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- WARED N
ANOTHER FIRST FOR WARCO

WARCO ARE PROUD TO INTRODUCE A NEW RANGE OF VARIABLE
SPEED LATHES AND MILLING MACHINES.
¢ Exclusive to Warco * The right speed every time

e Low speeds for precise threading and boring operations
* Five different specifications available * Amazing value for money

WARCO - CONTINUING TO RESPOND TO CUSTOMER DEMAND

New SPEED LATHE
4" CENTRE HEIGHT

3" CENTRE HEIGHT 13" BETWEEN CENTRES

L £699.00

£499.00

FEATURES

HARDENED AND GROUND
BEDWAYS

TAPER ROLLER SPINDLE
BEARINGS

OFF SET TAIL STOCK FACILITY

A CHOICE OF METRIC
OR IMPERIAL
LEADSCREWS/DIALS

VARIABLE ALL CUT METRIC AND

SPEED IMPERIAL THREADS

EACH LATHE IS VARIABLE SPEED LATHE

EQUIPPED WITH:

3 JAW SELF CENTRE CHUCK 5" CENTRE HEIGHT
Tl

OUTS0E WS 27" BETWEEN CENTRES

§ r" N I 4 1AW INDEPENDENT CHUCK N @AV <peED RANGE 0 — 2,500 RPM
R ) FIXED AND TRAVELLING £1399.00
Wb & STEADIES - p :

; y T e 2 FACE PLATE. FOUR WAY TOOL
g a—— POST. DEAD CENTRES. gt S

5" CENTRE HEIGHT
22" BETWEEN CENTRES

SPEED RANGE 0 -2,000 RPM
£999.00

-

See these machines

under power at:
Model Engineer Exhibition.
Sandown Park,

Esher 29th - 31st Dec. ‘04

.
VARIABLE SPEED MILL
TABLE SIZE 20" X 7"

2 MT
TILTING HEAD London Modt'al. .
SPEEDS 0 -3,000 Engineer Exhibition.
' Alexandra Palace
£998.00

21st - 23rd Jan ‘05

@ = Warco, Fisher Lane, Chiddingfold, Surrey GU8 4TD Fax: 01428 685812 hux [ "7 AR
Tel: 01428 682929 warco@warco.co.uk Www.warco.co.uk
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Editorial news, views and comment.
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POST BAG
Letters to the Editors.
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HARROGATE 2005

Review of the many fine models in great
variety which won awards at the recent
National Model Engineering & Modelling
Exhibition.

PAGE 16

MODEL POWER DRIVEN
SPRING HAMMER

Guidance on how to make the links, and
clutch of this appealing model by the late
Dave Lammas.

PAGE 20

I/C TOPICS: EIGHT-STROKE
ENGINE

In his new monthly column for M.E. Nemett
explains I/C engine cam design, and looks
at the Aermotor, an unusual eight-stroke
engine.

PAGE 22

HOW TO LINE UP CLOCK
PLATES

A short guide by Peter Rawlinson on how
to produce a simple device which aligns
clock plates accurately.

PAGE 24

LETTERS TO A GRANDSON

M.].H Ellis looks at an interesting but little-
known mechanism from the Science
Museum.

PAGE 25

ENGINEER’S DAY OUT

A look at the Newport Transporter bridge,
or ‘aerial ferry’, described by Roger
Backhouse as an engineering wonder of
Wales.

PAGE 26

REGRINDING BANDSAW BLADES
Details of how to construct and operate a
useful machine which gives worn bandsaw
blades an new lease of life.

PAGE 28

ANNA

Cladding the cylinders and the boiler of
this 7!/4in. locomotive, plus useful advice
on machining rod brasses.

PAGE 29

MG TC - HOW TO BUILD THE
MODEL

Some tricky work involved in making the
chassis, springs, axles, brake drums and
shock absorbers.

PAGE 33

HARROGATE EXHIBITION 2005
Winning competition entries

On the cover ...

One of the stars of the National Model
Engineering & Modelling Exhibition at
Harrogate was this impressive Hornsby
Crawler, based on a prototype built for

the Yukon, made by Steve Baldock.

Located just inside the entrance to the

show it stopped many visitors in their

tracks. In this issue we report on the
models which won awards at the
exhibition, including a fine GWR Prairie
tank locomoive which was awarded Best
in Show. More to come on the club
exhibits in the next issue on 22 July 2005

(Photograph by Neil Read)

ELECTRO-PNEUMATIC
CONTACTORS

Moving on to some of the small but
crucial components.

PAGE 37

ROCKING LEVER DRIVES ON
GWR AND LMS 4-CYLINDER
LOCOMOTIVES

Peter Rich concludes his erudite
discussion on this this fascinating aspect
of locomotive engineering.

PAGE 152

HOW TO CUT WORMS

A simple approach to an othewise
complex process.

PAGE 43

LILLIAN

Keith Wilson continues construction of
the 7!/4in. NG locomotive with some
advice on machining pistons, and other
workshop wrinkles.

PAGE 46

CLUB CHAT & CLUB DIARY
Recent activities and forthcoming events.
PAGE 48

IN THE NEXT ISSUE
Looking forward.
PAGE 50

TURN TO PAGE 10 FOR GREAT OFFERS ON SUBSCRIPTIONS
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Ao Exiro Trade Feningues ik Unbeatable Value Engineering Products by Mail Order
Book Ad - Information 51  Home & Workshop 59 Diamond Needle Files
Bristol Model Engineering Jade Products 9 Spc set: £2.50 _
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2::; 3 Machine Mart 5 10pc soLetit —_—————
en
et
Chester 60 ek ® °.p i iII? IEI
ME Subs Ad DD & Save 28% 10 g ‘
Chronos 12 5 Slak I r
A- eter Clal 7
Classified x 6 pages ~ 52-57 : Diamond Burrs Carbrde Burrs (1/8” shank)
Compass House Tools 8  Polly Models % 20pc set: £2.00 - 30pc set: £3.50 18pc set: £15.00
G+M Tools 11 REEVES 2000 58 Offer prices valid until 31-7-05 (while stocks last). P&P extra. VAT included.
GLR 4 Stiing-Technik 9 Order ondine at: WWW.arceurotrade.co.uk
Great Dorset Steam Fair 8  Jones and Bradbum 6 Or phone for our catalogue
Guildford Rally 8  Tooling Direct 4 16 SN0 39,3090 _ e Arc Euro Trade
10 Archdale Street, Syston, Leicester, LET INA
a) ooling Direct SLIP GAUGE SET 81 pcs

(WORKSHOP GRADE)

FEW IMPERIAL SETS ONLY,
ALL IN WOODEN FITTED BOX

WAS £230.00 NOW ONLY £110.00

LIMITED
533/537 LICHFIELD ROAD PHONE 0121 327 1952 STOCKS
ASTON BIRMINGHAM B6 7SP  FAX 0121 327 1954

E-mail: loolingdirect @ btinternet.com

FLEXIBLE COOLANT HOSE @;

Now with Tap -

e 12" long with on/off Tap :
oWith 1/4” BSP fitlings [l IMPORTED DIGITAL VERNIER with Thumb Roller
Hose with Tap Al p,.:e?&l:c T i — cuanantee [BRSRare

BRASS SIGHT FEED OILEH (UK mainland only) I :II.:I I"ITIIF:
e e o I vooer || WAMLE  BRITISH STANDARD H.S.S.

