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[WARCO|

ONLY
£998.00

ZX-16 Mill Drill

.} Compact gear head machine
. Titing head

.J Speeds 100/1600 rpm

. Table 23" x 6°

The widest choice...

ONLY
£625.00

Mini Mill Drill

. Variable speed control

) 100-2500 rpm J 1/2 hp motor

.J Tilting head for inclined . 2 mt spindle
machining J Imperial or metric

~ 3 mt spindle leadscrews

) Table 15" x 3 /2"
Imperial or metric lead- Optional

stand €149

...1lhe best prices!

Maijor
GH Mill
Drill

) Geared, tilting head
J 11/2 hp motor =
J Table size 28" x 8"

J Available 3mt -
R8 -Imperial - Mefric

ONLY ONLY
£799.00 £985.00
Economy Minor Mill Drill
_ Table size 23"x 7 1/2" - 1 hp motor -  S—
. 3/4 hp motor _ Table size 26" x 7 /2" c-'

ONLY =1L
£1,250.00
ONLY
£1150.00
Maio-r Mill Drill

- 2 hp motor
) Table size 29" x 8"

ONLY
£899.00

1016 Lathe

./ 5" centre height x 18"

ONLY
£1,600.00
"

~ VMC Mil

. liustrated with optional between cenfres
d.r.o. and power feed. - Supplied with 3 and 4
. Table size 26" x 6" faw chucks, fixed and
J Motor11/2 hp travelling steadles,
) Avallable 3mt - face plate,.
R8 - Metric - Imperial . 4 way fool post

cutting gear box £1,099

TWWW.WArco.co.u

_ Also available 22" between
centres with Norton thread

| Aslk for cwr laofes? v:ﬁm:r
'If Colowr broclhhures! 7O UK MAINLAND

1224 Lathe ~_ ONY
" cearveadiame _ £1,850.00

_J 6" centre height x 24"
between centres

 Supplied with Camlock 3
and 4 jaw chucks, face plate,
fixed and travelling steadies.

_ Speeds 75/1400

_ 2 hp motor

) Gap bed

_ Hardened bedways

_ Also available
32" between
centres £1,950

k

ONLY
255000 (WARCOJ

GH-1322 Lathe

. Superb, compact gear head lathe.
J 6 1/2" centre height x 22" between cenfres.

ONLY
£1,600

Speeds 70/2000

J Supplied with Camlock 3 and 4 jaw chucks,
fixed and travelling steadies, face plate, four
way tool post, coolant system, halogen lighting,
telescopic lead screw covers and foot operated
spindie brake.

) Gap bed. Hardened bedways.

) Also avallable 30" between centres £2,990

KR
2

e-mail: warco@warco.co.uk web: www.warco

Warco, Fisher Lane, Chiddingfold, Surrey GU8 4TD

Tel: 01428-682929 Fax: 01428-685870/686812

co.uk

Warco BH-600

J 6" Centre height

J 20" between centres

J Power coss feed

) 2HP single phase

J Supplied with 3 and 4 jaw chucks
) Fixed and fraveling steadies
. Face plate

J Tee slotted cross slide

) Rear splash guard

) Cabinet stand & coolant fray
) Hardened bedways

) Speed range 50/1200 rpm

. Also available 37"
between centres £1,900
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Editorial news, views and comment.
PAGE 417

POST BAG
Letters to the Editors.
PAGE 418

COMPETITION CLASSES

ET THE 72nd MODEL ENGINEER EXHIBITION
Judges' reports describing the models
entered in Classes F, G, ], K and L.
PAGE 420

OSCILLATING ENGINES:
SOME REFLECTIONS

The penultimate engine is completed
before moving on to the ultimate
V-four design. Part IV.

PAGE 424

SELF STEERING WHEEL SETS
AND SWING LINK SUSPENSION
Adhesion, derailing and the evolution of
an efficient suspension and braking
system. Part III.

PAGE 427

18 POUNDER QF GUN

Further details dealing with the shield,
barrel, breech and range gear. Part II.
PAGE 430

NEW SERIES:

5. R. MERCHANT NAVY CLASS
LOCOMOTIVE FOR GAUGE 1
An exciting new design for readers
interested in gauge 1 action. Part 1.
PAGE 433

FINE TUNING A WARCO
BH600G LATHE

The upgrade continues with a design for a
rear toolpost and revised top slide. Part II.
PAGE 436

MONTH GOING

REGULATOR CLOCK

Motion work, movement mounting fixture,
and pendulum suspension rod. Part VI.
PAGE 438

KEITH’S COLUMN:
LOGGER & SLOGGER
EMERICAN TYPE 2-8-2 LOCOMOTIVES

for Sin. and T!/4in. gauges.

Steam chest covers, cylinder liners
and guidebars plus a little Greek
sagacity. Part XVI.
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72nd MODEL ENGINEER EXHIBITION

More superb Competition Class entnies

On the cover ...

Reminiscent of a bygone age when
furniture was delivered by a horse drawn
van, this 1:8 scale miniature delivery
vehicle is modelled on a design in use at
the beginning of the twentieth century.
Built by Timothy Smith, it gained for him
a Silver Medal in Class G1 at the
72nd Model Engineer Exhibition.
Turn to page 420 in this issue for a full
report on this and other superb entries.

(Photograph by Gary Sinfield)

AERONCA E113 AERO ENGINE
in 1:4 scale

Machining the crankshaft for this neat
and attractive engine. Part IV.

PAGE 444

LETTERS TO A GRANDSON
Concluding the description of Edison’s
Sextuplex Telegraph. Part IL.

PAGE 446

THE ROMANCE OF STEAM!
Wessex Trains introduce a programme
of steam hauled services.

PAGE 447

A HEINRICI HOT AIR ENGINE
Experiences of running hot air engines
at outdoor events. Part IX.

PAGE 448

OIL CAN STORAGE
An idea for an oil stain free workshop.
PAGE 449

AN UNUSUAL
TWO-STROKE ENGINE

A power plant with an
un-characteristically clean exhaust.
PAGE 450

CLUB CHAT & CLUB DIARY
Recent activities and forthcoming events.
PAGE 451
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0 SUMITOMU The best start to an excellent finish
« Titanium inserts - not to be
conused with tungstsn - for
surface finishes at speeds.

L] ummmmﬂumﬂ o PRICE
as 0.1mm. Beware of .
suppled with a large tip radius, can £1374,-”

Avalable to fit other holders including B ‘?-i 3. CEBORA 1835m

many Sandvik and Arrand. : - Weight Ving

Turning tools in a range of types and sizes.
Boring bars from 6mm, yes 6mm (1/4").

| recently became the agent for the Sumitomo range of tooling for model
and small format engineers and as such look forward to being of service
to both new and existing customers.  Neville Carter.

Caner Precisioa Teols, 3 Glebe Close, Gorefield, Wisbech
Cambs PE13 4NY. Tel: 01945-870051 Fax: 01945-870292
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ARRAND ER25 SPINDLE
NOSE COLLET CHUCKS

TWO MODELS AVAILABLE
<«MYFORD SPINDLE DIRECT MOUNTING»>
4 BACKFLATE MOUNTING >
@ High degree of y and ality 110 a 3 jaw chuck,
® Myford Spindle nose ohuckﬁ 14" % %" " L Resistor x 11 * x 12 TPI thread.
This unit has a hmd grip and multiple tommy bar holes for ease of use.
L ] @ chuck with & x 3mm flange sacured by throe M8 screws.

(A nnlnhh anllplah is required for your lathe).
@ Body and nut manufactured from high tensila stael. ;fk':‘::::::mm""“ ::%
@ The Collet chuck holds work from @1mm to .
@16mm (20.04 to 00.63") with each collet Myford Spindle + Collat sat £272.31
having a range of @1mm (20.039"). Backplate + Collet set £278.33
@ Collets supplied mdmdjdl'y‘ nn'nln setof 15 Collots each e
@ Each ER25 Collot Ghck is supp Colots setof 15 £188.00

Price incl, VAT PP&I
The Kn Nr Oakham,
088 r
umhﬁ LETS BLN, England
Serving Model Enginoers for 30 Years TEL/FAX 01664 454566
For more information on our full range; UK enquiries please sand 124" x @ SAE . or phone for a free

tachnical catalogue. Cverseas pleass sand 4 international Raply Coupons or cash equivalant of £1 to
cover aimmail. Callers walcome, please phone first to check for stock position.

with a Collet Nut, a Spanner, Tommy bar md
Instructions + allen screws & key for Backplate
mounting unit.

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
(lLLuSTRATED 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 ENGINEERING SERVICES AND TECHNICAL SUPPORT AVAILABLE.
FINISHED AND TESTED BOILER. HORN PLATES, TENDER SIDES AND SPOKES
ALL LASER-CUT. FULL WHEEL BUILDING SERVICE INCLUDING VULCANISED RUBRER
TYRES. MACHINED PARTS, GEAR CUTTING, CRANKSHAFTE, OIL PUMPE AND
ACCESSORIES INCLUDING WHISTLES, LAMPS AND FIRING |RONE.

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, DERBY DE21 5DN.
TEL: (01332) 830811 FAX: (01332) 830050

E-Mall: livesteaommodelsi@zemet.co.uk Web site: www.livesteammodels. co.uk

PHOENIX 33 PRECISION

The Railway Livery Specialists

AEROSOLS

Yes, we now have the largest range of
Authentic Ralway Colours In aerosols.
Follow the instructions and our aerosols DON'T BLOCK UP
These are avallable In both
Mini Aerosols (up to 2 sq ft)and 150mis Standard Aerosols (up to 6 sq.ft)
and produced by us In our own factory.

Send S.A.E. and 50p (stamps accepied) for a copy of our NEW catalogue to:-
PHOENIX PRECISION PAINTS LTD
P.0.Box 359, CHELTENHAM Clos. GLS2 3YN
email sales@phoenix-paints.couk  Tel- (01242) 575326  website- www.phoenix-paints.co.uk

s ALALTRLAN
& 18 Pupayan
e pan M8

R. J. Mitchell, Schooldays to SPITFIRE [ Mitchell]
£21

The bulk of this book is a biography of RJ. Mitchell,
designer of the legendary Supermarine Spitfire fighter
aircraft and linked to this, Britain's earlier winning of the
Schneider Trophy outright. Arguably one of the greatest
aircraft designers, in an era when there many good ones,
Mitchell died in 1937 aged just 42, but left his country
with one of the most important tools for its resistance and
eventual triumph over Hitler. The second, but still major
| part of this book is a *biography’ of the Spiffire itself,
@ how it came to be, its development and service. Written
by R.J. Mitchell’s son Gordon, this is a highly readable book
which should be on the shelves of anyone with an interest in aviation
history and is a fitting tribute to a gifted and brave man. 319 pages, well
illustrated, mainly with B & W photographs. Paperback.

T

Henry Maudslay & the Pioneers of the Machine Age

|Cantrell, Cookson et al] £19.39
Excellent mixture of biography, and history of engineering which tells the
story of Heurlg Maudslay, one of the great pioneers of industrial machine
making, the firm he started, Maudslay. Sons & Field and a number of
other pioneers in the same fi ield who worked with, and were influenced by
Maudslay, namely Richard Roberts, David Napier, Joseph Clement,
Joseph Whitworth, James Nasmyth and William Muir. Erudite, but
highly readable, and recommended. Well produced 192 page paperback
with numerous B & W illustrations and drawings.

Steam Shovels [Manktelow] £ 4.50
Small, but good introductory book on steam shovels, covering the Ofis
Crane Excavator, the railroad shovel, the revolving shovel, the long-range
shovel, the dragline and the grab or clamshell. Good expanations and
drawings or diagrams, as well as photos, show how each variant works.
Given that, curiously, there seems to be nothing else around on these
fascinating machines, make the most of this! 32 pages. 46 illustrations.
Softcover.

Practical Clock Escapements [Penman] £29.34
The escapement is really the heart of a clock, and a good escapement is
essential for a good time-keeper. This book deals in detail with the five
escapements most usually found: crownwheel and verge, recoil anchor,
Graham deadbeat, Brocot and platform, and a number
of other types of escapments are also considered. The
action and geometry of each type is described and there is
practical information on how to design and make both
pallets and escapewheels. There is practical advice on
assessing faults and repairing the escapement for the
repairer and restorer, This really is an extremely good,
well written and produced practical clock book. 248
pages. 400 diagrams.

Man.hln(. Shop Methods {1950} [Milne] £ 18.05

e Gingery, whose books will be known to many,
reckons this is the best beginner's machine work book he
has seen, and it certainly is good. The majority of the
chapters are concemned with using the lathe, but others
cover the drilling machine, the shaper, the milling
machine and the grinder. And there are other chapters on
holding the workpiece, useful tools and fixtures - full drawings for a large
number of items, gears and gear cutting, cutting speed and finish,
accuracy and materials. The illustrations (a]fdrawmge) are very clear and
the text is concise and to the point - Lorus J. Milne really knew his onions.
376 very heavily illustrated pages. Paperback.

Pricey showw INCLUDE U.K. Post & P
(Overseas customers please allow an extra 10% for delivery)
Come and see our Stand (and range) at
the National Model Engineering Exhibition at
the Great Yorkshire Showground, Harrogate
9th to the 11th May

MAIL ORDER (no stamp required in the U-K) to:
CAMDEN MINIATURE STEAM SERVICES
Somerset BA11 6UB
Fax: 01373 - 830516
www.camdenmin.co.uk

FREEPOST (BA1502

Rode, Frome,
Tel: 013 51
Website:

"'Ci"
IR




G.L.R. METAL FINISHING PRODUCTS

Why pay minimum charges and wait - Do it yourself - Do it now - Do it well - It makes more sense

NICKEL PLATING KITS SATHERE ROt AIREREES “KOOLBLAK”
Bright or Black o q} Simple immersion at room temperature.
Electro Plate directly on: = RACK permanent heavy duty blacking for
Copper - Brass - Iron - Steel ™ Steel - Iron - Cast Iron

Welded Brazed or Soldered Joints Creates an integral, professional finish
“TEK-NICK" Workshop Kit £49.95 + Carr £4.95 ‘ | with no dimentional change.

“TEK-NICK" Mid-Tec Kit £92.00 + Carr £5.50 A superiative black oxide finish on steel.
“TEK-NICK” Maxi-Tec £145.00 + Carr £6.50 “KOOLBLAK" Starter kit £25.00 Carr £5.50
Instructions with all kits ( Tanks not included ) “KOOLBLAK” Workshop kit £45.00 Carr £6.50

Replacement components available \ ; Instructions with all kits. Replacements available

The solution operates at 141C / 285F This product is ideal for Tools, Small arms, Fasteners or Fittings. £32.00 + £6.50 Carriage

“ZINCFAST XL"” Workshop kit £67.50 + £6.50 Carr. “ZINCFAST XL” Mini-Tec Kit £77.50 + £6.50 Carr.
“ZINCFAST XL Maxi-Tec Kit £155.00 + £6.50 Carr.
Produces a bright zinc deposit on Steel & Iron. For Car & Motorcycle components. Zinc is highly valued as a rustproof finish, suitable for all

“CASE HARDENING POWDER”
This case hardening compound giOes an acceptable depth of hardening to steel components
125gms £5.50+ £1.50 Carr. 250gms £10.00 + £2.00 Carr. 500 gms £17.95+ £2.50 Carr.  1000gms £28.00 + £5.50 Car
Instructions for safe use of this product included

DRY ACID SALTS 500gms £8.50 - COPPER SULPHATE 500gms £7.95
SULPHURIC ACID 3 Litres £17.50 Collection only - HYDROCHLORIC ACID 3 Litres £17.50 Collection only

0 2 D 2 0 2 0 3 2 2 0 2 0 20 2 0 2 2 0 2 0 2D 0 2 2 2 2 2 0 0 2 0 0 0
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“TECHTRATE” Steel blackening in salts. Gives an uniform Jet Black finish or on a polished surface gives a Blue/Black finish. E
=
*
*
*
*
x
*
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*
*
*
*
*
*
x
*
x
*
*
*
*
*

Plus our usual extensive range of Model Engineering Supplies - Drawings and Castings for 54 Locomotives & Mill Engines

GLR DISTRIBUTORS LTD, UNIT C1, GEDDINGS ROAD, HODDESDON, HERTS. EN11 ONT
Web site - www.glrmodelsupplies.com E-Mail - petegir@btopenworid.com
Tel. 01992 470098 Fax. 01992 468700 Send 6 First class stamps for Catalogue - Hardback or CD

DEL SYMPOSIUM

This year’s attractions include:

® World Class Flying Displays
® Fast-paced R/C Model Car Racing
® Action Packed Model Boat Pool
® UK’'s largest Clubs and Societies
® Top Trade Stands

Sat 3rd - Sun 4th May 2003,
9.30am - 6.00pm

Sandown Park Exhibition Centre,
Sandown Park Racecourse, Esher, Surrey

Advance Ticket Hotline: 01353 654422 | - A4

HIGHBURY

Order Online: www.modelflying.co.uk/sandown hoss sl o



6 SPEED METAL
LATHE WITH 12
SPEED MILL/DRILL
HEAD - cLs00M

= -ua
Fakini o I 00 55
mite | @IED

£119.95 EX VAT
£140.94 NC VAT

7 oy ey PO ':I.h GRINDER STAND ‘l:lrh ANGLE GRINDERS J{ [ 2 T AR
. i *Variable
e A T G5 = iR
* Forward/reversa lathe operation 3 s Torbaa 5
* Clutch for independent millidrill operation mountings and (30@,, ok N
feet anchor holes «Lowamp
Clarke 6 SPEED operation - §
{ LS L Harie Eﬁi‘ﬁé‘m B e
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(LY LT bin withour the MAUDrill head. %{g A : g mildisainless stoel
PTW) N.B:A MDAl b i nox 115c - mesﬂs 19 HOCEL . L
£6814 T 4 90 2090
avaiable saparately. CAGDOFPRO IT00w  £4604 0495 (1074p. AT R
*115mm dsc_#230nm dsc ATy TeRER
‘ i m ‘m SOLDERING GUN KIT

£I!'r$§:
wll'll'llitw
g (1395 0519 By
CBGERL HD 150 E!!II{IIII iw«m m«
CBGIRSC HD 200  £4107 3195 Doyt
CBGERWC® HD 200 (5517 (3995 L4bod gD
*Supplied with wire wheel. RL modek include workiamp. |

[ [= 5" DRILLSETS

TITANINM coxto QR RAND RN

» Solder Coil & pex of fux » Scraperiprobe tool
* Power f;

* Gear dmga sat

* 300mm centres es
» Electronic variable speed mllable

* LH/RH thread scraw cutting

soldering iron & stand
" + Hands free magnifier

Full range
of

operated instnt heat soldering gun with spare dp
* De-Solder tool to remove axcass solder » 30w, 230v

<. TORCHKITS

ragul
Pro%0-150TE also inc:
+ Welding wire
+ CO, gas boule

Clarke
TOOL CHESTS/
BINETS

£129.95 £151.69
16995 £199.69

(clarke lICE WELDERS
: N

5

M

I 7

MODE.  TYPE WIS INC VAT EX VAT INC VAT |
1 CTCE00 6 dr chest (4495 (5100 B

CTCT00 7 dr cabinet [£179.95 £140.94 | D
1T Sécuich  ELTIAL D
= JCTCI Jdesupupchon  ELLBIAS o

A CTCI06 6dr dropfront CELIT E6A9S (T6.12

1;

SCTCIO) 9drchat (1394 6095 (8219
§ CTCIOS § dr wrolley D
7CTCIO7 7o rolley w

ENGINEERS
WORKBENCHES

INCRT

-
CWBISOD 150065080 clms mm
CWEZ000 200065080 [ ELIAL

MILTI - PURPOSE CHVI1S

OTHER SIZES & ARC WELDERS AVAILARLE

m
A 462

2 "o MODEL AMPS EXVAT  INCVAT .
* Salf cantaring 3 jaw chuck with guard . - S.w_ CBTSK (lett) 5 funcions; | Pro T £119.95  £140.94 + Jaw width 1 27mm
* Cwound mitre slide and 4 way tool post . 'I':nmun béu . . S o ke, soldering torch, 100F FTAT I (139,95 £lbdAd opening 120mm
sbip B "d P hot blower, pancil STENube* 3030 [AREIMALIE |+ Jawdepth TSmm 360" roating vice head
[ [-7" "] DRILL PRESSES Jongar tan, std e flme torch & wide flame. | 1SOTETirbo® 30450 FARZKIBMFITRTE | » 360" double locking swivel base
emiil *Cati bn. reshurpariad Ryl Bttt ST bt 30055 [REAEERAL]

ONLY £19.95 EX YAT
423,44 INC VAT

IMPERIAL & METRIC 4
‘ﬂl‘h 12 SPD MlLunmu.

CHDInI

ﬂ}%sw
£39488.
* Safaty cutout on belt guard

* Tables ult 0-45" laft and right
* Depth

CBTI (right)
* Uses gas lighter fuel

REDUCED WAS £25.79

Chucl(;nmds NOW ONLY £19.95 INC VAT
& it
0' Drill Vices )
Pracision engineerad with cast
iron haad, base and column
* Includes wet ‘T" slot A
tablo and woridight Spindlie speeds 50-2150rpm

« Calibrated tbla "Miee”

MODEL  CHUADC SZE 5P 'AAS INC VI EIII INC YT I * %4 Hp, 230w,
CDPSDD 3 5 £33.95 £19.89 | Ph motor
on 5 040 25495 EASTAE |, Accamsories avaable
5 EOEA ] | . 3mm milling cutter  §5
Il {MN L1549 135,704 -
- AP U | ¢ 13mm chuck

£1.9
ﬂl 09 £14.95 L1757
£34.95 (41,07

|
16 a1l (15935 (17044 I:lu-h TAP & DIE SETS Sty
16 3494 L1955 nd.iedy |
12 is94 E37935 (46 A 4

24" SHEET

METAL FOLDER

I'IODH. . nscurmu
MI&0 Calip

EXVAT  INC VAT

MEASURING
' Carke INSTRUMENTS

*Turbo fan cooled for longer welding at full cuput

. "MIGISOTE Best Buy Auto Express

£17.95 £21.09
CHIED 0250 Ecara e BUALTHIEL Clarke C
' Hid"j quﬂi[,d:u & CMI90 25-50mm Bctorral Micromatar [ATRIF1LEF] !ﬂ OIL FREE MIMNI
Stee @p % 012 SCtS. | eMy00 0-1" Extarnal Micrometer [ITEYIIAT] | AIR COMPRESSOR
msn:vngg;l:f;g : cm mmnumwuuuum
; CMI0O 150mm/é" Vernier Caliper [EENEAL] 95
|9pce UNF £19.92 £1495 £17.57 CMI10 200mm/8" Verniar C
s o T PEXLTACT ¢ | cino omm2” Vemir Capor ey | @05
33pca Matric/UNF/ESP [£29.95 3519 5 CMI30 150mm/6" Locking Calipar [{EEIYITA]] 'Ig!fo; i
£149.95 EX VAT CMIS0 6" Daal Caliper airbrush wi
BEST BUDGET BLIY, 33pca RECOMMENDED . «1.58 cfm i o,
£17619 INC VAT e BRI MG pee CHMS. 150mms” Diga Vorior CETEAL] | * 35 s o Wokig P

/VISIT YOUR LOCAL SUPERSTORE OPEN MON-FRI 8.30-6.00, SAT 8.305.30

BARNSLEY 01226 732 207 | GLOUCESTER 01452 417 948 | PETERBOROUGH 01733 311770
Pontefract R 221A Barton Street
| t arton St
EHAN ¢ fm'r“ ARL ol nﬂ&ss 7977 | GRIMSBY 01472 354435 | PLYMOUTH - 01752 254050
: k Ellls Way 5864 Embankment Road
WWW.m h]n m A A MILLS Cland) 4433 [y 01481 223161 |POOLE 91202 711013
1152 Covantry Road, H.
OVER 400 il R BoLTON | " oikol daszoe B0 RNy, ouon | O SHOUTH o m ms 22
VER 4000 PRODUCTS - SEE THE FULL RANGE |Iiy3i ot 1. S o
105-107 Manningham LEICESTER 0116 261 0683 Cﬁp 5177700263
® BRISTOL 0117935 1060 | 59 Malton Road s; B
0845 450 1800 &1 Shipgh Road, Luwrance Uil o 43¢ | LIVERPOOL 0151 700 4488 |SHEFFIELD 0114 258 0831
r €£0845 450 1801 |&%&pron Lokpon 020 8303 0881 SoUTHPTN " "53 023 38055 7788
Blondon Road 01118 591088 | L dal Parade, Edmon 516-518 Portswood
‘c]tl‘zssgtvzn swmm ilnass Is-g!ls%?ll-! Biidg 010 Ili-in ﬂEt:: STOKE- ON-TRENT OITn 187321
ames ] @ Road, Leyton, 381-196 Waterioo Ri
GErTR ™ oae 7en2 227 | LoNpon 026 7468 3129 sunnznfmn 0191 510 8773
cu411 ,,%m he °‘°ma.5::,’ 0640 | R NCHESTER 0161 941 2686 | SWAN o 1781 792969
01315 380841 |71 Manchastor Road, Aktrincham 7 Samlst Road, Liansamiat
01308 373 434 | ANSFIELD ols23 622160 | SWINDON 01793 491717
= © MIDDLESBROUGH 01642 677881 TWICKENHAH 020 8892 9117
BERBY oot 0) 332290931 | Mandale Triangle, Tho 8385 Heath Roa
e et o131 650 5010 | NORWICH 01603 766401 WOLVEHHPTN 01902 494186
163-17| Plersfioid Terraca ham Street Parkflald Road, BJ
0191 493 2520 |NOTTINGHAM 0115 956 1811 | WORCESTER owoi 723451
Strect 48a Upgw T)rﬂl

50 Hill Road 111 Lower Parllament

ght to change products & prices

‘ﬂl‘h AIRBRUSH KITS

DIY KIT - CABIH

i » Single action exaernal mbe
» Spray partem adjustable

(&q_., =¥ ONLY £7.99 EX VAT
£9.39 INC VAT

PRO KIT - CAB2P (pictured)

* Doubla action l|?f|'.wau:|:naram alr.

* Preckion machined nozzle » Spacial

int control
hose

ONLY £24.95 EX VAT £19.32 INC VAT

Air Hammer oy £1695 £19.92 s
DeGinderSet  CATH — : -
(CL0 T T N £23.95 £28. 14 v co .
DT S (23,95 £28. 14 ROM ONLY
&' Dual Action sander CATB0  FRTRTH-X7]
Pro Spray Gun ﬂj“ blar
Y S Drive Ratchet. CATZB
W Arddl  CATTB « Fully portable Z

Pro Spray Gun SPI4 EIEI[{[!EI » HDuty pumps &
Hpce " Ratches see CAT22IBIEIRIILRT] |+ Auto
Super Pro Spray Gun SPIE [EIERNZING) || swplsort §
ﬂn]a Irgact CNBIB control g
wrench set HUGE RANGE !
High Speed Saw  CATISB oF araue

SSOR *Oil Free 1 Bak Driven

" : \ : 4
) g =
4,08
ATALC _f ey
v
387 Hiics 003



PISTON RINGS -

BALLS -

WIRE -

SPRINGS -

CLUTCHES -

FASTENINGS

PACKING -+ SEALANTS -+ ‘O’ RINGS

COUPLINGS & HOOKS -

GAUGES - TUBING - HOSES -

BOILER FITTINGS

EL'ENGINEES

200

Rg-_

THE WORLD’s
LARGEST STOCKIST
oF MobeL ENGINEERING
SUPPLIES

DRAWINGS AND CASTINGS CURRENTLY AVAILABLE

UP TO 3.5" LOCOMOTIVES
1" 4-6-0 Dot LMS Tender Loco

1" 4-6-2 Diana Freslance Tender Loco
2.5" 4-6-0 Elaine SR Tender Loco
2.5 4-6-0 Sir Ironside SR

3.5" 0-4-0 Caterbury Lamb

3.5° 0-4-0 Conway Tank Loco

3.5° 0-4-0 Georger Tank Loco

3.5" 0-4-0 Hentey Tank Loco

3.5' 0-4-0 Hunslette Tank Loco

3.5' 0-4.0 Juliet Tank Loco No.1
3.5" 0-4-0 Juliet Tank Loco No.2
3.5" 0-4-0 Tich Tank Loco (large boller)
3.5' 0-4-0 Tich Tank Loco {small bofler)
3.5" 0-4.2 Titfield Thunderbolt Loco
3.5' 0-6-0 Derby 4F Tender Loco
3.5" 0-6-0 Molly Tank Loco

3.5" 0-6-0 Rob Roy Tank Loco

3.5° 0-6-2 Mona Tank Loco

3.5° 0-8-0 Caribou Tender Loca

3.5 0-8-0 Netta Tank Loco

3.5" 2-10-0 Evening Star Loco

3.5 2-2-2 Jenny Lind Tender Loco
3.5" 2-2-2-0 Jeanle Deans Loco

3.5" 2-4-0 Mable Tank Loco

3.5 2-4-0 Pelrolea Tender Loco
3.5" 2-4-4 Lucky 7 Tank Loco

3.5 2-6-0 GW 43XX Tender Loco
3.5 2-6-0 Marguess Tender Loco
3.5° 2-6-2 Bantam Cock Loco

3.5" 2-6-2 Belty Tender Loco

3.5 2-6-2 Firefly Tank Loco

3.5" 2-6-2 Mountaineer Tank Loco
3.5 2-6-2 Witiam Tank Loco

3.5" 2-6-4 Jubilee Tank Loco

35" 2-8-0 Buffalo Tender Loco

3.5 4-4.0 County Carlow Loco

3.5 4-4-0 Derby 2P Tender Loco
3.5 4-4-0 Rodean Tender Loco
3.5 4-4-0 Virginia LB Tender Loco
3.5 4-4-0 Virginia SB Tender Loco
3.5 4-4-2 Maisle Tender Loco

35" 4-6-0 1000 Class Tender Loco
3.5 4-6-0 75000 Class Tender Loco
3.5 4-5-0 Dorls LMS Tender Loco
3.5 4-8-0 Greene King Tender Loco
3.5 4-6-0 Liflord Hall Tender Loco
3.5 4-6-0 Princess Marina Loco
3.5 4-6-0 Spencer Tank Loco
3.5"4.6.0 St Christropher Loco

3.5" 4-6-2 Britannia Tender Loco
3.5" 4-6-2 Hielan Lassie Tender Loco
3.5 Passenger Car Bogies

5" LOCOMOTIVES

5" 0-4-0 Ajax Tank Loco

5" 0-4-0 Dolgoch Tank Loco

5" 0-4-0 Dougal Tark Loco

5" 0-4-0 Gemma Tank Loco

5" 0-4-0 Hunslet Tank Loco

5" 0-4-0 Marie E Tender Loco

5" 0-4-0 Ralirmotor 1 Tank Loco

5" 0-4-0 Ralimator 2 Tank Loco

5" 0-4-0 Railmotor 3 Tank Loco

5" 0-4.0 Scamp Tank Loco

5" 0-4-0 Swiss Molly Tank Loco

5" 0-4-2 Didcot Tank Loco

5° 0-4-2 Titfield Thunderbolt Loco
5" 0-4-2 Tom Ralt Tank Loco

5" (-4-4 Fishbourne Tank Loco

5" 0-6-0 Achilles Tank Loco

5" 0-6-0 Aspinall Tender Loco

5" 0-6-0 Boxhill Tank Loco

5 0-6-0 Jack Tank Loco

5" 0-6-0 Jill Tank Loco

5" 0-6-0 Jinty Tank Loco

5" 0-6-0 Nechells Tank Loco

5 0-6-0 Pansy Tank Loco

5" 0-6-0 Pom Pom Tender Loco

5" (1-6-0 Sallley Tank Loco

5" 0-6-0 Simplex Tank Loco

5" 0-6-0 Speedy Tank Loco

5" 0-6-2 Bamnet Tank Loco

5" 0-8-0 Netta Tender Loco

57 0-8-0 No. 136 Tender Loco

5" 2-4-0 Asia Tender Loco

5" 2-4-0 Metro Tank Loco

5" 2-4-2 Lanky Tank Loco

57 2-8-0 BR Class 2 Tender Loco
§" 2-8-0 Horwich Crab Tender Loco
5° 2-6-0 Macailin Mor Tender Loco
§" 2-6-2 BR Class B4000 Tank Loco
5" 2-6-2 GW 51XX Tank Loco

57 2-8-0 Nigel Greslay Tender Loco
5" 2-8-0 R.0.D Tander Loco

§" 4-2-2 Princess of Wales Loco
§" 4-2-2 Sterling Single Loco

5" 4-4-0 Bulldog Tender Loco

§" 4-4-0 Dukedog Tender Loco

5" 4-4-0 Elna Tender Loco

5* 4-4-0 Glen Tender Loco

5" 4-4-0 Maid of Kent Tender Loco
5" 4-4-0 New York Central and HR Loco
5" 4-4-0 Robinson Tender Loco

5 4-4-0 Washington Tender Loco
5" 4-4-2 Jersey Lily Tender Loco
5" 4-6-0 Black 5 Tender Loco

§" 4-6-0 Eastern Belie Tender Loco
5" 4-6-0 Fury Tender Loco

5" 4-6-0 Immingham Tendar Loco

5" 4-6-0 King's Own Tender Loco

5" 4-6-0 Liander Tender Loco

5" 4-6-0 Royal Engineer Tender Loco
5" 4-6-0 Springbok Tender Loco

5" 4-6-0 Torquay Manar Tender Loco
5" 4-6-2 Dancaster Tender Loco

& Passenger Car Bagies

7.25" LOCOMOTIVES

7.25" 0-4-0 Hunslet Tank Loco
7.25" 0-4-0 Adam’s B4 Tank Loco
7.25" (-4-0 Dolgoch Tank Loco
7.25" 0-4-0 Elidir Tank Loco

7.25° 0-4-0 Hercules Tank Loco
7.25" 0-4-0 Jessie Tank Loco

7.25" 0-4-0 Locomotion Tender Loca
7.25" 0-4-0 Marée Estelle Loco
7.25" 0-4-0 Rallmotor Tank Loco
7.25" (-4-0 Romulus Tank Loco
7.25" 0-4-0 Tug Tank Loco

7.25" 0-4-2 Brigette Tank Loco
7.25 0-4-2 Dart Tank Loco

7.25° (-4-2 Edward Thomas Loco
7.25° 0-4-2 Tom Rolt Tank Loco
725" 0-6-0 Dean Goods Tender Loco
7.25" 0-6-0 Hermes Tank Loco
7.25" 0-6-0 Holmside Tank Loco
7.25" 0-6-0 Newport Tank Loco
7.25" 0-6-0 Paddington Tank Loco
7.25" 2-4-4 Maxi Lucky 7 Tank Loco
7.25" 2-6-0 GW 43XX Tender Laco

