Boiler with Hydrolic
Transporting Frame, Driver & Passenger Trolleys,
Blower, 200" Track, Fencing, Packing, Coal, stc -
£3,450 obo. Tel: 01784 459585 or 07715 255670
(Surrey).

BLACK-IT!

Easy to use Chemical Blacking for Iron and Steal
Produces a professional satin black finish in less than 15 minutes
Standard kit (4 X 500ml) ideal for modelmakers £27.99
Large kit (4 x 2 Lires) £64.90
Black-t! kit for Brass £18.99
All prices include VAT & next day defivery
Pixel-Plus, Bryncroes, Pwithali, Gwynedd LL53 8EH
Tel/Fax 01768 730356 Access, Visa & Switch accepted
For more detalls, vislt our web slte at www.blick-it.co.uk

WANTED.
Early Dynamo or Electric
Motor. Anything considered!
Tel: 01455 220340

31/2 inch Brittania new
boiler certificate.
Excellent condition £3500.
158feet (50' circle)
aluminium flat bottom

multigauge 51/2", 31/2"
and 21/2" ground level
professionally
made track £550.

Tel: 01785 661936

Removal Sale 27m x 5"G Track assembled, Plastic
Sleepers/Chairs Faceplates, Buffer stop - £250.
Timber Supports - £50 extra. All new. Tel: 01948
666149 (Salop).

Wanted for L.B.S.C. 31/2"
0161 748 8519 (Urmston).

7 1/4" gauge American Tender Locomotive. 2-6-0
for sale - £7,750. Tel: 0116 2783549 (Leics).

7 1/4" American Standard 4-4-0 good working
VAC Brakes. Picture in Model Engineer - February
2000, Page 149 - £5,905. Tel: 01491 681707
(Oxon

Dayiaa\d Steam Car Cylinders, Valves, Steamchest
etc, machined with drawings, also most of the
original monotube steam generator from Lika-
Mobile. See Model Engineers - & January to 7th
April 1995, Also about 500 yards of points Rod
Railway line (Sleepers mostly rotten), 20 feet steel
Trestle Bridge. About 50 unused lengths of point
rod. Tel: 01953 788376 John Liming

'Pamela’ boiler. Tel:

SG or 31/, 21/,” NG).

Tel: 01507 450121

LYNX MODEL WORKS

Dovecote House, Maltby le Marsh, Alford, Lincs LH13 0JP
Tel: 01507450121
Website: www.lynxmodelworks co.uk
Email: info@lynxmodelworks.co.uk

Mobile: 07899-806689

WORKING SCALE MODELS FOR SPECIALIST PURPOSES
For everything from specialist parts manufacture to assist you complete you current project through to the build. repair and
renovation of working scale models of all types in metal and wood.
Live Steam, Electric and 1.C. powered locomotives in gauges from ‘0’ (1'/,”) to 101/,” together with scale and passenger
carrying rolling stock, trackwork, lineside accessories and buildings, especially in Gauge 3 (2'/,") and "/, foot scale (57

Specialist one-off commissions undertaken in any scale.
Contact us today with your requirements for a no-obligation quote or discussion.

John Clarke, Lynx Model Works, Dovecote House, Main Road, Maltby le Marsh, Alford, Lincs, LN13 0JP
Mobile: 07899 806689
Intemet Address: www.lynxmodelworks.co.uk Email: john@lynxmodelworks.co.uk

Quality & Service at the Right Price




WORKSHOP EQUIPMENT

Lathes.

Myford Super 7, clutch, cabinet stand, equipped . ........... £750
Smart & Brown 1024 {round head), feeds & gearba, equipped inc.
Rt o e A e e T IR P e o £975
Colchester Bantam 1600, 5" x 20", equipped ............. £1275

Hamison M250,5 _"x 30%, long bed) equipped, good example .£2150
Harrison 140, 5 _"x 25" gap bed, equipped, taper tuming etc . .£1275
Mills.

Harrison vertical, 30"x 8" T, power feed, geared speed change, nice
[ e e R e R D e £975

Harrison M250,5_"x 30, fong bed) equipped, almost as new condition

PROJECT MACHINERY

VISIT OUR NEW WEB SITE - www.projectmachinery.co.uk
A sample of our current stock includes:

1080, e T R £2450
Chen Ho, (Bridgeport copy) vari head, power feeds, DRO, 1992 £2150
Warco Major geared head, 20"x 8" table with power feed, on cabinet .
................................................ £875
Myford YMC, 26" x 7" T, quil head, 1 phase, .............. 1925
Adoock & Shipley 1ES, verthari, 30°x 8" T, power feed et ... .£950
Warco A3P, (small Bidgeport) 36" 6" T, power feed, digital readout

CNC.
Denford Easytum, CNG lathe, c/w manuals etc, sold "asis" ... .£750

Bridgeport, 42"x 0" T, power feed, vari speed head, DRO, crome sfides,

Various

Startrite 18-10 vertical bandsaw .................... £795. Startrite 200 horizontal bandsaw, very late ....... £700.
Eagle hand opp surface grinder ...................... £395. Astra scorpion 250 pull down cut offsaw .. ...... . £475.
Fobeo 10/8, heavy duty pillar drill, 3mt, 10 speed ......... £700. Kingsland 45 ton, 5 station universal iron worker . .£2600.
Sheet Metal Machinery

3ft hand rolls £245. 4fthandrolls .................... £395. Edwards 1M pneumatic guillotine .............. £450.
Morgan 4 ft box & panfolder .............oooureseond £1100, Edwards 4 ft straight edge folder ............. £450,
Duplex free standing nibbler. . . ..........oooivvannnnn.d £195.