L l%updla. ?gl”'!‘hmad E?EI:)G z;igaogurz BACK BY ENGINEER . BHIGHT F'NISH DR"—L SET

= . 14 £17.00 £28.00 POPULAR READERS 1mm-13mm x 0.5mm (25 pleces)

SR £2000 £33.50 DEMAND OFFER WAS £44,50 NOW ONLY ezs.my
24 1/2" £2250 E£37.80
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GLR. METAL FINISHING PRODUCTS

I Why pay minimum charges and wait - Do it yourself - Do it now - Do it well - it makes more sense I
X 4
e ¥

_TF

k-3
L3

G.L.R. DISTRIBUTORS LTD, UNIT C1, GEDDINGS ROAD, HODDESDON, HERTS. EN11 ONT
Tel. 01992 470098 Fax 01992 468700 E-Mail peteglr@btopenworld.com Web site www.modelmakingsupplies.co.uk
Send 6 First class stamps for Catalogue & Price list




NEW™

STORE

MAIDSTONE

MNO W

£15995 F18794

mwummmmmmm_wun

MECHANICS T60
] . % 7"y 21 CHESTS & CABINETS

* Robust steal
construction
* | plece rol
formed friction

FIOMOMY
£39%
£46%

NCVAT
Hod
5859
5952
098
ENTAS

3995
4995

TURBO AIR
COMPRESSORS

* 7 dm displacemant |
* |.SHp * 24Ler}

(10m) |
FROM ONLY £9.95 EXVAT |

19.95 EX VAT £11.60 INC VAT
OTHER Iﬂs III THE RANGE
W EI m iK L

HH!S ﬂSlW
E169.95 €1%9.69
25495 £1%.57
25995 2158

G |

.l:ll'll AIR TOOLS &
7

1 SPRAY GUNS.

%

; *Spre ldrivg g tp * * Solder il * Pot offux

[ ORDEI ONLINE
www.machinemort.co.uk
OVER 4498 PRODUCTS - 321 TwE FULL ARSI

24h' @ 0845 450 1800

@ 0845 450 1801

TELESALES “==

SUPERSTORES
= TELESALES

CROYDON 020 8763 0640 |LEEDS
| 423427 Brighton Rood, South Croydon | 227.229 Kirkstull Rood
For security reasons, calls may be monitored. All prices correct at time of going to press.We reserve the right to change preducts & prices at any time. All offers subject to avallability, E&OE. Please qwﬁluf M2 when responding to this advert.

MVARIABI.E SPEED LATHE

AND SEPARATE MILL
DRILL HEAD -cua50m &

CLXS IMH

(ATTACHMENT)
= 250mm between centres

= | 53mm swing over bed

GRINDER STAND

| *Rotry tool + Im faxible drive

tadjustable
stand with Lhmp “40x l«ﬂliﬂwbﬂlmﬂﬂ

M Clarke [T WELDERS

FROM ONLY

LT — e e ¢
| s UNGUNEANTT <ol o Hzg‘

LT Tr—

mpsawwawwmom -

EX VAT INCVAT
E12.75 E£14.98
E1895 E1LYY
E25.49 £29.95
EN95 E3519
£33.95 E39.89

+ Jaw width 127mm
+ Jaw opening 120mm
afm depth 75mm  + 360° rotating wice head |
+ 360" double locking swivel basa

' MEASURING
=03 ] |NSTRUMENTS
]

AMPS EX WAT INC VAT
0 E119.95 E£140.94
£130.95 E164.44
E159.95 E107.94 |
E179.95 £211.44
£139.95 £281.94
E299.95 £35244
EJN 95 E341.69

£1995 £23.44

[ [=75 "] workBENCH |

* Inchudes wee T slot
table & worklight

Full Fange
of Drill Viea
avadial

EX VAT INCVAT |
E24.95 £2932
E25.95 £30.49
E29.95 £35.19
E29.95 £35.19

lm cip
N\

T, CsKioo |* Exn'aﬁll:lt.rmmun
plywood faced worktop  + IWH: 1 205x600:50mm

+ Constructed from robust, heavy gauge steel E19995 E187.M

E18095 e231Y
EIM995 EHLU

4 REDUCED! COPIOIBWis £6457 inc VAT

" [573 " JBLAST CABINETS

II‘.‘I"Ir KIT- CABIH |

* 30w soldering iron
* De-Solder tool
* Soldering iron sand

* 100w soldering gun
* Hands free fiar

* Scraper / probe toal
adjustable |
Dhl.Y £ W EXVAT |

% £9.39 INCVAT
C&._.. ROKIT-

» Pracision machined nozzle » Spedal hosa
£1145% owrmossxsﬁT TR vt
2135rﬂ

+ Imm
+ Runners for

Sl [=T L T AIR COMPRESSOR
Shown with

0
SIZE (IWH MM)  EXVAT  INCYAT

ENGINEERS
WORKBENCHES CAB2P(pictured)
tional mr' WIZ OIL FREE MINI AIR
£21.95 EX VAT
[t T E114.95 13547
50 £149.95 EITGIY

FROM ONLY = Double action trigger for accurate alripaint control
n -4 M
L1579 INCVAT
MODEL
[
2000 £169.95 E1790.4¢

| (WETS00
]

| * Idaal for airbrush work’
| #1.58 dim air dsplacemant
.-Zihrl"ln%rlhgl‘mwr!

| VISIT YOUR LOCAL SUPERSTORE OPEN MON- FRI 8.30-6.00,SAT 8.30-5. 30

01226 732 207 | DARUINGTON 01325 380841 |LEKCESTER 0116 261 0688 | PLMOUTH
mnlm Hood, Barnslay 214 Horihgote 49 Malton Rood 58.64 Embankmant Rood
HAM GREAT BARR o121 358 7977 (el (KENT) 01304 373 434 |LIVERPOOL 0151 709 4484 | POOIE IR d A
4 ilmmhqrn Rood, 6 182 - 188 High Strest ss I.andon outneme| .
o z! 771 3433 |Dersy 01332 290931 020 3803 0861 ﬁmw R e 9265 4777
e mmym Hoy Ml mmlmm Edmonton 18 "
BOLTON 01342 225 140 020 B558 B284

not

M orEs g 01772703263

1 Thynne Strest 24-26 Trodes Lane 50350? Len Bridge Rood, Leyton, E10 SHEF 0114 258 0831

ERADFORD 01274 390962 | EDINBURGH D'IS'I 659 5919 |LONDON 020 7488 21129 | 453 London Rood, Haalay

105-107 Manaingham Lone 16! 1?1 Parstiald Tar , Dodklands SOUTHAMPTON 023 8055 7758

BRISTOL 0]“’ 935 1060 HEAD D'I"I 493 2520 (MAIDSTO! 22 516-518 Portswood Rood

I 3 Church Rood, Lowrence HIll 50 lﬂhh Hill Road -] 01782 287321
029 2046 5424 0141 332 9231 |MaAN Rood, Honl

“-45 Qity Rood 280 Gt Wastern Rd 71 Mm(hnmr Road, Altrincham 0191 510 a773

CARLISLE 01228 591666 |GLOUCESTER 01452 417 948 |MANSF 01623 622160 ﬂ?kll’n

85 Loaden Rood Z21A Barfon Straat lﬂ(hﬂﬂﬂﬂlﬂﬂ South SWARS 01792 792969

CHESTER 01244 311258 |GRIMSEY 01472 354435 |MIDDLESBROUGH 01642 677881 somlat

4345 S1. James Stroat I?Luﬁ.lww diitasEsiel (Mandole Triongle, Tharaby 01793 491717

COVENTRY 024 7622 4227 NORWICH 01603 766402

si. 810 Holdarnass Rood Halgha Streot ez niy
ﬂllﬂ'___?'ﬂll! ILFORD 0208 518 42856 |NOTTINGHAM 0115 956 1811 01902 494136
Soomon Rood ML B | 746-748 Exstorn Ave 211 Lowar Parliomant Sireal
0113 231 0400 01905 723451