7.25° 2-6-2 Lynton & Barnstaple Loco

725" 4-2-2 Lorna Doone Loco
7.25" 4-4-0 Gooch Tender Loco

7.25" 4-a-0 New York Central and HR Loct

7.25" 4-4-2 Adam’s Radial Tank Loco
7.25" 4-6-0 Highlander Tender Loco
7.25" 4-6-0 King George V Loco
7.25" Denver and Rio GR-C19 Loco
7.25" Passenger Car Bogies

7.25" Slate Waggons

12.25" LOCOMOTIVES
12.25" 0-4-0 Darjeeling & H'A Loco
12.25 2-6-4 Leek & Manifoid Loco

STATIONARY ENGINES
Borderer Enging
Centaur Gas Engine

Commander Compound Launch Engine

Consort Vertical Engine
Diagonal Paddle Engine
Double Tangye Horzontal Engine
Emperor Vertical Engine
Halls Rotary Engine

Heinrich Hot Air Engine
Hercules Steam Crane

Lady Stephanie Beam Engine
Marcher Vertical Engine
Martson Vertical Engine
Mary Beam Engine

Master Oscillating Range
Model Enginger Beam Englne
Monarch Vertical Engine
Nichalas Vertical Engine
Perseus Horizontal Engine
Poputar Oscillating Range
Regent Vertical Engine
Sheldon Vertical Engine
Sovereign Vertical Engine
Steam Hammer

Tinker Horizontal Engine Pump
Triple Expansion Engine
Trojan Vertical Engine
Unicorn Horizontal Engine
Vulcan Beam Engine

Warrior 2 Vertical Engine

TRACTION ENGINES

1" §C Minnia Convertible Engina
1" 5C Minnie T.Engine

1.5" SC Alichin T.Engine

1.5° 8C Marshall Portable Engine
2" 5C Clayten Waggon

2" 5C Lincolnshire LAD T Engine
2" SC Shand Mason Fire Engine
2" 5C Thetford Town T.Engine
2" §C Tilan Tractor

3" 5C Atkinson Waggon

3 5C Foden Waggon

4" 5C Foden STGS Waggon

4" 5C Foden Timber Tractar

STEAM LAUNCH DRAWINGS AND
CASTINGS

15 HP Lifu Style, 214" + 5" x 3 Compound
2%+ 35"+ 5 x 3" Tripla Expansion

4" (3%7) + 7" % 4% Compound

Marine Oscillator Engine

BOILER AND FLANGE PLATE SERVICE NOW AVAILABLE

Retail Shop Now Fully Stocked and Open to

Callers - ALL WELCOME

Send for 25th Edition Catalogue:

£7.00 UK

- £8.00 Europe

£12.00 Rest of World

or Price List Only send £1.50 in stamps

REEVES 2000 (Anker Towbars)

Contact:

Appleby Hill, Austrey, Warwickshire CV9 3ER
Tel: 00 44 (0)1827 830894 Fax: 00 44 (0)1827 830631

Website:

www.ajreeves.com E-mail: sales@ajreeves.com

Hours: 9.00 - 4.30pm Monday - Friday and 9.00 - 12.30pm Saturday

PAINT -

Please mention MODEL ENGINEER when writing to advertisers
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\0\ o NATIONAL

ENGINEEHING A Celebration of

EXHIBITION || *=smc

H nn noa n'I'E July 5th & 6th 2003
SHOWGROUND

FRIDAY 9th MAY 10-6
SATURDAY 10th MAY 10-6
SUNDAY 11th MAY 10-4.30

A visit to The Model Engineering |
and Modelling Exhibition is now And Much, Much More....

i Barrow Hill Roundhouse Railway Centre,
a r.nUSt for a“ serious mOdeI Campbell Drive, Barrow Hill, sa:veley, Chesterfield
engineers, aeromodellers, boat Tel: 01246 472450
enthusiasts and anyone Watch the press for further defails...

interested in modelling. With -
over 120 trade stands, club and |||“Hegner stands head and shoulders above
society stands together with our its competitors . . . Worth every penny.”
biggest display of models ever. (GOOD WOODWORKING MAG. “TOOLS ON TEST”)

— World patents protect the critical design
The venue, the prestigious Great No hr s rrios machs s benls o
Yorkshire Showground, only one and bads sconaty avonicaly sapyed by
mile from Harrogate on the A61
Wetherby Road. There are free
buses going to and form the

every Hegner owner,

OPTIONAL ACCES SORIES include an
extraction system that reduces airborne dust
emissions to concentrations of less than one

=g _"as uarter of one thousandth of a gram cubic
exhibition halls, from the iz cowmenmene eoaron [EEENE R
showground entrance at

Sainsburys. MEGRER LK. ... o roanercor “raimes
=i m—

INDOOR SPACE OVER
5000 sq metres

WORKING DISPLAYS
MINIATURE TRACTION ENGINES o Rl W
LIVE STEAM RAILWAYS s o Lo
ADULTS £7.50 OVER 65’s £6.50 Browse | Serews & Nuis | Evd Ml
ACCOMPANIED UNDER 16s FREE SiSedt | Rves= | Sitver Sotder
C.I Bar Rivet Snaps Flux
D A o CATALOGUE £2.00 ~
EXHIBITION DETAILS - EVENTS OFFICE MAIDSTONE ENGINEERING SUPPLIES
01751 473780 MES.IMAXITRAK 5 Larkstore Park Lodge Road Staplehurst Kent

- TN120QY Tel:01580 890066 Fax:01580 893020
www.theeventsoffice.co.uk email mes@manxitrak.co.uk www.maxitrak.co.ukimes




THE MOST VERSATILE TOOL FOR TURNING & FACING

It's easy to see why our biggest selling turning tool is the SCLCR. This tool
can lum and face a bar withoul altering the loolpost, and the 80 deg nose
angle gives much more strength than a 60 deg (triangular) insert
The N7 insert culs sleel, stainless, cast iron, phosphor /
|bronze, brass, copper, aluminium etc. nm-mu shank . 0
size required - 6, 8, 10 or 12mm square seclion. Spare 4
Inserts £4.76 ea for 6-10mm, £5.52 for 12mm

SPECIAL OFFER PRICE £30.40 (MRRP = £56.58)
USE THE OTHER 2 CORNERS FOR ECONOMY!

Our SCRCR rough tuming tool uses the same insertsas the 68 [
and 10mm square SCLCR tool above, and the boring bar below,
The good news is thal it uses the other two cormers! These 100

deg comers are extremely slrong, and rigid enough for rough

or intermitient turning. The insert is mounted at 75 deg to the

lathe axis. Only available in 10mm square section. ow!

SPECIAL OFFER PRICE £33.50 (MRRP = £56.58) a

PROFILING WHEELS or SHAPING AXLES & PILLARS?

i you need to creale fancy or complex shapes, our SRDCN button tool is
invaluable. The 10mm square shank holds a Smm dia culting insert, and
gives greal versatility, superb strength and excellent tool
Mr D Hudaon of Bromagrove SME has used these lools
since 1995 to profile the special form of tyre treads for
his self-steering wheel sets wilh greal consistency.
Spare inserts cost just £3.70 each.

SPECIAL OFFER PRICE £30.40 \wRRP = £5552)
TURN SMALL DIAMETERS with LIVE CENTRE IN PLACE!

The SDJCR tool uses a 55 deg inserl, allowing access to small diameter
components when using a tallstock centre. It can also profile back-angles.
A very worthwhile addition to our range. 10mm square shank.
Some of our cuslomers even use these lools for i
roughing out 55 deg screwthreads. What will you use
yours for? Spare inserts cost just £4.76 each.

SPECIAL OFFER PRICE £30.40 MRRP = £55 58)
A TOP QUALITY BORING BAR FOR YOUR LATHE

Here's your opportunity 1o own a top quality boring bar which uses our
standard CCMTOS inserl. The Bmm dia bar will bore to a min dia of 10mm.
The 10mm bar can bore down to 12mm, and the 12mm has a minimum
bore dia of 16mm. Steel shank boring bars can generally
bore to a length of approx 5 times their diameter. Ploase .
stato bar dia required - 8, 10 or 12mm dia. Spare inserts

just £4.76 each.

SPECIAL OFFER PRICE £33.90 pRRP = £72.32)
WAKE UP FROM YOUR NIGHTMARE WITH KIT-Q-CUT!

mmladhmklmmwmhvﬂwnd“
lathes, including ML7 & ML10 machines, regardiess of
tool can part through 1.58" dia. bar.

It comes complete with key to insert and eject
the tough, wear resistant insert. Cuts virtually
all malerials, Spare inserts just £7.64 each

SPECIAL OFFER PRICE £46.00 MRRP = £60.00
TITEX 24-PIECE METRIC DRILL SET

steels, stainless steels, cast iron, aluminium and bronze. 8
Standard 118 deg point TUIMITED OFFER. )
Made to BS328/DIN338 § Only available |

Steam treated HSS | whilst exisling o
Made in Germany [ Stocks last,

PECIAL OFFER PRICE £36.00 pMRRP = £75.98)

INDEXABLE TOOLS COME COMPLETE WITH 1 INSERT

Please add £1.25 for p&p, irespective of order size or value

GREENWOOD TOOLS

2a Middlefield Road, Bromsgrove, Worcs. B60 2PW
Phone: 01527 877576 - Fax: 01527 579365
Email: GreenwTool@aol.com
Buy securely online: www. greenwood-tools.co.uk

FBATTERY ELECTRIC

5" GAUGE

DOCK SHUNTER 0-4-0 NEW MODEL

2 motors. Electronic control. from £850.00
CLASS-23 BABY DELTIC Diesel Electric Loco

56" long. 4 motors. E/control £1,495.00
CLASS-31 Diesel Electric Locomative

57" long. 4 motors. E/control &1,695.00
CLASS-37 Diesel Electric Locomotive

66" long. 4 motors. E/control £1,695.00
74" GAUGE

CLASS 08 Diesel Shunter. 0-6-0

3 or 4 motors. Full electronic control from 52,550.00
CLASS-31 Diesel Electric Locomotive

86" long, 4 motors, 150a E/controller 55,()50.00

ABOVE — READY TO RUN JUST NEED BATTERIES

NEW 16 PAGE COLOUR CATALOGUE
£2.00 INC POST ‘COINS/STAMPS’

5"G DRIVING TRUCKS & PASSENGER WAGONS FROM £230.00
5'G BOGIES £195.00 Pair  7%'G BOGIES £295.00 Pair
WE BUY AND SELL LIVE STEAM MODELS

COMPASS HOUSE

HIGH ST, ROTHERFIELD, EAST SUSSEX, TNG 3LH
PHONE: 01892 852968 FAX: 01892 853522
www.compass-house.co.uk

THE QUICK-STEP MILL

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

seconds eliminating
second set-ups in the

milling machine,
mandrel making elc..

Milling operations are
rapidly and accurately

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

= Weight 9 Ibs

* 9 spesds 110— 4000 rpm
* Reversible motor 110 or 220V a.c.
# Collet chuck for ER20 collets, 1 —13mm x Tmm
* Quick change from axial to radial and vice-versa
= Vertical slide with 14" travel, calibrated 0.001", with additional steps at 147

= Centre finders provided for quick setting to centre height

= Headstock dividing by means of division rings and defent

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

= (uadrant plate available to enable the machine to be inclined for helical milling

Far tull colour brochure contact:

J C Payne Engineering Limited
Polgraines, Faringdon Road, Cumnor, Oxford, 0X2 9QY
Tel/Fax 01865 865223

progress through simplicity




» Stationary Engines * Marine Engines

¢ Materials » Steam Fittings
* Boilers . Founded 1898 by Mr Stuart Turner o » Fixings

STUART MODELS
“The Original”

The Stuart name remains your best
guarantee of traditional service and
old fashioned quality.

In addition to supplying a large
range of engines as sets  of
castings we are also able to offer
many of our models as fully
machined kits ready for assembly
with hand tools.

Please send £3.50 for our
Comprehensive Catalogue.

= e Stuart Models, Dept.ME, Braye Road, Vale, Guernsey, UK, GY3 5XA e
L™ Tel 01481 242041/249515 » Fax 01481 247912 « www.stuartmodels.com a

e Castings * Drawings ¢ Boilers ¢ Cut Gears ¢ Steam Fittings ¢ Tyres e

-
-

Fowler Burrell—

3inch & 4 % inch

2 inch, 3 inch & 4 inch Agricultural Engine St
Showmans Engine & eevens
Road Locomotive 3 inch & 4 %2 inch

Please send £2.50 PI.ASTOW Road Roller

for our Catalogue Traction Engines

L e Stuart Models, Dept.ME, Braye Road, Vale, Guernsey, UK, GY3 5XA e
Tel 01481 242041/249515 » Fax 01481 247912 « www.stuartmodels.com
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SEE US AT HARROGATE 9-11 MAY

&Dl 3+D14 STEEL BACKPLATES

D14 CAST BACKPLATE BOXFORD QUICK CHANGE TOOLPOST
I
BRITISH
COMPLETE WITH
ik o PRICE o 2 STANDARD
DI3ST 125mm D13 £52.00 &']Pﬁmﬁfs
D1357200 200mm D13 £60.85 CODE TYPE PRICE & , HOLDER
D14ST 200mm D14 £60.85 DI4CA 160mm D14 £28.20 | | coDE PRICE
COMPLETE WITH STUDS + SCREWS! COMPLETE WITH STUDS + SCREWS! (X528 £125.00
GLANZE PROFILING TOOLS GLANZE INDEXABLE BORING BARS SET OF 5 ECONOMY
C/W 3 INSERTS! \ % —— INDEXABLE
OFFER
CODE  SHANK PRICE Al
CODE suAnK X105 6mm  £1995 £16.95 CODE SHﬁN“ PRICE
(LP6 6mm 6 95 (X106 8mm  £1995 £16.95 (X113 £19.95
(LPs gmm £17.95 (107  10mm 1995 £16.95 14 smm £19.95
(P10 10mm £19.95 (X108 12mm  £2295 £20.00 (X115 10mm £22.95
(P12 12mm £22.95 cxuw lomm  £2495 £22.00 116 12mm £24.95
& BORING HEAD SET C/W TOOLS IN n OF 4 INDEXABLE BORING HEAD TOOLS SETOF 7
o WOODEN BOX F?UR PIECE SET — IDEAL FOR ANY INDEXABLE LATHE
| INCLUDES FIVE HSS STANDARD TYPE BORING HEAD TOOLS INC
INCLUDING THE WIDELY USED 2*
CODE TYPE PRICE QUALITY INSERTS
NBH2 INT £75.00 CODE SIZE PRICE CODE SIZE PRICE
NBH3 IMT £75.00 | | BH5438 Y £55.95 EAGO 6mm £32.00 £25.00
NBHRS RS £75.00 | | BH5412 Uy £55.95 FABD S £35.00 £28.00
12 PC HSS MILLING CUTTER SET DUSTPROO OGEN LAMP 10 PC ANGLE BLOCK SET
INCLUDES: TOTALLY ENCLOSED HEA
: KEEPS LAMP FREE FROM
6 smmng ENDMILLS s LT B IR m
6 BALL NOSE ENDMILLS : — e —
3,4,6,8,108 12MM C/W TRANSFOR ‘J/ For Sefting and Checking Angles
SOBN1 £36.95 00 £49.95 o574 £17.00
WAVY - M " ELECTRONIC DIGITAL MICROMETER SET OF ADJ PARALLELS
PARALLELS ;4,0" 0-25/0-1”. RESOLUTION 0.00TMM
. ! quQ,
J —t 2 YEAR
w-'-"" UARANTEE!
CODE CODE PRICE CODE PRICE
5040 £29.00 | MIK £65.00 £39.95 50109 £32.00 £26.95
_E 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 ALT4TA

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

EMAIL SALES@CHRONOS.LTD.UK
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Adjustable spanners

The letter written by Peter King in New Zealand
(Postbag, M.E. 4175, 9 August 2002) about the
origins of the term Monkey (or Moncky) wrench
jogged Neil’s memory about an incident which
happened to him many years ago. He was in
Germany preparing a machine tool for run off
and was working alongside a German fitter.
During the course of their work one of the fitter’s
colleagues strolled over and, in German of
course, asked if he could borrow his English
man. Neil’s German is not particularly good but
he managed to pick up the German words for
‘borrow” and ‘English man’ (Englinder) and so
politely enquired what he was to be borrowed for.
At this both Germans dissolved into peals of
laughter. When they had regained control of
themselves it was explained that Germans call an
adjustable spanner an Engldnder but neither of
them knew the reason. It was just something
cveryone did.

This intrigued Neil and so he got into the habit
of always asking German engineers and fitters
what the origin of the term was. At the back of his
mind was the nagging thought that Germans
tended to associate British engineering with
adjustable spanners — an item of tooling that his
engineering training had always steered him clear
of. Indeed, former RAF servicemen have told him
that the use of an adjustable spanner on an aircraft
could result in them being on a charge. He had
therefore always reserved these tools for dealing
with non-standard or damaged nuts or undoing the
large gland nuts as encountered in plumbing work.

Only many years later did the full story of the
German connection come out. It seems that
before Germany was fully industrialised, most of
their machinery and steam engines were
purchased from the UK. Each piece of equipment
sent out was supplied with a tool kit for erection
and maintenance purposes and in each tool kit
was included an adjustable spanner — most likely
of the Moncky wrench type. The Germans had
never seen a tool like this before and did not have
a name for it so it became known as ‘the English
tool” or Englinder for short.

Perhaps some of our German readers could
comment on the accuracy of this story. If nothing
else it does tend to demonstrate that our
European neighbours have a sense of humour not
unlike our own.

Tangmere

Following 20 years of meticulous restoration, Battle
of Britain Class locomotive Tangmere returned to
service on | March between Preston and Carlisle
as part of an inaugural run from Bristol.

Owner Brian Pickett, Director of Wessex
Trains, saw it being built as a boy, found it
languishing in a scrapyard, has devoted these last
20 years restoring the locomotive to its former
glory and 40 years on from its last journey in
revenue earning service has just cause for
personal celebration.

Much of the restoration work has been
completed by Riley & Son (E) Ltd. at their Bury
locomotive works in Lancashire. It is therefore
fitting that Wessex Trains started the renewed life
of the locomotive with a series of excursions in

the north of England before it set off for its new
base at Old Oak Common.

Built in the Southern Railway's Brighton
Works in 1947, Bulleid pacific No. 34067
Tangmere will be used to re-launch the famous
Golden Arrow service on 17 May along with two
new Saturday services, the Excalibur Express
and the Royal Wessex.

Further details and a timetable appear on page

447 in this issue; more information can also be
obtained by visiting www.wessex-trains.com

Drummond Bros. Ltd.
We are sure that many readers will wish to visit
an exhibition of photographs, literature, early
machine tools and other curiosities associated
with Drummond Brothers machine tool company
of Rydes Hill, Guildford.

This exhibition is currently (12-26 April) on
display in Salter’s Room at the Guildford Museum.
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ENTRIES ARE NOW INVITED FOR THE
_[:M‘ [1‘ h nl_l:ir,"vl‘r_l:\) \ 5-, -
| LOC JMJ--J?J.{_E ViE

EEEICIEN u‘:‘! CONPETITION
"FOR THF MARTIN EVANS CHALLENGE CUP
FOR STEAM LOCOMOTIVES OF 3!/2 & 5in. GAUGES

TO BE HOSTED BY
BERIES ‘T"JL SOGUEHINY ©)F
AR Y TAIN B WM SRERIN (G N IERERRS
ON THEIR TRAC’K IN ASHTON COURT ESTATE, BRISTOL
ON 12718 JULY 2003
CONDITIONS OF ENTRY
1: K locomotive new to the competition can be entered twice without restriction.
2: Locomotives which have previously run twice or more but have not been placed Ist, 2nd, or 3rd,
may be re-entered after a lapse of 5 years from their last appearance.

3% Locomotives which have previously run twice or more and have been placed on any occasion,
may be re-entered after a lapse of 10 years from their last appearance.

ENTRY FORMS ARE AVAILABLE FROM KATE CANNER (0117-969-0022)
Early application is advisable since the number of entrants will be restricted to 21.
Mrs Canner can also arrange pre-booked sites at the track for tents and caravans

for Competitors and Spectators alike. Early application is advisable due to space restrictions.
Visit www. bristolmodelengineers.co.uk for further details

CHUCK the MUDDLE ENGINEER

by B. TERRY ASPIN
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Sulphuric acid

SIRS, - Further to D. A. G. Brown’s
pertinent letter (Postbag, M.E. 4183,
29 November 2002), there is a
particular problem with sulphuric
acid, even in the dilute condition.
Unlike nitric and hydrochloric
acids, pure sulphuric acid is a
liquid, not a gas. Thus, as the water
in the dilute acid evaporates, you
are left with a viscous (and vicious!)
concentrate, hence the ‘holey’
trouser syndrome.

All sulphuric acid spills should be
neutralised, but even copious rinsing
is likely to leave traces that will
concentrate over time. Washing soda
(sodium carbonate) is okay. Do not
use caustic soda (sodium hydroxide).
If you have an excess of it, the cure
is as bad as the disease. For skin
spills, copious rinsing to deal with
immediate effects, then neutralising
is the usual recommendation.

In spite of that, I do use the
concentrated acid for making up
pickles for removing brazing fluxes.
Care (make that great care),
goggles, surgical gloves, old clothes
and a warchouse coat suffice. (I
keep the surgical gloves for
handling other noxious fluids,
including old sump oil. They are
cheap and effective.)

Like Mr. Brown, I find that citric
acid is cheap and remarkably
effective, as well as safe, for copper
work. A tip (for skinflints like me)
is to buy it from brewing suppliers,
rather than chemists. The former
will supply large quantities at very
reasonable prices per kilo.

Bob Margolis, Hampshire.

Yorkshire Engine Co.
0-6-0ST locomotive

SIRS, - 1 am trying to discover
further information about an old
model locomotive. Information has
recently come to light that an article
on this model locomotive, named
Wendy, may have been prepared and
submitted circa 1937 by a Douglas
Blackburn, accompanied by a
drawing (copy alongside). I would
be most grateful to hear from any
reader(s) who recognise the engine
and can locate the article for me.
David Atkinson, Cambridgeshire.

Equivalent oil
specifications
SIRS, - With reference to the
discussion about oils in Posthag
(M.E. 4186, 10 January 2003) the
following may be of help.

Esso Nuto H32, Castrol AWS32,
Elf Hydelf 32 and Texaco Rando

HD32, are all

equivalents.  They
are used widely in
agricultural equipment, in
hydraulically driven plant, and in
machine tools. There are many
more equivalents and they can be
obtained in 5 or 25 litre drums.
Eddie Kingston, Kent.

Simple tools

SIRS, - For the possible benefit of
newcomers to model engineering, |
enclose a photograph (right) of four
of my most frequently used tools.
Clockwise from the top, the first is
a modified ‘Spam’ can with a
soldered-on handle for the purpose of
scooping up swarf in the lathe tray.

Next is a rake made from half the
lid of a dried milk container, a 15in.
length of '/4in. dia. rod and a length
of rubber hose for the handle.

After many experiments with
drip cans, ete. [ settled on a !/2in.
paint brush for the purpose of
applying cutting lubricant to work
in both the lathe and milling
machine. The container shown is
ideal; folded up from tinned steel
sheet, it is Sin. long x 1!/4in. deep x
11/2in. wide and soldered to seal the
corners. The shape shown is very
suitable for placing at the end of the
lathe bed or milling machine table.

Finally, the key for the clamping
screws in my (proprietary) four-way
tool post is shown on the left. This
key is simply turned up from
mild steel and drilled marginally
larger than the across-flats dimension
of a short length of hexagon wrench
broken off a commercial Allen key
after weakening by careful notching
on the corner of an offhand
grinding wheel.

Each of the items shown is easily
made and makes the use of workshop
equipment that much more of
a pleasure.

Neil Heppenstall, Cheshire.

Mr. Heppenstall's simple
tools for good

‘workshop housekeeping’.
(Photo: Emyr Williams)

Gnome rotary engine
SIRS, - In my previous letter, which
appeared in M.E. 4174, 26 July 2002,
I referred to my intention to build a
2:5 scale model of the Gnome
rotary engine then being described
in 1:5 scale by the late Roland
Lowe. At the time it was suggested
that it would be helpful if T kept a
record of any drawing errors that 1
came across, which could then be
published to assist future builders.

I have now reached a stage in the
construction where most of the
major components have been made,
assembled and checked, and feel 1
can now release the list. Some of
the points on the list are minor and
of little consequence, some are not.

I have not indicated any solutions
since this is not a ‘how to do it
article’ just a ‘be careful list” and [
assume a builder of this model
would wish to find his or her own
solutions anyway. However, if any
builders of this model care to learn
how I resolved the problems, I would
be pleased to assist via the editor.

Drawing Errors

on Gnome Aero Engine:

1: The centre line of the crankpin is

not in line with the cylinder centre
line in the fore-to-aft direction.

2: The front crank bush (item 50)

interferes with the propeller boss

(item 53).

3: The tappet guide (item 38) will
not assemble onto the front tappet
rod housing (item 14). Due to

interference with the tappet rod
housing, the guide nut (item 39)
will not screw on to the tappet
guide in the first tappet position.
The centre lines of the cam
followers are not in line with the
centre of the cams.

4: The shape of the valve rocker
is incorrect.

5:The rocker bracket (item 31)
interferes with the valve guide
locking ring (item 59).

6: The commutator brush holder
(item 62) is too large and
interferes with the crankshaft seal
ring (item 7).

7:The connecting rod (item 8)

interferes with the master rod

(item 10).

:The 0.062 wide x 0.200in.

deep slot in the tappet guide

(item 38) encroaches onto the

1/4in. x 40tpi thread.

9:There is no provision for
lubrication of the front crankshaft
bush (item 50).

10: The 1.40in. dia. on the front
gear housing (item 47) should be
reduced, with a similar propeller
boss change (item 53), to
make more room for the 6 bolts
which hold it onto the front
gear housing.

11: The taper on the piston crown is
stated as 20deg. inclusive but
should be 20deg. per side.

12: On the cylinder head the centre
line dimension for the spark plug
is missing.

o0

The model locomotive
for which Mr Atkinson
seeks the original
descriptive article.
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Mr Upton'’s set-up for slot drilling
a steering worm with (below) a
photo of the part finished result.

= (@)

©

13: When the engine is rotated, the
connecting rods on some cylinder
positions foul with the lower edge
of their respective cylinder liners.

Jim Winrow, Yorkshire.

Steering worm

SIRS, - My interst was caught by
your item in Smoke Rings (M.E.
4189, 21 February 2003) in which
you drew our attention to Mr. van
Ryn’s problem concerning the
production of the steering drum for
his 2in. scale Aveling & Porter
Class AM tandem roller.

One way to do it could be by
roughing out the helix by what
could be called chain drilling in a
vertical milling machine, followed
by filing to profile.

The design calls for a coarse helix
of 9/16in. pitch cut on 1!/8in. bar. It
happens that the feed screws on my
little milling machine are 16tpi., so
nine turns of the handle advances
the workpiece by one pitch. It
follows that if the workpiece is held
in the vice and rotated one ninth of a
turn for each /16in. advance, a
series of holes along the required
helix can be drilled by the use of a
slot drill — 3/8in. in this case.

The first step is to mark nine
divisions at the far end of the bar,
readily done in the lathe using a 45
tooth change wheel and traversing
with a pointed tool. The work is
then put in the milling vice with a
back stop to the rear to maintain
position and to give a datum mark
against which to align the workpiece
divisions. With the work centred
under the slot drill, the first hole is
drilled to depth. The work is then
advanced one turn of the feed screw
and rotated in the vice by one
division, the next hole drilled and so
on. | hope my sketch (above) helps.

On the sketch I have indicated a
few holes drilled following the helix.
In practice [ have found it easier to
drill the complete longitudinal row
by advancing the full pitch each time
before rotating the work in the vice
to the next division.

The first set of drillings leaves
quite a lot of material between the
holes. This can be much reduced by
repeating the whole procedure for
the half and quarter spaces between
the original nine divisions.

A trick which I find useful is to
put a turn of white insulating tape
around the bar end, marking across
from the scribed lines with a ball
point pen. It's very easy to read and
to put in the half and quarter points.

I enclose my trial specimen
(photo above — Ed.) to show the
result. This is lin. diameter because
that was what I had to hand, but
obviously the procedure would
work for 1!/8in. material.

David Upton, Surrey.

SIRS, - | had the same problem with
the wormshaft as Mr. van Ryn. 1
overcame it by marking the pitch on
the rod and then winding !/8in. wide
tape to represent the thread.

I set it up in a dividing head on
my milling machine and, using the
tape as a guide, cut the thread
frechand by rotating the dividing
head and winding the table along at
the same time.

I wish Mr. van Ryn all the very
best with his.

D. Hersey, Kent.

Sharpening small drills
SIRS, - Your continuing efforts to
upgrade Model Engineer are noted
and are much appreciated. Reading
issues from the war years and
shortly afterwards, it has struck me
that the Editor today has a much
more difficult task with respect to
magazine content. In those far-off
days, without their own specific
titles, boats and workshop items
were featured along with motor
cycles and model planes, providing
a much greater scope for the variety
of articles presented.

In M.E. 4136 (29 December 2000)
there was the first of a two-part series
by John Wilding entitted 4 Honing
Jig for Small Drills. 1 have been
studying the design and suggest that

if the rollers were widened and
bevelled to the correct angle, a more
consistent and accurate back-off
angle would be achieved. Would
other readers, or Mr. Wilding himself,
care to comment as | believe that this
is the best design so far published?

I intend to construct the unit
using an ‘Eclipse’ pin chuck but
plan to make a new body for it so as
to avoid the need to drill into it as
Mr. Wilding suggests.

[ await any response with interest.
Peter Brown,

New South Wales, Australia.

More about mils

SIRS, - In his letter concerning the
‘mil” as a unit of angle (M.E. 4189,
21 February 2003) Mr. H. D. Turner
is very nearly there. It is indeed
derived from radian measure and is
correctly 1/1000 of a radian.

If we take a circle of radius 1000
units, the angle subtended by an arc
of this circle one metre in length is
one mil. The angle subtended by
this arc is therefore 1/(1000x2n)
radians or !/6283.1% part of a circle.

The true derivation of the mil has
been subverted by its military use
since dividing something into or by
6283.18 is not easy at the best of
times, let alone out in the field
when someone is shooting at you.

The issue was further complicated
by the fact that, at one stage, both
‘infantry mils’ and ‘artillery mils’
were in use at the same time. In a full
circle, the infantry had 6280 mils
and the artillery had 6400 mils
respectively. The resulting confusion
and probability of dropping shells on
your own side eventually led to
standardisation on 6400 mils to the
circle with the added bonus that this
was an easily divisible number.
John Bloomfield,
Nottinghamshire.

SIRS, - In his letter, Mr. H. D.
Turner states, and 1 quote: “f have
no idea why radians should be
used,; while they are very suited for
use in mathematics they are not
suited for practical purposes.”
Such a bold statement should be
qualified by something like ‘unless
you know better’ because there is a
very practical use of radians. They
have a very ready application to the

making of Belpaire type fireboxes,
especially in the larger gauges
including 7!/4in, where the copper is
thick, i.e. 3/16 inch. Such material
should only be bent once for ease of
operation. Taking Martin Evans’
boiler for Highlander, the outer
firebox wrapper has two straight
sides, a radius at each of the top
corners and a curved top section. The
top corner radius on each side should
blend smoothly into the top section
curve. This can only occur when the
large radius of the top section curve
passes through the centre of the small
corner radius giving each curve a
common tangent.

By the application of a little
trigonometry and using radians, the
length of each section of curvature
can be calculated. Working from the
vertical centre line of the boiler and
taking the length of half the top
section curve plus half the length of
the corner radius the exact point of
application of the corner radius
bending bar can be found. Without
the use of radian measure this
would be very difficult to accomplish
and would probably need some
guesswork. The radian method is
mathematically exact.

Marking a line from front to back
of the outer wrapper at the point of
application identifies the position
where the copper must be bent for
each corner radius. Using a hydraulic
bending machine such as that shown
in Alec Farmers excellent book
Model Locomotive Boilermaking,
each radius can be bent quite easily
giving an accurate bend at each
corner which will then fit the throat
plate and back plate easily with little
need for adjustment.

Hugh Castellan, Staffordshire.

Power hacksaw

SIRS, - David Richmond’s splendid
small power hacksaw (M.E. 4191,
21 March 2003, p 302) seems to me
to be a useful piece of workshop
equipment to build.

I have been unable to locate the
N. Mole of Watford mentioned as
supplier of the necessary castings
and would be pleased to hear from
any fellow reader(s) who may be
able to advise me concerning the
castings | require.

Arthur Woodcock, Cheshire.

Views and opinions expressed in letmpubblbdim‘bﬂsngahwldmlbcmm
with those of the Editors, other contributors, or

mw‘mmumhma@m

Nexus House, Azalea Drive,
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W).
BRS 8HU; fax: 013 1631

mumwwmurowaw,umwmm
Hummm. mommessss-mi:ﬂ.mdwwm

Publication is at the discretion of the Editor. Themto!lﬂhu!mqrhoadnadmlmtﬂn

and available.
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six weeks for material submitted for publication.
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Eric Best’s 1:12 scale LBSCR F

COMPETITION CLASSE

AT THE 72nd MODEL ENGINEER EXHIBITION

Class F:

General Craftsmanshi

not Otherwise Classified
Neil Read, David Fenner
and Dennis Monk report

In its traditional red paint finish,
Stephen Atkinson’s 1:8 scale Ferrari
360 Modena made an eye catching
exhibit. This model was largely built
from wood, the main body being in
utile (with a polystyrene roof) with
details in sycamore, walnut, avodire,
cbony, stainless steel and aluminium
alloy. The windows were made from
clear acrylic. Mr. Atkinson is clearly
an accomplished wood carver and
much care had been taken in shaping
the body to match the curves of the prototype. It
had then been carefully filled and painted. Details
including the seats, wheels and engine had also
been carefully reproduced in various woods and
left unpainted so that the colour and texture of the
different materials could be seen.

For this reason it was considered unfair to
judge this model as a non-working model car
(Class K1) and it was transferred to Class F2
(General Craftsmanship) where it could be
judged as a piece of craftsmanship in its own
right rather than a representation of an actual
vehicle. Even so some marks were deducted

because no attempt had been made to reproduce
the sealing elements that would be apparent
between the windows and the bodywork and

s

Stephen Atkinson’s 1:8'sc
Ferrari 360 Modena.

= = ———=c L

some of the brake details which would be visible
through the spokes of the alloy wheels were
absent. The model was awarded a Bronze Medal.