All prices + VA.T. Part exchanges always welcome, other machines available, can deliver nationwide (High Wycombe)

Telephone 01494 481 682 (day & eves) Mobile 0775 2659904

Complete Home Workshops
and Models Purchased
Distance no object
Tel: Chria Moor on 0115 825 4222

Seen My CAT!

Now on-line

Models, Machinery, Misc.
www.theengineersemporium.co.uk

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

R.A. ATKINS

MYFORD ML10 LATHE CHOICE............
MYFORD SPEED 10 18" BENCH LATHE
LORCH LLV LONGBED PRECISION LATHE
UNIMAT 3 LATHE, TOOLED
COWELLS 90ME LATHE, FULLY EQUIPED................E800
MYFORD MLT7 LATHES CHOICE FROM...................E4250
MYFORD ML7 LATHES, CLUTCH, UNUSED FROM ..£750
MYFORD SUPER 7 BENCH LATHES CHOICE .........£800
MYFORD SUPER 7B LATHES, PXF, STANDS ..........
HARRISON HORIZONTAL MILL 30X7 TABLE .
ELLIOTT OO OMNIMILL TOOLED w.vuinssusssssnsansinsssisaas

RISHTON MILL ATTACHMNENT SUIT 245 LATHE ..£1250
ALEXANDER PANTOGRAPH ENGRAVER AND TYPE ..£250
WARCO WMT300/1 COMB MILL LATHE .................E550

100'S MODEL ENGINEER TOOLS & EQUIPMENT
WE URGENTLY REQUIRE TO BUY WORKSHOPS

HUNTS HILL HOUSE, HUNTS HILL, NORMANDY,
GUILDFORD, SURREY GU3 2AH

Tel: (01483) 811146 Fax 811243

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

Speed Controls, Fwd & Rev Switches, 12 volt & 24
volt dc. to mains 230 volts ac full sine wave inverters.
Static and Rotary Phase Converters 0.8 KW to 45 ki

to run 3-phase 415 volt machinery from a Single Phase.
We can also supply Transformers and Components.
Website: www.phaseconverters.co.uk

={ele 3
U1954 )

HI-TEC 3-PHASE CONVERTERS

TOOLS PURCHASED

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

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

". PENNYFARTHING
® TOOLS 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: www.pennyfarthingtools.co.uk

AL ENGIN H
3 1954 'l

Complete Home Workshops
and Models Purchased
Distance no object
Tel: Mr Atkins on 01483 B11146

COMPLETE HOME WORKSHOPS

AND MODELS PURCHASED.
DISTANCE NO OBJECT

Tel: Mike Bidwell on
01245 222743

something you need, get in touch.

THE TOOL BOX

For the best in used hand & light machine tools for all crafts
We dlso purchase good equipment and sell related books, as well as
providing a world-wide back-issue service for Model Engineer and
Engineering In Miniature. We don’t publish lists, but if there’s

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

e-mail: dftoolbox@aol.com

Tel/Fax: 01297 552868
www.thetoolbox.org.uk

PLEASE MENTION MODEL ENGINEER WHEN REPLYING

T0 ADVERTISERS




Machine Sales
EX BRADFORD UNIVERSITY MACHINES

!ﬂd?apoﬂ Mill, vari.head and new Dro 48"x9" table £3250
Harrlson vertical mill (looks lke new) with power feed £1800
Well Saw, Small power Hach £300
Heavy Duty sToi welder £275
Arboga Maskiner geared Head Pillar Drill 3MT £875
345 540 Surf rinder (Like New Conditi PRSEs £3500
NEW TOOLING STOCK
J+5 All Swivel Grinding Vice as New £300
|Alaxandra Tool Maker Slotting Head £650
Pultra Lathe with 20 collets £500
10" Rotary Table £180
Versatool Tool Cabinet £150
Bridgeport Scofting Head £700
Arbor P 20FF £100 aach
Thempson Matrix Slips Imp i £100
3MT Bearing & facing head £325
Eclipse Da-Magnati £100
NEW IN STOCK
2 Boxford lathes A.U.D. B.U.D. C.U.D. £750 - £1250
18" x 18" Crewn te surface tabla £150
B:m,foln hearth with blower -I.l “!‘h"h ~ £150
|Myford Minico tuming lathe on cabinet P.O.A.
Kerry uhmmrllpc ‘;’ﬁung Mlcgior glass etc. P.O.A.
|Dackel Filing hi £600
|Startright 10" Planer Thick (as new) £800
|Startright Saw Banch (as new) £850
2off Hme Brazing Hearts (as new) £200
|Startright Terrier 6 Hacksaw (as new) £750
Myford MG? Cylindrical Grinder £900
Exe Hand operated surface grind £950
|Wadkin Universal Cutter Grindar Typa N.H. with lots of tecling £1,500
Emco Unimat Lathe (small) PO.A
Harrison LS Lathe (some tooling) £750
Colchastor Studant ding condition) £1400
|Harrison Horizontal Mill £500
R.J.H. Surface Finisher (Grinder) £350
RJ.H. Pedistal Buffing I as new £200
"I;lwifoid Ol:‘l’: rfa dai huck, hand tod, lid d
A vert-spin surface r 18"x6" mag chuck, han rated, o uso:
Bri port '?OOPH!ud e g e £225
Bridgeport Slotting Head, llont condition £800
Vluro'r stal grinders, 2 off, ex cond (small & £180
Leytool slotting machine, 3" stroke, small footprint, swivel ‘lud, rabullt & painted £1175
LBridgaport millin: head, 2 spasd motor R8 powaer quill (fits most mills, le Adcock & Shipley TES)..nuiminn . 2850
Eclipse w%nnik chuck 19" x 12" £300
Colchester Chi ster lathe (breaking) £350
Swivel vertical head 4MT, make unknown but will fit Senlor, A&S etc with modification £300
Collat chucks, box blocks, vices, angle plates, surface plates atc Please phone
smdlontf‘!:emr Collet Chuck 2 of each 212(;
Hort Pedestal Sander 15 Disc Ex Uni £350