PETERBOROUGH 01733 311770
417 Lincoln Road, Millfield

WAS £199.69 INC VAT

£33.95 £30.89 J

= Power feed

= Screw cutting facility

* Transforms the CL250M
Into a superb Latha/Mill

* |0mm max drill capacity

= Variable 30mm travel
for drill le

REDUC ow

OMLY £159.95 EX VAT

£187.94 INCVAT

[« PV 7] 6 SPEED METAL
-y LATHE

WITH |2 SPEED MILL/DRILL

= 430mm batwaen centres

= Compound siide with 4 way tool post

= Power fed screw cutting facility

= Forward/reverse lathe operation

= Clutch for independent mill/drill operation
Shown with optioral floor stand
ONLY£119.95 EXVAT {14094 INCYAT

QL&K&\’ML#BLE CL430 - As above but

ONLY £549.95 EXV.I\T L646.19 INCYAT

. N.B: The MILDrill head Is not avalbable separatey

B MICRO MILLING &
DRILLING MACHINE

* | 50w/230v mator
= Variable speed |000-2000rpm
*MT1 Spindle Taper
*Face mill
Iﬂmm.andq:wlul Omm
= Tabla eross travel $0mm,
longitedal travel |80mm

* J00mm between centres
* LH/RH thread screw cuming
« Elactronic variable speed
» Self centaring 3 jaw chuck & gurd

+ Gaar change sat « Power fead

CEULLRANGE OF | .

:lﬂ'll 12 SPD mu;nmu.

;

Precision engineered with ‘
cast iron head, base & column .,

« Spindle speeds 100-2150rpm P48
* % Hp, 230v, | Ph motor
* Accessories avaihble
= 63mm milling cutter
» l6mm chuck

Tl s 5856190 \
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SPRING,/SUMMER CATALOGUE

from your iﬁui branc

m www.machinemart.co.uk

0 dn
' 2 sales@machinemart.co.uk
TH.EPHON{ 0845 450 1855 (LOCAL RATE)




» Stationary Engines * Marine Engines

* Materials ¢ Steam Fittings
s Boilers counded 1906 by Mr Stuart Turne, * Fixings

STUART MODELS
Workshop Machinery Models

Stuart Pillar Drill

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

Stuart Engineering Lathe b *S
Stuart Pillar Drill
Set of castings materials, . o3
fixings and precul gears

£147.00 inc
Postage & VAT - Stuart Engineering Lathe

Set ol castings materials,
fixings and precul gears
b k

£149.00 inc
Postage & VAT

STUART MODELS
Full Colour Catalogue

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

Please send £5.00
for our New Catalogue

STUART MODELS
2008-2005

- STUART MODELS
| VISA | _’ » Dept. ME, Braye Road, Vale, Guernsey, UK, GY3 5XA »
* Tel 01481 242041 » Fax 01481 247912 » www.stuartmodels.com » '
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POLLY J MODEL

Polly Model Engineering Limited
Incorporating Bruce Engineering
For all your model engineering requirements.

POLLY VI

The latest in the line of rugged, reliable, easy to build Polly Loco Kits. A serious ‘main-Ene” loco, ideal for club
use, available now in lzfu]lymdlkndhtpnchgen maﬂrshnppedm 12 months, Based on the successful
POLLY V tank loco, i g many of the traditi g features for which POLLY locos are
renowned  See web page wmbpelw wrmgcorloceknslnd riding trucks currently available.

Wide mnge of stationar y engine kits (Stuart & Anthony Mount) ke, together with comy
engineers supplies. New items include: high quality metric nuts and bolts, 5" gange display track.
Note: No minimum order charge and postage at cost m supplies.

ive model

See us at exhibitions or find these & other items in our
Supplies Catalogue £1.75 posted UK 85 worldwide
Polly Loco Kit Catalogue £3 Stuart Models Catalogue £5
Polly Model Engineering Ltd (Inc.Bruce Engineering)
Bridge Court, Bridge 5t Long Eaton. Nottingham, NG10 4Q0Q
tel. 0115 9736700 fax 0115 9727251
www.pollymodelen gineering.co.uk

2 =

Highest Prices Paid For
Railway Relics

Totems
£400 Min. Substanially more for classic locations

Posters Locomotive Plates

X -I‘Imlbb -mn

9 s @FD

Carriage Prints

Up to £150 offered

W ”B’f
---‘

Cast lron/Enamel Signs
Especiatly from smaller companies.

Tickets, Handbills & Paperwork
Any quantibes consclered

IMMEDIATE COLLECTION & SETTLEMENT ANYWHERE IN UK.
FREE VALUATIONS INCLUDING PROBATE/INSURANCE

PETER CLARK 01788 521491
§ Manor Road, Leamington Spa CV32 TRJ

HIGH QUALITY,

GOOD VALUE
Reading & Viewing

Scythemill « |5 mins VIDEO £10.75
The majority of this B & W film was shot during the summer
of 1955 and shows the manufacture of crown scythe blades
at Issac Nash's Belbroughton works, near Kidderminster,
including the working of their last water-powered tilt
hammer. It may only be 15 minutes long, but this film is a
fascinating record of a manufacturing process which had
changed little over 100s of years but which is now, needless
to say, long gone. Highly recommended!

Willamette Iron & Steel Works Catalogue
* 1925 - £19.95
If you are into the mechanics of logging, not just the geared
locos, but the yarders, skidders, hoists, loading engines and
everything else that helped get the timber down from the
forests, you really will not find a better detail book than this
reprint of the 1925 catalogue issued by one of the biggest
equipment manufacturers. 160 pages, beaudfully repro-
duced and absolutely crammed with detail. Hardbound.
However you look at it, this book is quite ridiculously cheap - it is also a

limited printing, so - if you want a copy, order it NOW!

T

"Workshop Practice"” Series:
No. 36 Photo Etching * King *

* 112 pages * £7.95
No. 37 Dividing *+ Hall «
* 96 pages * £7.95

The two latest volumes in this popular
series, the whole of which is available from
ourselves, subject to any being out-of-
print for a short while.

On and Off the Rails - The British Transport
Films Collection Vol. One « DVD £19.99
This tremendous value 2 disc collection contins the
following classic British Transport Commission films from
videos _Irreviously released: Blue Pullman, Elizabethan Express,
Train Time, Under the River, Snowdrift at Bleath Gill, This is
York, The Great Highway, a Day of One’s Own & John Betjeman
goes by Train PLUS the following previously not released on
video: Rail 150 (1975), The Diesel Engine Driver (I 959; On
: Track for the Eighties (1 980), Cybemetica (1972) & This Year-
London (1951). 261 minutes in all - see what we mean about value! NB These
DVDs are Regionalised for Region 2 so will NOT play in Australasia or North America.