The judges were quite bemused with two
locomotive models, originally entered in Class B,
when it was found that they were not the live
steam models they appeared to be, but were
constructed from cardboard, wood and plastic
with MDF wheels. As a result and in consultation
with the Chief Judge, it was decided to transfer
them into Class E

The first of these two models entered by Eric
Best was a 1:12 scale model of LBSCR HI Class
4-4-2, S.R. No. 2424, Beachy Head. Made from
drawings supplied by the National Railway
Museum, York it was modelled in the condition the

original locomotive was running
between 1935 and 1938. It was
extremely well detailed both externally
and inside the smokebox. The plastic
coupling and connecting rods were
fluted at front and back, with strap
and cottered big end brasses. A
prototypical backhead was also
depicted. Well painted and lined in
Southern Railway livery, it was
awarded a Bronze Medal.

The second of these two models
entered by Eric Best was a 1:12 scale
LBSCR Class Al 0-6-0 Terrier tank
engine No. 40 Brighton. The model
was depicted as the engine was
running in 1878, and the method of
construction was similar to that used for Beachy
Head. This engine was also very well detailed,
including the smokebox interior and carried route
indicator boards. Well painted and lined in
Stroudley’s deep yellow and green livery,
introduced in 1872, this model was also awarded
a Bronze Medal.

Class G:
Carriages
and er Sprung Vehicles

Barré Funnell reports

Five models were submitted for competition this
year, which was a better showing than last year.
The standard of the models was high. The Judges
for the Model Engineer Exhibition are not

Roger ﬁm?

1:8 scale Bull Wagon.
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looking for a ‘winner’ as such, but mark to a
standard. In other words, to score full marks (in
this case 600) the model must be absolutely
perfect, in fact the best in the world! I do not
believe [ saw that this time. However, there were
some interesting and worthy models on show.

Roger Morgan had found a Bristol Wagon Works,
1900s Bull Wagon to measure, photograph and
reproduce in 1:8 scale. A fascinating vehicle it is
too. First it was equipped with four-wheel
steering achieved by a clever inter-linking of two
swivelling axles and secondly, it was a “walk-on,
walk-off" vehicle. Horses can usually be loaded
into a horsebox and persuaded to back out again,
but one is highly unlikely to be able to coax a
grumpy bull to emulate his equine counterpart!
This bull wagon therefore had a loading (or
unloading) ramp at both ends; in fact it appears
that the shafts and the roof-mounted drivers
seat could be mounted either end, so that the
vehicle can go either way. Roger Morgan's model
of this most interesting vehicle achieved Bronze
Medal status.

Ralph Kitching brought along a 1:12 scale
Garden Seat Omnibus built to a plan by the late
John Thompson; this earned him a Bronze Medal.

Timothy Smith had built a Waring & Gillow
Furniture Van to 1:8 scale which was accompanied
by some furniture. His hand-painted sign writing
was particularly noteworthy, although the lining
was a little erratic in places. Nevertheless, it still
managed fo attain a Silver Medal.

Brian Young submitted two models of
agricultural machines in steel and ramin, the
Bamford Royal Mower, and a horse-drawn
Tedding Machine which were awarded a Silver
and Gold Medal respectively. For those interested,
the full size Nicholson’s Hay Tedder machine can
be found at the Westficld Country Bygones
Collection in Wiltshire.

Brian Young'’s 1:12 scale
Nicholson's Hay Tedder.

One of the reasons why none of these models
could be adjudged the best in the world was that
not all the wheels were round and true! Models
are very often secured to their baseboards, so the
judge cannot give them an experimental spin;
this year all but one were not fixed down, so spin
them I did.

Another comment, which I know would have
been endorsed by the late and dear old John
Thompson, is that components which were
originally of cast iron should look like cast iron and
not appear to be made of bent wire and formed

sheet metal. Generally speaking, items originally
made of wrought iron fared somewhat better.
These can be made from round wire or square bar
but should be made to look as if hand wrought.

And last, paint finish! If the wood grain can be
seen through the paint, then it is not right. A
severe but fair test is to take a good look at the
finish in a light which shows reflections. That
way any unevenness can be spotted quite easily.
Come on fellows, take a look at the finish some
of the locomotive modellers achieve; now, thats
the way to do it!

Class J:
Any Type of Work
Made by an Under 18 Year Old
Mike Chrisp reports:
In years gone by, Judges and visitors to the Model
Engineer Exhibition have been able to enjoy and
admire a good display of work presented by
young modellers. The world moves on and
perceptions change; matters which were once of
interest to young people may have been displaced
by others with perhaps a more immediate appeal,
and we are very aware that there now seem to be
fewer opportunities to engender, encourage and
nurture interest in traditional craft skills and
craftsmanship in the young than ever before.

There was but a single entry in the Junior
competition classes at this year’s exhibition — but
what an entry it was! I first saw James Finch’s
Wimshurst Machine in competition at the recent
Guildford MES Rally and Exhibition, and it was
a matter of great pleasure to have another and
more leisurely opportunity to study this young
man’s workmanship. Now 18, James built his static
electricity generator as a GCE A-Level Design
and Technology project when he was 17.

The details of James® design came about from
research of articles describing James Wimshurst’s

mpadre.
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K
Detail from Jon Neech'S
1:25 scale Monte Carlo or Bustail =

original machine, developed in the 1880s, and
information about contemporary machines which
he obtained from the Internet; truly a blend of the
old and the new. The base, support frames and
pulleys are made of hardwood, the sectors on the
acrylic discs were hand cut from 0.4mm
aluminium alloy lithographic printing plate and
glued in place. Clear acrylic tubing was used for
the Leyden accumulators and acrylic rod for the
charge collector supports.

The Wimshurst machine generates static
electricity by contra-rotation of two large discs.
The charge collects on sectors on the discs and is
transferred to the Leyden jars where it is stored
until sufficient has accumulated to ionise the air
between the two large brass discharge balls and
jump the gap. James’ machine is apparently
capable of developing about 45,000 volts!

The Judges were very impressed by the quality
of workmanship displayed in both the construction
and finish of this entry and were particularly
pleased that the marks accrued led to the award
of a well-deserved Gold Medal.

Class K1: Non Working Cars

David Fenner and Neil Read report:
Mr. Jon Neech entered two dioramas in this class.
Both were great fun and packed with detail. The
first, entitled Hey Compadre depicted a broken
down Chevrolet truck with the driver flagging
down a fellow driver in a Ford truck. This was
constructed mainly around commercially available
items and had been very well painted. It was a
little let down by the rather poor road scene used
to depict the trucks and figures. No award was
made for this entry.

The second entry by Mr. Neech was entitled
Monte Carlo or Bust and depicted two vehicles in a
winter landscape all housed in a discarded
television cabinet. The two vehicles portrayed a Lea

Alan Mallinson's .
1:15 scale Bentley ~3
‘Speed Six' Le Mans racing car-

Francis half-track and a Triple X sports car, the
latter overhanging a precipice. The vehicles were
partly scratch-built and the whole scene was very
well presented. The tree and snow were particularly
well done and looked very authentic. This entry was
awarded a Highly Commended Certificate.

Mr. Alan Mallinson’s model of the Bentley
‘Speed Six’ Le Mans racing car that won the
famous 24-hour race in 1929 and 1930 was scratch
built in 1:15 scale. This vehicle differed
significantly from the production versions of this
car and much research was necessary before a
start could be made on construction of the model.
The detail incorporated into this model was
extraordinary and appeared to adhere very closely
to the prototype. The tonneau cover over the rear
part of the cockpit was particularly well done and,
although made from 0.005in. thick lead sheet,
looked very much like the original fabric. The
cockpit boasted a full set of instruments and
features including the rear view mirror and acro
screen were all present. Pit signals painted on the
inside of the passenger’s door indicated the
intended purpose of the prototype. This model
was awarded a Gold Medal.

We plan to publish more details of this
excellent model in a future issue.

Class K2: Non Working Trucks

Mike Chrisp reports:

There were two entries in this class. The first was
1:8 scale Panther tank by Peter Mealing, who
provided very comprehensive notes describing
the construction of his model. Having served for
25 years as an officer in the Regular Army and
having driven all sorts of armoured vehicles from
Chieftain tanks to the Russian T34, Peter is
fascinated by armour! This report is not the
vehicle for a detailed account of the 22 months
work required to produce the finished superb

Jon Neech's mixed scale
Mad Max 2 - The Road Warrior.

model from the imported kit originally purchased.
It is evident that a great deal of research, much
patience and considerable skill had been necessary
to convert an inferior kit into the very fine model
presented for competition and which was awarded
a very well deserved Silver Medal.

The second, by Jon Neech was entitled Mad
Max 2 - The Road Warrior, a mixed scale diorama
presented in a box designed for eye-level viewing
to give the impression that the scene depicted
recedes some quarter of a mile into the distance.
Like his entry in Class K1, the diorama was
imaginative and full of detail.

Built using basic commercial models modified
and augmented to suit the scene, the final result
was produced using resin, plastic, wood, card,
brass, anything in fact appropriate to the
application and which gave the desired effect. The
‘bent’ panels on the crashed Chevelle were
formed with alloy foil over the original panels, the
door being fitted with an inner frame made from
a paper clip. The sand buggy and scattered cargo
boxes were built from scratch.

The model was Highly Commended.

Class K7:

Functional Model Cars/Vehicles
David Fenner and Neil Read report
Only one entry was received in this class but
there can be no doubt that the Russian T34-85
Tank built by Peter Mealing was memorable both
for its finish and attention to detail. The starting
point for this model was a commercial Volgograd
Russia glass reinforced plastic kit obtained from
the Russian Republic. However, Mr. Mealing was
dissatisfied by the poor quality of some of the
moulding and the lack of detail prominent on the
prototype. He therefore carried out a research
programme at several museums and measured
actual examples of this formidable weapon that
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Peter Mealing'’s 128 scale
Russian T34-85 tank.

#

have reached the west. Armed with this data he
set out to re-model the components in the kit and
added features where appropriate.

One of the most challenging items to model
was the very crude welding which held together
the various parts. Apparently it was difficult to
produce something that accurately reflected just
how bad the original welding was! Items like the
tracks also received attention being stripped
down, cleaned up and re-pinned using bicycle
spokes as pivot pins.

The model is fully functioning and is radio
controlled using two receivers. One receiver is
mounted in the hull and controls the drive, turret
turning, lights, horn, the machine gun, working
smoke canisters, camera and taped music. The
other receiver is in the turret and controls gun
clevation, main gun firing and machine gun
firing. Both receivers have their own power
supply. The turret is constructed to rotate at the
rate of the prototype and is fitted with a main gun
built around a starting pistol. This is apparently
very effective at seeing off unwanted visitors —
whether human or of the animal variety.

The paint finish and colour were also carefully
researched and applied. The aim was to get a
finish representative of a tank, which though not
quite factory fresh, was fully prepared for, and
about to take part in, a battle. The figure in the
turret was moulded from a professionally made
sculpture commissioned for the purpose.

The award to be made to Mr. Mealing for this
model was the subject of much debate among the
judges, the discussion going on well into the
evening of Judging Day. The amount of research
and the care taken in the finishing of this model
made it almost ‘museum quality’ and earned
high marks. However, it was based around a
commercially available GRP kit and used many
bought-in components. This naturally earned the

builder fewer marks than a scratch built model
made from materials similar to those used for the
prototype. Eventual agreement was reached, the
marks added up, and it was decided to award this
fine exhibit a Bronze Medal.

Class L: Scale Model Aircraft

Ron Moulton reports

After the slim participation last year, it was a
relief for the Judges to find nine R/C scale
models entered in the 2002 Model Engineer
Exhibition at the now palatial conference centre
within the Sandown Park racecourse. Ranging in
size from a 1:9 scale PBY Catalina to a pair of
heavyweight 1:4 scale Fokker Triplanes which
had their own impressively independent display,
this was a great improvement, and will we hope
bring back the aircraft section to the standards
seen in years before.

No Gold Medals this time, but Michael
Matthews’ deceptively perfect N.A. P-51 Mustang
was awarded the sole Silver Medal. Made to
commercial plans by the respected scale aircraft
specialist Brian Taylor for a completely enclosed
MDS148 24ce two-stroke using scale exhaust
stacks, it had a well detailed, specially made scale
undercarriage and realistic surface finish with all
the tiny markings to a scale of just under 1:6.

A pair of Bronze medallists offered complete
contrast, though each was a Fokker. John Stevens
had modified the American kit by Proctor for the
Fokker Eindekker E-IIl with extra detail for a
Laser 200 four-stroke. Using a more powerful
servo than usual, it has warp control on the wings
and is yet to be tested. Wcighing 201b., this
Fokker was finished in Antique Solartex for a
natural linen effect and could not be more
distinguished from the other Bronze award
model of a funereal all black Dr.1 Triplane in the
colours of Josef Jacaob.

Michael Matthews’ 1:6 scale N.A. P-51 Mustang.

Members of the Large Model Association will
know this one well, also its twin in streaky
camouflage green, each in the 30lb. range and
powered by the big OS BGX motor from Japan.
Irrepressible Dave Horton who designed, made
and has regularly displayed both these models at
the air shows is now, we understand, making his
own full-scale Fokker Triplane, taking flying
lessons too! Watch out for Dave as the Black
Baron when it all comes together. Dave is an
accomplished showman, as his unique display
confirmed at Sandown Park.

Dave’s second Fokker Dr.1 was Very Highly
Commended, so too was lan Redsman for his
quarter scale Sopwith Pup, much modified from
a DB Models kit for a sport flyer and using an OS
120. At a *mere’ 131b. for its large wing area, it
should go as well as it looks. The dummy rotary
is made to spin on the shaft housing, and the
wing sections are revised to true scale.

Also Very Highly Commended was Alan
Lincolns PBY Catalina which is destined for a
couple of Aveox brushless electric motors when
the cash comes in. Alan is a pensioner in his 70s,
is there anyone out there able to help? The Cat is
obviously his favourite aircraft, as the wealth of
detail in Alan’s documentation proved.
Overcoming the mechanics of that tricycle
landing gear to 1:9 scale and adding thousands of
glue-drop rivets would have taxed many younger
and perhaps less adroit acromodellers.

Commended awards were made to two other
entries, an obviously well flown Henschel Hs-
126 was neatly crewed with the observer hanging
out of the open rear cockpit, and a well worn
BE2c¢ which had been resuscitated from storage
after its original creation in 1979 were both the
work of Colin Agate who clearly favours the
‘used’ look in models.

@70 be continued.

Dave Horfon's 1:4 'sca.l'
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Components of the straight line crankshaft
devised for the V-twin engine.

OSCILLATING ENGINES
SOME REFLECTIONS

Colin Pape

completes the description of his
penultimate engine and introduces
his ‘well-behaved’ ultimate design.
@Fart IV continued from page 313
(M.E.4191, 21 March 2003)

with a discussion of the internal plumbing

and the double ports and mirrors of dream
engine No. 1, which I chose to call the Penultimate
engine. We continue now with the straight line
crankshaft and the reversing valve and throtle.

The previous instalment of this series closed

3: Straight line crankshaft

One main shaft bearing is used. A flywheel is
mounted behind the backplate. Power take-off
can be from cither end of the shaft. One cylinder
has to be mounted further away from the
backplate than the other because the two big ends
need two discs.

A conventional crankshaft cannot be used in
this design because there is only one bearing and
it would mean that one cylinder had to be even
further away from the backplate due to the
crankshaft web. Photograph 21 shows the
V-twin straight-line shaft in pieces and photo 22
shows it assembled.

4: Reversing valve and throttle

This engine uses the same basic reverse valve/
throttle which I have used since the re-work of
the first test engine. The valve body shape and
fixing hole positions have changed from time to
time but the main dimensions and layout of the
ports have remained constant. | think that better
designs exist. My design is gas tight but is fairly
stiff and its throttle application is somewhat
basic. It is not really suitable for a radio control
application where a design requiring less operating
power would be better.

If required, the unit could be installed on the
edge of the backplate and connected directly to
the ends of the two passageways. I have left the
two drilled passageways unplugged. In my
implementation they are closed off with 4mm
socket head screws which could be removed to

Assembled straight line crankshaft shown with Cornﬂotad V-four enyne shown standing in frunt
its two piston assemblies.
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Figure 11 - Reversing valve parts for the V-twin engine.
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fit drain cocks. With the reverse block mounted
on the edge it is easy to turn the engine upside
down. This could be useful in some applications
because the centre of gravity is lower. In addition
it would be good for cylinder lubrication by
helping to keep the oil in the cylinders.

This engine may be run on steam but since |
have no steam, my example has only run on
compressed air. A lubricator should be added for
steam operation.

Specific items for the V-twin are limited to the
base plate, the mainshaft, the second variety of
double port design and a riser block for the
second cylinder. The main dimensions of this
engine are the same as for T4. The drawings for
the key parts of this engine are shown here in
figs 9, 10, 11 and 12.

Dream engine No. 2
Ultimate engine
The penultimate engine with only two cylinders
employed all the tested features except one. With
the realisation that the passageway problem could
be resolved if there was only one backplate, the
only missing feature was the ability to mount two
more cylinders on the opposite side of the V-twin
back plate. The end pivot mounting allowed this
idea to be implemented and the mirrored ports
allowed the implementation to be remarkably
simple. This engine neither needs nor uses double
acting cylinders. After I had sorted out my ideas
about mirrors it was quite easy to draw up a
design for this engine since most of the pieces
existed and all the features had been tested.
Construction was quite simple and less
complicated than the V-twin. The result is shown
in photo 23. Like the V-twin, this is not a model
engine since it is not a model of any engine of
which I am aware. One of the things I like most
about steam-type engines is their speed range
and ability to just tick over quietly. This engine
and the V-twin are a delight to watch, especially
at low speeds. Some new pieces were required.

1: New cylinder pivots
My original plan was to use a common pivot for
the back-to-back cylinders and to use the pivot
springs for two purposes; the first was to keep the
cylinder face flat against the port face, and the
second was to keep the port face flat and gas tight
against the backplate. The screw system which I
used in the other engines to keep the port face
against the backplate could not be used in the
V-four because of the back-to-back mounting.
This idea did not work: there were always
leaks between the components. In the end, I cut
the common pivots in two and joined the pieces
together with an internal screw. The two pivot
pieces could then be screwed up tightly together,
a technique which applied pressure to the port
faces. The springs only provide the pressure to
keep the cylinder against the port face.

2: New port faces

Just as in the V-twin design, it is necessary to

have two different port layouts to simplify the

passageway drilling. So there are two designs of

cylinder port layouts and port face layouts.
Because the angular movement is small, it was

not possible to have completely overlapping port
holes, so the radial slots were required to increase
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the communicating cross-section. The geometry
of the engine is the same as was tested in T2, so
the radial slots were known to work.

3: New backplate

A new back plate is required but it is much
simpler to make than the V-twin version. This
one has two internal passageways drilled in the
backplate and two short surface slots on the
front. The sole plate may be fitted to the top edge
so that the engine may then be run upside down.

Photograph 24 shows the engine from the top
and the back-to-back mounting of the cylinders
with one of each pair on a riser.

This back plate is wider than the V-twin back
plate. The end pivot cylinders are longer than the
centre pivot type and they need more room. This
means that the long series drill is even more
necessary. This back plate is shown in photo 25
and the dimensions in fig 13.

More on mirrors

In the V-twin the mirror idea was used to
simplify the design. The same idea was applied
to the V-four. So the V-four has two types of
cylinder face design and two types of port faces.

Bird's eye view of the V-four engine; note the very neat construction and absence of external plumbing.

One cylinder has its ports outside those on the
port face and the other one has its ports inside the
port face holes. Photograph 26 shows the port
face and cylinder face layouts.

The mirror idea was carried a step further for
the V-four. | had originally assumed that the two
faces must be identical, but this gave me a lot of
trouble in defining the places for the communicating
holes between the front and rear faces. They all
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Figure 14 - Cylinders and portfaces for the V-four engine.

-|—|- 180

P ] 7=
L\__;,’ 180 96.0 ' @130 R125 ——= r90
=1 L b . \
|
- a1 —-| 90- =

port holes are @1 6mm 76.0
in slots 1.6mm wide 1

?:&i \\,-— RSO

R75

had to be behind the port face pieces because there
was nowhere else to hide them. Then I thought
about mirrors again and I changed the layout of
the rear face. The layout of the rear face of the
backplate is not a copy of the front layout. It is a
real mirror image. This allows the communicating
holes between the cylinders on the front and
those on the back to be drilled straight through
without risk of encountering an obstacle. In fact,
simply drilling the holes in the front face
produces a finished rear face.

Just two port face layouts are used. The port
faces used on the rear are the same as those used
on the front but are mounted with the other face
against the backplate. Thinking of a coin, the
port faces on the front are mounted “tails’ against
the backplate and those on the rear are mounted
‘heads’ against the backplate. The dimensions of
the cylinders and port faces are given in fig 14.

No flywheel

In all the test engines a flywheel was necessary
and it was always located on the opposite of the
backplate to the cylinder. In this engine there are
cylinders on both sides of the backplate so locating
a flywheel, if it is necessary, means putting it
outboard. This would inevitably mean that an
outboard bearing would be required.

A well-behaved four-cylinder engine ought to
run without a flywheel. There are enough pistons
to keep the shaft turning and sufficient mass in
the shaft to compensate for the absence of an
independent flywheel.

This engine turns out to be well behaved.

@70 be continued.

The backplate developed for the V-four engine; its dimensions are

given in fig 13.

The different port and cylinder faces for the V-four engine shown laid out on
fig 14 (above).
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SELF STEERING WHEEL SETS
and SWING LINK SUSPENSION

David Hudson

discusses adhesion and derailing as
an introduction to his design for a
wheelset suspension system, and
then reviews brakes and a vacuum
braking system.

@Fart Ill continued from page 307
(M.E. 4191, 21 March 2003)

llow me to recap on what I have said
Apreviously. If wheel bounce or slip occurs

for whatever reason, the wheel is not in
control. It follows that if good traction and braking
are required, then the wheel must remain in
contact with the rail at all times, At first sight this
would appear to be difficult to obtain. On the
other hand we all know that the suspension
systems employed on modern cars can be superb.
So we ought to be able to do something about it.

I have been able to obtain substantial
improvements in adhesion on some of our scale
locomotives by using softer springs and balanced
wheel loadings so that rail sags and lumps do not
change the loadings by very much. Other
improvements can also be made, including axial
“slop’ in the leading and trailing wheelset axleboxes.
This enables all wheels to roll on their correct
diameters when curving. It is not quite as simple
as that, because a degree of yaw relaxation is also
required. | have found that improved adhesion
results from allowing a small clearance between
the axlebox and the horns, say 0.0lin. in the
leading and trailing wheelsets (but not in the
wheelset controlling the valve events).

This axlebox clearance does not appear to result
in axlebox hammer; the moving masses and their
velocities in our models are so low. Also, there are
kinematic constraints operating. Contact between
wheels and rail is one, coupling of wheels by the
coupling rods is another and of course, the
constraint of axleboxes in their horns is the third.
Any increase or decrease in dimensional spacing
of any one of these will cause increased stresses
(fighting) to occur, and one of these constraints
will have to yield. It is usually the contact between
wheel and rail that yields first and, as wheel-treads
and rail-heads bed-in (conform to one another), it
is the coupling rod bushes that suffer next. The
axlebox bearings and slides rarely give way
because the surfaces are large and the stresses (not
the forces) are lowest.

It seems to me that the kinematic constraint
imposed by tight axlebox to horn clearances,
where the stresses are lowest, might be the best
one to relax. This would be achieved by increased
clearance, and would prevent undue stresses arising
at the other two points of constraint.

Some of you may not agree with this proposal,
but think about it this way. When a locomotive
is new and has close tolerances, adhesion
is generally a problem and axlebox jamming
sometimes occurs. As soon as adequate ‘slop’
occurs, the adhesion improves.

Figure 6 Actual test curve of Load/Extension for swing link
suspension unit rubber (using natural rubber to E.D.S. spec. (60 .R.H.D.)
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It is much better to keep the relaxation (clearance)
at a point where the stresses are lowest and there
is an appreciable mass acting as a buffer to the
cyclic acceleration force between the piston and
the rail head.

Causes of derailing

Let us now examine some of the causes of wheel
derailment in our driving and passenger cars. It
seems possible that the intense lateral impacts
caused by lurching may last longer than the time
required for the wheel to climb the rail. This is
partly due to the very small diameter and high
rotational speeds of the wheels in common use.
Also, there is often inadequate suspension and
poor wheel profiles.

There is another factor that should be taken
into account. The human body possesses mass.
Due to the body’s flexible nature, energy can be
absorbed due to, say lurching, whereupon the body

will be given delayed momentum. This delayed
momentum may extend the time the lateral forces
exerted by the wheel flanges against the rail,
exist. This is especially true if the mass of the
passenger is large when compared with the mass
of the passenger car.

Another cause of derailment is the likelihood of
completely unloading a wheel due to the momentary
shift of the centre of gravity outside the rail. This
momentary unloading follows a combination of
the lateral and vertical forces causing the passenger
car and passengers to tilt. The natural passenger
reaction tends to exacerbate this. The natural
reaction forces applied by the passengers in trying
to stabilise themselves may cause the cars to tilt
excessively. This is especially so if passenger cars
are light in weight, and it may result in a wheel
dropping off the rail.

There is another cause of derailing, and that is
due to passengers leaning out in order to observe
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what is happening ahead, taking photographs,
videos, or just through sheer bloody-mindedness.

As long as the forces being transmitted to the
passengers are fairly small, they should not feel
too uncomfortable. However large track excursions,
especially at speed, can cause passengers to
produce strong reaction forces in order to regain
a stable attitude. So how can we keep these forces
within acceptable limits?

Quantifying the requirements

Wheel unloading should never be allowed to
occur. Some miniature railway tracks are equipped
with guard rails to prevent wheels completely
unloading. However, this does not always happen
if the axlebox travel or the spring extension rate
is insufficient.

It is not unusual for tracks to have rail sags,
dips and excursions, no matter how carefully they
were originally laid. Rolling stock suspension
systems should therefore be able to accommodate
all movements of wheelsets and yet keep the
passenger cars fairly stable. It is the job of the
wheelsets to pursue a mean path along the rails;
proper tyre profiles and the ability to self-steer
(yaw relaxation) enable them to do so. Wheelsets
must be allowed to self-steer and this implies that
the axleboxes should not be constrained.

The job of the suspension system is to support
the load and buffer the wheelsets from the
inertial effects of this load. It is also necessary to
keep the wheel-treads in contact with the rail-head
at all times, so wheel bounce also has to be
controlled. Some form of damping is therefore
required, otherwise the wheelsets are not in
control. It is well known that suspension systems
should provide adequate travel without bottoming.
They should be soft enough to absorb small
shock loads and to provide for passenger comfort,
and yet stiff enough to prevent bottoming. The
same requirements are also necessary to
accommodate lateral impact forces that manifest
themselves as lurching.

Today, public passenger carrying appears to be
the norm, a far cry from early days. The question
of safety standards relating to passenger-carrying
vehicles has come to the fore. 1 believe that
attention should be paid to passenger car
performance and the need to establish reasonable
standards that can be upheld for the benefit of us
all without undue restrictions.

Development of a
suitable suspension system
My specification for a suspension system
therefore, was to have a non-linear characteristic
and the ability to absorb large lateral forces. It
also had to be simple, robust, and maintenance
free. Rather a tall order, but [ had to try.

In the 1960s, rubber was being promoted as
a good medium for car suspension systems,
so there appeared to be possibilities here. A
great many sketches of possible swing-link
configurations were made and scrapped as being
too cumbersome. It was only when I looked at the
suspension of an Austin Mini, and I discovered
that the rubber was doughnut shaped, with a hole
in the middle, that the penny dropped. It ought to
be possible to have a rod-type of link. So, some
time and lots of scrap paper later, a design
evolved that appeared to have possibilities. The
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Figure 7 Swing link rubber suspension unit for 5in. gauge driving
and passenger cars.
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search for a suitable shape and size of rubber unit
took much longer.

I spoke to rubber technologists at both
Goodyear and the Malaysian Rubber Producers
Association, and they advised me to use a natural
rubber having an IRHD hardness of 60% and
containing 60% carbon black. I learned that
rubber did not like ultra-violet light, oxygen, or
oils and greases. So, keep it away from these, and
everything should be okay.

A wvisit to a rubber emporium provided lots of
samples of rubber having the right specification.
Many different shapes and sizes were made by
sanding using a jig and a Linisher. It was a filthy
business — the rubber dust settles everywhere
and goes sticky!

Every sample made had to be tested, and the
load/extension curve plotted. I used my drill
press with the bathroom scales, and a dial-type
indicator. I logged all of the results in small
increments. This was the easy part. After many
samples, it looked as if I was wasting my time,
because I could not get the right exponential
curve. It was only when I placed the rubber dome
in a restraining cup that I began to get any
meaningful results. The shape or slope of the cup
walls also plays a significant part in determining
the correct load/extension curve.

Reference to the actual test results indicates that
as the load is being removed, the curve does not
follow the same path as that when the load is being
applied. In fact, it does not immediately return to
zero. This is because some of the energy absorbed
during loading is converted to heat, and raises the
temperature of the rubber. The rubber will not
return to its original shape until this heat has been
dissipated. The faster the rubber is distorted
(loaded), the greater the energy absorbed, and the
slower its return to its original shape. This energy
loss is often referred as ‘hysteresis loss’, and is
one of the reasons why rubber is used in suspension
systems. It means that rubber possesses an in-built
damping capability.

I now had a possible load/extension curve, so

I made a further visit to the rubber emporium,
and came away with a bag of possible rubber
shapes. Many more tests later, and Hey Presto! a
rather nice-looking swing-link appeared. Over
the years this has not been found wanting and [
feel that it could become a standard unit. Many
drivers who have built their driving cars to my
design have used it.

I now had some wheelsets with the new wheel
tyre profile and some swing-link suspension units.
A simple sub-frame was constructed to support
the wheelset bearings and upper suspension cups.
The bofttom suspension cups were anchored to the
chassis which was designed to represent (in the
broadest sense) a well-wagon. Thus, the embryo
of a new generation of driving cars was born.

I just had to try it out at this stage, in secret of
course, but it did not work! Horrible squealing
noises emanated from the region of the wheel-
treads. Closer examination revealed that the
treads were trying to climb to a larger diameter
when curving, and then slipping back to a
smaller diameter. Longer swing-links were tried,
30 as to ease the yaw relaxation; this improved
matters somewhat, but it was not the answer. [
next tried it out on a different track when it
worked perfectly, as it was supposed to do. The
difference was that the radius of curvature of the
first track was 26ft. whereas the radius of the
second track was 50 feet.

Obviously there was a minimum radius below
which self-steering would not take place. Later I
discovered that this phenomenon existed in full
size. | looked at ways to overcome this, and
considered using forced steering (similar to BR's
experimental bogies). However, on a four-wheel,
long-wheelbase wagon, this would entail the use
of a pilot wheelset ahead of the main wheelset, so
the idea was dropped. It later became clear that,
for a particular suspension geometry, this
minimum radius is roughly proportional to the
length of the fixed wheelbase.

Many trials were carried out using this
unfinished driving car chassis. It was towed
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A view of the braking system as installed by the Author in his own driving
car. Commercially available components are reliable and easy to replace.

behind trains when its passenger was able to
observe the behaviour of the leading wheelset. It
was, to say the least, uncanny to see how the
floating wheelset quickly accommodated all the
various rail excursions and other variations, and
appeared to be self-stabilising. The self-steering
could be observed, and the flanges appeared never
to touch the rail sides. Lurching was non-existent
and the ride was extremely comfortable and quiet.

Development of brakes

The development of a suitable braking system also
took up a lot of time. | had experienced some nasty
shocks when using some so-called braking
systems on both driving and passenger cars. Yet
some societies possessed some superb passenger
cars, having disc brakes which did not appear to
suffer from contamination of the braking surfaces.

Disc brakes are not new, and I have spent some
time looking into the dynamics involved, in order
to establish where and how they should be fitted.
One of the requirements was that the wheelset
should be allowed to self-steer, even when braking,.
Therefore no external reaction anchorages could
be entertained. The wheelset had to be contained
within a sub-frame on which the brake would be
mounted. A number of experiments were carried
out to observe the behaviour of wheelsets when
braking. It was observed that if one wheel picked
up (slipped), the tangential stresses between the
remaining wheel and rail were immediately
doubled and immediate pick up on this wheel
occurred. The time interval was so small that
it did not appear to alter the attitude of the
wheelset, i.e. it appeared to be stable. It seemed
that the limited yaw-relaxation allowed by the
loaded swing-links had a lot to do with this.
Thus, I found no need to fit traction rods to act
as stabilisers.

A means of operating the brakes without
interfering with the self-steering was essential,
and Bowden cable loops offered a ready solution.

Because the brake calipers are mounted on the
sub-frame, all the reaction forces due to braking
are contained, and the wheelset behaves as if it
is equipped with leading link suspension. The
development of suitable brake shoes and calipers
has occupied a lot of time and many versions
have been produced. Each successive one was
more simple and easier to produce.

The first brake blocks were cut from Ford Escort
brake pads and Araldited into steel cups, but they
required too large an application force, which was
not available. Now, I have seen some driving and
passenger cars equipped with hydraulic actuators

which seem to be quite satisfactory, so it would
appear to be a case of horses for courses. I later
discovered that bicycle brake blocks are much
superior, and their action at our slower disc speeds
is much kinder. They are smooth and progressive,
with little tendency to grab, even when the rails are
wet and greasy. So for many years they have been
used as a standard item.

Now, I have listened to criticisms about the
wheelset assembly being too complex and not
simple enough for a driving car. This is
something I do not understand. Locomotive
builders will go to extraordinary lengths with
their creation, and yet they (at least some of you)
will put up with something resembling a frame
with four wheels, connected to their pride and joy
by a piece of nondescript chain. This is just not
good enough, especially when hauling passengers.
Moves are afoot to remedy this. Mind you, there
are also some very fine driving cars (as opposed
to trolleys).

With the advent of the Health and Safety
legislation, it has become the responsibility of each
individual driver to see that his driving car will at
least conform to a minimum standard of safety,
though this has yet to be determined. One of the
most common problems facing socicties with
miniature railways is the stopping of trains. Ideally,
every carriage should be braked, and the brake
should be capable of being applied by the driver
and the guard, but I will address this issue later on.

Returning to the criticism of being too
complex, [ have looked at ways of simplifying
the construction. There is now no silver-soldering
or welding required; even the sub-frames and
brake assemblies are bolted up using steel strip
and angle. Just the odd bit of riveting is all that is
required. The suspension cups and caps can be
turned from solid so they should present no
problems. During the development period I
required so many of these that I had a batch of
500 cups made professionally at a very reasonable
price. I see no reason why some model supplier
should not have a batch made for resale if
demand warrants. He could supply the cups, caps,
links and rubbers having the right specification.
These would ensure that the swing-link units
have the right characteristics.