WE ALSO PURCHASE QUALITY MACHINES & TOOLING « DELIVERY SERVICE AVAILABLE
PLEASE TELEPHONE BEFORE TRAVELLING - WEEKEND & EVENING VIEWING AND DELIVERY SERVICE

More machines u’waﬁs in stock.

Tel: 01274 402208 & 780040

obile 07050 272169
4 Duchy Crescent, Bradford, BD9 5N)

ENGINEERS
TOOL ROOM

The tool supplier for Professional &
odel Engineers

CUTTING TOOLS: HSS — COBALT —
COATED

Drills: Metric, Fractional, Jobbers, Long
Series, Boxed Sets

Reaming: Metric, Fractional Hand and
Machine.

Threading: Taps, Straight Flute, Spiral Flute,
Boxed Sets, Metric, Imperial, Unified, BA.

Dies: Split Dies, Solid Dies, Die Nuts, Metric,
Imperial, Unified, BA.

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

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

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

Workshop Machinery: Lathes, Milling
Machines, Pillar Drills, Band Saws

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

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

CHECK OUT OUR SPECIFICATIONS & PRICES
BEFORE ORDERING YOUR MACHINES - Contact
us for a Quotation
Part Exchange on some machine tools welcomed
Tel: 01443 442651 Fax: 01443
435726 Mobile 07770 988840
Web Site: www.engineerstoolroom.co.uk
Email: regpugh@aol.com
UNIT 28, ENTERPRISE CENTRE, LLWYNYPIA
ROAD, TONYPANDY, RHONDDA CF40 2ET

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 from 1 to 3 axisina
variety of encoder lengths.

Phone +44 (0)1481-235708

B.C.A. Mklll Universal Jig
Boring f3 Milling Machine
A precision & robust machine for producing many types of

components. Milling, boring, drilling, indexing operations
for example.

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

Widely used in all types of manufacturing and model
engineering.

] Used examples available. P/E Considered. Details from:

Telephone (01425) 622567 Ede;c ui;: %”ic"?dé?‘;' Britannia House
Fax (01425) 622789 bty e

DECKEL (S0) SUTTER GRINDER WITH
COLLETS £450. VARIOUS HORIZONTAL,
SLITTING AND INVOLUTE GEAR CUTTERS,
4INCH ABWOOD SWIVAL TILT VICE £130,

WANTED BOXFORD SPARES.
TEL: 01708 473013

Myford MI7 with Capstan.
Taper milling collets. Chucks.
Vertical and horizontal slides.

Full turners workshop
reluctant sale owing fo ill health
£2200
Tel: 0121 4451211 evenings

WARCO 918 LATHE. 4"
CHUCK 3 JAW. SCREW
CUTTING ATTACHMENT.
LENGTH 39". EXCELLENT

CONDITION.
BUYER TO COLLECT. £500
TEL: 01491 825217
OXFORDSHIRE

For sale private work shop
clearance. Myford ML-7-R,
pinnacle milling machine PDM -
20, Dewalt DW/739 — Alpine drill
press model - A13. Scroll saw
MS-22, rotary table.

Tel: 01621 782166




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

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

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

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

NEW! -

Lower cost, compact, high performance

TOM SENIOR SLOTTING HEAD and Rotary
Table as new. Hoffman H/V Rotary Table
with cross slots. 5c collets various sizes.

Tel:

01223 845088

{CI{II/,,—‘:".-—-—

h!ut&/t////
The Deiv

Unit G18, Warri

_ .DOWN TO EARTH PRICES NOW

The Choice of discerning engineers
TP~ These machines win on performance

DON’T MISS OUT, we're
rated specialists nationwide
Private Modelmakers, Industrial Concerns
and Schools 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 Helong tocimakers &
; retailers: A well proven combination for offering best
possible service & advice, with no fuss & misleading doubts,

I not served by us before, TEST US for an initial introduction.
Just 27p SAE will bring you a most indepth informative brochure
followed by a FREE Clarke's
Impressive 2003 195 page A4 colour catalogue.