Filming the Dam Busters
* Falconer ¢+ £24.80
There cannot be many readers of these pages who
didn’t see the film The Dam Busters on its release in
1955, or have since seen it, possibly many times, on the
TV. This slightly simplified, but essentially correct
recounting of the story of Barnes Wallis and his
‘bouncing bomb’, and of Wing Commander Guy
Gibson and his crews of 617 Squadron who used these
bombs to damage the Ruhr dams continues to have enormous appeal, central
to which are the dramatic flying sequences, featuring a handful of Lancaster
bombers being flown by serving RAF crews. This fascinating book tells the
story of how the whole film was made but central to it, as with the film itself,
are the then venerable Lancasters and the men who flew them to their limits
for the film makers. 160 high quality pages. 100 B & W photos. Hardbound.

Diamonds were Forever * 52 mins +

+VIDEO £ 15.99+ DVD £ 19.99
This is the famed Channel 4 Documentary of 1989 on the
North British Locomotive Company, its works and especially
surviving examples of its products, either in preservatien or
) % still in commercial use when the film was made. NBL locos
| are seen running in South Africa, Australia and Paraguay, as
b well as the U.K. With a good sense of history and really
excellent filming, this is undoubtedly a film to treasure and

watch time after time. NB This DVD is not regionalised and will play world-wide.

Prices shown INCLUDE UK. delivery

(overseas customers please allow an extra 10% for delivery)

Phone, fax, write or see our Website to obtain your FREE copy of our 80 page
Booklist; all the books and films we offer are fully described - it is almost a

magazine in its own right!

MAIL ORDER (no stamp required in the UK) to:

CAMDEN MINIATURE STEAM SERVICES

FREEPOST (BAI502) Rode Frome Somerset BAI| 6UB
l: 7 | ax: 73-
!Tj‘;il Tel 01373-83015 Fax: 01373-830516

Website: www.camdenmin.co.uk




GREAT DORSET STEAM FAIR

SOUTHDOWN, TARRANT HINTON, BLANDFORD, DORSET

(A354 BLANDFORD - SALISBURY MAIN RD)
WEDNESDAY 31ST AUGUST - SUNDAY 4TH SEPTEMBER 2005
Take a giant trip of nostalgia into the days of yesteryear at this renowned annual
extravaganza, widely recognised as the leading event of it's type in the World. Held
on one of the largest outdoor showgrounds in Europe at a mammoth 600 acres, see an
old time steam driven funfair, the world famous line-up of showman's engines and
the magnificent steam powered heavy haulage, threshing, woodsawing, ploughing
and road rolling demonstrations.,

Over 200 full size working steam engines including 60 showmans type with their
twisted, gleaming brass.

Also featured are traditional ‘can can’ girl dancing shows, fairground organs, heavy
horses, rural crafts, vintage tractors, stationary engines, old commercial and army
vehicles, vintage cars and motorcycles, models, trade stands, auto jumble and five
entertainment pavilions with live music and over 50 real ales/beers. In all we have
2000 exhibits plus 800 trade stands.

It’s not all old time!

For our younger clientele take a white knuckle tide on one of the Country’s biggest
travelling modem funfairs. Rides include a *120ft Giant Wheel’, a ‘Log Flume', a
‘Roller Coaster’, a ‘Drop Tower™ and the *Shock Wave Ejection Sear Reverse
Bungee'.

A fantastic day out for all the family.

Regularly attended by over 200,000 visitors from both the UK and abroad.

For further details contact the Show Office, Dairy House Farm, Child Okeford,
Blandford, Dorset, DT11 8HT. Tel/Fax 01258 860361 or visit our website at
www steam-fair.co.uk

In association with The Badger Brewery, Two Great Dorset Traditions.

COMPASS HOUSE

MODEL ENGINEERING

5" Gauge Class 23
“Baby Deltic"
Features
4 Axie hung motors
Sprung bogies
Electronic controller
Ready to Run*
From £1495.00

BATTERY ELECTRIC LOCOMOTIVES

744" Gauge Class 35 “Hymek”
oe e

With its four axie hung 280 watt motors and 150 amp
electronic controller our “Ready to run* Hymek"
will pull a three car train all afternoon!

From only £2995.00 on the track!

*Requires two batteries “Not included™

Colour Catalogue £2.50 Post paid
HIGH STREET, ROTHERFIELD, EAST SUSSEX, TNG 3LH, UK
PHONE: 01892 852968 - 07711 717067
www.compass-house.co.uk
E-Mail: sales @ compass-house.co.uk




The NEW edition.
Each model also os Kit.

h‘- E

..l

Prices from 99166 Pds

wrwrw.stirl l.de
bﬂdﬂiﬁxz‘:‘h

heengi jum.couk  Tel (+44) 01455 2203 40
Tel (+44) 01594 832797

wewrw forest-dassics.co.uk

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

Vari Shade Range 9 - 13
External rotary control

12 month Warranty
After Sales-Spare Parts

CE quality marked

c full EN379 & EN175

Batte SRRmEI Solar

Prices incl VAT
£54’9 UK delivery £3.95 £67.95

www.autodarkhelmet.co.uk

(2o

A complete range of materials

- PROMPT MAIL ORDER

B.M.S, Brass, Phos Bronze,
% Copper, St/Steel, Nuts
' & Bolts. Nylon.
St/Tube. Screws.

|

L

r

]

'-J Studding. Rivets.

d ? Drills. Reamers.
etc etc

CATALOGUE £1.00

www.maidstone-engineering.co.uk

LTD 10 Larkstore Park Lodge Road Staplehurst Kent
Y Tel: 01580 893030 Email : info@maxitrak.couk  mes

BRISTOL MODEL
ENGINEERING AND
HOBBIES EXHIBITION

THE LEISURE CENTRE

THORNBURY

NEAR BRISTOL
BS35 3JB

AUGUST
1974, 2070 & 215t

FRI 10AM - 6PM  SAT 10AM - 6PM & SUN 10AM - SPM

SEE SUPERB DISPLAYS OF:

&ml :I‘D;lﬂ'ﬂ. IC ENGINES SUPPORTED BY
TURBIN

HOT AIR ENGINES MANY OF THE

WORKSHOP EQUIPMENT LEADING SUPPLIERS

MODEL & MINIATURE LOCOMOTIVES
MODEL CARS

WORKING ENGINEERING WORKSHOP
WOODTURNING

TRACTION ENGINES 1" TO 6" SCALE
STATIONARY STEAM ENGINES
AEROPLANES & HELICOPTERS
BOATING POOL

OUTDOOR STEAMING ACTIVITIES
WORKING MODEL DEMONSTRATIONS
MACHINE TOOLS -

cocks il
MARINE EXHIBITS

AN INTERESTING SHOW FOR
ALL THE FAMILY

BIGGEST IN THE SOUTH WEST

Aouir £6.00
Senvior £5.50
Cuno £2.50

Famiry £14.00 (2+3)

REE PARKING

ORGANISED BY BRISTOL SMEE

REGISTERED CHARITY NO 1094274
FOR FURTHER INFORMATION PLEASE VISIT OUR WEBSITE:
www.bristolmodelengineers.co.uk OR CONTACT 0117 967 5878



SUBSCRIBE

HUGE REASONS TO SUBSCRIBE

PAY by Direct Debit or make a one off Payment and save 28%
DELIVERY direct to your door

NEVER miss an issue

AVOID price increases throughout the year

ENJOY your favourite magazine, containing the very best
model engineering features, detailed projects plus event news
and reports from fellow model engineers around the world.

ll-&llocar;
Winaing compery

EXHIBITIO
tion caﬁl..