These swing-link suspension units really are
maintenance free. | still have the original ones,
including the rubbers, in my first driving car.
This was constructed some twenty years ago, and
has travelled many hundreds of miles. The wheels
show very little wear on the treads, and no wear on
the flanges. The wear really is almost non-existent.

Brake control and pressure gauges. Brakes are applied slowly and surely
with the lever set to ‘ON’ but an 'EMERGENCY’ application is also available.

Because of the nature of cast-iron, the rolling
action displaces some metal to a different place
and gives the impression of wear: i.e. it becomes
a worn-wheel profile. Do not forget that I am
talking about cast-iron wheels on aluminium
alloy rails. I shall have something more to say
regarding steel rails later on.

Vacuum brake gear

Having regard to the increasing necessity for
adequate braking on our trains, and the apparent
difficulty of maintaining a braking system in
good condition, 1 have resorted to using a
commercially available vacuum braking system.
The system has proved to be very reliable, and
the parts are easy to replace. It allows a driver to
use his existing vacuum ejector, but in the event
of low steam pressure, a back-up system
antomatically cuts in. The control of the vacuum
brakes is just like a full size system with *OFF",
‘LAP’, and *ON". The ‘ON’ position applies the
brakes slowly and surely, but if quick braking is
required, there is an additional ‘EMERGENCY”
position of the brake handle. This system allows
any type of locomotive to be used for hauling
trains, and full train braking is always available.

The braking system works as follows. A 12 volt
motor drives a diaphragm-type vacuum pump
which empties a master reservoir to 20in. Hg,
controlled by a pressure switch. This vacuum is
then reduced to train pipe vacuum, of 10in. Hg by
a regulator. This is connected through the driver’s
brake valve to the train pipe. The use of a master
vacuum reservoir ensures a fast train pipe
recovery and brake release.

The logical place for housing the vacuum
generator is in the club driving car. Then
passenger cars may be coupled in any order so
that wear can be distributed evenly. It could also
be housed in the leading passenger car, though
the complete vacuum generating assembly would
then have to be transferable from car to car for
the same reasons.

The use of standard club driving cars would go
a long way towards ensuring that passenger safety
is never jeopardised. I believe that some societies
insist on this. There is no reason why a club
driving car should not be equipped with coal and
water bunkerage facilities to suit any locomotive.
If a driving car is made long enough it could
support the driver and some passengers for
optimum stability. Then, driving car extension
footboards would enable the driver’s feet to be in
front of his body for better balance and security.

@70 be continued.
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18pdr QUICK FIRING GUN

David Wilcox

continues his description of this
historical weapon starting with

the shield.

@Fart Il continued from page 310
(M.E.4191, 21 March 2003)

a flanged band fixed to the front end of
the trail tube and also to the stays, which
are riveted to the axletree brackets. Some later
marks of gun had yet a further hinged top
portion, hinged forward into the parked position.

Thc upper portion of the shield is bolted to

Barrel and breech
The barrel is of the wire-wound type. The rifled,
forged steel ‘A’ tube is surrounded by layers of
wound steel ribbon, which in turn is contained
within a forged steel jacket. Recoil guides form
part of the jacket forging.

The breech ring is a steel forging. The
mechanism embodies an interrupted screw with
alternate 90deg. segments cut away. The breech

The barrel for the model. The recoil guides can be clearly seen. Cradle and recuperator assembly. The trunnion which forms an integral part of the
These form part of the outer jacket of the barrel of the full size gun.  central collar is clearly evident.
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A view of the rear of the part-finished model showing the breech

mechanism in the closed position.

lever locks/unlocks the breech block and swings
it clear in a single motion.

Cradle

The cradle is a one-piece bronze casting. It has
a single collar at the front, which wraps around
the cylindrical buffer/recuperator case; a single
collar in the centre which wraps around the barrel
and in which the trunnions are formed; and a
double collar at the rear which wraps around both
the buffer/recuperator case and the barrel. The
collars are connected by wedge shaped grooves
facing inward and running the length of the
cradle. These grooves interface with the barrel
recoil guide ribs or supporting wings on the
barrel and support the weight of the barrel and
buffer/recuperator.

The rear collar is pierced horizontally to
receive the cross spindle shaft of the upper
clevating gear and is further pierced 6in. in front
of this to take the cross spindle for the range gear.

The buffer cylinder/spring recuperator is
bolted to a lug that projects from the top of the
breech ring. On recoil, the buffer is pulled out of
the inner spring case and the inner and outer
banks of springs are compressed permitting a full
working recoil of 41 inches. The hydraulic buffer
limits the resistance during recoil to an amount
below that which would upset the stability of the
carriage, and the recoil springs return the barrel
to the run-out position.

Traversing gear
Refer to the traversing gear drawing: a steel tube
crosshead pivots in the socket on the left-hand

Cradle - side elevation, section at trunnions
and plan at rear collar.

The breech mechanism in the open position. Note also elements of the
elevating mechanism described in the accompanying text.
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rear corner of the traversing bracket on the trail.
The traversing screw, operated by a hand wheel,
works in an extended nut in the crosshead, the
end of the nut pivoting in the bracket at the right
hand rear of the top carriage.

The elevating gear is divided into two parts,
upper and lower, using a double ended elevating
screw, to the centre of which is attached the sight.
The upper portion moves the gun relative to the
line of sight and so regulates the angle of
elevation to suit the range required. The lower
portion moves the line of sight and the gun
together, relative to the horizontal, and so
regulates the angle of sight. Thus alterations of
range do not affect the sight line, merely raising
or lowering the gun relative to it.

Elevating and range gear

Refer to the gun angle diagram: this embodies
the principle of independent line of sight in
which the setting of the ‘angle of sight’ (i.c. the
angle between the line of sight to the target and
the horizontal) is quite distinct from the setting
of the ‘angle of elevation’ (i.e. the angle through
which the gun barrel has to be elevated above the
sight line in order to achieve the required range).

Upper gear
This consists of a hand wheel on the right hand side
of the cross spindle, which works the elevation

Line of projection

Angle of
Tangent Elevation (TE)

Target sight line

Target

Angle of sight (A of S)

Gun Hor izontal plane

Quadrant Elevation (QE)

Gun angles QE = A of S + TE
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screw via a bevel gear, the driven pinion also acting
as a nut. The nut moves the cradle with gun in a
vertical plane, angular movement being recorded
by the range gear.

Lower gear

A lower elevating nut is similarly actuated by a
bevel pinion but in a gearbox pivoting on the left
hand side of the top carriage, and is worked by
the lower elevating hand wheel. Turning the hand
wheel works the elevating screw up or down thereby
moving the cradle and the sight simultaneously.

Range gear

A projecting arm is formed on the centre of the
elevating screw to which is bolted a link which in
turn is pinned to the arc bracket. The outer end of
the bracket is connected to the rocking bar sight
and the inner end to the toothed arc of the range
gear. The arc moves in a curved guide fixed to
the cradle and engages a pinion attached to the
left hand end of the-range gear cross spindle. The
right hand end of this spindle carries the yard and
degree scale ring read by a pointer mounted on
the cradle. When the lower elevating gear is
worked no rotary motion is imparted to the range

gear. But when the upper elevating hand wheel is
turned, the toothed arc remains stationary, while
the pinion working up or down the arc rotates the
range gear, thereby showing the range in yards
and degrees.

Sighting gear

The rocking bar is bent down at its front end at an
angle of 60deg. and is pivoted to an arm screwed
into the left hand trunnion. The rocking bar
carries the deflection gear at its rear end, which is
also bolted to the toothed arc bracket. The arc
bracket carries mountings for the sight clinometer
(with which to set the angle of sight for indirect
fire) and the dial sight (which measures direction
in the horizontal plane for indirect fire).

The sight bar pivots horizontally at the front
end of the rocking bar, the rear end being
attached to the deflection gear. A telescope clips
into the sight bar. Note that the drawings are for
a Mark 1 gun in which a simpler dial sight was
fixed to the-top edge of the shield.

Laying the gun
Direct laying (target visible at the gun): the left-
hand layer aims the gun at the target using the
telescope and applying deflection for any cross
wind. The right-hand layer sets the range ordered.
Indirect Laying (target not visible at the gun):
the left-hand layer applies the angle of sight
ordered to the sight clinometer. He points the gun
in azimuth by applying the bearing ordered to the
dial sight and then traverses the gun until the
sight is laid on the aiming point.
@70 be continued.
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A SOUTHERN RAILWAY
MERCHANT NAVY CLASS LOCOMOTIVE
FOR GAUGE 1

Roger Thornber

introduces his new project for
gauge 1 enthusiasts.

@Fart ]

previous articles describing the building of

a gauge | version of Evening Star seems to
have been reasonably well received. I know of
versions being built as far afield as Australia,
USA and Tenerife. The only adverse comments I
have had were that the frames were !/32in. too
long and that | needed some drawing lessons! [t
has also been noticed that several model
engineering clubs are adding a gauge 1 layout to
their tracks. On this basis it may be that a
description of the building of a Merchant Navy
class locomotive might be of interest.

After building Evening Star | vowed that [ would
never build another locomotive with working
Walschaerts valve gear; I have broken this vow, but
that is another story. Before its rebuild, the original

Judging by the feedback that I have had, my

Our contributor, Roger Thornber
has prepared his new design using
CAD overlay techniques to minimise "
problems of non-assembly of individual

components. He has built his own model
from this design work; potential builders may
therefore assume that all will be well when they

come to assemble their own creations. Roger Thornber
has named his own gauge 1 locomotive United States Lines.®

Merchant Navy “Spam Can’ satisfied this criterion
and I have used a simple slip eccentric gear.

Although there are some interesting pieces of
fabrication for the trailing truck, the chassis is
fairly straightforward. All wheels are sprung, but
strictly speaking the trailing truck is sprung as a
complete unit, An inside steam chest is used and
some reasonably accurate drilling is required for
the steamways. Slide valves are used and their
setting is simple. The stop collars for the slip
eccentrics are removable, so their cut off positions
can be easily ‘fettled’. A simple displacement
lubricator is fitted as this type seems to work well
at this scale.

The boiler is gas fired using a closed flue
system and ceramic burner, very similar to
Evening Star. However | have made some small
but significant alterations as a result of running
experience. Once lit Evening Star 5 boiler performs
excellently; however, sometimes lighting it can be
a bit troublesome. I have put this down to the fact
that the original design had seven small tubes.
When lighting, the flame has to pass down the

length of the tubes to the ceramic element in the
firebox. Sometimes, because the tubes are long,
the flame does not do this, Quickly turning the
gas off and on usually does the trick. The boiler
for our Merchant Navy therefore replaces six of
the tubes with two !/2in. dia. flues. This seems to
have completely eliminated the lighting problem
and I will illustrate this more clearly when we get
to the boiler article.

The bodywork is not difficult, but care is
needed care to obtain the right shapes. [ should
perhaps admit here that [ do not pretend that the
locomotive is to an exact scale, but I hope it looks
about right. The body has been built in several
sections but when assembled can be removed as a
single unit. The locomotive can be run without
any of the platework.

The tender is much along the lines of that for
Evening Star, but here too some changes have
been made as a result of running experience with
the latter. The ‘standard’ reciprocating water pump
has been replaced by a vertical unit; I think LBSC
described one many years ago. | have also
changed the gas filling arrangement. There are
now two modified Schroeder tyre valves in the top
of the gas tank, one for filling and one for venting.
The modifications are very simple and will be
described later. With the previous arrangement it
was best to disconnect the tender/locomotive
connection for filling which was a bit of a
nuisance at the trackside.

Perhaps I should also confess that I am not
sure whether this locomotive actually ever had
this particular outline of tender. I am not very
good at research and find that there have been
many different types of tender. By examining the
tenders at several model shows which I have
attended I have yet to find any two that are alike!

It has been well stated that “a picture is worth
a thousand words’ so throughout the series, as
for Evening Star, 1 have included some three-
dimensional drawings generated using Turbocad 7.
With these it is possible to rotate the views so that
the item can be viewed from different directions.
If anyone has the facilities to view them, these
could be sent in DXF format.

With that preamble I will close with the
General Arrangement drawing which has been
created by overlaying the various items as drawn.
This technique indicates that they should all fit!

@70 be continued.
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FINE TUNING
R WARCO
BH600G LATHE

Anthony Mount

continues with his improvements
to this popular lathe by making
and fitting a new rear toolpost
and dealing with the top-slide.
@Part Il continued from page 326
(M.E. 4191, 21 March 2003)

holder on my Myford. To transfer it to the

BH600, all I needed was a new cast iron
column. I ordered a lump of cast iron from the
College Engineering Supply (tel: 01902-842284)
and cut out the L-shape using my bandsaw.

The block was milled to size, a tongue (tenon)
being used to position it on the cross-slide. My
drawings show the fixing bolts set back from the
centre line of the block. For neatness, | used M8
cap head Allen screws. The rear bolt holes are
very deeply counterbored so I could use the same
length screws. If longer screws are available then
the counterbores can be shallower. [ made up a
long Allen key with a cross bar handle to tighten
up these screws.

A word of caution on using the rear tool post
may be appropriate here. If you are used to, say a
Myford S7 lathe with a 3!/2in. centre height, the
BH600 is approaching twice that, the rear tool
post is a lot higher off the cross-slide and the
leverage is therefore greater. A lot more power is
available too, so it is not difficult to crunch things
up, especially if the tool jams. Until you have
become used to it, it would be as well to take
things carefully and do not have a lot of parting
tool sticking out. I found the chips from a carbide
insert tool came off a lot smaller and more easily
than with a HSS tool.

Iuse a quick-change tool post for the rear tool

Top slide

The top-slide has the same form of gib strip as
the cross-slide and I found that on mine, one of
the counterbored holes was slightly offset from
the tapped hole. The bolt tightened up as it was
screwed in. All that was needed was to put the
slide under the milling machine spindle and drop
an end mill down the counterbore to remove a
few thousands of an inch from the tight side, after
which all was well.

Additional holes were drilled for push button
oilers for the dovetail slides. These went in
75mm from the handle end, avoiding the locking
screw. The underside of the slide was machined
with a small ball nosed cutter to form a groove at
an angle to coincide with the oil hole. Now when
oil is pumped in, it spreads across the width of
the sliding area.

The cross-slide has a nicely graduated protractor
scale, but on setting the top-slide square against
a test bar | found the datum line on the top-slide
base to be inaccurate. It was only a shallow line,
so [ filed it off and cleaned up the whole of the
radiused base of the top-slide, to improve the

finish. The top-slide
was then re-set true.
Ideally, this should be
done against a test bar,
but failing that it could be set against a piece of
silver-steel held in the chuck. Alternatively, it
could be set against a piece of mild steel previously
machined true using only the saddle for feed.

A dial test indicator (dti) was set up and used
to obtain a constant reading over about 75mm of
travel. A new datum line was then marked and
two extra lines marked at 45deg. either side of the
centre line. Now when the top-slide is swung
around to an acute angle the graduated scale can
still be used.

The spacer between the slide and the
graduated dial is counterbored at one end for a
thrust bearing, but not at the other end. A line
was scribed along the underside of the slide
against the end of the spacer before dismantling
anything. The assembly was then taken apart and
it was noted that 14mm of material could be

~
milled away before the counterbored hole was
reached. I was hoping to gain this 14mm as extra
travel, but the nut is too near the end of the slide
and I could only gain 4mm extra travel.

Two rods were put through the screw holes and
rested on the top of the machine vice on the
vertical milling machine — underside up of
course. Material was then milled off to just below
the previously scribed line. The base of the top-
slide was then bolted to the milling machine table
and Smm of the dovetail at the handle end milled
away, On re-assembly the top-slide travel was
increased by 4mm.

Alhough the saddle and cross-slide were
nicely fitted, I was not particularly happy with
the top-slide. I could not get smooth travel
through the length of movement, finding it tight
at the front and loose at the rear. While it was
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dismantled I checked the fits and found the gib
strip to be too sharply tapered. By making a little
fence of panel pins, I fixed the strip to a piece of
wood gripped in the vice. This held the strip in
place while 1 carefully filed off the thicker end
until the gib strip fitted the slide evenly along its
whole length. By making it thinner, the gib strip
now went in too far for the front screw to be
effective, so [ put a strip of shim steel behind the
gib to bring it back to its original position.

However, after all this I still was not satisfied
with the fit. So I went back to basics and started
again, First, 1 checked the base dovetail for
parallelism by the classical method of measuring
across two equal diameter rollers placed against
the sliding surfaces at the slideway ends and in
the middle. All seemed to be correct but however
much | fiddled I could not get a smooth travel.
Something was wrong somewhere. [ set the base
of the top-slide on parallels on the milling
machine table, and as | was setting up a dovetail
cutter | noticed that the flat sliding surfaces of
the base were not in line. Here was my problem,
so [ took a skim of about 0.25mm from all the
working surfaces to bring them true.

A new gib strip was made up somewhat longer
than required. The original gib strip was of cast
iron, but I made the new one in steel. I used hot
rolled (black) material as cold drawn (bright)
would have bent when machined. The strip was
clamped onto a spacer on the milling machine
table, and the bevels machined (photo 5). A

Cutting the bevels on the new gib strip in the milling machine using
a 60deg. reverse dovetail cutter (similar to a countersinking bit).

reverse dovetail cutter like a countersink was
used but with a 60deg. instead of a 90deg. taper.
A tapered packing piece was used to support the
gib strip, and the taper machined (photo 6). The
gib strip was then bedded in, cut to length and
finally refitted and adjusted.

At last the top-slide worked as it should.
Before reassembling the top-slide I made up two
C-spanners with which to tighten the lock nuts.

It was only after all the performance just
described had been completed, and I was looking
at the assembly a few days later, that I realised
that the entire design could be improved. As
supplied, the top-slide travel is quite limited,
because the base is so long.

Top-slide base
replacement (Part No. 16a)
I re-drew the whole base unit, starting with a
circle the diameter of the ‘ears’ and removed the
extensions front and back. The spigot is the same,
the dovetail went straight across the diameter, a
semicircular groove gave clearance for the screw
and the two bolt holes are as for the original.
There was no need for a casting as cast iron bar
is available, even in this size, from the College
Engineering Supply. A slice was mounted in the
chuck, the spigot machined, and the outside
brought to finished diameter.

The whole was then mounted on parallels
on the milling machine table and the dovetail
machined in. As much material as possible was

NEW TOP-SLIDE BASE
FOR USE WITH
EXISTING TOP-SLIDE
1 OFF CAST IRON
PART No. 16A
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The gib strip was supported on tapered packing to facilitate the machining
of its tapered form. It was made over long to facilitate clamping.

removed using end mills, reserving the dovetail
cutter for just the undercut and to finish the
flat faces.

The groove for the screw was milled, then the
base was drilled and bored for the nut itself, and
finished by drilling and counterboring for the
two bolts. The base was then bolted in position
on the cross-slide and the gib strip re-fitted. A
new base like this would give longer travel to the
existing slide.

I was not particularly happy with the top-slide
handles as supplied. These are solid and screw
into the handwheel. The screwdriver slots cut
into the fingers and the bodies of the handles do
not revolve, as do the other handles. So, I made
up new handles with sleeves and sunken screws,
making them the same length as the originals.
They feel satisfactory to me, but they can be
made different lengths if preferred.

The locking screw in the side of the slide is the
same as for the cross-slide, but as the top-slide is
narrower, the length of the screw can be reduced
by about 6mm. The pivoted lever can also drop
down and cause a foul on the end of the base and
in the top of the clamping bolt counterbore. A
small pin can be fixed in the side of the slide for
the pivot lever to rest on, out of harm’s way.

The above would make a nice top-slide base
giving extra travel for those who want to follow
the traditional style of top-slides. However, this
lathe suffers from the same problem suffered by
all my other lathes: that is, when working on
small diameters with tailstock support, the top
slide fouls the tailstock, leading to excessive tool
overhang to reach the workpiece.

One solution would be for manufacturers to
design the tailstock with a recess in the side to
take the top-slide, but I am not aware of any that
do. Another way around the problem was
described in the 1970s by J. A. Radford of New
Zealand. This is to make a top-slide L-shaped in
plan to fit around the tailstock. I made one for my
Myford and found it solved most of the
problems. However, it requires a complete new
top-slide assembly.

Another, partial solution was designed by
G. H. Thomas. This involved setting the handle
of the top-slide to one side and then using gears
to transmit the drive to the feed screw. However
on the BH600 the top-slide is wider than the
handle swing so this method would not work.

Supplier
The WARCO BH600 lathe is currently available
for £1600 inclusive of VAT and delivery (UK
mainland) from WARCO, Fisher Lane,
Chiddingfold, Surrey GUS 4TD; tel: 01428-
682929: fax: 01428-685870/686812; e-mail:
warco(@ warco.co.uk Visit the WARCO website
at www.warco.co.uk

@ 7o be continued.

MODEL ENGINEER 18 APRIL 2003

437



Front view of the clock movement; the temporary seconds hand can be seen
in the centre of the photograph.

screws. This version was

Mounting bracket finished, painted and complete with its two holding down

made from aluminium alloy.

MONTH GOING
REGULATOR CLOCK

Peter Heimann

makes a start on the motion work
for this attractive clock.

@Fart VI continued from page 316
(M.E. 4191, 21 March 2003)

he centre arbor of the movement revolves
I one revolution per hour. The ‘motion work”
described on drawings 12 and 13 will
enable the hour hand to make one revolution in
twelve hours. It also incorporates a friction clutch
to allow setting of the hands. Photograph 17 is a
front view of the movement. You may notice a
short pointed little brass temporary *hand’ fitted
to the end of the arbor for test purposes, and this
should be done. The eccentric pillar and its 2BA
nut (drawing 13) can be fitted finger tight in the
2BA clearance hole previously drilled in the front
plate at 45deg. and 0.945in. down from centre.
This pillar will be used to adjust the mesh
between the wheels.

The action of the motion work is as follows.
The plain clutch disc is friction driven by the
curved spring. Attached to this disc is a 16 tooth
pinion (wheel), both fixed to a ‘pipe” which has a
square formed at the outer end for the minute hand
and runs freely on the 3/32in. dia. centre arbor.
Item ‘C” on drawing 12 refers to this item. The 64
tooth ‘reverse minute wheel” with its attached 20
tooth pinion, item ‘A’ on drawing 12, runs freely
on a Ygin. dia. stud located in the eccentric pillar.
Running freely on the outside of the ‘pipe’
previously mentioned is the 60 tooth “hour wheel’;
item ‘B’ on drawing 12 refers. The collet attached
to this wheel accepts a split hour hand collet.

The minute hand fits onto its shouldered
square and is retained by a hemispherical ‘minute
hand’ collet, which in turn is retained by a pin
through the hole in the end of the centre arbor.
The clutch spring curvature is adjusted to give
sufficient pressure between the shoulder against
which it sits and the collet and locating pin at the
other extreme, to provide drive to the hands. Yet
it will allow the minute hand to be physically
rotated to set and adjust the reading.

The eccentric pillar is obviously adjusted so that
the mesh of all the wheels is smooth and free. A
touch of light clock oil on the arbor and pipe is a

good idea as it is difficult to reach after assembly.
Remember that all these components are only very
lightly loaded and free running is important. The
split hour hand collet, previously mentioned,
simply pushes onto the hour wheel collet and is
retained by slightly closing the ‘split’.

After turning on the lathe, it is best mounted
on a suitable stub for sawing the slot, either by

hand or with a slitting saw, The hour hand will be
a Loctited press fit onto the 3/32in. shoulder. The
wheels of the motion work are in full view and
should be particularly nicely finished. To avoid
friction, slightly reduce the outside diameter of
the minute pipe in the centre where the hour
wheel and its spigot will run, so that this item
only makes contact at its ends.
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DRAWING 12
MOTION WORK

A 64 TEETH M0 6 WHEEL b
BLANK 1.577"2 PCD 1.512°
20 TEETH MD.& PINION
BLANK 0.538"2 PCD 0.472"°
SOFT SOLDER OR LOCTTE

TOGETHER, BORE 1/8°@ Wir-—+

B. 60 TEETH MO & WHEEL

BLANK 1.483%2 PCD 1.417"
PLAIN SPIGOT FOR HOUR HAND
COLLET 0.350"2

SOFT SOLDER OR LOCTITE
TOGETHER, BORE 316"2

C.PLAIN CLUTCH PLATE 1 1/4™2

1

18 TEETH MO.8 PINION

BLANK 0.443"2 PCD 0.378°
3162 PIPE WITH MINUTE HAND
SQUARE AT END

ALL SOFT SOLDERED OR

LOCTITE TOGETHER
BORE 333 TO FIT CENTRE
ARBOR
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Mounting bracket

I think it will be appropriate now to proceed with
the manufacture of the mounting bracket. This
will enable safe storage of the pendulum, also
giving facilities for testing in due course.
Traditionally, this bracket is very heavy, indeed
even a casting. I have designed it somewhat
lighter but have not detected any problem on my
own clock. In fact, mine is made entirely using
aluminium alloy. Drawing 14 gives all relevant
measurements. It will be noted that there are six
fixing holes in the back plate. The back of the
cabinet will be %/8in. thick veneered chipboard.
‘When the bracket is through-bolted to this with,
say, M6 countersunk set screws, an extremely
stiff construction results.

The main support brackets are each fixed with
three recessed M6 cap head screws through
the back plate. The diameter of the heads of
the screws were reduced to leave just enough
socket remaining for location of the Allen key.
If you have counfersunk head screws, there is
no problem. The assembly is fairly visible. I
have used matt black aerosol automotive cellulose
on mine. The top edges of the two brackets
are best left unpainted, as the movement sliding

in and out here would
soon scrape off any
coating. Photograph
18 shows the finished
item, also the two
holding down screws.

It must be remem-
bered that the unit will
support not only the
movement but also the
heavy pendulum and
the two weights. I have plugged a flat piece of
wood, approximately 16 x 8 x lin. to a workshop
wall, top edge at eye level, which serves as a
convenient test bed for every clock I build.
Choose the site with care, because the clock
will be ticking away here while you work on
the dial and hands, as well as when you are
making the cabinet.

Suspension and invar rod

The suspension for the pendulum is detailed on
drawing 15, It will be best to make the spindle in
3/16in. dia. silver-steel, the other components
being brass. The bottom of the lower block has a
slight taper turned as shown, which looks attractive.
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SAFETY STOPS (2 OFF)

Pendulum suspension components and a temporary pendulum béb which
will be mentioned in the next article in this series.

While you have this in the 4-jaw chuck, drill and
tap the !2in. deep hole for the pendulum rod.
This is likely to be M6, unless your rod is of
I/4in. diameter. The suspension spring itself is
shown as 2 x !2 x 0.006 inch. If there is
difficulty in obtaining this size, coils of !/4in.
wide, 0.006in. thick spring are generally
available off the shelf and quite cheaply. Simply
use two strips side by side.

Another alternative is to use two !/4in. long
case suspension springs and cut off the blocks. A
simple jig will have to be made to hold a 10BA
clearance diameter hardened punch to form the
holes in the spring. The spring needs to be
clamped firmly into the body of the jig when a
sharp blow with a hammer will do the job
without problem. File a small radius on the four
‘open’ edges of the clamp section rather than
leaving them sharp. The spring will flex more
than 31'/2 million times in a year and sharp
edges might promote cracking. The completed
suspension assembly is shown in photo 19.

The invar rod is cut to 43!/2in. length and
polished with fine wire wool. As shown on
drawing 15, a suitable thread is required at both
ends for a !/2in. length at the top and 3!/2in. at
the bottom. Being prone to tearing, this is not a
nice material to work. Start the die in the lathe to
ensure that it is square, use a good cutting lubricant,
and avoid running the die back until you have
slackened this right off. Two light cuts will be
better than one full one. The rating nut, which
will be described quite soon, has to be a good fit
on the 3!/2in. section of thread. 1 suggest you
leave the rod for now until the nut has been made.

Also shown on drawing 15 is a brass weight
tray. This will slide approximately half way up
the rod and be retained by a grub screw. In due
course, the clock will be ‘rated’ by means of the
rating screw to run slightly slow, approximately
30 seconds per 24 hours. Small weights will be
added to the tray with tweezers without stopping
the clock to bring it to ‘rate’. The brass pointer
clearly fits onto the end of the rod and will
indicate the beat against a graduated plate. Both
the tray and the pointer show on photo 19.

The final items on drawing 15 are two ‘safety
stops’ made in brass with a silver-steel pin. These
will be fixed to the back of the mid-plate by SBA
screws in the tapped holes provided by you a long
time ago. The pins will be positioned on either
side of the pendulum rod in such a way as not to
interfere with the normal swing, but to prevent
possible damage to the escapement in the event
of an over enthusiastic start. | suggest fitting a
5BA washer between the surface of the plate and
the underside of the component as well as one
under the head of the screw. This will avoid
damage to the surface of the plate.

@70 be continued.
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Keith Wilson

discusses the steam chest covers
and deals with the cylinder liners.
@Part XVI continued from page 319
(M.E. 4191, 21 March 2003)

‘ ‘ Wilson‘s Words of Wisdom™ will
repay much thought. I have been
collecting them for nearly fifty

years now, and the list is quite long. I shall omit

a few which may cause offence, but every one

bears a message, often quite profound, which invites

deep thought. Some, including the reference to a

lightning conductor and an irate pedestrian have

come from my own cercbrations, but most are
from many other authors from around the world
and I here acknowledge their wisdom. They include

Isaac Asimov, Robert Heinlein, Arthur C. Clarke,

Socrates, Confucius, Ernest Bramah, Richard Austin

Freeman and Benjamin Franklin, to name but a

small few. There are a number from sacred writings

which are most certainly not available to the general
public, but most are the result of a sharp eye.

Steam chest covers

Now, I have given quite a bit of thought as to
exactly how the rear covers could be made, for as
you will note they will be quite tricky to machine.
At first sight, a casting is an obvious starting
point, however we immediately see the difficulty

LOGGER
& SLOGGER

AMERICAN TYPE
2-8-2 LOCOMOTIVES
for Bin. and 7!/41n. gauges

Wilson’s Words of Wisdom:
One of the Greek philosophers,
Socrates, was taken to see the
equivalent of the early

Greek ‘supermarket’.

He is said to have looked around
and remarked:
“Wonderful; so many things
that I can do without.”

of mounting it to machine the slide-ways for the
guide plates and the relevant nearby bits.

If I were making Slogger myself, [ think I would
start with a solid block of material 50mm square
(35mm) if of black iron, or 2in. (11/2in.) square if
of brass or bronze. It would be about 9in. (7in.)
long to make two covers at one go. (The figures

in brackets are for Logger.) Made end-to-end
rather than back-to-back, mounting for milling is
instantly improved. So I would begin by mounting
it between centres in the lathe and dealing with the
central part, which at this stage will be just turned
down to a cylinder of appropriate diameter, leaving
the ends square. If this strange-shaped item (a
square-headed dumb-bell?) is now mounted on the
flat face of the milling table (if your vice is not
big enough) then it should be a doddle to machine
off the peculiar profile and do the inside bits.

If you then go back between centres, the squares
can be rounded to the correct size and the parts
that go into the valve liner bores dealt with. At
the risk of stating the obvious, do not attempt to
part off in the lathe or you will certainly rue the
day, but separate with a hacksaw or a bandsaw,
trimming up with a file or Linisher.

If you start with a casting, then mill the ends
square to start with, then proceed as above — and
the best of luck!
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There is less room than perhaps we would
prefer for clearance around the nuts (on studs)
that will hold the cover to the liner, but if you
decide you need a bit more room, then widen the
undercut or groove shown as 0.132in. (0.091in.)
but be careful, and/or reduce the diameter of the
ridge just beyond it — or better still, chamfer it.
But with careful assembly (nut-tightening a bit at
a time) there should be just enough clearance.

The liners (drawings to follow next time,
apologies — Ed.) require some accuracy, for the
better they are (lengthwise) the simpler it will be
to set the valves, and (diameter wise) the better
the valve for sealing. Once again, honing to an
eggshell finish is vital. The outside should be a
snug fit in the steam chest bore in the cylinder
block. Be careful to get the liners in handed pairs,
or else! Note the taper lead into each end of each
liner. If possible round off the inner edge thereof.
The lead may be omitted from the rear edge of
the rearward liner on each side and take care to
make the relevant part of the cover to match.

They (the liners) are each hiding in a block of
cast iron, sometimes two per block as this is the
casiest way to machine them. It is far easier to
hold one end firmly in a chuck while machining
the other end. A good way to machine the ports
is to mount the liner on a mandrel of which one
end is held firmly in a chuck mounted on a
vertical rotating milling table and with the other
end supported on a centre. Do not worry about the
slot drill for the ports cutting into the mandrel, for
this can be made out of an odd piece of scrap steel.

Incidentally, if you have a friendly steel
stockholder nearby, a visit to his scrap bin, (with
permission) might well pay dividends. I have
quite a pile here, frankly most of it has no actual
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immediate purpose, but every now and again
some need turns up — a big slab for a jig for
example; and the pile pays for itself. Perhaps the
oddest piece, here for curiosity, is a '/4in. thick
slice. So what? Of 14in. diameter!

The lengths of the ports need to be accurate
(parallel to axis), but the width is less important.

In due course, when you get to assemble the
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liners into the cylinder block, use acetone which
is cheaper than tetrachloromethane (carbon
tetrachloride) to wash off all traces of grease or
oil from the mating faces of the liners and steam
chest inside. These solvents are recommended by
the makers of Loctite. Note that although
washing off in the slightly cheaper white spirit
produces a strong bond, it is somewhat inferior to
that obtained using the recommended solvents.
Although white spirit removes sufficient
oil/grease to enable mild steel to rust easily, it
leaves a film that can often been seen (especially
on a polished surface) which, although it can be
rendered invisible by wiping off dry with paper
kitchen towels (recommended) it still remains,
albeit in minute quantitics. We are secking what
might be best thought of as atomically clean.

Have a mandrel ready, long enough to go right
through the assembly of liners and cylinder block,
let the diameter of this mandrel be of great
accuracy. Silver-steel in mint condition is probably
okay if you have honed out the liners exactly
(worthwhile), if not turn down one from mild steel,
lapping it to a first-class fit in the liners, which
incidentally should match with great precision.

Grease this mandrel — but not too much.
Anoint the outside of one liner with Loctite 603,
or even the hot-strength 620 if you can get it, and
anoint the inside of the steam chest, mating
surfaces. Slide the liner into the block, give a
twist or two to ensure complete sealing and
repeat with the other liner (into the opposite end
of the chest, dummy!) and twist as before. Insert
the mandrel and check that the liners are in the
correct radial position so that exhaust passages
and ports line up with their proper items.