SHOP AROUND by allmeans  Enjoy an impressive domonstatration
50 would we, but these fantastic of these 3 exceptionals. No sales
offers should apply the brakes,  pressures, The lookalikes have been
well serutinized and not our choice,

"’ PAISLEY BE THERE IF YOU CAN
scar. MIACHINE !9 Leylands Road, Burgess Hil

BTOCKS

of these
most popular

L300m

Geed O PABLEYS  CLA30 €595 WesiSussexRHISBHR.  Moble
come carmage ree CL500M £675 TOOLS Tel (01444) 242268 (7748697200

& VAT paid, dwect from

Ciarke's Main Warshouse. CL300M  £389 Give us a ring for a chat - VISITING BY APPOINTMENT

ALL BOXED & UNUSED

Mercer 0-1: Outside Micrometer » Mercer 1"-2" Outsidn Micrometer
Mercer 0-25mm Outside Micrometer » Mercer 25mm -50mm Outside Micrometer
Mercer 50mm-75mm Outside Micrometer  Mercer 75mm-100mm Outside Micrometer

Japanese 0-6" Outuide Mlcmhar Set, 6 Micrometers, Individually Boxed, £80.00 plus vat.
Japanese Bevel Protractor, Boxed, Unused £50.00 plus VAT
Mtheabwaavaﬂabiewhibstockslaat.hﬂpluspoama

Wsa.Amu.Amwr

speed controller and motor combination.

The new CL range features start,
stop and emergency stop buttons
and speed control with forward,
reverse and jog. It comes complete
with high quality motor and is ready
to mount, plug in and go!

ing Foees in Automation
ton Business Park, Lol

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

T.K.D. ENGINEERING

Machining, Pattern Making and Build Service
for Model Engineers and Model Makers
All types of work undertaken regardless of scale
Ower 20 years experience
High quality engineering at competitive rates
Terry Davis
2 Kingscote Road East, Cheltenham, Glos,
Tel: (01242) 581341

GL51 6]S

CLOCK CONSTRUCTION & REPAIR

Books by John Wilding and W.R. Smith
Free Catalogue
01420 487 747

www.ritetimepublishing.com

PUBLICATIONS

Wanted model maker, model car news, model car
magazines 1947 - 1957. Also tether car parts
anything wanted.Tel: 01481 726168 (Guernsey).
For sale. 3 leather bound volumes 1978, 80 and
81 model engineer. offers invited, buyer collects.
Tel: 01253 733190 (Lancs).

Wanted Model Engineer vol. 122 no3067.

Tel: 01454 413603 (Bristol).

Lathe South Bend Model 8109Z single phase
swing 9 inches; bed length 31/2 feet - £265 ono.
Tel: 0121 3533485 (Sutton Coldfield).

Myford Super 7B Lathe. Screw cutting gearbox,
cabinet stand, chucks, fixed, steady, vgc - £1,500
ono. Tel: 01772 679176 (Lancs).

Engraving Machine, Taylor Hobson, fitted with
new single phase motor - £250 ono. Tel: 01823
442250 Alan (Somerset).

Clarkson Autolock Collet Chuck, imperial collets
2 M.T. arbor, drawbar for Myford Lathe - £100. Tel:
01908 640990 (Milton Keynes).

"Pallas" Horizontal Milling Machine, single phase,
3 M.T. spindle. 1" Arbor. Power feed to table. Old
but good condition - £250. Tel: 01908 640990
(Milton Keynes).

Magnetic Chuck 14" x 6" - £175. Baring Head 3
M.T. shank 1/2" movement - £50, Offers. Tel: 01676
542563 Gerry (Coventry).

Warco WMT300 Lathe, Nutool NTL400P mill,
pillar drill, bench grinder, accessories, tools,
materials, etc - £1,500 the lot. Tel: 023-805-13371
Myford Three Point Fixed steady. 9" Faceplate.
4.5" Catchplate with three carriers. All as new. Tel:
020 83681887 (North London).

Myford Mill VM-E R8 Single Phase with
accessories. All excellent condition - £1,985 - Buyer
Collects. Tel: 01242 526971 (Cheltenham).
EMCO Compact 5 Lathe with Milling Head. vgc -
£1,000 ono. Tel: 01785 662822 (Stafford).
Bridgeport Quillmaster attachment - £125 ono.
Tel: 01270 587750 (Cheshire).

Wanted Screwcutter Flexispeed Meteor 2.
Seperate or with Lathe. Reward for finder! Tel:
02088504848 Dave (S.E. London).

Welder D.C. ESAB Thyrister Controlled Welder, up
to 140 amps. 240 volts domestic supply input. Vgc
- £80. Tel: 01452 813615 (Gloucestershire).
Myford ML7, vgc, oiltray, 4-way toolpost, cutters,
4 HP motor, many other tools - £1,100. Tel: 01556
640220. (S.W. Scotland).

Centec 2A Universal Miller on stand. Single
Phase Motor inc. Vice, Cutters, etc. Tel: 01584
811805 Evenings (Worcs).

Raglan Lathe Three, Four Jaw chucks and
Faceplate, some changewheels - £450 ono. Tel:
01234 355452 (Bedford).
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KITTLE HOBBY.
Sharp milled (not rolled) brass
sections from Imm to 10mm.