2 YOUR AREA
s o SOV AL,

Subscribe now by calling 0870 8378600

or for alternative subscnptlon offers log on to www. subsmptlon.co.uk

I 'would like to subscribe to Model Engineer for £11.70 ever y three months
by Direct Debit — please fill out the form opposite (UK only).

HIGHBURY

E OFF PA

T OPTION 1. Name and full postal address of your bank

I would like to subscribe to Model Engineer for myselffas a gift (please or building society

circle) and save 28% with a one-off payment by
Cheque (made payable to Highbury House Communications)
and write V026 on the back
Postal order (please include ref.vV026)

To: The bank/building society manager
Address

Issues UK Europe (inc. Eire) US Airmail RoW Airmail || | Postcode.........cccoeun. e
26 £46.80 £57.60 $61.00 £61.90
Plaskarcaid Visa Switch 2. Name(s) of account holder(s)

, Cardholders name:

pcrare [ [ TTITTTITTTITTITITNT]

3. Branch sort code

| LT TTT]

Instruction to your bank or building society to pay by Direct Debit €q )BES

B. Instructions to your bank or buikling society.
Please pay Hghbury House Communicalionss plo.
Direct debits from the actount detai led in 1S instruction
Subjiect 10 the safoguands assured by the Direct Debit

I That s i ion may remain
W Highbury House Commuricalions pic and, iT 30, details
Wi be passed electronically Lo my bank/building society.

Originator’'s identification number
[4]0[4]6]5]8]
Reference number (official use only)

NENRNNRNRNREENENEY

on

):Model Engineer,

Expiry date: e Switch Issue nofvalid date oo 3
4. Bank/building society account number Banks and building societies may not
Signed: Date: l l l ] l l l [ ] | accept direct debit instructions for some
: s of ac ts.
Tide: Initials: Surname: Tyt of e
Please allow 28 days for delivery of your first issue. We cannot accept responsibility for orders Iost.
Address delayed or damaged in the post. Details of the Direct Debit Gi are avallabl
PLEASE RETURN YOUR COMPLETED COUP
| Tower Ho use, Sovermgn Par'k. Market Harborough Lelc LE 16 9EF
Postcode: Country: M
E-mail: Model Engmeenng Subscnpuons.wiseowIWoddwrde Pubhcanons SISO Candlewood Street. Smte I Lakewood.

, Tet

tions: Offer valid until 30th July 2005. Subscriptions will begin with
t che ﬁrst avallabie issue. Please allow 28 days for delivery of your first issue.

Pleasa tick this box if you do not wish to receive any further information from HHC Pic
Please tick this box if you do not wish to recelve any further information from third party com-

CA 90712-1900 US.A. Tet 562-461-7574 Fax:562-461-7212 email info@ wiseowimagazines.com

panies selectad by us



gandmtools

Be the first to see our new stock and look at the new

arrivals page on

email: sales@gandmtools.co.uk

THES
Emmﬂuila Super 11 Cantre Lathe,Tooling, 3phVEC ....£2100.00

par 11 Cantre Laths, hnlnq,MlBC
Emco Maximat Supar 11 Contra Laths, Tooling, 3ph VGC ...£2100.00
Conact Cadst Plus CNC Laths, Used Onca Only 240 vol, ... £1450.00
Pultra 'IMBM:P\ Latha, Drive Unit, Coats, Chucks,

Pultra 1770 Bench Lathe cfw Handrest Tailstock, 10 Collets,
No Mator

Danford Startun CNC Bench Lathe, Iph, Manual ... ... wm
Denford Starum CNC Bench Lathe with Auto Tool Turrat, 1pli .......

Denford Orac CNC Banch Lathe, 1ph, Manual ... ... ... nm
Boxford AUD 5~xzrm Wall Tooled, New 240 Volt
Singla Phasa Motos £1850.00
BUD i'nli"lﬂh PCF Tooled, VEC Fittad New
240 Volt Motor. £1650.00
Boxford AUD 4 7” x 187 Latha,Tooled New Single Phase
Motor Ftted £1250.00

otor

Bauford Model A 4 7 x 18° Lathe, Stand, Gearbox PCF,

Toaling lo Phasa
SN lethe e

Mytord Super 7 Lang Bed Banch Lathe, 1ph, Oid,.....

wwa?Bandlmﬂ!GB o, Stai

3 Jaw and g E Wi

My!nniSw Bonch Lathe

Toaling,

Colchester Tri 175,
Eolchaster umph 2000 Gap Bad Lathe, 717 x 507,

Clarkson R £ 17500
Viceroy Double l‘:ndnd Buifar/ Iph £ 2500
Turner 6" x 16" Heavy Duty Belt Linisher,Spare Balts 3ph....£ 500.00
Hauser Jig GrindorWall Tooked 3ph ......cccoicns i £3750.00
Jones & Shipman 540 Surface GrindarMag mcm_-_ﬂm
Machine 3ph. £ 15000
Canning 2HP Polishing Spindig 3ph ..o cocecee £ 35000
SHAPERS
Elfiot 14M Shaper, 3ph. £ 400,00
Elliott 145 Shaper, 3ph. £ 5000

Main Gear For Alba Shapor & Box of Other Spare Parts_....£ 100.00
Box Tabla & Other Parts for Elliot 10M Shaper ......... LOTE 100.00

BOXFORD SPARES & TOOLING

Change Gaars {Also Fit Southbends]

1BT-L10,18T-£11 207611 21T-£11 207-£11 20T-£11 24T-£11 267611,
TITE11 267611, 30T-£12, IT-E1 RT-H12I6T-H28TL 12371812,
JBT-EM A0T-E14 4IT-E14 A2T-E14 MT-E14 A5T-L 14, 46T-£14 4BT-£14,
SOT-£15,52T-£15,53T-£15 5S4T-£15 56T-£15597-£15,507-£15,54T-£15,
TIT-E18, T5T-£18,79T-£18,807-£20,88T-£22, 100T-£25, 1277-£30,
100127T Comp Gear
1271357 Compound Goar
54/18T Compound Gear
T2her Gear

Colchestsr Chipmaster 5* x 20° Lathe Matric, Tooled,
Qulat VGC,

St e M X Ry £ 35000
Colchester Bantam 1600 5 x 207, (Late Typa) Chucks,
I;:r Op Collat Att,Coolant, OCTP Guards, Light, Manual,
CNMIMM 1600 5 x 20 Tooled, Coola
QCTRVEL, ! £1450.00
menml:uc Manual/CNC Training Latha, Faults, ........ £2000.00
umlrsmuu ou&nmmnummwou
Hwﬂw‘l W30 6" x 25" Gap Bed, Well Tooled Inc

Lavar Op CoBat Chuck 3ph ETT50.00
Hnrﬂldl'll Cantra Lathe and T £ 75000

Harrison 4 77 x 25" Centra Lathe with 'hulnl..!ﬂl__ ...... £ T50.00
Pultra 1770 Cabinat Moantad Micro Lathe Driva Unit,

Wiall Tooled,
Acarn Capstan Lathe, 1ph, Cut Off Slde,Oid
Acorn Capstan Lathe, 1ph, Cut Off Siide, 0id ...