Lay the assembly somewhere safe; a warm
radiator is probably ideal. Next day (by choice),
gently persuade the mandrel out and put in the
opposite set of liners.

The covers are fixed next, locating the holes for
the studs from the covers. These covers do not
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really need sealing for the exhaust pressures to
which the joints are exposed are very low.
Likewise, the holes in the covers through which
the valve rods pass need no glands.

Guidebars
No, we're not talking about meeting-places for
sweet young girl scouts, but the parts which take
the vertical component of the angular thrust of
the connecting rods. We don’t really want this
loading to a: bend the piston rods or b: wear the
packing glands out before they're even run in!
Incidentally, when running forward, that is,
cylinders ahead, the lower guidebars do no work
to write of. When the wheel cranks are below the

the ‘Guidebars’ drawing bolts onto two of the
studs that also hold on the rear cylinder covers.

I also show (note non-GWR spelling!) a layout
drawing giving an idea of the assembly of the
piston rod, crosshead and guidebars. It shows
how the guidebars are attached to the cylinder
covers, and my idea of the attachment of the rear
ends thereof. Close study of the photographs
suggests that the bracket or block where the
guidebars are attached to the cylinder covers
might well be cast integral with the cover, but it
could be a right pain to mould and machine in
our sizes. Fuller details of these will appear in
due course, of course!

This drawing includes an important dimension

that, alack and well-a-day, | missed from the
drawing of the valve gear cradle. It is of course
the distance along the frames for this item to be
fixed. Most easily located either from the front
edge of the frames, or from the intermediate
driving wheel centre-line, it is 0.897in. in front
for Slogger (0.618in. for Logger).

Three nice photographs are included here, no
descriptions needed, courtesy of some Vancouver
Island friends. Incidentally, if anyone would
like copies of the published photographs and
if they are on e-mail, then I can send them
“‘down the pipe’ if they will but contact me, at
keithgwrloco(@fsbdial.co.uk No charge!

@70 be continued.

centreline, the thrust is upwards
because the piston is pushing the
crosshead rearwards; similarly
above the said centreline it is
pulling the crosshead forwards.
That explains why several
designs of locomotive meant for
99% forward running use triple-
bar crossheads.

Guidebars can be made from
silver-steel, but unless you can
get it in the required sizes, you
need to be careful when getting
it down to width, because if it
happens to curve as you machine
it (bright mild steel most
certainly will) it will be the devil
of a job to bend it straight again.

I once tried milling guidebars
from black mild steel — no

6 BA Stude

e 5 et

R.I72

trouble with that, but then I made
the mistake of casehardening
them. Quenching gave them
curves only marginally less
interesting than those of Kylie
Minogue or Carol Vorderman,
but which did not assist the
required objective!

A certain well-known and
confoundedly awkward Law of
Nature says that not only are the
outer ends of the guide bars not
well shown on the Baldwin
drawings, but that they are also
hidden from view in the
photographs; however, I have
done what I can with facility of
construction in mind. The little
bracket on the left-hand end of
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AERONCA E113
AERO ENGINE

in 1:4 scale

Les Chenery

details the machining of the
crankshaft for this 36cc miniature.
@®Fart IV continued from page 323
(M.E. 4191, 21 March 2003))

he crankshaft was made from a piece of

ENSM free cutting steel bar. If you can

obtain this in the form of a 5!/2in. length
of 3/8 x 13/din. flat bar you will save yourselfa lot
of time. Unfortunately I could only find a piece
of 13/4in. dia. rod. With access to a milling
machine, it is not too much of a problem to
remove 0.562in. from either side, but if you only
have the use of your trusty Myford lathe, well, it
will just take a little longer.

The jaws of my 4-jaw chuck protrude just over
3/4in. from its face which meant that when the
rod was held lengthwise across the face of the
chuck on the first step of two reversed jaws, the
tips of the other two jaws, which should clamp on
the sides of the rod, were below its centre line and
tended to make the rod rise when clamping. I
made two brass collars 1!/8 dia. x 5/8in. thick
with a centre hole to fit closely over the front step
of the jaws, and tapped a 2BA hole 5/32in. in
from the edge of the collar for a clamping screw.

Fixed onto the two jaws, these collars raised
the contact point above the centre line of the
13/4in. dia. rod. With the latter set reasonably
central in the chuck and the lathe set to run at
about 200rpm, light cuts were taken across the
rod to remove 0.562 inch. This is a tedious
process, especially if like mine, your lathe has no
automatic cross feed. When this was done, the
operation was obviously repeated for the other
side but with the collars removed as the jaws
were long enough to clamp above the centre line
of the rod with one side removed.

After machining the second side, the bar was
removed from the chuck and a file run over all
the edges to clear any burrs. The whole bar was

- ’

finished shape of the crankshaft.

Using the milling machine to further reduce the blank to resemble the

then given a coat of marking blue; a felt tip
marker pen would have served just as well.

Now, holding the flat side of the crankshaft
blank against an angle plate, mark out the centre
line across each end as well as the two other lines
for centre drilling on each end. Centre drill the
three holes in each end. Hold the workpiece in a
vice and machine away the unwanted material to
the dimensions shown on drawings for the
crankshaft blank. Next. make the spacers that will
be needed for packing the webs of the crankshaft.
These can be made from 5/8in. dia. brass rod
parted off at 0.343in. thickness for a push fit into
each web or held with a touch of Superglue.

Cut a 3/8in. bolt to fit loosely into the long
undercut side of the blank and fit a nut on the
bolt to make a spacer which can be expanded
finger tight into one side of the blank after first
pressing one of the brass spacers into the web
which will be in line with the bolt. Do not have
the bolt or spacer too tight or it will distort the
blank. Clamp a driving dog across the end
nearest the journals and with this end nearest the
headstock, set it up between centres.

A substantial parting tool is needed,
approximately 0.156in. wide, as it will need to
protrude 13/8in. or so to clear the revolving depth
of the web and not bend sideways when taking a
cut. Itis important to have the cutting edge of the
parting tool square with the work between
centres and to have a small radius on each corner.
Feed the tool into the web and check carefully
that nothing will foul up when the machine is
switched on, ensuring that the driving dog will
clear the top-slide, etc.

Taking small cuts, especially while breaking
the corners, the first journal can then be turned
down to */8in. diameter. Aim for the best possible
finish on the journal. When done, remove from
the centres, fit the ¥gin. bolt into the opposite
side and the brass spacer into the other web, and
then set up between centres again to machine the
second journal. When this is finished remove the

——

Set-up for turning the crankpins. The tool must be very rigid in order to

Roughing the crankshaft blank. The brass collars
extend the jaws to enable them to grip the bar.

blank from the lathe and hacksaw or machine the
two outside centre drilled holes from the ends of
the crankshaft.

Hold the blank between the middle centre
drilled holes and reduce the rear end of the blank
to 0.625in. dia. by 0.500in. long. This is to hold
in the 3-jaw chuck while you rough out the front
end of the shaft, which will have the lathe centre
to steady it at the front. With the two brass
spacers between the webs, machine the front
shaft to 0.562in. diameter. Now reverse the shaft,
set it up between centres and turn the rear to the
measurements shown on the drawings, leaving
the 9/32in. dia. reamed hole to a later stage.

The crankshaft can now be reversed again and
the front of the shaft can be turned, the end screw
cut 3/8in. BSF and the 3deg. taper machined.
Bring the outside edge of the webs to 1.625in.
dia. and chamfer their corners. Remove from the
centres, machine the flats across the bottom of
each web to take the counterweights, and mill the
3/32in. slot for the keyway in the taper section.

Drill the oil ways through the webs, taking
great care while doing so. Keep clearing the drill
and take extra care when breaking through into
the crossing holes. Breaking a drill in this
operation will mean big trouble. 1 drilled the
centre web through from each side to meet in the
middle so as to reduce the risk of breaking the
drill in one deep hole. The rear of the crankshaft
can now be drilled 0.093in. dia. to join up with
the oil ways and the end opened out to 0.28lin.
reamed by 0.312in. deep to take the end gear.

avoid chatter and to give the best possible finish to the crankpin surfaces.
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e e
Another view of the crankpin turning operation.
Note the brass packing piece and jacking bolt.

Make the two counterweights and hold them
accurately in place on the webs while spotting
through the fixing holes. Drill and tap these holes

Castings and drawings for this
and other engines are available from
Les Chenery, 18 Orchard Grove,
Edgware, Middlesex HAS 5BH.
Please enclose SAE with any enquiries.

Readers are asked fo bear with Les Chenery who is
cumently recovering from hospitalisation and unable
to deal with ordersienquiries for a few weeks,

after numbering cach one.

The oil ways can be plugged where necessary.
I usually cut a taper pin until the small end just
begins to enter the hole, then cut off about !/gin.
and with a smear of Loctite tap it into the hole,
making sure it is not so long that it covers the
hole which crosses at right angles to it. File the
pins flush and polish the webs. With the
counterweights screwed in place hold the rear
end in a collet and, with a centre in the tailstock
to steady the front end, turn the 35deg. angle on
the outside edge of each counterweight matching
up with the top edge. The end gear can be
pressed home, but not too tightly, and held with a

Turning one end of the main shaft to finished
dimensions.

taper pin. The oil will flow around this pin and
into the webs.
@75 be continued.

LETTERS TO A GRANDSON

M. ]. H. Ellis

describes the operation of Edison’s
patent Sextuplex Telegraph.

@PFart IL continued from page 213
(M.E. 4189, 21 February 2003)

ear Adrian, You could be forgiven for
Dsupposing that I have been tantalising

you deliberately by taking so long in
getting round fto explaining the Sextuplex
telegraph. But it really isn’t true; it just that I
yield too readily to the temptation to explore
enticing byroads on the way. So, before | start
wandering off again, let’s get on with it.

The diagram (fig 1) is a transcription into
detached-contact form of the diagram which
formed part of Edison’s patent application
No. 453601. It is by no means complete, and
shows only enough of the circuit to show how it
works. In fact, although the document is headed
‘Sextuplex Telegraph’, it starts off:

“To all whom it may concern:

Be it known that I, Thomas A. Edison, of Menlo
Park, in the county of Middlesex and State of New
Jersey, have invented an Improvement in
Sextuplex Telegraphs, of which the

enough, but I shall have to think about it in order
to be able to suggest how the circuit could be
operated on the differential principle.

Now see if you can put what I told you about
the detached-contact conventions to good use.
There is a dotted line down the middle of the
diagram. The transmitting equipment is to the
left, and the receiving apparatus to the right of it.

The first message is transmitted on the key
K1, which closes the operating circuit of relay C.
C1 very neatly commutates the current sent to
line, which at its minimum wvalue is that
contributed by the battery F. At the distant end
the change in the direction of the current is
detected by the polarised relay G, whereupon Gl
causes the operation of the sounder S1. The basic
current is insufficient to operate any of the other
receiving relays L, M, or N.

The second message is sent on key K3. When
the key is depressed it causes relay B to operate. Bl
brings into use the supplementary battery D, which
has 100 cells, to augment the 50 cells of battery F.
The increased current which now flows through
the line is enough to operate relay L. This is the
lowest of the current levels to which L will operate,
but it also operates to any higher level. Relay M

would operate to this level of current, or indeed, to
a lower one, but L1 disconnects its operating
circuit. At the same time, L1 disconnects relay R,
which hitherto was operated. R1 now returns to
normal, causing sounder S3 to operate.

The third message is transmitted by key K2.
When depressed, this key operates relay A. Al
augments the basic battery F by the 50 cells of
battery E. The current is insufficient to operate
relay L (which needs at least 100 extra cells to
operate); but it is enough to operate relay M, the
circuit of which has not been opened by the
operation of L1. M1 opening releases relay T,
and T1 closes to operate sounder S1.

Finally, suppose that both K2 and K3 are
depressed at the same time. Contacts Al and Bl
are now both operated, with the result that both
battery E and battery D are brought into circuit.
The basic battery is now augmented by 150 cells.
Relay L operates, so breaking the operating
circuits of both relay R and relay M at L1. The
current level is at last sufficiently high for relay N
to operate. M1 remains normal (i.e., closed), but
N1 opening releases relay T. T1 closes to operate
sounder S2. As relay R has also released, R1
closing has also caused sounder S3 to operate.

Every possibility has thus been covered.

Jollowing is a specification.

The object of this invention is to
transmit three independent messages in
the same direction over one wire at the
same time.”

The specification continues with a
description of the operation of the system
in one direction only, followed by:

“I will mention that all the receiving
instruments are to be wound with double
coils and worked upon the differential
system when sextuple transmission is
obtained, or the receiving instruments
may be placed in the bridgewire of a
‘Wheatstone' balance, both systems
being provided with devices for obviating
or neutralising the effect of the static
charge of the line.”

I can see that the arrangement could be
incorporated into a bridge circuit easily

(13

(-]

N

]

L

T |
N
L

i

LR | PATEMT Me. 453801

In practice, I don’t suppose that the
multiplicity of small batteries, each
operating only one relay or sounder would
actually have been provided, as a good
many of the batteries, if not all, could be
replaced by a single battery serving the lot.

Circuits of comparable or greater
complexity would, decades later, be
found in automatic telephone exchanges,
and display considerable ingenuity. But
in 1877, Edison was breaking completely
new ground, and, in my opinion, he
did so with commendable ecnergy
H and resourcefulness.

In my last letter I thought that the worst
things which the sextuplex had to contend
with were primary batteries of unstable
voltage and bad joints in the overhead iron
wire lines. I have been thinking about
these two factors, and as regards the latter,
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the poor state of the lines became all too clear as
soon as experiments with the telephone were
carried out over them. They were so noisy that
speech was hardly intelligible at all. I suppose that
no telegraph company would have been willing to
upgrade its circuits before it was satisfied that the
sextuplex would work, but at the same time, there
was no prospect of proving that it would work
until the lines were improved.

It seems to me, however, that the instability of
the battery voltages was a more intractable
problem still. It is reliably stated that the voltage of
a Leclanché cell could vary over a range of 1.00 to
1.55 volts. As the current through all the cells of a
particular battery would be the same, it is reason
able to suppose that what applied to one cell would
apply to them all, and that the voltage of the entire
battery could vary in the ratio of 1:1.55; by, that is,
over 50% But the batteries which Edison proposed
to use in his patent specifications were, including
the 50 cells of the “priming’ battery, of 100, 150,
and 200 cells in aggregate. The greatest ratio
between the number of cells used for adjacent
channels is thus 100:150, or 1:1.5., which is rather
less than the possible variation in battery voltage
under extreme conditions, and of course the ratio
separating the other pair of channels, 150:200, or
1:1.33 is even smaller.

10 UNE

FIGURE 2 PATENT No. 453601
HYPOTHETICAL DIFFERENTIAL ARRANGEMENT

©=

I said earlier that I would think about what
Edison might have had in mind when he
mentioned that the circuit could be duplexed
on the differential principle. At first sight relay
R appeared to be the stumbling block; how could
it be made differential? But then I realised that
it plays no part in the primary business of signal
recognition; that is the business of relays G, L,
M, and N. There is no difficulty in bringing these
into the differential fold. All that is required is to
provide relay L with a second, change-over
contact. I have shown the essential elements of
this scheme of things in my other diagram (fig 2)
as they would be at the distant station. I have
left out the trimmings, such as the keys, relays A,
B, C, and T, and the sounders, which remain
just as they are shown in the first diagram (fig 1).
The only difference in the modus operandi is
that L2 brings into use the second (right-hand)
coils of relay M or N, to maintain the
differential operation.

That seems to have tied up the Sextuplex
for the present, although 1 dare say that I shall
have thought of something which I ought to add
when | come to write my next letter. Perhaps,
also, I shall have worked out the answer to my
injector conundrum.

@70 be continued.

THE ROMANCE
OF STERAM!

Wessex Trains announces a new
programme of steam hauled
train services.

sing its recently restored locomotive
l I Tangmere, Wessex Trains will give
passengers the chance to experience the
Good Old Days of steam-hauled rail travel. The
Golden Arrow, one of Britain’s most famous
trains, together with The Excalibur Express and
The Royal Wessex are scheduled to take
passengers to places of historic interest
throughout the south of England. The 2003
programme runs from April to October; details
of the services are listed below.
Services will depart from London Victoria,
Kings Cross, Liverpool Street, Waterloo or
Paddington between 08.00 and 11.00 and return

around 9pm the same
day. Passengers will be
able to take in the sights
along the way, with a
four to five hour stopover
at the chosen destination.
Wessex Trains will also
provide comprehensive
detailed information of
destinations on board,
allowing passengers to plan their trip prior to
arrival. For dining passengers, a brunch will be
served on the outward journey and a full dinner
on the return journey. A buffet car will also be
available to all customers.

The price indication for Standard Class
passengers is £55, Standard Plus at £79 and First
Class (includes full dining) £140. Perfect for
those special occasions, a number of seats on

luxurious Pullman carriages will also be
available at £225. There is also a Standard Family
Group Fare of £160 for 2 adults and 2 children
under the age of 16.

For more information or to make a booking,
please call 0870-747-3829 or visit www.wessex-

trains.co.uk
Please note that frain times will be
confirmed upon booking,.

2003 PROGRAMME 2003 PROGRAMME (continued)

Date: Time: Departing from: Destination: Date: Time: Departing from: Destination:
05 April  10.45 Victoria Canterbury 31 July 11.00 Victoria Dover & Canterbury
26 April  09.45 Paddington Bath & Bristol 09 August 09.30 Paddington  Stratford upon Avon (via Warwick)
03May TBA Kings Cross Spalding (Flower Festival) 16 August 09.45 Paddington Bath & Bristol
10 May  09.00 Paddington Stratford upon Avon (via Warwick) 23 August 08.30 Waterloo Swanage
17 May  10.30 Victoria Dover & Canterbury 07 September TBA Victoria Arundel for Goodwood
31 May 0830 Waterloo Swanage 14 September TBA Victoria Brighton
07 June  11.00 Victoria Salisbury for Stonhenge 20 September  10.30 Victoria Dover & Canterbury
15June  TBA Liverpool St. Nerwich 27 September  11.00 Victoria Salisbury for Stonehenge
26 June 10.30 Victoria Dover & Canterbury 04 October 08.30 Waterloo Swanage
05 July 1045 Paddington Bath & Bristol 10 October 09.00 Victoria Dover (for ferry connection to Paris)
124uly 1100 Victoria Salisbury for Stonehenge 12 October 18.00 Dover Victoria (return from Paris)
19 July  08.30 Waterloo Swanage 18 October 09.45 Paddington Bath & Bristol
26July  TBA Liverpool St. Norwich 25 October 10.30 Victoria Dover & Canterbury
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A HEINRICI
HOT AIR ENGINE

Mike Thurgood

in South Africa, deliberates on the
activity of running his completed
engine at a two-day field event.
®PFart X continued from page 327
(M.E. 4191, 21 March 2003)

r I Yhe Heinrici hot air engine was finished on
a Friday, just in time to run it for the
following two days at SARDA 2000, a

field event organised by the South African

Riding for the Disabled Association and held at

their grounds in Constantia, about 20km south of

the centre of Cape Town. The Cape Vintage

Engine & Machinery Society (CVE&MS) had

been invited with their open crank engines,

together with a restored Aveling and Porter 8nhp

steam road locomotive of 1921 vintage and a

restored Ransomes portable steam engine of

1980s vintage, all present and running.

The CVE&MS very kindly invited me along
with my stationary steam engines and three hot
air engines, and made me a member, to boot! |
had the engines on exhibition in the field on a flat
bed trailer in perfect but somewhat windy
weather, typical of the Western Cape in the
summer months. I was able to run the Heinrici
hot air engine most of the time, principally
because it was the only one with a totally
enclosed firebox.

The firebox made for the Ericsson hot air
engine (described in M.E. 4086-4090, 29
January-26 March 1999) was open at its base, and
the Robinson B4 hot air engine has only the most
squat of skirts surrounding the hot end of the
displacer cylinder, typical of the 5in. size made
commercially. Photographs I have seen of larger
Robinson engines show enclosed fireboxes.
Although I could get the Ericsson to work
reasonably well in the prevailing conditions, I only
tried the Robinson once because it was being
pretty awkward about wanting to get going.

Two of the photos presented here are substitutes
for the missing originals for which the negatives
have also been mislaid. Photograph 51 shows the
Heinrici in its brand new livery taken a little while
after the engine had been constructed and a water
pump had been added which will be the subject of
a separate short article. My original photo 52
showed the engine running at SARDA 2000; its
substitute here was taken in 2001 at the Bien
Donne Agricultural College Show at Groot
Drakenstein on the road between Paarl and
Franschhoek in the Western Cape of South Africa.

Before attaching the engine firebox/stand to a
baseboard, vibration caused it to wander about. Its
wanderlust was minimised by a few strategically
placed matchsticks until proper mounting cured
this tendency but not the cause, which is the result
of the weight differential between the displacer
piston, its piston rod and connecting rod, plus a
contribution from the crank axle and webs, and
the power piston assembly plus its connecting rod.,
crank pin and cast-in crank boss on one flywheel.

In the absence of circulating water through the

The Author’s completed Heinrici hot air engine.
The components were primed using an etching
primer and finished with Hammerite paints of
various colours. The simple air vent needle valve
can be seen on the centre line of the engine just
below the power cylinder. My trademark handle
is scalloped for grip, not knurled. The permanent
water tank is on the right of the picture.

water jacket, I resorted to topping it up at intervals
so that at least it couldn’t boil (100deg.C,
212deg.F). I had no problems with this method,
and when using the relatively low temperature meths
burner, the cooling water did not reach boiling
point, a matter to which I shall shortly return.

In his articles, Edgar Westbury makes the
point that that the angle between the displacer
and power piston cranks does not necessarily
optimise at exactly 90deg. (with the former
leading and dictating the direction of rotation).
The reason suggested was that there was a lag, or
‘dynamic hysteresis air flow phenomenon’ (my
own terminology) due to the finite air flow rate
from the displacer cylinder into the power cylinder
and back again, which obviously isn’t instantaneous.

Having made no attempt to set the angle
between the cranks to exactly 90deg.. I guess it is
about 85 degrees. However, the engine ran well
enough that I do not intend to bother with
experiments to optimise the angle between them.
A check with a mechanical rev. counter showed
that once it had reached thermal equilibrium, it
ran at about 450rpm, a speed which it maintained
for the two days of the show.

I noticed that despite the enclosed firebox, the
meths flame was occasionally and prematurely
extinguished. With a closed firedoor, the wind
could not possibly have blown directly onto the
flame to douse it. However, could it have been
possible that the passage of wind across the top of
the chimney pipe somehow set up a turbulence
which temporarily prevented the burnt gases from

escaping? That said, I can’t pretend to having
heard any musical notes emanating from the tube!

If this was the case, then the flame would
quickly use up the limited supply of unreplenished
oxygen in the firebox and self-extinguish. Perhaps
the conical (comical?) caps seen mounted on the
tops of the chimneys in photographs of hot air
engines are the answer — or perhaps they are
fitted only to prevent rain from getting down the
chimney and dousing the fire? That the meths
flame occasionally went out is indisputable, but
my tentative explanation above may stir a reaction.
Further cogitation and a recollection of the
chemistry of burning alcohol provides a less
prosaic but more plausible explanation which will
have to wait for some other occasion.

A totally unexpected feature of this engine was
that if the air vent from the displacer cylinder was
cracked open, thus causing the engine to slow
down, and then closed again, the speed of the
engine very rapidly increased. So there are
obviously various places where air can readily
leak back into the system to restore the pressure.

The puzzling point is that, assuming air
can leak in, why doesn’t it also escape when
the working pressure exceeds atmospheric,
and thereby prevent the engine from running?
The factors involved in this re-start phenomenon
could undoubtedly be determined with appropriate
instrumentation, e.g. to determine temperature
and pressure differentials with crank movements,
and air leakages into and out of what is always
referred to as a ‘closed’ system, but the cost of
doing so would be difficult to justify as a
personal expense.

Prior to SARDA 2000, I had only ever thought
of running the hot air engines in a draught-free
hall or garage. But from the reaction which these
engines attracted from the visiting public, it
required little thought after the show to realise
that their interest was largely the result of having
them running, and very silently too, quite unlike
steam engines.

Running hot air engines indoors presents its
own problems. If combustion is incomplete,
meths burners produce an unpleasant and
pungent-smelling flue gas, and errant oil
invariably gets onto hot surfaces, producing its
own distinet, and to some, highly objectionable
smell. So at public events, I think hot air engines
are better seen running outdoors than in
some hall, room, or whatever other closed area
is available.

At such shows it is unlikely that there will be
any possibility of connecting to a water supply
for the water jackets, therefore under alfresco
conditions, not only do these engines require
enclosed fireboxes (furnished with holes for the
ingress of air), but also a relatively independent
water supply, preferably re-circulating, which can
be topped up as it evaporates, and replaced if it
gets too hot. A water supply at such events may
simply be a full bucket or watering can which has
to suffice for several hours’ operation. The
prospect of a long walk to replenish this supply
may not be welcomed by the exhibitor.
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A general view of the Author’s models on display in 2001 at the Bien Donne Agricultural College Show

at Groot Drakenstein, Western Province, South Africa. Two visitors are obviously interested in the
explanatory notes. The three hot air engines from left to right are: Ericsson, Robinson and Heinrici.

Following SARDA 2000, I designed and
constructed a self-contained water flow system
for the Heinrici. Having given the matter some
thought, I decided that as an interim measure a
small cylindrical tank cut from a length of
stainless steel tube would be adequate for a feed
water supply to the water jacket inlet. The tank
can be topped up as frequently as necessary.

The only possible location for mounting this
tank to minimise the required space was between
the flywheels on the inlet side of the water jacket,
the side on which I had originally mounted the
chimney elbow (photo 48, M.E. 4191, 21 March
2003). The tank couldn’t be satisfactorily
mounted on the outlet side of the water jacket
because the necessary outlet pipe would have
made it considerably more difficult to devise a
means of mounting if.

The part-finished assembly of this small tank
with its water fittings and pipes is shown in
photo 52. However, the permanent solution can
be seen in photo 53, with a water tank on a mini-
stand, and including a water pump, similar in
design to that fitted as standard to the Ericsson
hot air engine.

By the way, I have discovered that a company
called Tiny Power in the USA can supply cast
bronze “trees’ of an extensive selection of versatile
water and steam fittings in three different scales.
I use them wherever possible. They can be machined
to suit most applications; a normal tee-piece can
be made into a valve or a stopcock. Others can be
made into globe valves but I must admit that I'm
not sure if this is their real intention.

A thin light reddish-brown coloured line
between the body and the top of the stand can
be seen in photo 53. This is a Klingerite
heat insulating gasket. I don’t suppose the old
form of composite asbestos-filled gasket
material I used would be generally acceptable
these days. Manufacturer, James Walker & Co,
still make Klingerite, which I assume no longer
contains asbestos.

The water tank was cut from a suitable length
of 45mm O/D thin walled stainless steel tube.
Anticipating the possible requirement for a
re-circulating water pump for the engine to work
(photo 53), I included provision for a connection
to such a pump by extending the power piston
drive crank on the flywheel (photo 38, M.E.
4187, 24 January 2003).

However, as mentioned in a previous part of
this series, | abandoned this idea when [ saw how
the water pump for the Rider hot air engine is
operated from an extension bracket attached to
the top edge of the power piston, thus providing
a vertical movement, not a rotary one.

Since the temporary water tank assembly now
got in the way of the chimney and its mounting
clbow, these were removed and remounted on the
firebox panel opposite to the power cylinder.

The interest attracted by running these hot air
engines at SARDA 2000 indicated that they are
far better run outside. In order to provide future
successful demonstrations, it was obvious that an
enclosed type firebox and a water supply were
necessary. The fireboxes for both the Ericsson
and Robinson hot air engines, which were
constructed some years ago had to be totally
enclosed, with air access holes, so that they can
be run in less than perfect outdoor weather. Any
modifications and/or additions must be in
character, even if they couldn’t be expected to
reproduce any original features;

A suitable water supply for maintaining a
continuous flow through the water jackets with
minimal topping up from static water, was also
necessary. It is essential for water to be available
at the working site, and be capable of
replenishment from a nearby piped source.

I realise that the foregoing is pretty obvious,
but 1 have come across so few photographs of
hot air engines working in the field. That said,
they seem to be becoming more common at
various model engineering exhibitions which,
of course are presented in enclosed exhibition
halls. My perception is that exhibitors seem
to prefer modern high temperature, high
speed engines with highly efficient regenerators
(heat exchangers), with either gas or electric
heating, and air cooled because of their high
running temperatures.

The modifications being made to the
Robinson and Ericsson hot air engines, and the
recirculating water pump for the Heinrici engine,
are the subject of a two-part article in the Journal
of the Society of Model & Experimental
Engineers (SMEE), the first of which was
published in Vol. 10 Ne. 3, January 2002.

Strangely, before mid-1999 | had never
actually seen any commercial hot air engines, i.e.
of the old commercial pumping types, in a

The temporary water tank assembly fitted before
the water pump shown previously had been
constructed. The water inlet connection uses a

globe valve made from fittings supplied some
years ago by Tiny Power in the USA. The two
short brass pillars either side of the tank are
mounts for a brass support plate for a stainless
steel tank retaining strap, not fitted when this
photo was taken. The chimney elbow just below
the water tap assembly had yet to be removed
and remounted on another side of the firebox

museum or anywhere else. | obviously missed
those examples on display when visiting the
Science Museum in London in 1991, probably
because 1 wasn’t looking for them at the time!
But in 1999 [ came across a Sin. or 6in. dia.
(power cylinder size) Heinrici hot air engine on
display in the entrance hall to the Engineering
Department at Stellenbosch University. In
magnificent condition, it stands about 1.8m high
and I understand that it is occasionally run.

I must get to see it running. If | offer to have
my small scale version running alongside as well,
maybe, they will run it for me!

@70 be continued.

OIL CAN
STORAGE

Oil seems to have the unique propensity to
escape from virtually any container you store it
in. This seems to be particularly true of the
typical oil can or oil gun used to lubricate the
model engineer’s lathe or other machine tools.
A collection of oil cans and grease/oil guns can
quickly build up and pretty soon, no matter
how carefully you store them, the chances are
that they will all end up standing in a puddle of
lubricant. This is unsightly and can be
downright messy as the oil turns sticky.

I find it helps to keep things tidy by
obtaining a pressed steel baking dish or tray, the
sort with no seams to leak, and stand the oil
cans and guns in this. They will still leak, but
the spillage can be mopped up regularly and the
workshop remains tidy. Such dishes can be
picked up new at discount stores or or maybe
scrounged from the local tip. However, check
that you get one which doesn’t leak! Neil Read.
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AN UNUSUAL
TWO-STROKE ENGINE

Dr. Robert Kisch
describes a two-stroke engine
with an unusual operational cycle.

engines suffer from one irredeemable
flaw. Despite cunning design of the
cylinder ports, unburned petrol and oil can
escape through the exhaust port due to the
exhaust port and transfer ports being open
simultaneously. This, for example, is one factor
in the banning of two-stroke outboard motors
from many lakes. Additionally, the retained
products of combustion due to the exhaust gas
recirculation arrangements often used, reduce the
peak combustion temperature and minimises the
reaction between the atmospheric oxygen (20%)
and nitrogen (80%) which forms nasty
nitrogen/oxygen combinations. Consequently,
the engine to be described may be of interest for
environmental as well as historical reasons.
The last decade of the nineteenth century was
a period when Otto successfully pursued
infringement of his four-stroke patent in the
courts. This encouraged workers like Day,
Atkinson and others to explore two-stroke
designs having one power stroke each revolution
when single acting. One such worker was
Monsieur A. P. Stone of Paris who, being
familiar with steam engines, designed a long
stroke engine with an open crank and spring
loaded valves in the inlet tract and exhaust port.
In the Stone engine, the cycle is as follows: after
firing, the piston begins to descend and uncovers
an exhaust port approximately 63deg. after top
dead centre. The exhaust gas pressure lifts the
valve located in the exhaust port and the products
of combustion escape to atmosphere. The piston
continues to descend and, as the pressure in the
cylinder reduces, it enables the adjustable spring
to re-seat the exhaust valve. The piston descends
further, creating a negative pressure in the cylinder
which opens the automatic (adjustable spring-loaded)
inlet valve, drawing in fresh mixture. After bottom
dead centre the piston begins to ascend. and the
inlet valve closes as the pressure rises. The exhaust
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valve spring pressure should ideally be such that
the rising pressure in the cylinder is insufficient
to open the exhaust valve until after the piston has
closed off the exhaust port. Compression is then
completed, the mixture is fired and the cycle repeats.

It can now be understood how this exhaust
valve arrangement should preclude the loss of
inlet charge. Governing is achieved by adjusting
the tension of the inlet valve and butterfly throttle
opening. The disadvantages of the system is the
long stroke required and the inlet valve bounce
and resonance characteristics limiting engine
speed. It is, however, a most interesting design.

I built my Mk. 1 version of this engine without
drawings, lin. bore by 1!/2in. stroke. However, the
stroke was insufficient. Castings for the Mk. 2
version with 1Y/4in. bore and 3in. stroke were
obtained. The exhaust was modified to incorporate
a !/2in. dia. ball with adjustable spring loading
leading via a !/2in. dia. bore flexible pipe to a
converted acrosol can silencer. I built the carburettor
from scrap, initially with a 3/16in. venturi,
adjustable needle jet and butterfly valve. A double
row, spherical big end ball bearing allows for any
cylinder misalignment, its housing allowing
compression ratio adjustment by means of the
screwed-in connecting rod. It should be remembered
that adjusting the compression ratio also changes
the exhaust port timing.

A flat ground on a spacer sleeve secured with
grub screws over the crankshaft between the
pedestal needle bearings serves as an ignition
cam. | used my wife’s old twin tub washing
machine spin drier motor as a starter motor after
the rest had expired spectacularly some years
before. A dynamo driven off the flywheel rim
emerged as the simplest way to achieve a
measurement of the 11 watts at 1,350rpm output.
The discarded power saw coil originally used
turned out to have a dry joint, so it was replaced
by an automotive item. Spring-loaded safety
switches on both the starter motor and the coil
complete the wiring,

Fuel used initially is 24:1 two-stoke mixture
fed from an overhead fuel tank. This ensures
adequate piston lubrication. Experimental
adjustment of ignition timing, exhaust and inlet
valve spring tensions combined with a reduction
in venturi size to !/8in. eventually produced
excellent starting and running. On this little
engine best running was at 950-1,100rpm with
the *white paper test” showing a clean exhaust. |
then found that some 20deg. ignition advance
and judicious tightening of the exhaust valve
spring achieved the 1,350rpm output. However,
running remains unsteady and obviously a proper
analysis needs to be done one day but this is a
start. The adjustments are rather critical. The
excessive vibration indicated the need to do some
flywheel balancing. The alloys used for the
castings mean that the flywheel is too light to
achieve any real dynamic balance.