Sold in metres.

Send sae for lists to:

PO BOX 5, YSTALYFERA,
SWANSEA, SA9 1YE
TEL: 01639 731005
www kittlehobby.com

STUART MODELS

All New Catalogue

Now Available

Please send £5.00

Braye Road, Vale, Guernsey, GY3 5XA
Tel 01481 242041 Fax 01481 247912 www.stuartmodels.com

ERS TOOL ROOM

UNIT 28, ENTERPRISE CENTRE, LLWYNYPIA ROAD, TONYPANDY, RHONDDA CF40 2ET
Tel: 01443 442651 Fax: 01443 435726 www.engineerstoolroom.co.uk

Special Offers While Stocks Last on the following NEW Machines.

See the specification on our Web site
Lathes
® BL9®/20 screw cutting lathe. 9 in swing 20in between centres. 9 speeds with full range of accessories £650.00
® BL10O/20 screw cutting lathe. 10 in swing 20in between centres. With full range of accessories £850.00
® BL10O/30 screw cutting lathe. 10 in swing 30in between centres. With full range of accessories £900.00

@® BL12/24G screw cutting lathe. 12 in swing 24in between centres. With full range of accessories Free Quick Change

Tool Post Worth £155.
MIll/Drill Machines

® BMD 16 Table 590 x 160mm. Spindle MT2 6 speed geared head. Tilting head. Spindle stroke 40mm. Milling and drilling capacity

20mm. With accessories

£600.00

® BMD 25/63 Table 585 x 190mm. Spindle MT3 12 speed belt drive. Spindle stroke 100mm. Milling and drilling capacity 25mm.

With accessories

£700.00

Power Feed and DRO Systems Available. Contact us for your machine tool quotation.

| | ‘ ‘ | | | Daytimes Tel. No

email e T e e B A o

: MODEL LINEAGE/SEMI DISPLAY COUPON (Model Engineer) Advertisement Dept.
" Nexus Special Interests, Nexus Media, Azalea Drive, Swanley, Kent, BR8 8HU.
1 ENGmEER No reimbursements for cancellations.
Q}THU‘?
|
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PRICE GUIDE - Tick one box

Private ad, in box, full colour, endless

18 words or less 18-25 words, in colour 26 words + wordcount- 25x1 £25

FREE!! (private sales only) only £10

in colour £15 Ix1 £30
35x1 £35




HOME AND WORKSHOP MACHINERY

www.homeandworkshop.co.uk

LATHES

BOXFORD TUD 41/2° x 20" MK11 ajmm.mm.mndm
BOXFORD CUD 41/2° x 20", changewheals, 3 jaw chuck, cabinet stand..
BOXFORD AUD 41/2° x 20", albe:. 3 jaw chmk. cabinet stand ..
BOXFORD CUD 5" x 22° MKIll, chwheels, 3 jaw chuck, 4 wa 100lpost .

£385

. still only €750
in r-l1|I linn oon\!llon £1150
£1400

BOXFORD BUD 5" x 22* 'l(ﬂ c/wheds, power cross feed, T-slatted cross slide..... wraremassmensanseir ] 00
BOXFORD AUD 5* x 22* MKIlI, gmmummtmmdm
cabinet stand wvory nice £1625
BOXFORD 1020 INDUSTRIAL 5° X 20", geared Head, power feeds, cabinet stands...
......... Clean Machine csssu
uoﬁow'momwrmxs X 30F, geared head, gearbox, power leds, 3a4pwmm
and light, onein ﬁorcassu
COLCHESTER CHIPMASTER & x 20", gearbox, variable speed, 3 jaw chuck, face plate,
4 way tool post Just £950
COLCHESTER BANTAM 1600 model, 5° x 207, ueﬂsdhud power feeds, gearbax.... . E1400
COLCHESTER BANTAM 800, 81/2° centre haight x 30", between centres, 11/4' bore, |BM
D13 camiock 3 & 4 jaw chucks in very condition and 240 volts from ne .. £34 50
COLCHESTER BANTAM 2000, 61/2° certre height x 30°, between centras, 114° ba'n. 1eapcods.
D13 camiock 3 & 4 jaw chucks in vary nice £3250
COLCHESTER BANTAM 2000 as above bul latest model made £3750
COLCHESTER STUDENT Square head, 1500 revs / 2 speed motor model, geared head,
imp/met, power cross feed & gap bed, dual dials, 3 Jaw chuck, taper tuming,

coolant, ele. £2,
CO!.Q'IESTEH MASTER SQUARE HEAD JUST IN
COLCHESTER MASTER 2500; short and long bed lathes, well equipped from E£3250
GOI.C!!IES'I‘EH TRIUMPH short bed lates due in any time. each £3950
CVA 1A 61/4" x 30" complele with collets and 3 jaw chuck

HARRISON LS5, 41/2° x 24", fully todled, complete with chuich one of te best start up deals...

HARRISON 140, 51/2° x 24", goared hoad, semi gearbon, 3 jaw chudk, gap bad, pawer feads, cluich.