DRILLING MACHINES

Baxford
Thoka Arbo
SFms Mhhhfnr Fobco sn:,m and 10/8

& Bonch £ POA
H lG N Blnch Tlmhg Machine, Fitted 1847 -14"
Drill Chack 3ph £ 75000
Startrite Mercury Banch Drill 3ph.. . —....cooomce v £ 15000
Claarance of Maddings, Startrite, Progress Tauc o Fobea,
Union P#lar & Banch Drills Choice of 25
all Threa Phase From £35.00
Meaddings Pacara PHIar DAl ... v niics o i £ 31500
Sealey Drill, 1ph, £ 15000
MILLING MACHINES
TEP CNC Baach Engraver, 1ph, Unused, As Now . .......... £ 750.00

Aciara F3 Vartical/Hori Tolroom Ml 3 Axis DRO,

Wall TMINI?\ £475000
Tom Sanior 1\I‘Mhmll. wmmwm:

Hlnulru 2 =

dﬁmlﬂ [urrat Mill, 42° x 97 Tabla,
Turrat Mill, 3ph

Alaxander 24 Dio SinkegEngraver, Singla Phase,

2UAVOHVEE e e

Adcock & suplqr Vertical Mill, 40 INT3ph.........

Baxford 165HMC CNC Horizontal Machining Cantre

Burka Mn:lh'!nd CoLSmH Harizontal Mil, Ol

KRV Turrst Mill, DRO, 3ph

BCA Jig Borar/Mill, &I‘d Edlnl;ﬂl

BCA Jig Borer/Mill Stand, 4 Collets, Koyl

Vica, 1)

Bouford V30 Varlable Spnﬂi Vartical Mill
30 INT Spindla Collet =
Tom Sanior Vartical Mili

SIP HWII,N m’?ﬂ'

Housor 3BA Jig BOrordph ..o s o s £2000.00
Hauser 2 BA Jig Borer,3ph.
Bochlar Pinion Leaf Cutting Machine __.
Clock Gear Cutting Maching, Constructed from Clarkson

T &C Grinder, 1ph £ 21500
Thfll 158 Univarsal Milling Machina,

oot - 250000
Mn CNC Vertical Ml Anilam Crusader 2 Control,
“Aph, Not Waorking, £ 50000
PW'EFI HACKSAWS/BANDSAWS ETC

ster Powor Tools Matal Cuting Bandsaw,1ph

Sturtrhl.lmrnﬂ"l: Off Saw3ph _......

Startrite 18-5-5 Vertical Band saw, 3ph VGO
Startrite 18-5-5 Vartical Bandsaw.|

Hlﬁhlw HW Pracision Circular

mith 260 A bandsaw

aroy Doubla Ended Grnder, Podestal Stand, 3phVEC .. £ 250.00
Chﬁmn 1.8 Drill Point Grindar,3ph, Lots of tooling. ........ £1650.00
an-mms Dri} Point Grindar on Cabinat Stand,
£ muw

22T Tumbler
Bodord Manual *Know Your Lathe®™ Naw Copies &
Drawings & Parts List
Bondord 4” Chuck Backplate, Drilled Used —........
Boxford 5 Chuck Backplatas New
Baoodord 5° Catchplato ...........
Pratt Burnard 4™ 4 Jaw Chuck .
Toolmeax 67 4 Jaw Independent Chuck Fited Boodord
Backplats NEW

Baudord Lathe Cabinats Cupboards Coolant Tank,Tray,
Ideal for Many Small Laths ............
Headstock Saddla & Apron Parts Avallable
41" &5" Talktocks
Basdord Change Gear Covar
Boodord Change Gear Ouadrant ....
Boodord Topslide ASSEMBN ... o e
Baxdord T-Slotted Boring Table 8 7" x 77, Fitsin Ph:o

of Cross Slida,NEW. £ 13500
Boxford Power Crossfead Saddle Assembly oo £ 150,00
Boodord T-Slotted Cross Slide NEW,Fits
AUD,BUD,CUD, TUD ModaisA B & C...com s s

Baxdord Taper Turning
Beodord Scraw Cutting Gearbox & Leadscrew ...
Boxdord Cross Slide S0 ....oooio i e
Boodord Cut Off Stide

MYFORD SPARES & TOOLING

Change Gaars:
20TE.00,21TE7.00,22T£7,00,24T£7.00,25T£7.50 26TE7.50 2TTET.50,
2BTER.00,297E8,00,307£8.00,31T£R.50,32TE0. 50 ATER50, MTERTS,

00, 36TE9,00,37T£9.50, JATE9.50,29T£9.50 AUTEA50,42TE4 7S5,
ATE10.00 A4TE10.0045TE10.50,46TE 11,00 47TE11.00,48TE 11,00,
SOTE1A50,51TE1A50,59TE14 50, 54TE14.50 S5TE14.75 S6TE15.00,
STTEIS.00,58TE15.00,59TE15.50, 60TE15.50,61TE16.50,62TE 16.50 63TE17.
I0LBATETT 00,85 TE18.00 56T 18,50 70TE18.50 75TE19 50,80TE21 50,
B1TE21.50,857£24.00,80TE24.00, 91TE25.00 45TE26.00,100T£27.00,
127TE35.00
Matric Convarsion Set,Comprises Quadrant Gears,

Spacers and Studs NEW
Myford Quick Change smhn\. Leadscrow and Cover ......£ 550.00
Myford 3 Point Steady NEW ...... £ 10500

Myford 2 Point Steady NEW ....... PRSP ], |
Myford Supar Manual Inc Gaarbax Info .. e e £ 2200
Tookmeax 100mm 3 Jaw, LNEW £ 1250
Tookmax 160mm 4 Jaw Ind Chuck Myfard Dirsct
MountNEW £ 1500
Myford 7" £ 00
Myford 5° Facaplate £ 4000
Myford 4 17 Catchplata £ 150
Myford 47 Chuck £ 1800
Mylord 5™ Chuck B: ol £ 2000
Myford MATI V Block o120
Myford Cross & Top Slide Fitted Singla Toolpost Late Type,
Unused £ 1950
Myford Super 7 Tallstock £ 17500
Myford ML7 Saddle/Ap £1250
Myford ML7/Super 7 Lathe Bed twell used) ... ine £ 4000
Miyford Supar 7 Cabinat Stand with Cupboard Rusty Bottom
Edge Long Bad £ W00
Mytord Supor 7 Saddig Apron & Cr08s SHH0 ... £ 15000
Myford Part No 1430 Series 7 Leadscraw
& Pointar £ 2500

yiord Rear Toolpost £ 4m
Myford g Vertical Slide £ 20000
MyfordToolmax Quick Changa Toolpost + & holders £ 11500
Myford Quick Change Gaarbox & Loadscrew ... £ 51500

Mylord Con Rod Boring Fidure, Rarel ... =
Miytord Handwhaesl Operated Cut Off Slide,with
2 Toolposts, VBC.

£ 20000

Telephone 01903 892510

our website

web: www.gandmtools.co.uk

i Super 7 Tallstock

New Myford Toolmex My
4" Self Centering Complete,
3 Jaw Chuck, £165.00 plus vat.
with Key & Reverse
Threaded Body,
Fits Super7 & MLT

£425.00 plus vat.

3ph,
t":?‘?ﬂﬂ%% p!us vat.

Clarkson R8 Autolock
Collet Chuck,

Mitutoyo Bore Gauge Set,
10-16" Range, New,
now only £150.00 plus vat.

Kanon Height Gauge,
as New, Boxed,
3 sizes avallable, 300,
m,
all only '£75.00 each
plus vat

Mitutoyo Inside Groove Vernier Ca
0-150mm, as New,
£75.00 plus vat

Conect Cadet Plus
CNC Lathe,
Only Used Oncel,
240volt, VGC,
£1450.00 plus vat.