All in all this little engine does have the
potential to limit the loss of unburned fuel
through the exhaust port in an easier way than
with a mechanically driven rotary valve. Readers
may wish to comment.

My thanks to Adrian Grimmett of L.A.
Services, Warwickshire for his foundry efforts
and to Robin James Engineering Services of
Leominster for machining assistance beyond the
scope of my ancient little Myford.

Casting and drawings for this engine are
available from L. A. Services Ltd., Bramcote
Field Farm, Bramcote, Warwickshire
CV11 6QL: tel: 01455-220340, email: info(@

theengineersemporium.co.uk website: ﬁ
www.theengineersemporium.co.uk. .
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UK News

The most recent newsletter from the
Gas Turbine Builders Association
contains an interesting feature
about a new approach to the design
and construction of jet pipes. There
is also much useful information

relating to lubrication with angular
contact bearings. Although there
are many letters of a technical
nature from members both asking
and answering questions, it seems
to be generally agreed that most of
the membership wish to build from
existing designs or kits. This is not
surprising when the complex nature
of gas turbine engines is considered,
and follows the pattern of model
making in general. When all is said
and done, modelling is generally
about making a miniature version of
a favourite artefact. Relatively few
modellers have ever been true
experimenters and developers. The
GTBA annual competition was held
last November, and attracted a
relatively small entry but a wide
range of prototypes. The competition
is divided into two classes: Thrust,
won by Rob Rowbottom, and
Specific Fuel Consumption, won by
John Wright.

Members of Peterborough SME
will be holding an exhibition in
conjunction with track open days at
the Sue Ryder Hospice, Thorpe Hall,
Peterborough on 1/2 June. Further
information is available from
Secretary Tony Meek at 10 Mossop
Drive, Langtoft, Lincolnshire PE6
OLY; tel: 01778-345142; e-mail:
tony(@meek2.freeserve.co.uk All
the relevant information can also be
obtained from the club’s interesting
new web site at www.peterborough
sme.co.uk

The annual Model Steamn Road
Vehicle Society rally takes place
this year on 28/29 June with the
possibility of one major programme
change. Previous rallies have
always featured a Saturday evening
barbecue, and while no-one doubts
its popularity, there have been some
problems. For example, if (when)
the weather is poor, people tend
to collect their food and retire to
their own tents or caravans to
shelter from the rain while those
operating the barbecue have to
brave anything the weather throws
at them. By way of an experiment,
it has been suggested that the
barbecue could be replaced with
a ploughman’s platter served inside
the rugby clubhouse together
with organised entertainment that

includes a live band,

thus giving everyone

the opportunity of
socialising for a longer
period. The scheme has not yet
been settled, and any change to
the arrangements will depend on
feedback from the membership.

The new year Melton Mowbray
MES steam-up turned out to be
a non-event because on arrival,
members found large areas of the
track under water. Serious thought is
therefore now being given to
methods of drainage and carrying out
the work as soon as possible. Good
progress has been made with fencing
around the track, and a hard standing
has been built for loading and
unloading models. The latest copy of
the club newsletter contains a snippet
from the Leicester Mercury which
should give us all food for thought. It
concerns a grinding machine with no
wheel guard fitted, and a wheel
which exploded when in use, leaving
the operator severely brain damaged.
Fortunately, few of us will ever have
witnessed such an accident, but from
all reports it is a most frightening
experience and severe injury and
damage to people and property can
occur when a wheel explodes,
apparently without warning. Grinding
wheels should be properly inspected
and fitted, and only used when
protected with the appropriate
guarding, work/tool rest and eye
guard in place. They should also be
examined regularly for possible signs
of damage. We are told that only the
periphery of a disk wheel as fitted to
an offhand grinding machine should
be used, but most of us need
occasionally to use the flat side faces.
On such occasions the work should
be positioned as near to the periphery
as possible and only light pressure
applied. Proper eye protection is a
must — no excuses — and grinding
dust and debris should be cleaned off
the machine after use. All due
attention should be paid to the
maximum operating speed printed on
the wheel and any date which may be
present on a resin bonded product.
Properly used, a grinding wheel is no
more of a hazard than any other
powered workshop equipment, but
careless use can result in serious
damage and/or injury.

Members of Newport MEC
continued working throughout 2002
in anticipation of moving to a new
site at the Glebelands Sports Centre
later this year, although this move is
still subject to the granting of
planning permission. When the move
comes about they will join forces
with the Caldicot Model Boat Club,
the new organisation retaining the

name of the model engineering
society. After many years of service,
the portable track has been retired
and a new one built to replace it, this
being far lighter as well as easier to
assemble than the old one. A new
portable boating pool has also been
made and the use of the new track
and the pool at several events has
enabled a useful sum of money to be
raised towards the proposed move. A
new steam powered club locomotive
is under construction as well as
three radio controlled boats, the
latter intended for use to give
interested members of the public the
opportunity fo try for themselves the
controlling of model boats by radio.
The society would be pleased to
welcome new members whatever
their model engineering interest.
Further information can be obtained
from Terry Walters, Bywood,
Mynyddbach, Monmouthshire NP16
6RW: tel: 01291-641338; e-mail:
terrancewalters(@hotmailcom

All members of the Wigan
DMES committee were returned
unanimously and unopposed to
their posts at the recent AGM.
Following the official business,
Brian Woodward entertained the
meeting with a talk illustrated by
slides of a journey he made on the
Trans Siberian Railway.

The Fylde SME club locomotive
is a petrol driven Class 08 shunter;
however, it has been decided that
the society would be better served
by a battery powered locomotive.
Conversion work has therefore
commenced, which will involve
some slight alteration to the
bodywork as well as the necessary
mechanical changes. Members have
been asked to donate any surplus
tools for sale during the club
exhibition at the Marine Hall,
Fleetwood on 5/6 April, the proceeds
from which will go towards
improving club finances.

The Southern Federation MES
spring rally will be hosted on 17
May by members of Bromsgrove
SME at their track at the Avoncroft
Museum of Historic Buildings,
Stoke Heath, Bromsgrove. The club
has a raised track suitable for 2'/2,
31/2 and 5in. gauge models as well
as a garden railway for 32mm and
45mm gauges. Coal and water will
be provided and both 12 and 230
volt power supplies are available.
Several trade stands will be present,
and refreshments will be available.
Camping and caravanning facilities
are available in the adjacent picnic
site and can be booked at the
museum office. The museum is on
the A38 road and is signposted at
Junction 4 of the M5 and Junction 1

of the M42 motorways. Subject to a
separate entry fee, the museum will
be open throughout the weekend,
and the host society will be holding
its own open day on Sunday 18 May.

Members of Bradford SME
enjoyed a talk on ornamental turning
presented by Jim Batchelor who
brought along examples of his own
work together with various special
chucks he had made for his Myford
lathe to enable him to do it. Despite
the weather, work has continued on
the tracks and inside the clubhouse
at Northeliffe. The replacement of
roller shutters for the clubhouse is
being considered; although costly,
once fitted there could be a
considerable saving in insurance
premiums which, in the long run,
could make this the least expensive
option. A grant has been authorised
to cover the cost of railings around
the ground level station, and the
parks manager has agreed to put up
a sign to deter obstruction at the
gate, which can make it difficult for
those who wish to bring in or take
out models.

A longstanding dream of some of
the older Bristol SMEE members to
do away with manhandling the
passenger stock on and off the raised
track for each running session has at
last come true. A great deal of hard
work has resulted in the completion
of a new carriage shed with a rail
connection to the main track. The
project has actually been completed
ahead of schedule and from
photographs we have seen, it is not
only very practical but also looks
very smart. When members arrived
for the society AGM at Begbrook
Community Centre, where meetings
normally take place, they found the
dance floor area out of bounds due to
renovation. This was a difficult
situation for the busiest of all
evenings, but everyone managed to
squeeze into the available space
remaining. The annual club awards
were presented at the end of the
meeting as follows: Founders Cup to
Pete Heimann; H. M. Webb Trophy to
Eric Lindsay: Steam Locomotive
Cup to Colin McEke; Ted Knight
Trophy to Norman Rossiter; Machine
Tool Cup to Ted Halliday; I/C
Engine Cup to Donald Hamilton;
Eric Griffith Trophy to Alan Hutfield
and Alan Pierce; Chairmans Plate
to Alan Hooper; Joe Ginn Trophy to
Howard Janes; and the Memorial
Prize to Jason Hill.

Themed meetings have proved so
successful for York City DSME,
has they are to be expanded. Two
such meetings have been held so
far, the first devoted to stationary
steam engines and the second to
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internal combustion engines; these
will be followed by meetings
dedicated to boats and clocks.
Chairman Pat Inwood stood down
from the post of Chairman at the
AGM, his place being taken by Don
Paton. With the Vice Chairman and
Treasurer also choosing to stand
down, the only previous committee
member remaining is Secretary Ken
Bateman. Pat Inwood agreed to take
on the post of Treasurer, thus
ensuring that his experience remains
available to guide the club through
the coming year.

On 21/22 July, Brighouse &
Halifax ME are to hold a themed
rally for models of locomotives
designed by Sir William Stanier, of
which there must be countless
examples. The society has raised
tracks for 21/2, 3/2 and 5in. gauges
and a ground level 7!/4in. gauge
railway. An enthusiasts’ only event,
the public will not be admitted to
the track site which is situated in
Ravensprings Park, Cawcliffe Road,
off the A641 road between
Brighouse and Bradford, not far
from Junction 25 of the M6
Motorway. Limited camping and
caravanning facilities are available
and a barbecue is planned for the
Saturday evening. For further
information, contact Secretary Bob
Durham, tel: 0113-293-8524 or
07884-356275.

Although heavy rain has hampered
outside work and thus prevented
the completion of alterations to
their ground level track, members
of Isle of Wight MES have
nevertheless been able to make
some much needed improvements
to their premises by laying a new
floor and repairing a sagging
ceiling. They hope to complete the
work on the ground level track in
time for their forthcoming open day
on 27 April.

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

Trevor Couvell
Harry Holland
Jack Howson
John Phillips
Maurie White

World News
New Zealand
Christmas ‘down under” is of course
celebrated during their summer, but
despite this, all previous attempts by
the Hutt Valley MES to hold a
Christmas barbecue have been
ruined by rain, except that is for last
year. With a combination of fine
weather, good food and pleasant
company, 2002 turned out to be an
excellent event and members are
hoping that 2003 will turn out to be
as good. To facilitate storage of
ground level cars, a single slip has
been built to connect the storage
sidings with the main line. The snag
is that there is now no longer a
complete ground level circuit for
Sin. gauge models, a problem which
no doubt will rectified in the future.
Members of Maidstone MES
have been restoring their 2!/2in.
gauge track which is now complete
throughout the entire raised circuit.
They also are converting a room of
their premises into a sheet metal
workshop. The ground level track
was formally opened on 18 January
by Wayne Guppy, Mayor of Upper
Hutt, who was not satisfied with
merely cutting the tape but rode
behind and drove most of the
locomotives which operated during
the day. Having thoroughly enjoyed
himself, he left vowing that it would
not be too long before he returned.

Canada

This year sees the 75th Anniversary
of British Columbia SME, and
one of their major tasks is the
completion of a raised track which,
it is hoped, will be finished in time
for the summer running season. The

Isle of Wight MES
Hutt Valley MES
Wigan DMES

Isle of Wight MES

Steam Locomotive Society of Victoria

local authority has granted planning
permission for a canopy to be built
over the passenger waiting area and
work on this too is under way. This
will not only shelter passengers and
station staff from the rain in wet
weather, but will also provide much
needed shade during the hot months.
The annual frostbite meet was as
popular as usual but leaves on the
track made for very slippery
conditions to which the non-steam
powered locomotives do not seem
to have taken kindly.

South Africa

Although Durban SME is
proceeding with negotiations to
build a new ground level track,
there is much to be done before
work can actually start. Work is
definitely under way on two new
passenger cars which, when
completed, will doubtless be used to
raise some of the cash needed for
the new track. The society is 90
years old this year and while there
has been mention of a possible
exhibition, as yet we have received
no information regarding any other
special celebrations.

Neels Ferreira, a long-serving
member of Knysna SME, has
retired and moved away from the
district. In recognition of his long
service with the club, he has been
clected to honorary life membership.
His departure presents the society
with a special problem because the
club track is laid on ground which is
actually part of five different
gardens, one of these being where
Neels used to live. When originally
built, all the gardens belonged to
members of the club. Over the years,

the other four have been sold and the
club is very grateful that the new
owners were happy for the club to
carry on as before. However, matters
are less easy in the case of Neels’
property because not only did the
track pass through his garden, but
also the clubroom, workshop, station
and toilet facilities were all located
inside his house! We understand that
the new owners are content to allow
the club to continue with the use of
the track, but understandably will
not condone the use of their house
for club purposes! All club property
has been moved out, but with no
regular water supply, all manner of
plastic containers are being pressed
into use. Tea, too has to be made and
served under the covered steaming
bays and while it still tastes as good,
with no tolet facilities now available,
individual decisions have to be taken
whether or not to drink any. No
doubt members will all be much
relieved when these matters are
finally resolved.

Australia

So many turned up for the Steam
Locomotive Society of Victoria
Christmas Dinner that they had to
move from the clubhouse, where it
was originally to be held, into the
Masonic Hall next door. There
should have been running during the
day, but the weather was so hot that
the authorities had imposed a total
fire ban, thus restricting activity on
the track. There are plans to replace
some of the normal signal lamps
with clusters of LEDs which will
give a bright light with a lower
current consumption and have a
longer service life. While sleepers
were being replaced, rail corrosion
was noticed; this is believed to have
been due to a lack of drainage and
perhaps driving rain forcing its way
between sleepers and rail.

18 Rochdale SMEE. Meeting at Sprir
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20 Harlington LS. Open Day. Contact Peter Tarrant: 01895-851168.

18 Romney Marsh MES. Video Evening. Contact John Wimble: 01797 -362295. 20 Hornsby ME. Sailing Day. Contact Ted Gray: 8484-7583.
18 Steam LS of Victoria. Gathering. Contact Graham Plaskett: (03) 9750-5022. 20 Leicester SME. Running. Contact Raymond Wallis: 0116-285-8824.
18 Surrey SME. Aunning. Contact John Cook: 020-8397-3932. 20 MELSA. Easter Sunday Run. Contact Graham Chadbone: 07-4121-4341.
18 Tonbridge MES. Start of Running Season. Contact D. C. Brunning: 01732-352153. 20 North London SME. First Running Day. Contact Tony Dunbar: 01292-465625.
18/19 Hornsby ME. Easter Convention. Contact Ted Gray: 8484-7583, 20 N. W, Leicester SME. Running Sunday. Contact John Elliott: 01455-847040.
18-21 Auckland SME. Exhibition and Running. Contact Gary Farquhar: 576-7025. 20 Nottingham SMEE. Peter Jordan: Darjeeling Himalayan Railway
18-21 British Columbia SME. Easter Meet Contact Sean Laurence: (604) 831-1547. Contact Graham Davenport: 0115-8486703.
18-21 Leighton Buzzard NG Rly. Easter Fun. Enquiries: 01525-373888. 20 Plymouth MSLS. Running. Contact John Brooker: 01752-671722.
19 Chesterfield MES. Running Day. Contact Mike Rhodes: 01623-648676. 20 Reading SME. Running. Contact Graham Bustin: 01189-615450.
19 Erewash Valley MES. Steaming Day. Contact Jim Matthews: 01332-705259. 20 Romney Marsh MES. Easter Track Meeting. Contact John Wimble: 01797-362295,
19 Historical MRS (Scottish Area). Martin Nield: Modelling the L&Y, 20 Saffron Walden DSME. Running Day. Contact Jack Setterfield: 01843-596822.
Contact Richard Crockett: 01896-750730. 20 Surrey SME. Free Day. Contact John Cook: 020-8397-3832.
19 Steam LS of Victoria. Club Run. Contact Graham Plaskett: (03) 8750-5022. 20 Talyllyn Railway. Duncan's Easter Egg Specials. Enquiries: 01654-710472.
19/20 Luscombe Valley Railway. Cobweb Run. Contact Richard Knott: 01202-709833. 20 York City & DSME. Easter Day Special Steaming.
20 Amnerfield Miniature Railway. Easter Sunday Running. Contact Batermnan: 01904-421445.
Contact David Jerome: 0118-9700274. 20/21 Cardiff MES. Easter Open Weekend. Contact Trevor Jenkins: 029-2075-5568.
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Chesterfield MES. Steamning at Papplewick.

Contact Mike Rhodes: 01623-648676.

Claymills Pumping Engi Easter St ing. Contact: 01283-509929.
Elmdon MES. Running at Wythall Transport Museum Open Days.

Contact Chris Giles: 0121-458-1291.

Malden DSME. Open Days. Contact John Mottram: 01483-473786.
Nottingham SMEE. Running. Contact Gerry Chester: 0115-9259096.
Romney, Hythe & Dymchurch Railway. Easter Fun. Information: 01797-362353.
Sutton Coldfield MES. Easter Steam-Ups. Contact Timings: 0121-308-5875.
Bedford MES. Running. Contact Ted Jolliffe: 01234-327791.

Chichester DSME. Easter Monday Steam-Up. Contact Brian Bird: 01243-542266.
Elsecar Heritage Centre. Easter Fair Contact: John Furniss: 01226-740203.
Frimley & Ascot LC. Running. Contact Bob Dowman: 01252-835042.
Stockholes Farm MR. Running. Contact Ivan Smith: 01427-872723.

Surrey SME. Members' Steam-Up. Contact John Cook: 020-8397-3932.
Historical MRS (E. Lancashire/N. Manchester Group). Members' Model &
Discussion Evening. Contact John Sykes: 01706-823989,

Romney Marsh MES. Track Meeting. Contact John Wimble: 01797-362295.
Surrey SME. Video Night. Contact John Cook: 020-8397-3932.

Chingford DMEC. Paul Harmison: Quiz Night.

Contact Martin Masterson: 0208-989-5552.

Leyland SME. Embarrassment Evening. Contact Mark Entwistle: 01772-422411.
Sutton MEC. AGM. Contact Mike Dean: 0208-657-5401.

Worthing DSME. lan Clarke: Restorations. Contact Bob Phillips: 01903-700642.
Chichester DSME. AGM & OGM. Contact Brian Bird: 01243-542266.
Colchester SMEE. AGM. Contact L. G. Hammond: 01376-511686.

Hereford SME. Bits & Pieces. Contact John Arrowsmith: 01432-265151.
Historical MRS (Essex Area). Bob Page: Medway Valley.

Contact Jem Harrison, 27 Colne Place, Basildon, Essex $516 5UZ.

Guild of Model Wheelwrights at Midlands Woodworking & Woodtuming
Exhibition, Warwickshire Exhibition Centre, Radford Semele.

Contact Biddy Hepper: 01492-623274.

Historical MRS (Bristol Area). Members' Picture Show.

Contact Gerry Nichols: 0117-973-1862.

Homeby ME. Family Day. Contact Ted Gray: 9484-7583.

Surrey SME. Outing. Contact John Cook: 020-8397-3932.

York City & DSME. Best Work of the Year. Contact Ken Bateman: 01904-421445,
Norwich DSME. 70th Anniversary Exhibition. Contact Paul Reed: 01603-462925.
Basingstoke DMES. Traction Engine/Loco Day Contact lan Shanks: 01420-561741.
Chichester DSME. Stesam on Sunday. Contact Brian Bird: 01243-542266.
Frimley & Ascot LC. Club Run. Contact Bob Dowman: 01252-835042.
Guildford MES. Members' ing Day. Contact Dave Longhurst: 01428-605424.
Harlington LS. Open Day. Contact Peter Tarrant: 01895-851168.

Isle of Wight MES. 79th Model Locomotive Rally.

Contact Ken Stratton: 01983-531384.

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

N. W. Leicester SME. Traction Engine Rally. Contact John Elliott: 01455-847040.

Nottingham SMEE. Running. Contact Gerry Chester: 0115-9258096.

Make it with Myford!

e

Equipment is available for :
Milling, Boring, Turning, Dividing,
Gearcutting, Screwcutting

Visit us at the
Model Engineering and Modelling
Exhibition - Harrogate
9th May - 11th May Stands 10 to 15

0115 925 4222

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

Talyllyn Railway. First Class for Sunday Lunch. Enquiries: 01654-710472. 4 Leyland SME. Ground Level Running. Contact Mark Entwistle: 01772-422411.
Worthing DSME. Running. Contact Bob Phillips: 01903-700842. 4 Plymouth MSLS. Running. Contact John Brooker: 01752-871722.
Bedford MES. Stationary Engines On Air Evening. 4 Rugby MES. Models Day. Contact David Eadon: 01788-5769586.
Contact Ted Jolliffe: 01234-327791. 4 South Durham SME. Running. Contact B. Owens: 01325-721503.
Homeby ME. Meeting. Contact Ted Gray: 8484-7583. 4 Surrey SME. Members' Steam-Up. Contact John Cook: 020-8397-3832.
Basingstoke DMES. Bits & Pieces. Contact lan Shanks: 01420-561741. 4 Talyllyn Railway. First Class for Sunday Lunch. Enquiries: 01654-710472,
Chelmsford SME. Les Hammond: Garden Scale Railways. 4/5  Chesterfield MES. ing at ick. Contact Mike Rhodes: 01623-648676.
Contact D. Blake: 01376-324205. 4/5  Elmden MES. Running at Wythall Transport Museum Open Days.
Romney Marsh MES. Track Meeting. Contact John Wimble: 01797-362295. Contact Chris Giles: 0121-458-1281.
Sutton Coldfield MES. Bill Hall: Silly Bees & Iron Horses. 4/5 Malden DSME. Open Days. Contact John Mottram: 01483-473786.
Contact Roger Timings: 0121-308-5875. 4/5 Nottingham SMEE. Running. Contact Gerry Chester: 0115-9259096.
Wigan DMES. Norman Reanney: Stirling Cycle Engines. 5 Cardiff MES. Steam-Up & Family Day. Contact Trevor Jenkins: 029-2075-5568.
Contact John Chamberlain: 01744-882255. 5 Stockholes Farm MR. Running. Contact Ivan Smith: 01427-872723.
Chingford DMEC. Ralph Lance: Motor Vehicle Restoration. 5 Surrey SME. Running. Contact John Cook: 020-8397-3932.
Contact Martin Masterson: 0208-989-5552. 6 South Durham SME. Meeting. Contact B. Owens: 01325-721503.
Historical MRS (Bedford Area). David Hyde: Goods Train Services of GWR. (] Taunton ME. Trophy Night. Contact Don Martin: 01460-63162.
Contact John Chamney: 01442-851214. 7 Bradford MES. Auction. Contact Gordon Eddison: 01943-864217.
Hull DSME. Brian Rylance: Airbrush Techniques. 7 Bristol SMEE. Ashton Court Railway Meeting.
Contact Brian Rylance: 01482-647032. Contact Trevor Chambers: 01454-415085.
7 Chingford DMEC. Bits and Pieces. Contact Martin Masterson: 0208-989-5552.
MAY 8 High Wycombe MEC. AGM. Contact David Savage: 014984-527402.
1 Sutton MEC. Bits & Pieces. Contact Mike Dean: 0208-657-5401. 8 Historical MRS (Sussex Area). David Hawkins: Trackwork Construction.
2 Vale of Aylesbury MES. Dr. Michae! Bailey & John Glithero: The Engineering & Contact Terry Cole, 17 Coombe Drive Steyning West Sussex BN44 3PW.
History of Rocket. Contact Clive Ellam: 01296-623433. 8 Leyland SME. The Idiot's Guide to a Good Surface Finish.
2 North London SME. AGM. Contact Tony Dunbar: 01992-465625. Contact Mark Entwistle: 01772-422411.
2 North Norfolk MEC. Dick Marriott: Wood Turning. B8 N. W. Leicester SME. Fish & Chip Supper.
Contact Gordon Ford: 01263-512350. Contact John Elliott: 01455-847040.
2 Portsmouth MES. Bits & Pieces. Contact John Warren: 023-9259-5354. B Worthing DSME. Bits & Pieces. Contact Bob Phillips: 01903-700642.
2 Rochdale SMEE. Auction Night. Contact Mike Foster: 01706-360849. 9-11  National Model Engineering & Modelling Exhibition. Great Yorkshire
] Romford MEC. Competition Night. Contact Colin Hunt: 01708-709302. Showground, Harrogate. Friday/Saturday (9/10) 10am-8pm, Sunday (11)
3 Isle of Wight MES. Track & Pond. Contact Ken Stratton: 01983-531384. 10am-4.30pm. Adults £7.50, Concessions £6.50. Information: 01751-473780.
3 National 21/2in. Gauge Ass’n. Locomotive Rally at Romney Marsh MES. 9-11  Guild of Model Wheelwrights at Model Engineering & Modelling Exhibition,
Contact Clive Young: 01233-626455. Great Yorkshire Showground, Harrogate. Contact Biddy Hepper: 01492-623274.
3 SME&EE. Walfter Kammerling: Air Bearings. Contact David Boote: 01202-745862. 10 Reading SME. Club Running. Contact Graham Bustin: 01189-615450.
3 The Society of Omamental Turers. Meeting. 10 SMAEE. Visit to Beech Hurst Track. Contact David Boote: 01202-745862.
Contact N. S. Edwards: 01234-359392. 10/11 Claymills Pumping Engines. In Steam. Contact B. Eastough: 01283-812501.
3 Welling DMES. Open Day. Contact Reg Hawes: 0208-859-1852. 10/11 Romney, Hythe & Dymchurch Railway. Steam & Diesel Gala Weekend.
a York City & DSME. Summer Informal Meeting. Information: 01797-362353.
Contact Ken Bateman: 01904-421445. 11 Andover DMES. Spring Open Day. Contact R. W. Hanman: 01980-846815.
3-5 Urmston DSME. Day Steam Weekend. Contact Bl Cantwell: 0161-485-5174. 11 Cardiff MES. Open Day. Contact Trevor Jenkins: 029-2075-5568.
4 Amnerfield Miniature Railway. Running Contact rg.;i:-id Jerome: 0118-9700274. 11 Guildford MES. Diesel & Electric Day. Contact Dave Longhurst: 01428-605424.
4 Basingstoke DMES. Running. Contact lan Shanks: 01420-561741. 11 Harlington LS. Open Day. Contact Peter Tarrant: 01895-851168.
4 Bedford MES. Juniors” Locomotive Experience Day. 11 Hormsby ME. Running Day. Contact Ted Gray: 9484-7583.
Contact Ted Jolliffe: 01234-327791. 11 Nottingham SMEE. Running. Contact Gerry Chester: 0115-9250096.
4 Frimley & Ascot LC. Running. Contact Bob Dowman: 01252-835042. 11 Plymouth MSLS. Members' Running. Contact John Brooker: 01752-671722.
4 Guildford MES. Open Afternoon. Contact Dave Longhurst: 01428-805424. 1 Rugby MES., 2'/z2in. Gauge Society Meet. Contact David Eadon: 01788-576956.
4 Homsby ME. Saifing Day. Contact Ted Gray: 9484-7583, 11 Sutton MEC. 68th Annual Exhibition. Contact Mike Dean: 0208-657-5401.
4 Leeds SMEE. Running Day. Contact Colin Abrey: 01132-649630. 11 Talyllyn Railway. First Class for Sunday Lunch. Enquiries: 01654-710472.
4 Leighton Buzzard NG Rly. Teddy Bears’ Holiday. Enquiries: 01525-373888. 11 Worthing DSME. Running. Contact Bob Phillips: 01903-700642.
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THE ESSENTIAL WORKSHOP LIBRARY

from NEXUS SPECIAL INTERESTS BOOKS

MODEL ENGINEERING BOOKS
Bullding Simple Model Steam Engines
Tubal Cain

This beck shows how to build four model steam engines and
features designs and plans that even a beginner will be able
to follow,

1993 1-85486-104-2  210x | 48mm
112 pages Hustrated paperback

Bufiding Simple Model Steam Engines II
Tubal Cain

Hore projects ranging from a delighthul lidle aurbine to 2
farger engine in the siyle of the magnifcent Steam Engins of
the Highest Clss” offred by toymakers before WWL. Fully
detaded methods of construction with the begimer in mind.
1997 1854861476 210x[48mm

2 pges Wustrated gaperback

Hodel Engineering - A Foundation Course
Peter Wright

A new book by an uplmcad model engmr overing all
the basic techniques: ng drawings,
mn:ummnmﬁmhﬂzrﬂ
forming metals.

1997 1-85486-152-2  234x/8%mm
416 pages  Mlostrated paperback

Hodel Engineers Handbook
Tubal Cain

This third edition comprises a compiation of tables, facts,
procedures and data that the author has found imvaluable in
bis model engineering activites. It provides a real mine of
information to which you will retum again and again.
1996 3nd Edition  1-85486-1344  210x/48mm
240 pages Histrated paperback

The Medel Locomotive from Scratch
B.Terry Aspin

Based on a series of articles by Chuck, the pseudomym used
by the author for a series of artices publshed in Model
Engineer. Al the text and ilustrations have been specially
pregared by the author for thes book.

1998 1-85486-1654  189xMémm
96 pages Hhstrated paperback

Introducing Model Traction Engine
fonsirucdon

John Haining

This beok disousses types in a brief history, choice of model,
worlshop processes and the tooks needed for every stage of
consiructon. Profusely ilusirated and full of interesting and
useful information.

1983 0-85242-605-7  210x | 48mm
112 pages Hiustrated paperback

The Countryman's Steam NManual
John Haining

First published in 1982, this new and enlarged edition covers
the design, construction and care of steel bollens in general
with formulae and data wed by firms of repute. Designs of
three vertical boders are included - the Sentinel, the Caradoc
and a J-inch scale version.

1996 1-85486-136-0  210x |48mm
96 pages Thustrated paperback

An Introduction to Roboties
Harprit Sandhu

An introduction for the amateur to the ideas and concepls of
robotics, a discipine that wil eventually radically change the
way we work. The fint part explains how and why robots
work and are contrelled, while the second part shows you
how to make a simple two-degped humanoid robot that can
be programmed to walk from a personal compater.
1997 1-85466-153-0  236x [8%mm
208 pages Hustrated paperback

The Amateur's Worlishop
lan Bradley

Al model engineers are occasionally faced with an operation
outside their usual experience, with more than 430 line and
photographic illustrations, this bosk is a comprehensive
reference book pronding information on setting up 2
workshop and the wse of variouws machines and took.
1995 1-85486-130-1  210x | 48mm
156 pages Hustrated paperback

The Amateur's Lathe
LH5parey

Virtually the standard work on small (3-1/2 inch) lathework
since its original pablication in |948.

on 0-85242-208-1 216 | 36mm
2 pages Thustrated paperback

£495

595

£16.95

£9.95

£10.95

£6.95

£45.95

£9.95

895

.95

WORKSHOP PRACTICE SERIES

Hardening, Tempering & Heat Treatment
Tubal Cain WPS |
A comprehensive exposition of the structure of steels and the
effects of different heat treatments, partiaularly in respect of
tok. With accurate colour temperature charts

1984 0852428375 24 0e! 48mm

128 pages Mustrated paperback + 4 pages of colour
plates 495

Vertical Miling in the Home Workshop
Arnold Throp WPS 2
Small workshaps, incuding those of model engineers, are
making increasing wse of small vertical milling machines. This
baok explains how 1o use them (and fathe miling
attachments) in dear terms.

1984 O85242843-X 20l 48mm

96 pages Thustrated paperhack .95
Sereweuiting in the Lathe

Martin Cleeve WPs 3

A fully comprehensive survey of the use of a lathe for al
forms of screwautting i all thread forms, imperial and meic.
1984 0-85242-838-3 21 0x/48mm

176 mges  Mustrated paperback

Foundrywork for the Amateur

B.Terry Aspin WPS 4
This book is regarded s the perfect introduction to casting
work in common metaks. This new edition, brings everything

£6.95

right up to date.

1998 1-85486-168-9 210/ 48mim

112 pages Mustrated paperback 695
Nilling Sperations in the Lathe

Tubal Cain WPs 5

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

1984 0-85242-840-5 240l 4mm

128 pages Mhustrated paperback £495
Measuring & Marking Metals

Man Law WPs 6

Moddl engineers and many small workshogs do not meed, or have
access o, much of the sophisticated measuring equipment wed in
industry. Accurate markng out and measurement by more basic
mears at all stages of work are comprehensively described.
1985 0-85242.841-3 210/ 48mm
112 pages  Ilustrated paperback

The Art of Welding
WA Vause WPsS 7
This book sets out the basic techniques for oxyacetylene
welding, brazing, flame autting and electrc arc welding with
mild steel, cast iron, stainless seeel, copper, brass etc. in sheet,
plate or cast form.

1985 0-85242-8464  210x!48mm
Israted paperback

{495

96 pages .25

Sheet Metal Work

R.E Wakeford WPS 8
The author is an instructor in metal work and allied arafs

and describes cearly all the processes fikely to be encountered
by the hobbyst in 2 model or light engineering workshap.

1985 0-85242:848-9 200/ 46mm
152 pages Thustrated paperback

Soldering & Brazing
Tubal Cain WPS 9
]niriqmﬁb;mllmumlhrd!dtaihd
soldering, or brazing with various allays, are run-of-the-mill
jobs in model and light engineering workshops.
1985 0-85242-845-6 210l 48mm
136 mges Mhustrated paperback

Saws & Sawing

lan Bradley WPSs 10
This book examines all types of saw, hand and machine, their
use, maintenance and usehul tables rlating to various

495

@495

applications.
1986 0-65242-887-1 210/ 48mim

#6 pages ustrated paperback 595
Electroplating
JPoyner WPS 11

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

sing simple tqugment.
1987 0-85242-862-6 2/ 0x/48mm
Hmps  [hotrated paperback @15

Drills, Taps & Dies

Tubd Cain WPS11
In ths book, Tubal Cain discusses drills and dnilled holes and
threading with taps and dies, primanily by hand. Imperial and
metric szes phs convessions are induded together with al
standard thread gauges.

1987 0-85242-866-9 2 0x/48mm

104 pages Wistrated paperback

Making Small Workishop Tools

Stan Bray wPsi14
Making 14 simple but weful adjuncts to the tool kit for
bench and lathe use, taking no more than 3 to 4 hours or
m;wmp:mﬂummﬁe

{695

time in use a5 well a5 aiding acouracy.