HARRISON 140, 51/2° x 24", geared head, gearbox, gap bad, power feeds, tuuhg. coolant

HARRISON M250, 5 x 20", gearbox, power feeds, 3 & 4 chucks, Ex-senvic ..nice

HAHFISONIIH&?:W long bed, gearbox, power leeds, chucks. mnmnmo::n
ol

In very ni dition £3250
HARRISON M300 & x 24", geared head, gearbox, power feads, 3 jaw chuck, Dickson
As is £1850
HARRISON M300 & x40", geared head, gearbox, power feeds, gap bed, 3 jaw & 4 jaw chucks, foved steadyin
very nice condition £3 450

mnmmmmmcmmmxmmmm amnlmsanlam E345
HOBBYMAT IIISS 212 x 12 Samnmhg nd some looling £4,
MYFORD ML10 3_" x 13" , changawheais, pwmma h\rarﬂbbd&.mndsonﬂmmhﬂ.l-‘
cluteh, €7
MYFORD ML7 31/2° x 19" lathe, 3 jaw chuck
we have alarge selection of this popular model £750
MYFORD MLTT 3_" x 19", Trdaver, changewhedls, 3 jaw chuck, lever talstock,
cabinet stand very clean £1500
MYFORD ML7B 31/2° x 19", gearbox, 3 jaw chuck and tooling £1250
uvrowsupanravz-xw mmwmaimcmwm
MYFORD SUPER 7, 31/2" x 19%, 3 jaw chuck, power crossHfeed

wrnneeCHOICE £950 - £1150
Late model Cholce

MYFORD SUPER 7 31/2* x 31", changewheels, 3 jaw c!‘uda and oling..... ———— -, . - R ET) ]
MYFORD SUPER 7, 31/2" x 31", (long bed) power d bed,

industral stand and doors, green £2850
MYFORD SUPER 7B 31/2' x 15", gearbox, 3 jaw chuck and looling. £1250
MYFORD SUPER 7B 31/2' x 19", gearbox, Power Cross Feed, cabinel stand, tooling.... SN, . j -

MYFORD SUPER 7B 3_"x 19", gearbox, Power Cross Feed, smmmwmmmm

excellent condition from new and NOT re £3200
MYFORD C7 CAPSTAN LATHE £1200
RAGLAN CAPSTAN 10° x 24" 6 Station Turrel, cut of siide, callet chuck (lever) & callets,

bar lead, variable speed, codant £950

SMART AND BROWN 1024 Tod +oom lathe, full screwcutting gearbox and power feads
complete wih 3 jaw chuck, collet sel, and

choilce £950 / £1485

VICEROY TDS 1 (‘-Il.s’le' gearbox, power slides, 3 MT tailstock complete with fixed steady......... 1250
TOO MANY LATHES TO LISTI!

MILLING MACHINES V- VERTICAL, H - HORIZONTAL

ARNO UNIVERSAL MILLINGMACHINE COMING IN

Elchal““nw«aﬂwmdnihomm Emwemxyﬁmmmmwlmlm
cabinet stand and in very nice £1500
Nﬁbmmnwhlmﬂo?mfﬁllmhnimﬁw x 6" + Abwood vice and chuck............£1500

BRIDGEPORT vertical bell head 2 spaad (short motor) head, R8 powered head,
box table, 42" x 9° table. £1650
ENTEC 2B Horizontal, 1" arboe, table powered, 3 ph motor, uhglemaas mahmowf srirmmiinri B R ED
CENTEC 2B VerticalHorizortal, qull feed 2MT head, 25" x 5' table, E1400
ELLIOT 00 OMNIMILL V/H 3 Morsa tapar quil universal head, 28" x 71/2° mm tale....... Just In £1850
ELLIOT Turret mill R8-10 speed 70-3000 rpm, lable 45' x 10" (p £1500
HARRISON horlzontal, 31" x 8" powered table still good value £625
HARRISON H/V 30 INT swivel head & clutch, an'xa' F.‘!EEJ

HARRISON Verical 30 INT swivel head & cluich, 30"
MARLOW EHWLWWYTE MILL, 3 mqun .-.A favorite mill for its height under the hlld

RAGLAN vertical mill 2 Morse taper, 2 speed motor, variable selector 175-2220 rpm, stand

give away £750
SIP RF 30, vertical with Still only and New £799
TOM SENIOR MODEL E veriical mill complete with cabinet stand .. ..single phase and rare £2650
TOM SEIIDH IIODEL E m!ﬁ llil mm:ldo with cabinet stand ﬁngh pilm and rare in excellent
condition owner from new- m!ntmhm S - ]
TOMSEMOHJLNIORMWﬂmmaWHW(MbMM 1 20' x4_", powered.....

mu SENIOR M1 horizortal, 25° x 6 powered lable, 1" arbor
TOM SENIOR M1 V/H, 25" x 6", 2 marse taper, 17 arbor, Sol

TOM SENIOR ELT MAJOR, 2 morse taper quill leed head, powered 37" x 81/2" table in
gICEHO\f AEW vertical mill, 30 INT swivel head, powered table 34"x 8%, .

ARBOGA ER 25 / 25" Radial Drill speeds (8) 100-2900 RPM
ASQUITH 14-54 001 na{sm] Radial Dl

BOXFORD 2MT | drill £265
FLOTT TB6 precision bench ddll 450 - £425
FOBCO 1/2° Bench, tilting table £325
FOBCO 1/2* Pedestal

MAS RADIAL DRILL complate with bex table and power up on head in very nice order.