— 1

Mitutoyo Gauge Block Set,

Haglsl'l‘:lrar'l"astl:?at,ted as New, Grade 2, sizes avallable

46 Piece Metric Set (pictured) £150.00

Fits L5/6 and 140 87 Piece Set £200.00 plus vat,

Lathes,
£150.00 plus vat.

All items are subject to availability. All items are subject to postage and packing and vat @ 17.5%.
Opening times Monday-Friday 9am-1pm & 2pm-5pm. Saturdays 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

fax 01903 892221

Emco Maximat Super 11 Centre Lathe,
Tooled, VGC,

Bowed, was £200.00 plus vat

INER CAUPER

liper,

blus vat,

103 Piece Set £225.00 plus vat.

=
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ENGINEERING SUPPLIES [

SEE US AT PICKERING 23 -25 SEPTEMBER 2005!!

o

PHONE FOR YOUR FREE 120 PAGE

CATALOGUE 01582 471900

ORDER ONLINE AT WWW.CHRONOS.LTD.UK

SET OF 7 INDEXABI.E LATHE TOOLS

i)

CODE SCT126 s
£42.00 oot

.

SET OF 6 HSS PLAIN SHANK
T SLOT CUTTERS

PLAIN HSS
SHANK

1/4-5/16-3/8-1/2-5/8-3/4
CODE SCT071B - £65.00

GEAR CUTTERS + ARBORS

SET OF 6 CUTTERS
0.5 MODULE - £48.00
2MT ARBOR - £48.00
3MT ARBOR - £48.00

POLICRAFT POLISHING SET OF 4 INDEXABLE COUNTERBORES
KITS INC. MOPS,
% CAP SIZES
COMPOUND + ARBO
RN A a8 7716
Code FoR FRICE
PCIOOT  BRASS 21280 172 5/8
RCI002  STEEL £24.70 ! C/W INSERTS
PCIO03  WOOD 2070
PCI004  RASTIC 1270 W -
’ PCI005  CHROME  £1470
CODE SCT 133 S - £49.95

SHOBHA 6” ROTARY TABLE

TAILSTOCK & DIV PLATE SET SPECIAL OFFER!!
= - CODE
a" { Q XPo0 TABLE ONLY £90.00
t& XP101 TABLE + DIV SET £110.00
P \ XP1 TABLE + DIV SET
+ TAILSTOCK £139.001

4 5LOT MODEL

2MT CENTRE HOLE @
DETAILED MANUAL Code XP1

WHILE STOCKS LAST!

VERTEX BSO DIVIDING HEADII

£194.00

72\
e
an

PRICE
s

Code
XP17

VERTEX K TYPE MILLING VICESII

WIDTH PRICE
4" [K4
5" K5
CGB 6" (K6

£99.0011

VERTEX &" & 8" ROTARY TABLES

IMEM PRICE
XP8  HV6 TABLE &15500 £125.00
TSI TAILSTOCK &é8-08 £47.95
DP| DIV SET &68-00 £37.95
HV8 TABLE Sded-0e £192.00
TS2 TAILSTOCK &&8.88 £58.00
DP2 DIV SET___ &68.66  £52.00

CHRONOS IMPORTED CHUCKSH

5

JIAW SC - e
Cﬁo E

XP72 %mn £39.95
XP73 100MM  £49.95

XP74 125MM  £59.95
AJ%W INDEPENDANT
4995

100MM  £56.95
125MM  £64.95

XP76
XP77

NEW CLAMP SET FOR VERTEX + SHOBA 6"
ROTARY TABLES

ol

Code SCK1 - £15.00

e T T R ST
NEW - 80MM FRONT MOUNT

NEW 80MM 4 JAW CHUCK +

NEW - MICRO MACHINING DVD S BY J F RODRIGUEZ
EXCLUSIVE TO CHRONOS - SOLE UK DISTRIBUTOR

THE MILLING MACHINE & ITS USES
4 HOURS LONG. COVERS ALL ASPECTS OF MILLING
CODE DVD] - £34.95 INC

GRINDING LATHE TOOL BITS AND OTHER THINGS ao R
90 MINS. CODE DVD2 - £26.95 R Viceos

MICRO MACHINING ON THE TAIG/PEATOL LATHE

2 HOURS, INCLUDES FACING, TURNING, GROOVING, PARTING,
CHAMFERING, DRILLING, TAPPING ETC ETC ON THIS POPULAR
SMALL MACHINE, EXERCISES ARE APPLICABLE TO ALL SMALL LATHES
CODE DVD3 - £26.95

ADVANCED TAIG/PEATOL LATHE OPERATIONS

4 HOURS. SEE THE PEATOL LATHE PERFORM SOME OF THE
MOST UNORTHODOX MACHINING TECHNIQUES THAT MOST
THOUGHT WERE IMPOSSIBLE = 4h
CODE DVDA4 - £34.95

THREADING ON THE LATHE

2 HOURS. FINALLY THE MYSTERY OF THREAD CUTTING HAS
BEEN MADE SIMPLE ENOUGH FOR THE BEGINNER

CODE DVDS - £26.95

MACHINING OPS ON THE 7X10 VARIABLE SPEED MINI LATHE

4 HOURS. THIS DVD IS ALL ABOUT THE 7X10 VARIABLE SPEED MINI LATHE CURRENTLY OFFERED
UNDER VARIOUS BRAND NAMES INCLUDING THE CLARKE 300. IT IS VERY THOROUGH INCLUDING
A FULL TOUR OF THE MACHINE AND SHOWS VIRTUALLY VERY BASIC MACHINING CUT A LATHE
CAN DO. AN EXTREMELY INFORMATIVE PRESENTATION WHATEVER TYPE OF LATHE YOU HAVE.
CODE DVD6 - £34.95

MILLING WITHOUT A MILLING MACHINE
2 HOURS. LEARN HOW TO DO SUCCESSFUL MILLING WITHOUT
AMILL - USING YOUR LATHE AND EVEN A DRILL PRESS.

3 JAW LATHE CHUCK MOUNTING PLATE FOR SHOBA 4” CODE DVD7 - £26.95
ROTARY TABLES | | MAKING GEARS THE EASY WAY
4 HOURS. THE SECRETS OF THE HOB REVEALED, HOW TO USE ONE AND EVEN HOW TO BUILD
Includes 2 of OME FROM SCRATCH ON A SMALL - MEDIUM SIZED LATHE AND SMALL MILUNG MACHINE
T CODE DVDS - £34.95
jcrws, chuc Iteys d
ot iy . Code YO | | FURTHER DETAILS AT WWW.CHRONOS.LTD.UK
OR ASK FOR OUR DVD LIST
Code BSCH - £60.00 £49.95
SHOBA HZ/VT ROTARY TABLES BA TAP + DIE SET IN WOODEN BOX 5 PC QUICK CHANGE TOOLPOST SET | | SPARE HOLDERS FOR MYFORD & BOXFORD
SUPERB QUALITY INCLUDES 2 STD HOWDERS, 1 | f cvetems
0,2 BORING & 1 PARTING
4!’ 6!
y 8,10
" Code PRICE b
+12BA | §Code  TOSUT TYPE PRICE
| X2 3'£69.95 XP59  MYFORD B MvkoRo s1D £13.95
VP4 4" £99.00 - %}3309 B%%O&D b ggg agﬁroORED ExSTTENDED £1 9.35
CODE EBAS - £31.95 SH6000  £125.00 XP64  BOXFORD EXTENDED f;:qu

SECURE ONLINE ORDERING AT WWW.CHRONOS.LTD.UK
PRICES INCLUDE VAT & CARRIAGE (UK MAINLAND)

CHRONOS LTD, UNIT 14 DUKEMINSTER TRADING ESTATE, CHURCH ST, DUNSTABLE, BEDS, LU5 4HU

PRICES ARE CORRECT AT TIME OF GOING TO PRESS AND ARE ONLY AVAILABLE WHILE STOCKS LAST
TEL (01582) 471900 - 5 LINES FAX (01582) 471920 WEBSITE WWW.CHRONOS.LTD.UK
EMAIL SALES@CHRONOS.LTD.UK




Get into business
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Ever fancied taking up model engineering as a living? We
are told that Historic Steam Models is for sale. The
business is a division of Vision Engineering, an
instrumentation engineering company based in Surrey. The
company says it has been generating substantial turnover,
mainly from the two primary models that were refined from
the designs by Maxwell Hemmens of Yorkshire.