1987 0-85242-886-3  210x Hbmm

97 pages Bustrated paperback £695
Workhelding in the Lathe

Tubd Cain WPS 15

Tubal Cain disousses all the practical aspects of the subject,

\nﬁ mq photographs to illustrate specific peints.
085429088 210x Hbmm

HJ pages Bustrated paperback %95
Electric Motors
Jim Cox WPS 16

Principles, characteristics, operation, installation, speed contrel,
braking etc. plus generator, safety, testing and a usel section
on identifying and applying scrap motors.

1987 0852429142 210x 48mm

136 pgss Wutrared paperback 0495
Gears & Gear Cutting

Ivan Law WPS 17

Explanations and reasons for all conventional types of gears
are dearly set out in this book together with wseful tables
and machinery techniques to form an invaluable reference
work for anyone deafing with machinery.

1987 0452429118 210x48mm

136 pages Wistrared paperback %95
Basic Benchwork

Les Okdridge WPS 18

This tide details normal bench practice suitable for engineering
apprentices. By avoiding broken tols and spoiled work, this
book will save its cost many times over.

1988 0452429207 210x H8mm

128 pges Wustrated papeback %95
Spring Pesign & Manufacture

Tubd Cain WPS 19

Every type of spring and all the necessary caloulations are
dearly explained a5 well 25 materials and methods.
1988 0-85242-925-8 210w 8mm
96 pages Mwirated paperback

Metalwork & Machining Hints & Tips

lan Bradley WPS 20
A workshop information pat-pourri combining usel advice
and instruction for beginners, with explanations of tooks and
techniques often famiar in name but not abways found
described in detail.

495

1988 0-8542-047-9 21 0x Hbmm

9% pages Mistrated paperback 695
Adhesives & Sealants

David Lammas WPS 11
David Lammas covers traditional adhesives, their advantages
and shortomings a5 well as synthetic products.

1991 1-85486-048-8 21 0x 48mm

144 pages Wistrated paperback 1695
Workshop Electrics

Alex Weiss wPs 12

This book deals with electicity in the garage or home
workshop and indudes everything from fitting a |3 Amp phug
to wiring up a new workshop building.

1984 1-85486-107-7  210x H8mm
128 pages Wistrated paperback £695
Workshop Construction

Jim Forrest & Peter fennings WPs 13
This beck contains the detals for building the floor assembly,

walls and roof and covers the peripheral areas including kyout,
planning regulations, tols, materials, security and insurance.
1995 [-S5486-121-K  210x Hémm

144 pages Miwtrated paperback £695

Blectric Motors in the Home Workshop
Jim Cox WPs 14
Detaled advice it given on bow 1o identily and make good
use of discarded and surphus motors from both domestic and
industrial sources and also how to operate three phase motors

from single phase supplies.

199% 1-85486-1334 210/ 48mem

Mipags  Hustated paperback %95
The Backyard Foundry

B.Terry Aspin WPS 15

This book covers basic principles, materiaks and techniques,
pattern-making, moulding bowes, cores and core boves, metals,
slectric, gas and coke furnaces.

1997 1-85486-1468  2/0x!48men

104 pages Mustrated paperback 6350
Home Workshop Hints & Tips
Edited by Vic Smeed WPS 16

A seletion of weful hints and tips culled from 2 wide tme-
scale of the Model Engineer magazine as relevant today o5
when they were fist printed

1997 1-85486-145-X 210/ 48mim

18 pages Hustrated papertack 550
Spindles

Harprit Sandhu WPSs 17

Spindles descrbes the design construction and wse of 3 varely
of spindles that will be of iterest to the amateur enginesr
and dockmakers.

1997 1-45486-149-2 210 I48um

160 pages Mustrated paperback 895
Simple Workshop Devices
Tubal Cain WPS 18

This is an updated edition of a previously published titke, now
an essential addibon to any medel engineer’s Rbrary.
1998 1-85486-1506 210/ 48men

4 pages Hustrated papertiack @695
CAD for Model Engineers
DA.GBrown WPS 19

Dereke Brown shows how by taking one step at a time the
computer can soon be turned into a versatle drawing tool
with many advantages over traditional drawing methods.
1999 1-85486-189-1 210} 48em
28 pages Hutrated papertack

Worlshop Materfals

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

1999 1-85486-192-1 210! 48mem

695

192 pages Hustrated paperback £695
Useful Worlshop Tools
Stan Bray WPS 31

This practical collction covers benchwork, the lathe and
millng operations, and includes: marking-out and machining
aids

200 |-85486-194-8 210 x 148 mm
104 pages; IMusirated Paperback £ 695

Unimat [l Lathe Accessories

Bob Looder WPs 32
This author has become an admowledged authority on the

poputar Unimat miniathe, developing numerous accesseries

and techniques 1o asist the model engineer in petting the

best from the machine.

N0 1-85486-213-8 210 x 148 mm

160 pages  Wustrated Paperfack £ 695

Naking Clocks
Stan Bray WPS 33
This book explams the terminology of the dockmaker and
provides general details of deck construction incuding layout
of wheels and escapements.

N0l 1-85486-214-6 200 x |8 mm

128 pages  Wwtrated Papertack £ 695

Pleasa add £1 p&p for single book orders and 50p for each addifional book ordered.

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

Nexus Customer Services, Nexus House, Azalea Drive, Swanley BR8 8HU.
Cheques made payable to Nexus Media Lid. or phone 01322 616300




gand mtools

selection from current stock
email: sales@gandmtools.co.uk
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Meddings Driliens Pillar Dl 3ph
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Flott Hi usmd'mu Taml h-:u T —
Ellint Pro Na | Fillar 5 Chuck Jph .
Pallard Pilar Brf1 mspmm.mm_
5 Foboo Dails.

ILLING MACHINES
Topmil Turret b4,

Dackal FP3 Verseal Horizontsl Ml Plain Tabls D0 Chucks,
Arhors, 3ok £750

Agis EM2NVE Spark Eroderimmaculats, 117 Machine. 250000
Kearney & Trackar 20 Varticsl Mill Larga,
Elliot Milmses Torret Mill 20INT, Mchuck
Bndnurmfu-pnd Turret Wil Piain Tal
hmlllmml MI. flscks ovaranm)
‘arvhuvw am £300.00

Ellintt 0O Desrversll Vi
Hausar 2BA Jig Borer,Toli S
Sigma Ji oot Jig Boree iph EET
Fuhla Typs 58 Usiversal Mil Flain & Swival Tables Arbors,
Adaptors, DR0Jph. e el -
EmeaF! CNC Besch Mill Masusls Used 2 Hours Only,Igh,
Gt Turret MG BOINT Spindle. ..
5.LP. MPIKT Jig Borer,ph
Condor Varispeed JHP Turr et MillPowar Fel‘.mn
K 200 Varnpeed et sl ORD P w
Hureo Varigpeed Turret MillPower Feed OR
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Chisten 5181 Suéa Vartical MalChoies,Jph.. From £1500 - £1S00.00
su;' uu 0, HEW,IM T, =r.i| M I

I.nmhm N, Typs 8 Gaar Hobbing

Eic.
Engraver, Toolng
POWER HACKSAWS /BANDSAWS E'I'l:
Katn Heavy Buty Power Hackuaw 3ph.
Rapidor Fowsr Hacksm 3ph.
Paris 50 Cut Off Saw 3ph
(Qualters and S=ith Power

Misslar daw Feed Eie
GRINDERS, LINISHERS, POLISHERS

Vanco 1* Beach Viertical Bek Linmber, 1ph, 208 volt
Wiarnar & msu‘\‘“l Grinder ..
Jones & Shipmas 310 Cutier Grinder,
Mo Tooling.

Hauser Jig Griner, Wall

Clarkso
Clarkson Mi 2 Tool & Cutt

i Hand Op Serface Grindechlag Chu 508 00

lll(d&'lmmﬁnh&ﬂilrﬂlgm LHEm
PRl Trim Tool G
Duplex P
EﬂII] R

Machine, Jph

Hio M5 hin usc
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come in to haggle and browse
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Guilln
Flametast 05130 Caramic Chip Forge.
Flametast D5200 Br: mru i il

Kingsland 3 ‘{rndﬁ Guilloting
Guillotine.

by F

8
Colchester 'Inurvt 200 5T Rear
m-w Triusrph 2000 Bax ful

gearschuch asey et

Edwards ¥ Fuu!lhl;mh\w Guillatins....

webh: www_gandmtuols co.uk

Combimike F-3750-T6mm ___£ 7500
Mitutmye 150-104 Dusl Feading Combimike T2776-100ma___ £ B0.00
nmmnmmnﬂn- Micromater ... £ 1

Mmmnnnmmmﬂm
mmmdnm Eln|l (LT
Ny Emsr Mm -
i i
Mmmw 0 Did Inicater, 6 L1 116
Hmﬂyliﬁ HIDi'imbdmrD-M A

Wity 181-1050-1° Ext. Micrometer BOF° Sid, fatcher £ 2000
umwsuul Indicater, § 35 -5 81mm nmn
Mitutmyn 1428-40 Did Indicater 147 684-50 . 10mm 200
Mituteye 458021 Hokest st Mic. set 35-57- 127mm. £ 35000
ummmmu Granita Surfacs Table,

it LRy R L F——— P | 111
Mistoyo W0-163 40- 11" Tobus 1r= rwste Micromater £ amn
Miturye 536136 Blads Jaw Cal S— T

o 1-X00ma Dmm
Mitutmyo 536-° 1li\‘l|-ll:.ﬁplr5rml-ﬂmm .I'.EL.{ 1III.I]II
|| 732310 Dyi et Cllpa,

JA0ETY £ 16000
Hmnlﬁ 'I1I Illd'imbdmr (-4 .01
idl Test ncicator 0- 280 WWT 3500
-Hl W Digmatic Inside M. 1. e £ 12600
Ilmmﬂ]«lammlhmtmpcu
& 10w 00570 0 Imem. £ 10000
Mitwmye 7318 Didl Thickness Gauge & 001° L2 Throat £ B0
Mmoﬂl!l Homest itemal Mic. 081" 0001"......— £ 260,

itutoyn 58022 Hokast lntemal Mr.' 'I-'I!' ot

Mituizys 3%8-421 Hofest fntemsl
inutoyo 58-422 Homest lntsmal b
Mitutzye 38-923 Hohest ivtemal

Mitutoyo JHEE Dial

Wity GG S0 Enpaess S Grack 8 . ——¢ 1000
Mitutoys 11-1030- Eat. Micromater 0l Std, Rahet £ 2000
Minsyo

Ilnqn G13-235F Dial Test Indicator 0-W0-027.0@mm £ 40,
S13964F Diad Test Indicator Set8-40-0 B0Imm £ mm
Imﬂﬂl MMHHMIII& mrm -1 ¥ima £ 30000
ummsw 1230 Digimatic Calipar | S T
S0-2651) Digimatic r?ﬁn'ﬂ'ﬂl Depth Bar £ Fiw

Ceicheater Studam Roundhaad Ch
Celchester Smdem Roundhaad Trev)
Cochester Studem Roundhaad 18
Calchester Student Ml ’{;‘
\NEWY 150mm 3 Jaw Chuck,
HEW 200mm 2 Jaw Chuck, LO
Colcheater Mascat Roundhead 200
Ceichester Mascot Roandhead 1278 Jaw
Colchester Mascot Roundhead 10 Caichplate
Colchester Mastff D1-10 Camlock 2 Faceplata, Drile
10 16°4 Jaw Chuck
Celchester Bantam 2000 Capstan Anchment.
WORKSHOP EQUIPMENT

36"x 30" Cantiron Surtace Table v
llmlmFF‘innw Appron. 20" X 27 Good Condition,

anng
& 151 & 2nd Cut Hand Fies, RE’H.._......._..
‘2nd & 3rd Cut

" 161 Cust Triang dlﬁ;ﬁﬂm
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lﬂm.ww L -~ 7
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KST-Tordh atng Mcrometer

I'-SIGHMI s.:im nm
(-26mm, &-S0mm Micrometer ...

ol

B0 Phrm,76-100mm Micromater
K5 100-126mm, 125-150mm Micromater
K3 175-200mm, 20-225mm Micrometas
KS 15 &0mm, %0-275mm Micromstst

Metar 50-75mm.
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Bl Cl]qm 020 mi
er Xiimm DGmm.

s N\EP Digi. Paint Mic. Special b1 2mmTL5"

et
Mitwroy 203-70 Dial Indicascr 017026 8.5 0007
Mitutoya 149-148 0-5" Micromater Head St Fyp

Ilmmrmiﬂiﬂ Micrometer Head Nea rotating
i 404 Brvel Prowractor "M

Mitutzyo 9-105 Dil Caiper Gauge 0-04° BAOIS* Extersal £ 7600
Mitutoys 200914 Dil Caliper Gauge 100-Ddmm mmmnmi_{ 1000
Mitutoys 200-428 Elsctronic Caliper Gasge 10-36mmyAD-LT"_£ 300,00
Mitmys 209470 Electr :Cllprﬁup - Shmm1 18215 £ 30000
Mituteys 30830 Electronic Calper Gavge 50 7T5mm/1.08- 165" £ 30000
Mitutoys 209-660 Dial Cafiper Gauga 0-Wmm 0.0 mm External £ 7600
Mitstzye 29561 Dial Caliper Gauge 0-Wmm Dljoutside____€ 75,00
Mitwtrys 209-702 0ial Cafiper Geuga .4-13.000F Internal € 5.0
Miwwﬂl sl Caliper Gauge 12-2000006" Internal £ 7600

Mitumys idl Caliper Gauge 24-54"1L000F Intsmal £ 7500
Wi 0731 Dial Calipar 2.

ummm ial Caliper

umnmm rasnuw Gaugs lz-lmnm

Mitutoyo 26-172C

umuiwngm

Minutoya 80441 D auga llMﬂm—

9454 il Caliper Gauga 20-2mmy. Ui Irida € ]
iioyo 20-455 il Caiper Gage 20400 81rm nsde €

Mitutmyo 80558 0id Caliper Gauge 4050 0imm Insid

Moy 8351l Capr o uge 0-50 608

Mitumye 29-736 l:linﬁlull umnms'lm R0

MMMJHDHWE 006" BO0F Outs TR0
Mitutzys 29-760 [isl Caliger Gaug, tige umturim 7600

Imnﬂ-ﬂ'l lhl ﬂlull 2237 00005 Intemal € 7500
Mitutys 209761 Did Gauge 2838 0005 Intemal_£ 7500

‘TELEPRONE ENCU IREES WELCOME ON ANY [TEM OF STDOL, WE HOLD
HUNDREDS OF ITEMS THAT ARE NOT USTED, FULL STOCKLIST ANMLABLE,
AL ITEMS ARE SUBJECT TO AWAILABILITE. ALL PRICES ABOVE ARE SUBJECT
‘TO GARR IAGE AND WAT AT 178%.

'WEDELIVER T0 ALL PARTS OF THE U & WORLDWIDE.
OVER P00 SOUARE FEET OF TOGLS MACKINES AND WORKS BOP ECLIIPMENT

Opening times: Mon-Fri 9am-1pm, 2pm-5pm. Saturday 9am-1pm only

G AND M TOOLS, THE MILL, MILL LANE, ASHINGTON, WEST SUSSEX, RH20 3BX

emails: sales@gandmtools.co.uk web: www.gandmtools.co.uk

<

Telephone 01903 892510

Fax 01903 892221




SAVE £££°S WITH A SUBSCRIPTION

20% Discount on Model Engineer and
Model Engineers’ Workshop

The best resource for
modelling in metal with
both magazines offering
comprehensive knowledge
and advice on a range
of subjects. They are
a perfect compliment
to the serious
enthusiast with a
home engineering
workshop and an
interest in the
engineering hobby.

Subscribe or renew today by completing your details on the form below
or phone the credit card hotline now on 01353 654422 quoting A215

FTTTTTTITLEY e e e e e e i e .
i O Yes I want to subscribe to Mode! Engineer for 1 year YOUR DETAILS i
1 Please start my subscription with the next available issue. ’ '
. b e Tt BIFSE VI raetis amames s M i sson :
1 O Yes | want to subscribe to Model Engineers’ Workshop for 1 year. . I
] g : ; : SurnDame/Family TG ...cusosusssssssnicsisasssssssnsinnsssmssssns vosss sssssisnnsess svssassmis s sniaen :
; Please start my subscription with the next available issue. ]
1 :
| I this a subscription renewal? O Yes O No AR 0 a4 B st i S T O R w13 B S SRS D S A s niis ;
1 1
: MODEL ENGINEER (26 issues} 2001{;0 DiSCOuI‘lt .............................................................................................................................. :
1 1
: One Yea_r Subscrjp[ion UK _ﬁf}:sﬁ t.‘[\_"“ .............................................................................................................................. :
E Europe _£74:00 ESIID i R T R e R e e e A T e !
: USA A]Tmal,l 512260 }t%':‘“ POSHZID COMR 5 i minaanisiistituaser i o s s e a ST sy sV oo v s oo s i
; ROW Airmail _£80:00 £63.00 :
: O oo e R I R G :
1 i
i MODEL ENGINEERS WORKSHOP (8 issues) TRl O O e s T R R T S e S siss !
1 [}
| One Year Subscription UK _£26:00 £21.50 BN o e e R S B e S s :
1 [}
E _E3+00 £26.00
: A ; PLEASE RETURN YOUR COMPLETED COUPON TO: i
1 USA Airmail _$5+00 $42.00 3 e : P
! ROW Airmail £3350 £38.00 Nexus Media Subscriptions, Link House, 8 Bartholomews Walk, !
: =r i 1o Ely, Cambs CB7 4ZD .
H . Tel 01353 654422 Fax 01353 654400 '
] I enclose a cheque for £.............. made payable to Nexus Media Ltd e-mail nexus.subs@highbury-wyvern.co.uk I
1 i - ) 1
E Please charge my credit card for £................... US/CANADIAN SUBSCRIBERS PLEASE RETURN YOUR E
1 0 Visa O Amex O Mastercard COMPLETED COUPON TO: !
] Condbobdach Manns Wise Owl Worldwide Publications, 1926 S Pacific Coast Highway, -
: ’ Trmmm— Suite 204, Redondo Beach, CA90277-6145 USA -
i Card Number... o Tel 310 944 5033 Fax 310 944 9963 e-mail wiseowl@sprintmail.com §
1 i
E Expiry date......ccccrernnnsanvanarinns SAGBARINGL. ..o nsnssnssisnensssnsibmanewmisininnnd This offer closes 31st May 2003 E
: O Please tick this box if you do not wish to receive any further information from Nexus Media Ltd or 3rd party « ies ¢ fully selected by us. A215 :
R R R R ) 4
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Advertisements

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 advertisements must be pre-paid.
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 Mode/ Engineer carry this ‘T" symbol

MODELS AND MATERIALS

STATION ROAD STEAM

Steam models * Workshop services
Locomotives, traction engines, stationary engines,
boilers, books and accessortes bought, sold and
part-exchanged. Machining work undertaken.
Wide range of interesting items available.

A small selection of our current stock
4 inch Foster traction engine _ 3 1/2 inch Mona, Virginia
5 inch gauge GWR 72xx, Prairie, Midland Single
7 1/4 Romulus/tender, Hunslet "Elidir®, LMS Royal Scot
1 1/2 inch Alkchin traction engine _ Gauge 1 "Hardwicke”
Rare Stuart generating set _ Stuart 10V, S50, 5A
Swmart S50 mill engine/500 Babcock boiler sieam plant
Large vertical engine with reversing gear
New semaphore signals, suitable 5 inch ground level
Part-built & restoration profects including
Part-built & restoration projects including
2, inch gauge "Fayetie” in minning order, Netta
74, inch Bagnall type 0-4-0 _ 7v, bogie coach
Coal-fired horizontal boiler _ 31, inch Juliet
74, inch Lyton & Bamstaple 2-4-2 85% completed
Good prices patd for all live steam models in any
condition. Prompt, courteous service with immediate
collection and settlement throughout the UK.
Lists on request by post, fully illustrated and priced
catalogue online at

www.stationroadsteam.com
Tel/Fax Reading +44 (0)118 971 3739

CHEDDAR MODELS

Let us quote for all your Copper
Boiler requirements

Manufacturers of Garden Rail
Locomotives &
Marine Steam Plants

Tel: 01934 744634 Fax: 01934 744733
www.modelsteam.co.uk
Email: sales@modelsteam.co.uk

FYNE FORT FITTINGS

(Freshwater. I1OW)
The Steam Fitting Specialists
Clarence Boatyard, East Cowes,
Isle of Wight, PO32 6EZ, UK

Tel: 01983 292633
Fax: 01983 297755

List still free send SAE -
wwwe. fynefort.co.uk -

Tich, Juliet or Robroy type
loco wanted.
Partbuilt or completed.
Please Tel:

0121 358 4320

BA FASTENERS IN BRASS
STEEL & STAINLESS

SPLIT PINS, TAPER PINS,

ROLL PINS, TAPS, DIES,

DRILLS, NUTS WASHERS,
RIVETS, MATERIALS

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

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

High quality ball bearings, pillow block and flange housings,
1/," pitch chain and sprockets.
13” & 16" diameter pneumatic wheels/tyres. All at competative prices.

For details please call: J. Palterman.

Tel: 0118 9789207

Email: jonpalt@hotmail.com

@% SOCKET SCREWS
% s Cap. Csk. Button. Set (Grub). Shoulder

E METRIC. BA. BSF. BSW. UNF. UNC
= Hexagonal & Slotted Screws Nuts & Washers,

Dowel & Spring Pins, Dormer HSS Taps & Orills. Draper Tools.
{NO MINIMUM 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
siotted screws up to a max. size of \kﬁ
Z2BA - 516" - MB. Various threads / lengths. X
Catalogue value of pack s over £35.00 "& iy [}’ ’
Pack on offer to you for only £19.65 + i?_dsp,'p i
5end for this ffer and benet from avery Y, %,’”&'
useful stock of screws in your workshop. ﬂ gf
You will not be di inted. Refund g teed
Emkay Screw Supplies (ME} 74 Pepys Way
Strood Rochester Kent ME2 3LL
Tel: 01634 717256  www.emkaysupplies.co.uk
Email: emkaysupplies@onetel. net uk

Mail Order Only

ALL TRACTION ENGINES
MODELS WANTED. MINNIE,
ROYAL CHESTER, BURRELL, ETC
AND ANY PART BUILT OR
DAMAGED MODELS.

PLEASE CALL NOW
0121 358 4320

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.

ALL MODEL STEAM
ENGINES WANTED

Any gauge, any condition
including static models.

ALSO MODEL PLANTS,
BEAM ENGINES,
TRACTION ENGINES,
BOATS, PART BUILTS, etc.

Even complete collections.
Will call and pay cash

Tel: 01507 358808

Model Engineers

Founder Member Assn of
Copper Boiler Manufacturers (ME)

COPPER BOILERS
For Locomotive, Traction, Marine &
Stationary engines, Silver Soldered
throughout Test certificate issued
No VAT
Write or phone Helen Verrall
Unit 26. Hamp Ind Est,
Oldd Taunton Road

Bridgquwater, Somerset, TAG 3NT

Tel No. 01278 452938 + 01278 782842
Visit Website: www. westernsteam.co.ulk

U

For real clay bricks
& tiles, cail:-

Grandad's Toys

for a price list and free samples send a ssae to-
117, High Street,
Burton Latimer, Nr. Kettering,
NN15 SRL
Tel: 01536 722 822

|SHOP, EXHIBITIONS , MAILL ORDER & TRADE
Major Credit Cards accepted

www grandadstoys <o uk

PLEASE MENTION MODEL ENGINEER WHEN REPLYING TO ADVERTISERS




5" GAUGE POLLY LOCOMOTIVES

turning your dreams 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.

They arepéwallable in five different models:—
L}

y | 0-4-0 Side Tank Locomotive (approx. 6 person capacity)
«Poly Il 0-4-0 Tender Locomotive (approx. 6 person capacity)
* Polly Il 0-4-0 Side Tank Locomotive (approx. 8 person capacity)
* Poly IV 0-6-0 Tender Locomotive (approx. 8 person capacity)
« Poly V 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
Please send £3 for new catalogue.
TEL: 0115-973-6700 (Mobile: 07790 116339)
POLLY MODEL ENGINEERING

189a DERBY ROAD, LONG EATON, NOTTINGHAM NG10 4LQ.
TONY GREEN .
\S{m Steam Models By

Stationery, Wheeled and Marine Models — Mamod, Wilesco,
Unit Steam Engines and MSS. Spares for most models
including Hornby Rocket. Secondhand, Restored and
Collectors Models sometimes available. MSS Loco and
Spares. Steam and R.C. Boat Kits — Midwest, Artesania
Latina and Mantua Range.

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

or send four first class stamps for full catalogue to:

19 Station Road, Thorpe on the Hill, Lincoln LN6 9BS

Tel: 01522 681989 Fax: 01522 683497

Email: tgsml@btinternet.com
MAJOR CREDIT CARDS ACCEPTED

GET
FREE
PRIVATE
AD’S

READERS

SUPER METALS SUPPLIED BY BULLDOG RIRCRAFT
Bl material is of Rolls Royce quality and surplleﬁ in bar, sheet etc

Choose from alloy, bronze alloy, stainless steel, too
titanium billets, inconel sheet, aluminium sheet ..

BULLDOG AIRCRAFT

8 RIDGEWRY CLOSE, FAIR

steel, copper, brass, bronze,
. sizes from !/,” to 6” Dia.
PHONE OR FAX YOUR REQUIREMENTS TO

ORK, HANTS. S050 7FZ

Tel: (+44) 02380693207 / FAX: (+44) 02380602146 / MOB: 01881541172

PART BUILT AND

COMPLETED LOCOMOTIVES
BOUGHT REGARDLESS OF CONDITION
CASH PAID

07950 931 8489

es, 1946-1974.
id

BOOKS & PUBLICATIONS

Model Engineer Ma

azinea for Sale. 268

01650 511453 for
511453

RAIL

~N

(" THE MINIATURE RAILWAY
SuppLy Co. LIMITED.

FLAT BOTTOM RAIL

In Aluminium Alloy and Steel

- 20 —» A
a5 3K
(6lbsiyd) 4.4KG/M 45
S (9lbs/yd)
STEEL
\J

All the above section are offered with a range of fittings to suit.
Other larger steel rail 2ections and fittings are also available.

The Miniature Railway Supply Co. Limited.
42 Stratford Way, Boxmoor, Hemel Hempstead,
Herts, HP3 9AS, England
Telephone, Fax & Answerphone: 01442 214702
www. miniaturerailwaysupply.com

SERVICES
RJ %ODS PooLe Dorser

Engineering Services
Machined parts to your requirements, from drawing,
sketch or sample.

Castings machined, components fabricated. From a
single part to a whole assembly. Personal Service.
Telephone or fax 01202 671169

WANTED

MERSTHAM MoDEL sTEAM SHow 2003

17th/18th May 2003 (10am - 5pm)
St. Nicholas School, Taynton Drive,
Merstham, REDHILL, Surrey, off junction 8 M25

Live Steam Model Railways

Six 16mm Layouts plus Gauge '1’; G Scale; Gauge ‘3"; 71/4” Narrow Gauge
Model Boats, Model Engineering Societies, Toyshop Steam, Meccano, Dollshouses,
Preservation Societies, Many Trade Stands
PLUS the renowned Members Sales Stand!

Trade 01753 539 001 Exhibitors 020 8677 5752
General 01737 760400 Members Sales 020 8303 7317 AA Signposted
£5.00 Adult, £3.00 Child/OAP, £12.00 Family (2+2)

www.eastsurrey16mm.org.uk




WORKSHOP EQUIPMENT

A D DOWN TO EARTH PRICES NOW

The Choice of discerning engineers

W/ These machines win on performance

" DON'T MISS OUT, we're

7 rated specialists nationwide

, Private hbmlmmlnmsrﬂ(:mm
arﬁSd'Ddsh
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NGINEERING

ENGINEERS TOOL ROOM

The tool supplier for Professional & Model 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, Baxed Sets, Metric, Imperial, Unified, BA.
Dies: Spiit Dies, Solid Dies, Die Nuts, Metric, Imperial, Unified, BA.
Milling: End Mills, Siot Drills Plain and Screw Shank, Horizontal Cuttars, Slitting Saws, Collets.
Tuming: HSS Tool Bits, Tungsten Carbide Tipped Tuming Tools, Insert Tools, Collets.
Measuring: Micrometers, Vemlers, 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, ool and mould making
“New" Tool Catalogue avallable FREE - Send for one foday

CHECK OUT DUR SPECIFICATIONS & PRICES BEFORE ORDERING YOUR MACHINES —
Contact us for a Quotation
Part Exchange on some machine fools welcomed
Tel: 01443 777167 Fax: 01443 773347 Mobile 07770 988840
Web Site: www.engineerstoolroom.co.uk
Email: regpugh@aol.com
262 PARK ROAD, CWMPARC, TREORCHY, MID GLAMORGAN CF42 6LE

Quality pg
and Too/

TRUE PHASE
CONVERTERS

ESTABLISHED FOR 60 YEARS

Uchineg

RUN THREE PHASE
MACHINES FROM
A SINGLE PHASE

SUPPLY
EX BRADFORD UNIVERSITY MACHINES .
Bridgeport Mill, vari.head and new Dre 48”x9" table £3250 gggﬁl#ﬂoumv
Hurlll' ;:nwvﬂﬁl mill |Iwks like new) with power feed £:g$
Wa POV = OUT PERFORMS
Dv ot welder £275
::E‘ﬁ!sm ’:Ftor o x 357 Lo fuily Toolod £1500 OTHER CONVERTORS
M i H Pil Drill 3MT £875
Jcs%ga% S:ﬂu::mr {le N.quondIHorI] £3500 * MONEY. BACK GUARANTEE
NEW TOOLING STOCK DANEBURY ELECTRIC LTD
Thell Slotting Head £800 Phone, Fax or Email for Colour Brochure
Theil Vertical Head £800 email: truept yelectric.co.uk
Clarkson Air Bearing Flute Grinding Attach £300 Web: www. daneburyelectric.co.uk
J+5 All Swivel Grinding Vice as New £300 Tel: 01202 524888 ..
NEW IN STOCK Fa 01202 530940
3 loleud lathes Am.}J.D‘ BJJ.D‘ C.U.D. £750 - £1250
Marlow vertical millin, nica i hina) £900
Viceroy belt & disc Ilﬂllhor with Jun tion 1 phase .. £350 T 'o o L c o
:3:": 'ls'_(rown grmlro surface Nblo :: 3 The home of good quality used tools and machinery
robo g
o o S e i g T T vt
Pultra lathe on cabinet with collats & dividing head £1000 o o1 AnrC I TOmines soonial
Myford Minicop copy turning lathe on cabl P.O.A Unit 4, Ebley Ind Park, Ebley, Stroud, Glos GL5 4SP
Kerry ultrasonic drilling M/< for glass etc P.O.A. Important: Phone for opening times before travelling.
Fi £600 i g
S got| [N sinesston 12 o, Wi
Startright Saw Bench (as new) £850 -Mall: saleatitoalco.co.u faniad
2off Itr;‘- Brazing Huﬂ;(us new) £200
Stariright Terrer 6" H. £750
Myford MO Cylindricl Grindor ! £900 Complete Home Workshops
WEHion MIOO Litie 0" $:- .G Dighcd Raced ot £.000 and Models Purchased
Exe Hand operated surface grinder . £950 Distance no object
e L N ey £1.300 Tel: Chris Moor on 0115 825 4222
Pollard High spead Drill £200
DECKEL FP2 MILLING MACHINE with Vertical Head, © + support ] ondItion w.uiiimismiasann £2,500
THEIL DUPLEX VERTICAL MILL nico condition - £2,500 ATTENTION MODEL

MISCELLANEOUS
Abwood vert-spindle surface grinder 18”x6" mag chuck, hand operated, little used
Bridgeport 90° Head

MAKERS

Bridgeport Slotting Head, excellent condition

A wide selection of used workshop

Vicaro: podm tal gﬂndnu, 2 off, ex cond (small &

machinery Boxford, Viceroy,

Lo machine, 3" stroke, small ‘lourprlm swivel ‘nud rabullt &

I.Ofldglputm ling head, 2 speed motor R8 power quill (fits most mills, o kdcod( & Shipley 1ES).....

Eclipse magnetic ¢ 19" x 12"

Colchester & Harrison Mills, drills

Colchester Chipmaster lathe (breaki

and wood lathes.

Swivel vertical head 4MT, make unkniwn but will fit Senlor, A&S ete with modification

BBC MACHINE TOOLS LTD

Collet chucks, box blocks, vices, angle plates, surface plcmu ofc

Slud-niﬂhmr Collot Chuck 2 of
Hert F.dlﬂul 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 always in stock.

Tel: 01274 402208 & 780040 Moblle 07050 272169
4 Duchy Crescent, Bradford, BD9 5N)

Carluke, Strathclyde, Scotland.
Tel: 01555 751121

Fax: 01555 751682

’. PENNYFARTHING THE
® TOOLS Ltd. The Speciatist Tool shop PEATOL

QLmlln Secondhand Machine Tools at Sensible Prices LAT H E

We purchase complete Workshops, Machines, E£160 including 3 or 4 jaw chuck. Milling attachmant and other
accassories available.
2%" distance batwean cantres 9%".

Full details send 2 x 2nd class stamps. Prica inc. VAT
Peatol Machine Tools, M.E, Tg Knightlow Road,
Harborne, Birmingham B17 8PS Tel: 0121 429 1015
www.peatol.com

Models and Hand Tools.
Agreed settlement on inspection - Distance no object Cantra haight

Tel: Salisbury 01722 410090
Web Site: www.pennyfarthingtools.co.uk

DIAMOND WHEELS

All Shapes for all machines:
Quorn, Worden, Stent, Bench Grinders

Prices from: £34.95 inc VAT




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
of fer a complete range of readouts from 1to 3 axis ina

variety of encoder lengths.