3 morse laper. £1850
MEDDINGS 1/2" padestal drill £245

MEDDINGS 2 Morse taper pedestal drills {nw type lighter drill)

POLLARD COROMA Pedestal 1/2%1 mars. From £100
mmnmwxmmnlmmmwrnsm (16) 182 — 2000 mm......... MNew E175
STARTRITE Mercury 1/2' 4 spead ba £225
GRINDING / BUFFING

CLARKSON MKl Tool and cutt with head and centres......

EAGLEIIODE.smsuﬁmmnmumm&mmwmcmtu'xﬂ
chuck

EAGLE 186W surface grinder comphate with fine pole

JONES & SHIPMAN SURFACE GRINDER complete with 18" x & magnetic chuck and codant ..........E2250
MILFORD 12 Padestal Grnder £325
VICEROY Grinder, model £145

QUALITY USED MACHINE TOOLS

144 Maidstone Road, Foots Cray, Sidcup, Kent, DA14 5HS.

'Ihlephone 020-8300 9070 — Evenings 01959 532199 — Facsimile 020-8309 6311.

stevehwm@btopenworld.com

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

VICEROY Buffers,
MISCELLANEOUS / rmlcmon MACHINERY
TRANSWAVE 12.5hp /9.6kw stati as naw.
HEGNER Fretsaw.
CLARKE strip heater, 110 amps in very good order
CLARKSON drill and tap lead grinding atachment complete with followers in nice condition
MAYSMITH CYLINDRICAL attachmant for any grinder in as new condition .

MARLCO INDEXING COLLET FIXTURE + COLLETS
MITUTOYO 7-8%, 810", 10-117, 11-12* mi justin
ABWOOD SWIVEL/TILT 4* vice in all round good

ABWOOD SWIVEL/TILT 8" vice in all round good condition
CLARKSON DRILL POINT grinding attachment in nice condfion
CLARKSON RADIUS MK1 grinding altachment in nice condition
New from New Zealand:- Machine vice, 55mm. Jaws precision miniature type ideal for

wvertical slides and smaller milling machines such as BCA now with the swivel base......................
Vice on own

Swivel base on own

CROMPTON PARKINSON _ HP, resilient mount, Boxford / Myford Super 7 Type motor
MYFORD RODNEY HEAD MILLING HEAD FOR the Myford ML10 Lahe ..........ocoreeee.
MYFORD TRI —LEVER for the Mytord ML7
MYFORD DIVIDING HEAD in very nice i
MYFORD CAPSTAN ATTACHMENT new and never bored for the lahe 50 tnused _.......e)
HOFFMAN DIVIDING HEAD complate with tadstock

LPA 28, 40 INT I:mino head
ARCHER

with lable
MARLCO nokch broaching fixture + notch broach
HARCOS universal head for tool and cutter grinder
MYFORD vertical slides just in
MYFORD VM-D miling attachment for ML7 and SUPER 7 BINES ........coomeesmissmmrmmisrasns
BCA 12° horizontal / vertical rolary tabla
Ounrlly of dﬂ height gauges, squares, siralght edges, micrometers, cubes, angle plates and miscellaneous

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.

Just In
COPE ni: DRAGS WOOD £20 / METAL £30
TONGS (a varied EACH £5
FLAMEFAST DS 130 cetamic chip forge £345
FLAMEFAST DS 100 HEARTH £140
JONES AND SHIPMAN 4" x 24" bench centres very nice £245
TOM SEMNIOR siatting head. £450
STARTRITE 18-5-5 Woodworking / non ferrous bandsaw (5 speed ) £950
DIAMOND fret saw, varable speed. £345
RJH BT 125 Fretsaw, vxh.lie spaed £345
SMART AND BROWN / CLARKSON H3-HS toggle presses Each £185/£275
VERDICT CLOCKS, Lofgfshal Metric and Imperial models New €40
FLAMEFAST LD300 lron stove £75
GRANITE 18* x 12* Surface Plate £140
VIBROSHEAR Nibbler. Just in £425
TRIUMPH Bl.lRNE!Dxi.I&owdt £245
siP 7T & coolant MNew E£750
DUPLEX D29 toolpost grinder £345
BOXFORD (imperial only) thread dial £65
VANCO, 1" linisher / verical + £495
BURNERD, D14 lever coliet chuck + callets £400
BURNERD, LO lever collet chuck + collets. £400
VERTEX Dividing head Mew £245
VERTEX 6" - 8" - 10" rotary tables good value equip New From £135
MYFORD MLY / Super 7 rear tool post £40
MYFORD 254+ rear tod post New €40
MYFORD Vertical siidle / fxed type (copy)_ £90
LOCKWOOD quad headed 2m1 Die Holder quality p New E40
LOCKWOOD quad headed 3mi Die Holder quality equip New £40
LOCKWOOD Test Bar / 2mt Boxed quality equip New £39
MAGHNETIC chuck - ls‘:a'l'hcpda MNever used £325
UMION tool and cutter grinder stand £135
50 INT Tooling; Just in
STARTRITE 352 g band saw £975
STARTRITE 1455 g band saw £775
ALCOSA GF 080/1 Rapld Melting Fumace £300
MYFORD Burnerd Gripiru 3 Jaw Chucks Boxed £225
COLCHESTER D13 Burnerd 4 Jaw 8" light body inds dent chuck one off £235
RJH 4" Linisher / Vertical complete with built in extraction £6825
MICROMETERS and tods Still packaged a8 new
SPECAC Powder type press £225
HARRISON L6 metric gearbox As is £250
HARRISON L6 taistack £245
SIP 1 TON MOBILE CRANE Manufactured 2000 (used just onca) As new £375
MITUTOYO grade A set of slips £245
F.J. EDWARDS 24" hole cutler £525
Large bench vice £70
LINK1.5 ton vehicle crane + lop hat £625
MITUTOYO 103-913 metric set £275
nomonrs:wmnsm presses E75/ €145
AJAX £ hach £425
SURFACE plates from 12" x 12" to 36" x 36" Very nice from £30
WEBER 11/2 ton maobile garage crane, late blue colowr £495
ELLIOTT 1250 STURDIMILL vertical head One off (rare) £525
RJH Enisher 4" wide belt, padestal
STEEL STOCK different stock rolling in almost dally to callers only
ELLIOT U1 / U2 Siotting Head £475
SWAGE BLOCKS. £125 /£145
JESL grinding vice or-Cholce €275 [ £325
BOX TABLES: Grade A and B, many sizes £40 - €150
SLIPS / GAUGES Metric / Imperial, New Sets; 87 / 81 plece £215/ €145
HORIZONTAL METAL BANDSAW 6" x 41/2° capacity New £170