Phone +44 (0)1481-235708

—— R.A.ATKINS —

MYFORD ML10 LATHE MAKERS STAND.
MYFORD SPEED 10 LATHE 18" BENCH........
MYFORD SUPER 7 LATHES CHOICE FROM............
MYFORD SUPER 7B LATHES SELECTION FROM ..£1450
EMCOMAT 7 LATHE CABINET STAND .....ccciucesssnsenunsd

BCA UNIV MILL TOOLED MAKERS STAND..
ELLIOTT OO OMNIMILL TOOLED ....cucimen
EXCEL 2AF MILL TURRET AS NEW.........
FOBCO STAR '/," CAP 1 MIT PILLAR DRILL
Q05 6" BULLDOG HACKSAW .. ana
UNIV MILL HEAD SUIT ELLD|TT 13?’ MILL USED ..... i! 150
MYFORD PLAIN VERTICAL SLIDE ..
MYFORD DIV HEAD 2 PLATES...
MYFORD GEARBOX SUIT SUPE’I ? [T T

100'S MODEL ENGINEER TOOLS & EOU.I'PI'IENT
WE URGENTLY REQUIRE TO BUY WORKSHOPS

HUNTS HILL HOUSE, HUNTS HILL, NORMANDY,
GUILDFORD, SURREY GU3 2AH
Tel: (01483) 811146 Fax 811243

Complete Home Workshops
and Models Purchased
Distance no object
Tel: Mr Atkins on 01483 811146

MYFORD ML7 c¢/w cabinet
384 jaws qltp die holder, face
plate, saw table, revolving

centre, tooling and other
accessories £1500 ovho
Bournemouth 01202 533570

REFURBISHED MYORD ML7 31/2" centre lathe, 3
Jaw chuck and 4 jaw chuck. Full set of gears 20"
between centres. Excellent condition £800. No
Offers

WANTED F27 dead length collets also Schaublin
102 Accessories

COMPLETE HOME WORKSHOPS

AND MODELS PURCHASED.
DISTANCE NO OBJECT

Tel: Mike Bidwell on
01245 222743

HI-TEC 3-PHA
Speed Controls, Fwd & Rev Switches, 12 volt & 24
volt de. to mains 230 volts ac full sine wave inverters.
Static and Rotary Phase Converters 0.8 KW to 45 kW
to run 3-phase 415 volt machinery from a Single Phase.
We can also supply Transformers and Components.
Website: www.phaseconverters.co.uk

BOOST ELECTRICAL ENGIN ﬁ

Tel: 01959 534073 Fax: 0

COWELLS SMALL MACHINE TOOLS LTD
Tendring Road, Little Bentley, Colchester, Essex, CO

Tel/Fax +44 (0) 1206 251792 E-mail sales(a wwelll com

MANUFACTURERS OF PRECISION SCREW CUTTING LATHES,
SMM HOROLOGICAL COLLET LATHES AND MILLING MACHINES.

U

www.cowells.com

TOOLS PURCHASED

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

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

MYFORD SUPER 7 LATHE 7"X20" Many
expensive accessories. Non Commercial use. Fine
condition. Phone 0207 2237289 or 07803 669677
SPY AUTOMATIC REVERSING TAPPER 2mt
shank boxed with spanners etc. Rubberfiex collet
VGC £125 01327 351274

MARTIN EVANS’ WORKSHOP
IS CLOSING DOWN!
Everything is for sale at
‘ROCKBOTTOM’ PRICES!
Come along on either
April 26 or 27, 10am-5pm
Martin’s Myford Super 7 with his
modifications is well worth a look!

3 Fincham Close, East Preston

West Sussex, BN16 1LJ
Telephone: 01903 776220

Plummer Blocks,
Handwheels,

PICADOR!

Pulleys, Flexible Couplings, 'Lubronze'
bushes and other transmission products.
Switches, microswitches, synchronous
motors, transformers, vices, chucks, lathe

tools and centres, micrometers and more.
FREE CATALOGUE AND LISTS

TOWNLEY TIMES
Harehill, Todmorden, Lancs OL14 5JY
Tel: 01706 814931 Fax: 01706 812382

Seen My CAT!
Now on-line
Models, Machinery, Misc.
www.theengineersemporium.co.uk

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

VARIOUS HSS SLOT DRILLS & END MILLS good
makes brand new boxed, mostly below 14mm £3
each p.p 01327 351274

SENIOR TYPE-E Vertical milling machine, Jones
Shipman machine vice, rotary table, collet chuck,
excellent condition £1750 01932 240083
BRIDGEPORT R8 BORING HEAD with various
cutters and extension bars with metal box. Good
Condition £85 + pp 01327 351274

LATHE TURNING TOOLS VARIOUS SIZES High
spped steel and tipped £2.00 each 01978 359263
MYFORD ML10 LATHE with dividing attachment
arrand fly cutter £550 Tel: 01270 652465 South
Chesire.

EMCO MAT SCREWCUTTING LATHE floor
standing, with geared vertical milling head complete
with chucks, tools, cutters £925 01934 513208
Bristol Area.

WORKSHOP CLEAROUT MYFORD V/SLIDE
Swivel type good condition £125 or swap for either
bench v/mill or shaper 10" tel: 01530 271902 (Leic)
RICHMOND HORIZONTAL AND VERTICAL
MILLING MACHINE Three pahse. Very Good
working order £400. Tel: 0116 2402360

MODEL ENGINEER SELLING UP Please ring for
details. Mr. Thomas 0161 723 5901 Manchester.
WANTED CUT-OFF SLIDE AND COLLET
CLOSER For smart and brown model L 4inch plain
lathe 01282 611526

RAGLAN LITTLEJOHN VARISPEED 5"X24" 1ph,
p/feeds, s/cutting, g/box, bench, chucks, f/plate,
tachometer £700 0208 462 0586 (Kent)

VERNON VERTICAL MILLING MACHINE floor
standing 2mt, 8 speed (45-860rpm) 240v 21"x6"
table, autolock chuck - 4 collets. Offers around £500
tel: 01455 633795 (Leic's)

CENTEC 2B HORIZONTAL £300 VERTICAL
MLLER £500 SHAPER £250 ALL 1.PH Tel: 0121
501 3504 after 5pm

COMPLETE GARDEN RAILWAY 200' 5" Alloy
Sleepered Track - Sweet Pea 040 with boiler
certificate - Two electric engines and ride-on braked
trolley's £4,750. Details (E.Yorks) 01964 534874.

7 1/4" GAUGE FOWLER SIT ON TENDER AND
LOCOMOTIVE, Royal Scot by Bassett-Lowke. 1st
Class Running Order. £9000. 01524 60836.

FOR SALE 5" Winson Britannia not steamed but
run under air by Winsons £5500. 01274 493953
Bingley.



SWIFT ENGINEERING SERVICES

Station Drive, Market Bosworth, Warks CV13 OPE Tel: 01455 291956

Lathes A&S No 1 Horiz & Turret Head

Colchester Bantam 1600 10 x 22 £750 8x27 Table £750
Colchester Student 12 x 24 £750 A&S No 1 Horiz £300
Colchester Student 1800 12 x 24 £2250

1do tQ e : 40 T ~
Colchester 15 % 30 £1100 Bridgeports Choice 9 x 42 Table as new £3750

Colchester 2000 17 x 50 £2250 Lillian HEEIV)" Dl.lty Turret Mill PR .O.

Harrison M300 12 x 24 £2250 1997 £4000
Emco Compact 5 CNC. IPH. 5 x 12 £600
Denford Easyturn CNC.IPH. 12 x 24 £1600  Misc
Union Surface & Cutter Grinder
Millers

Denford Triac CNC Bench Mill TPH. Twin Wheel Polisher
5x 17 Table _ Cropper

Denford Easymill CNC. IPH. Flypresses

7 x 30 Table ) Fobco, etc, Bench Drills

Myford ML7, c/w 3 & 4 Jaw Chucks, 4 WTP, Steady, etc., vgc.

&mgo Compact 5 CNg, very little use, to clear - Myford ML7
abeco Vert. Mill F1210 CNC, unused, Coolant Stand etc.

Myford Speed 10, c/w 3 & 4 Jaw Chuck etc., Stand Mounted, 3 & 4 Jaw Chucks

Forward & Reverse, Immaculate Condition Plus Face Plate £500

Sherline Lathe 4100, unused boxed 5

Toyo 210 Mill Heads, New List £450 to clear Tel: 07768 614939

Toyo 210 Lathe from

New Emco Unimat 4, c/w 3 Jaw, 8 Speed from
Ex-Demo Little Gem Woodlathe

Various Myford/Emco Ac ies, =" R dlde
Vatkus Myford o Accesore 10" ADVERTISE
REJON MACHINE TOOLS

e e R CALL US NOW=

& Folkestone Engineering Supplies. _—

F.E.S — run by a model engineer enthusiast, for model engineers.
Fast friendly service, competitive prices, no minimum order value, no VAT and large stocks.
Why not ask for our free catalogue or visit our web site.
Fasteners (metric & imperial), ferrous and non-ferrous metals (round, hex, square, flat, etc),
also off-cuts (subject to availability). Goods supplied mail order or callers (by appointment) welcome,

Tel:01303 894611 ¢ Email metal2Zmodels@btopenworld.com ¢ www.metalZmodels.btinternet.co.uk

Aluminium Brass Stainless Steel  Bright Mild Other items in stock
Steel * Aluminium, Brass, Copper,
:i:uunbd ha\l;l-_ };3‘ to ? :;’%" :i;()" 1013 1/4" l{“:g" to : /2" {l}f?;‘:o 3 1132" Steel and Stainless Steel tube.
Hex bar A/F /4" to 1 1/2" /8" to 1" 3/16"to 1" 193" to 1" .
Square bar  1/4"to2 12" 1/8"to 2" 1/4" to 1" 3/16" to 3" **Bilack Mald 3reel.
e (Cast Iron
Countersunk head screws — Metric, BA, BSF and BSW. *Migkel Silver: Round.
Cap head screws — Metric, BA, BSF and BSW. * Copper bar.
Grub screws — Metric, BA, BSF and BSW. * Phosphor Bronze
Button head screws — Metric and BA. e Silver Steel
Studding, Nuts and Washers. ® Ground Flat Stock.

62 Canterbury Road, Hawkinge, Kent CT18 7BP
= Open weekdays (0900-1600) and Saturday mornings (0900-1200)




= || *hb i ODELS

— . Sets, Fully Machined Kits @’
Lathe Bed and Slideway Steam Fittings, Materials, B

REGRINDING ON CHURCHILL <
8' X 2 SLIDEWAY GRINDER Boilers, Nuts & Bolts.

Contact Greg Lexter at:
G. Lexster Machine Tool Services

Unit B4, 46 Holton Road, Holton Heath, Braye Road, Vale, Guernsey, GY3 5XA
Pools. Doraat 110 ALY Tel 01481 242041 Fax 01481 247912 www.stuartmodels.com

Tel/Fax: 01202 620652
FOR SALE

Mail order Model Engineering supplies business, well established concern with a reputation
for service selling a wide range of products generating an attractive income. For more details
please reply in writing to Box number 13. Experience in the business would be an advantage
but not essential. Only serious enquiries please, details will only be sent to bona fide
enquirers willing to supply suitable bank references.

READER SERVICE
As a service to our readers, below you will find the latest dates that we can accept copy on the free ads for a particular issue.
We hope that you find this useful and would like to thank Bruce Engineering in Middlesex for this suggestion.
ISSUE LATEST COPY DATE PUBLICATION DATE ISSUE LATEST COPY DATE PUBLICATION DATE
4197 6 May 13 June 4209 23 October 28 November
4198 20 May 27 June 4210 6 November 12 December
4199 5 June 11 July 4211 20 November 27 December
4200 19 June 25 July 4212 26 November 9 January 04
4201 3 July 8 August 4213 10 December 23 January 04
4202 17 July 22 August 4214 2 January 04 6 February 04
4208 9 October 14 November 4215 15 January 04 20 February 04

|
|

: MODE I LINEAGE/SEMI DISPLAY COUPON (Model Engineer) Advertisement Dept. g
" Nexus Special Interests, Nexus Media, Azalea Drive, Swanley, Kent, BR8 8HU.
1 ENGINER No reimbursements for cancellations. |

611"[}3 l
' — X:
l PLEASE TICK ONE BOX ONLY
I l’g\T" I
g [ e e [ Se4ons [ ] semwces [ ommena NEXUS |
1 PRIVATE SALE/TRADE SALE (DELETE NON-APPLICABLE) [ |
| |
1 |
1 |
| 1
1 |
I | TEL. NUMBER 1
I ALL ADVERTISEMENTS MUST BE PRE-PAID. NO REIMBURSEMENTS FOR CANCELLATIONS. .
| Name..... 1
I 1 enclose my Chaqua/Postal Order® for £ ... fOF i Insartions, Addrecs I
. made payable to Nexus Media Ltd. .
I (*Delete as necessary) or Please debit my Mastarcard/Barclaycard No. Expiry Date I

....... Post Code 2
| |
Daytimes Tel. No
/AN EEEEEEEEEE EEEEEE i
| email @ |
| £ tor insertiona. oy e L ], B R |
L--—----------—---------------—-------———J
PRICE GUIDE - Tick one box Private ad, in box, full colour, endless
18 words or less 18-25 words, in colour 26 words + word count- 25x 1
FREE!! (private sales only) Y, only £10 J in colour £15 g 3x1 £20

35x1 €%



HOME AND WORKSHOP MACHINERY

QUALITY USED MACHINE TOOLS
144 Maidstone Road, Foots Cray, Sidcup, Kent, DA 14 SHS.
Telephone 020-8300 9070 — Evenings 01959 532199 — Facsimile 020-8309 6311.
Opening Times: Monday-Friday 9am-530pm — Saturday Mormning 9am-1Ipm
10 minutes from M25 — Junction 3 and South Circular — A205

stevehwm@btopenworld.com www.homeandworkshop.co.uk
Lo B S A
BOXFORD TUD 41/2" x 20 MK113 jaw chuck, cabinet stand, hand feads £395 *
BOXFORD GUD 41/2" x 217, mrqa;'m. 3 faw chuick, cabinel stand gg&aﬁ:ﬂ mngxmnm 4MT COLLET ADAPTER AND TWO COLLETS s £50
e : now seloction st in T80 L OACHING FOTURE 3 NOTCH BAOAGH oo
i £1
DONEORD 00 & - = ik Chataets e s oo sivves croes siga oG ASS CLARKSON DRILL POINT GRINDING ATTACHMENT FOR CLARKSONMK! & MK GRNDER. v..c......0425
BOXFORD AUD 5 x 22" MKIIL gesarboox, power cross feed, T. softed cross side, HARCOS UNIVERSAL HEAD FOR TOOL AND CUTTER GRINDER £245
osprhige vy ka1 L ORD VILD MLLING ATTAGRASHT FOR 7 WD SUPEH LATHES ASNEW. . 5%
BOXFORD AUD 5 x 30" MKIII, gearbox, power cross feed, T, siofied cross shide, cabinet stand .. very nice £1,950
BOXFORD AUD 5 x 30° IIKIIII: E.m :Mauss feed, T. sloed cross skde, cabinel stand.. el nicer£2,45)  BCA 12 HORIZONTAL /VERTICAL ROTARY TABLE VERY NICE .. £425
COLCHESTER CHIPMASTER 5" x 20", gearhox, variable speed, 3 jaw chuck, face plate, 4 way fool post Just£050  QUANTITY OF SLIPS, HEIGHT GAUGES, SQUARES, STRAIGHT EDGES, MICROMETERS, CUBES, ANGLE ...
COLCHESTER BANTAM 1600 model, 5° x 20°, gearad head, power %60s, GERDOX ... v £1,400 PLATES AND MISCELLAEQUS MEASURING TOOLS JUST IN
COLCHESTER BANTAM 2000, wz‘omu height x 30", betwesn centres, 114" bore, 16 speeds, D13 camiock COPE AND DRAGS W0OD £20 / METAL £30
it & 4 jaw chucks in very it £3250 TONGS (A VARIED SELECTION) EACH 5
ﬁmaﬁﬁ AM 2000 AS mv&aurw&smoo& MADE 750  FLAMEFAST DS 130 CERAMIC CHIP FORGE £345
l.':OLcHES'rEn STUDENT Square head, 1500 rovs /2 speed motor model, geared head, gearbax, imp/met, power FLAMEFAST DS 100 HEARTH £140
cross foed 8 gap bed, dual dials, 3 Jaw ChUCK, aper WITING, COOIANR, BIC. .oeimvcenssese s EL060 MARLCO BROACHING PRESS . £425
COLCHESTER € NT 1800 64/2" x 40° +gap bed, 13" swing, 3 & 4 jaw chucks, Dickson toaling, JONES AND SHIPMAN 4" x 24” banch centres very nice example £245
taper tuming, dial indicator, coolant, splash back, very nice, mefric dials £3,750 TOM SENIOR siotting head £450
GOLCHESTER TRIUMPH 2000 712" x 50" ful screwciting gearbox and power feeds, gzp bed, 3 4 4 Jaw chucks,  STARTRITE 18-5-5 Wo g/ non ferrous {5speed ) £950
Dickson tooling, f olc now £4,950 DIAMOND frat saw, van able spmd i £345
HARRISON LS, 41/2° x 24", fully looled, complete wih clutch one of the best start up deals ... £95 RJH BT 125 Frotsaw, varishie speed.. £345
HARRISON 140, 51/2" x 24", geared head, semi gearbox, 3 jaw chuck, gap bed, pawer foeds, duich. SMART AND BROWN / CLARKSON H3-HS toggle presses Each £195/£275
HARRISON 140, 51/2 x 24", geared head, gearbox, gap bed, power leeds, tooling, coolant.............. ARRAND 2MT long milling spindie MAs pew £75
HARRISON M250, 5" x 20", gearbax, power feeds, 3 & 4 chucks, Ex.services ... VERDICT CLOC! , Long/Shart Metric and Impenial models New £40
HARRISON M250, 5" x 30", long bed, gearbax, power feeds, chucks. Acurie Il FLAMEFAST LD300 Soldering Iron Stowe ... £75
cross-side, dual dals hmwmﬁmiaﬂ] GRANITE 18" x 12" Surface Plate £140
HARRISON M30D 6" x 24", gaared head, gearbox, power feeds, 3 jaw chuck, Dickson 00post ... As i VIBROSHEAR Nbbier Justin £425
HARRISON M300 6" x40", geared head, goarbor, power feeds, gap bed, 3 jaw & 4 jaw chucls, fed siady TRIUMPH BURNERD 4 Jaw Chuck £245
in very nice condition £3,450 TRIUMPH FACE PLATE D14 ~ET0
#&H&ﬁmrz; 12° ing Lathe with chang mdn:!oMg e ..£425 1(;:' W:H:MAN Broaching Press + Stand ... gg
31/2" x 19" Jathe, 3 jaw chuck we have a lrge selection of this popular Inverter & 1 motor, wired uj ik i P
mg%umﬁe'x 19", wm’:‘ﬁpw huck and locling "~ o WEL - & covtet f/ﬁlﬁ RING IF YOU N £750
SUPER 73177 x 19", mmhsmmmmm LSAW hacksaw GO0 £145
MYFORD SUPER 7,31/2" x 19", 3 jaw chuck, pawer i DUPLEX D29 toolpost grnder ............... (ERI TSN RO

\ BROUGHT TO i

MYFORD SUPER 7'31/2" x 31", changawhea’s, 3 jaw chuck and foaiing ...
HARROGATE. . ...Each£345
——

MYFORD SUPER 7, 31/2" x 31", (long bed) power cross-feed, i
ﬁ‘vmm SUPER TB31/2" x 19", gearbax, 3 jaw chuck and tooling

BOXFORD (impenial only) thread dial indicat
ABWOOD &' swiveltit maching vice
VANCO, 1" nisher / verical + exiractor

BURNERD, D14 lever collet chuck + collels £400
MYFORD SUPER 7B, 312" x 19", gearbox, Power Cross Feed, cabinet stand, 1000 ..........c....m.ceew B2 750 BURNERD, LO lever coliet chuck + collets £400
MYFORD SUPER 7B, 312" 19", gearbox, Power Cross Feed, Hardened m.smmw fogiing on stand VERTEX Dividing head New £245
excelent condion from new and NOT re-condiioned £3400 VERTEX 6" - 8" - 10" rotary tables good value equip New From £135
MMG&PSTANW':K'BSIMTMI&NGS&.WMMI?&MB bar feed, vanable speed, . MYFORD ML7 / Super 7 rear tool past £40
£950 MYFORD 2545 rear tool post. New £40
SMAHT .I.ND BROWN 1024 Tookroom lathe, ful gearbox and power fead with3 8 4 jaw ... MYFORD Vertical siide / foced type (copy)_. £33
chucks, collet set, steadies and in very good condition £1500 LOCKWOOD QUAD HEADED 2mi Die Holder quality aqui New £40
VICEROY TDS {1 GBL5" x 24", wm mr!lﬁs 3MT taiisiock complele with ficed steady ..............£1,400 LOCKWOOD QUAD HEADED 3mi Die Holder quality eq e New £40
VICEROY TDS 1 GBL5" x 24", Mpummnssfudwmhn with 3 M4 jaw chucks, siadies, Dickson tool . LOCKWOOD Test Bar / 2mt Boxed quality equipment Nm 29
Twmlg Egmgna}a ..........m.,........-,.,.,.......4mmmfm*u’;tw#ﬁlEl LOCKWOOD Test Bar / 3mt Boned ............. quality equi New £42
MAGNETIC chudk - 18" x & fine pole F— T T [ ]
MILLING MACHINES V - VERTICAL, H - HORIZONTAL TOM SENIOR Mode! E pedestal Snd £150
ADCOCK AND SHIPLEY IES Horizonial/Vertical Head, 30" x 8 powered fable and feed gears, coolant ... £1625  UNION toal and cutter grinder stand £135
BOXFORD VM30 verical variable speed / 30 INT head, table 211/2" x 6 + Abwood vice and chugk ............£1,500 HARDINGE capstan type todipost €175
BRIDGEPORT vertical belt head 2 speed (shart motor) head, RS powered head, gearbox table, 42" x & E 50 INT Tooling; Justin
table - - Very nice £2,250 STARTRITE 352 g band saw 975
CENTEC 28 Horizontal, 1" arbor, table powered, 3 ph motor, singhs phase main MOtOr ............vwewsmmnsmne - ET25 STARTRITE 14-5-5 woodk g band saw €775
CENTEC 28 VerticalHorizontal, qul feed 2MT head, 25" x 5" table, pedestal mode! £1,400 ALCOSA GF 080/1 Rapid m Fumace £300
ELLIOT 00" OMNIMILL V/H 3 Morse taper quil universal head, 28" x 71/2" powered table  Just In ... £1,850 MYFORD Bumerd Griptru 3 Jaw Chucks Boxed £225
ELLIOT ‘00" OMNIMILL V/H 3 Morse taper quill universal head, 28" x 71/2° powered table probably the best ane COLCHESTER D13 Bumerd 4 Jaw & light body independent chuck one off £225
around on the second hand market Just In£2,750 RJH 4 Uinisher / Verical dete with bult in i £625
ELLIOT Turret mill R8-10 spead 70-3000 rpm, table 45” x 107 (p d £1,500 MICROMETERS and jatad ring fools Still packaged as new
mmwsmwwilmnm 2 MT, powered 24" x 6" table, Ll coolanttray ............now only £1,500 PO'I'TERY“MELS Kiins and associated & Just In Cheap
HARRISON horizontal, 31° X & p stil good value £825  SPECAC Powder typo press 225
HARRISON HNV 30 mmnmaam X 1950 LARRISON 15 metic goarbar Asingos0
mﬁmﬂ?&r ta "2’;;:0\1 30‘1?‘“ lecior 175-2220 nd. ﬂ%ﬂ 30N Lkl £245
v rse faper, motor, variable selecior pm, stand........ NEW FROM NEW ZEALAND:- Machine vios, 55mm. Jaws precision miniature type ideal for verical sides and ...
SIPHF@.Wnﬂgalrgmammwmmmmm u.mm.snlor#lndmsm smalier miling machines such as BCA now wih hes:i‘wlbm il £134
TOM SENIOR MODEL E vertical mil complete with cabinet stand ingle phase and rare £2650 Vioa on own o885
TOM SENIOR MODEL E vertical miél complete with cabinet stand ... single phase and rare in excellent condition 2

+ Tom Senior swivel vice and geared conversion gearone metcuious owner rom new- must see good home . £3450  gipy %m&i’um&m“ Manutactured 2000 (used just once) As new £375

TOM SENIOR JUNIOR horizontal mill with a verical head (sloeve to be mads), table; 20" x 434", powered .. £1200
TOM SENIOR M hoszinil 256" poworod e 1 sre ¥ . o ETUIHIT g A S o
TOM SENIOR Mi V/H, 25" x &%, 2 morse taper, 1* arbor Sel st o
TOM SENIOR ELT MAJOR, 2 marse taper quil feed head, powered 37 x 81/2" table in ...... T T e por
VICEROY ABW vetica i, 30 NT swie hac, pOWGrod 1l X', ... MITUTOYO 100013 metres oot me £275
nwmmzs'mammmm 100-2900 RPM mg",;ﬂ“;‘“” bk prsass "”E}E
ASQUITH 14-54 001 M2 (5mt) Radial Dril 3950  SURFACE plates from 12" x 12" 10 36" x 36" Very nice from £30
FOBCOQ 172" Bench, titing table £325  \WEBER 112 ion mobile garage crane, late blua colour £495
FOBCO 1/2' Pedestal il titing table €345 E1LIOTT 1250 STURDIMILL veriical head One off frare) £525
ﬁgg:g ;fwx::?mss drits (now ype ighter dr) r‘h-i--:;; 2:'#!.;‘1‘ e e bk, pachet ” oS
MEDDINGS 2 Morse taper qually banch s Choice only ¢ach) €25 BLLIOT Ut ,U;s.::.';ﬁ::; SR Sy
POLLARD CORONA Pedestal 1/2°1 marse From£100 SWAGE BLOCKS €125/ £145
SIP HDP 6008 5/8 /24T Banch Dril, table operated by rack, speeds; (16) 162 - 3000 IPM.....couensonm.. NeWw £175 J &S Universal grinding vice Choice £275 /£325
STARTRITE Mercury 1/2" 4 speed bench drill . £225 BOX TABLES: Grade A and B, many sizes £40-£150
STARTRITE Mercury 10 spoad 2 morse taper dri complole with Albrecht keyloss drill chuck bench o, 240volts/ . g |pS/ GAUGES Metric / Imparial, New Sets: 87 81 piece £215 €145
34 horse power molor in excelent condition and really . asnewf3  yopgoNTAL METAL BANDSAW 6 x 412" capacty New £170
STARTRITE EF1 3 morss taper, power up / down, 12 speeds, 80 - 2800 (pm..............in excellent condition £350 oo CHESTER STUDENT / MASTER Round head, face-plates, Small § B08 ..o.oorerormore£50 { £80
GRINDING / BUFFING QUALTERS AND SMITH &' Hacksaw £u5
BRIELEY o point grindor completo with cabinet stand and parts €375 BORING HEADS 2/ 3 Morse, P8 Taper, Max. Capaoty 41/2° fOUNG DA ~....ev.enssrrmresmrrrs NEW, €3Ch £90
CLARKSON MKI Toal and cutier ginder with head and centres £550  ODONI Machine Bed Qlamgs (pai.......... Special £24.50
MILFORD 12° Pedestal Grinder £325  HEIGHT GAUGES by Cheslorman, Shardiow, Moore and Wright From £95
VICEROY Grinder, pedasial mode! £145  ELLIOTT 10MShaper, 10" stroke £325
VICEROY Butfers, pedestal models Each£250 DIE BOXES From £45
MISCELLANEOUS / FABRICATION MACHINERY TRANSWAVE 3HP Convarter £295
STARTRITE BANDIT 12540 12 THROAT 10 SPEED MULTI PURPOSE VERTICAL BANDSAW IN Exca.x.ahrr TRANSWAVE 5.5HP Converter New £385
CONDITION COMPLETE WITH FENCE AND IN 240 VOLTS, ONE METICULOUS OWNER ..............E875  TRANSWAVE MT & AT rotary From £485
HARE MODEL 51T COMPLETE WITH HYDAULIC INDEXABLE TABLE ... —..........o.ooove.. JUST €425 CROMPTON PARKINSON 3/4 HP, restient mount, Baxford / Mylord Super 7 Type moior ........u.u.u.....New £140
WE ARE CONSTANTLY CHANGING OUR STOCK FASTER

THAN THE ADVERTS CAN KEEP UP WITH US!!! v Em
PLEASE PHONE 020 8300 9070 TO CHECK AVAILABILITY OR TO OBTAIN OUR LIST Tl
DISTANCE NO PROBLEM!!  DEFINITELY WORTH A VISIT ~ ALL PRICES EXCLUSIVE OF VAT i

|_VISA |




@ |
i newall

Newall Measurement Systemns

£615

920 Lathe Deluxe

* SWING OFER BED: 229M STANDARD EQUIPMENT:
* SWING OVER CAOSS SUDE: 133MM =4 3-Jw CHUCK
* DISTAMCE BETWEEN CENTERS: S00mH WITH 2 SETS OF JAwS
* SPINDLE BORE: 19N o7 4-pW CHUCK
« TAPER IN SPINDLE WosE: MT3 WITH REVERSIBLE JAWS
« Notok: /#p * STEADT REST * FOLLOW REST
& Seeen: 100-1800nPH * HT2 DeAD (ENTRE
« Nt weiGHT: 1008 = HI3 DeAp cewTRe

* 4w TooL POST

* FACE PUNTE

2+ Toot Bax & Toot Kir
* THAY & SPLASH GUARD

Price Includes VAT
& Delivery*

Champion Mill
* Drilling Capacity: 20mm * End Mill Capacity: 25mm
* Face Hillcz&paciq: 63mm =+ Table Size: 150x630mm
* Number of 4 = Speed Range:400-1640rpm
. :rindk Taper: HT3 = Tiltung Head: 90" Left & Right

* Motor: '\HP
i

From B,
‘-

Price includes VAT
& Delivery*

STANDARD
ACCESSORIES

 |-13m4 DL CHue & Areon

626 Turret Mill

* MiLumG Capacry: 25HM
= Dheee CapacITY. 32mM
* ThBLe S 152 x T40mn
* FINE Feep
* Numsen OF Sreens: 9
« SPEED RANGE: |90-2100mPH
« SPINDLE Taper: MT3 on RS
* Tinw Heap
* Moroi: 1'/Hp

Price

Price includes YAT
& Delivery*
STANDARD ACCESSORIES
* One S0 Lustscmon = HALOGEN WORK LIGHT = MACHINE STAND
* DRawAR = MawuAL aMD Pty List

o 80NN 3AW CHUCK

Conquest Lathe

NOW INCLUDES TEST CERTIFICATE

VARIABLE SPEED
STANDARD ACCESSORIES
* Q.CT.PR With 3 Toot HoLers

Model B-Super

* SWING OYER BED: 420MN * Duw Bk MI2
* DISANCE BETWEEN CENTERS: SOOMM = CROSS SUDE TRAVEL: |80MM
« MILL OMLL SPINDLE TAPER: [9mn = Mook ke
« TAILCTOCK BARREL TRAYEL: B0MN = NET WelGHT: 15506
* 7 sees 160-1360rm STANDARD EQUIPMENT
* SWING OFER CROSS SUDE: 160N = 4" 3-Jaw ok
« SPMDLE TAPER: NT3 * 1 DEAD CENTRES
* /2 DRILL CHOCK
* CHAMGE GEARS
* HT3 CHUCK ARBOR

Price Includes VAT

& Dellvery®

Eagle 25 Mill/Drill

* MILL/DRILL Capaamy: 25KM * SPINDLE THAVEL: | OOMN
= TaBte SuE 190 x 585nM = Mowok: [P

* FiNe Feeo

* NUMBER OF SPEEDS: 12

* SPEED MANGE: 100-21508%

« SPINDLE Tapen: MT3

Price

Price Includes VAT
& Dellvery*

STANDARD ACCESSORIES
« 1-13uM D Couck & MT3 DRne Chuce Ameor = EAGLE Face
ML Qumrer = T3 Titnwe Wce = MI2 Drawear = NVR Switoi
GEAR = INTERLOCKED CHUCK GUARD = MANUAL AND PaRTS LisT

Craftsman Gap Bed Lathe

 SWING OVER BED: 300KM = SWING OWER GAP: 450MM

* SWING OVER SADDLE: I7OMM = DISTANCE BETWEEN (ENTRES 570MM
* SPINDLE BORE: 36MH = SPINDLE NosE Taer: MTS

* CROS SLIOE TRAVEL: I50MM = COMPOUND TRAVEL: 89MM

* TALSTOCK BARREL TAPER MT3 = TAILSIOCK BARREL TRAVEL: 92m

* Rance o seeEos  50-1250m

* Moow: 1172 wp

* NETWEIGHT 39815

STANDARD EQUIPMENT:

* 6" 3-JAW CHUCK WITH 2 SETS OF WS
* 8" 4w cHorx

* STEADY REST

* FOLLOW REST

* STHND

* SPLASH GUARD

* THREADING DAL

* 4T TURRET TOOL POST

* 3MT DEAD CENTERS

= T-SLOTTED CADSS SLIDE

* HRLOGEN WORK LIGHT

Price includes VAT
& Dellvery*

& Delivery*

CHESTER UTIKE

LIMITED

Centurion

= SWING OVER BED: 420MH * Draw Bk M12
= DISTANCE BETWEEN (EWTERS: S20MM = CROSS SUDE TRAVEL: 200MM
* MiLL omuL seinoLe TaPex: MT3 = Moror: 2 x '/ue
* TAILSTOCK BARREL TRAVEL: SOMM * NET WEIGHT. 23006
* 7 speEDs 1601360 STANDARD EQUIPMENT
* SWING OTER SADDLE: |60HM *4" 3pw UK
-Murmnnl * 1 DEAD CENTERS
. . * /2 DuLL chuek
* CHANGE GEARS
= MT3 cHce ARBOR

Price Includes VAT
& Delivery*

Eagle 30 Mill/Drill

* MILL/DRIL CapacTy: 32MM * Hoto: 1w
= THBle SiE 210 X 740Mm = HigH/Low GeArsox
* FiNe Feep
* NumseR of Spees: 10
 SPEED RAMGE: §0-2300mPH
« SPNDLE Tarer: MT3
* SPNDLE TRAVEL: 130MM
= TiwG Heap
Price

£899

Price includes VAT
& Dellvery*
STANDARD ACCESSORIES
© 1-13mm DaiL Cauce & MT3 Duie Chuck Amsor = EAGLE FACE
ML Correr = VIOO Machine Vice = MI2 Daawear = NVR
i:lrrm&m * INTERLOCRED CHUCK GUARD = MANUAL AND PaRT

Super LUX Mill

« Mitng Capacrry: 25HM

* DRILLNG CAPACITY: 32K

= Taete SuE 240 x 800MM
* FiNe Feen

* NungeR of SPEECS: §

* SPEED RAMGE: 95-1600PH
* SPNDLE Twpem: MT3

= TinwG. Heap

* Moo 1'/xp

Price

Price Includes VAT & Delivery*

STANDARD FEATURES
* Powereo Heap ELevamon = CT [RoN STawD
* ANGLE TG HEad = ManuaL ap Paars List

Email us at CHESTER UK LTD
Ciwyd Close

sales@chesteruk.net yayarden Ind. Park, Hawarden
Nr. Chester, Flintshire CH5 3PZ

Visit our website
www.chesteruk.net
For our Special Offers

*INCLUSIVE OF DELIVERY IN UK MAINLAND ONLY

Call for our latest
Catalogues
01244 - 531631
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