COLCHESTER STUDENT / MASTER Round head, face-plates, small /18008 ..........onremunssnissnns £50 / £80

QUALTERS AND SMITH 6" Hacksaw £345
BORING HEADS 2 / 3 Morse, R8 Taper, Max. Capacity 41/2" round bar... MNew, each £90
ODONI Machine Bed Clamps (pair) Special £24.50
HEIGHT GAUGES by Chesterman, Shardow, Moore and Wright From £85
DIE BOXES ... From £45
T E 3HP G New £295
TRANSWAVE 5.5HP C New £385
TRANSWAVE MT & RT rotary From £400
CROMPTON PARKINSON _ HP, resilient mount, Boxford /Myford Super 7 Type motor...........New £140
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Newail Measurement Systems
/
///- 2-Axis DRO from
’.’

o in the UK

X * (entre height: 70mm * Distance Between Centres: 250mm
* 10 micron ! cy * Speed Range: 100-200rpm * Metric or Imperial Leadscrews

...I ‘H

Cobra Mill DBS8 Lathe DB10G Lathe

* Variable Speed

Control
* Spindle Taper: MT2
* Table Size:
k 145 x 240mm
¢ Metric or Imperial * Centre Height: 105mm * Distance Between Centres: * (entre Height: 125mm < Distance Between (entres:
Leadscrews 400mm * Complete with 3 & 4 Jaw Chudks, 550mm = Thread Cutting Gearbox * Complete with

/| Fixed & Travelling Steadies & Face Plate 3 & 4 Jaw Chudks, Fixed & Travelling Steadies &
* Hardened & Ground Bedways * Accuracy Report Face Plate * Vee Bedway * Acauracy Report

Y ) [E— P A 7
/// Model B Super | Centurion | C€onquest Lathe

* Maximum Swing: 420mm | | * Distance Between Centres: 520mm
= Distance Between Centres: 520mm * Centre Height: 210mm * Spindle Bore: 28mm
* Cast Iron Construction * Powered Crossfeed = Separate Motor for Lathe/Mill

* Metric or Imperial * Complete with 5" 3-Jaw

\ / * All Tapers HT3 (huck, Lathe Tools,
* Supplied with 3-Jaw Chuck, . Change Gear | *
Drill Chuck & Arbor 3 3 and more!

* (entre Height: 90mm

A * Distance Between Centres: 325mm
* large MT3 Spindle Taper
* Spindle Bore: |9mm
* Now /W Quick Change Toolpost

| * Variable Speed Range 100-2500rpm

' ' * Metric or Imperial Leadscrews _.
: L} SN \ W
\ ' 626 Turret Mlll 'Champion Mill/Drill ' Craftsman Lathe

4 ’ - "

;xmdw/

* Centre Height:
[50mm

o /P Motor| |* Distance
* Table Size: 150 x 630mm| | Between

* Complete with Drill Centres:
Chuck & Arbor | | 70mm

d Cast | * Swing in Gap: 450mm
™ aéom::: . * Powered Crossfeed * Spindle Bore: 36mm

* Table Size:
156 x 745mm

« | .SHP Motor

* MT3 or R Spindle

* Metric or Imperial
graduations

« M1 Spindl g Complete with 3 & 4 Jaw Chucks, Fixed & Travelling
P w Steadies, Face Plate, Machine Stand, Accuracy Report
| & much more!

for our latest our website
Catalogues - .chesteruk.net s

- n Ind. Park, Hawarden
Di2E :_531 = For our Special Offers

ster, Flintshire CHS 3PZ'
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