Plans and designs including CNC programmes for the
two main models and drawings for numerous other engines
and locomotives are included in the sale. The York - Bolton

Plant and Mill Engine is a 1:24 scale model of an1890s stationary steam engine. Merlin isa 1:10
scale model of an agricultural engine, used to power threshers, saws, grinding mills, and so on. The
models are manufactured from brass, copper and stainless steel. Many of the components are

electro-lacquered or stove enamelled.

Two demonstration models, one Merlin and one York
Bolton, both are fully assembled and in perfect working
order, as well as a suitable compressor for non-steam
running are included.  Tooling, stock, purchasing
information are all available as well as an international
database of customers, and prospects totalling 3,173
contacts generated from advertising, exhibitions and a
website. The website comes with all images, source files
and codes. Spare parts for three Or more, are
included. Contact Tom Ashby on 01483 248300 or e-mail:

75 and still going strong

This year’s Model Engineer Exhibition will be
the 75th. Everything is now booked. Once again
we are refurning to the popular Sandown Park
racecourse venue. Once again we are looking
forward to the best display of top models and
equipment, great club stands, and trade stands
with bargains that are worth waiting for. Put the
dates in your diary. It's the usual period between
Christmas pudding recovery and New Year
festivities, December 29 to 31, to be precise.

If you have a nice model, why not show it. It is
not a competition, although awards are made to
recognise achievement. It is for everyone, not
just potential Gold Medal winners. Not finished?
Let everyone see how it is coming along by
putting it in the loan class.

Promote your club. Take a club stand. Its good
fun, interesting, and a chance to make new
friends and compare notes.

Be part of this very special show.

Bristol weekend

The highly popular Bristol SMEE model
engineering and hobbies exhibition has been set
for the weekend of August 19 to 21. It will be
staged at the Thornbury Leisure Centre, a short
distance from the city. This is said to be the
largest show in the West Country, and covers all
aspects of model engineering, including
locomotives, traction engines, clocks, and
stationary engines.

It also includes model boating, model aircraft,
and woodworking, with many local societies
taking part. There will be a boating lake, train
rides, steam displays, together with a display of
other crafts.

The leisure centre is within easy reach of the
M4/MS5 interchange, and has plenty of car
parking. Catering and a bar complete the
facilities.

tom.ashby (@ visioneng.co.uk

Thornbury is a small town within easy walking
distance with many local amenities for visitors.
Contact George Ganley on 01454 318748.

An experiment for readers

You will notice that our friends at Greenwood
Tools have placed an additional experimental
full-page advertisement in this edition. The
reason is simple. Greenwood Tools are main
distributors for many top brands which cover
not only metal cutting, but power tools, hand
tools, metrology and other aspects of
engineering.

In model engineering circles, the company has
concentrated on  metalworking  brands.
Supported by one of their main business
partners, Dormer Tools (UK) Ltd, a special price
deal is available in the ad for readers on tool sets,
giving at least of 60% off list prices until the end
of July.

If that is successful, Greenwood Tools will
approach some of its other principal
manufacturers with the idea of creating similar
full-page special offers in future editions.

We await the results with interest.

Quick thinking at Maxitrak

Maxitrak has a couple of new products on the
way. A Class 66 battery-powered diesel, and a De
Winton ‘coffee pot” vertical boiler steam
locomotive with an attractive introductory price.
More of that in a later issue, plus details of an
clectronic water gauge — a brilliant idea at a
sensible price.

Meanwhile, a true story.

Some weeks back the company received a call,
dreaded by many.

“Hello, I am from Trading Standards, is that
Maxitrak?”

“Yes, how can we help?”

“Are you still in business? Our records show
that you started in 1978 and to date we have not
had a single complaint. So we thought we had
better come along and see if you re still going.”

“OK

So round they came.

“Do you have wheel chair access?”

“Yes, we have a wheel chair ramp,” was the
quick thinking response, pointing to what had
hitherto been called the engine-loading ramp,
and re-christened for the occasion.

“Do you include VAT in all quoted prices?”

“Yes™ and all the catalogues were handed over.

Maxitrak did have one failure, however. They
failed to sell them a kit to make sure it went
together properly.

CHUCK, the MUDDLE ENGINEER

by B. TERRY ASPIN
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More big guns

SIRS, - I am writing to say how interesting I found the article by David
Wilcox describing his model of the 5.5in. medium gun. This brought
back memories for me as | remember this gun quite well.

Our regiment — the 58th Medium had this gun in Germany in the
1950s. 1 was with the regiment for nearly two years stationed near the
Hohne firing ranges. Here are just a few instances | remember:

In the hot summer of 1957 during live firing exercises, occasionally
the camouflage nets would catch fire on recoil!

One day the hydraulic pipeline burst showering us all with hydraulic oil!

We only ever had one hangfire, but of course one is enough.

Nevertheless, this gun was a formidable piece of artillery as you state.

I remember the guns in our regiment all had a machined metal plate
on the breech block. This was used with an American made clinometer
during a ‘precision’ shoot, a fact David Wilcox has not mentioned. I
believe all these guns are now with the New Zealand and Indian armies.

Congratulations to David Wilcox on his fine model — I admire his

patience.
R. Darby, Sheffield.

Framed!

SIRS, - I must take issue with Dennis
Monk’s observations concerning cast
frames for the BR Britannias (M.E.
4245, 15 April 2005). I have long
held the view that the often quoted
fault with bar framing was that it was
very much heavier than the
‘traditional’ plate frame.

I worked for BR in a CMEE’
office and a little later in South
Africa. The locomotive pool in
South Africa was a revelation in its
diversity and good engineering
practice based on American ideas.
Though I never worked for them [
have a high regard for the
locomotives built by and for SAR.

I have gone through some quick
but nonetheless reasonably accurate
sums for the Britannia and a local
pair of locomotives  with
comparable dimensions to the BR
locomotive, one has the same power
output, the other is 40% more
powerful. The BR engine had
frames  1!/4in.  thick and
approximately 42in. deep, on the
SAR engines the top bars of the
frame are 5 x 4in. and 5.5 x 4in.
deep and the lower one about 3in.
deep , the respective areas are then
BR - 52.5sq. inches , 19D - 32sq.

inches and the 15F 34sq. inches. My
contention is that the masses of the
three engines would also be
proportional to these areas which
says the bar frames are much lighter.

Many bar frames were tapered at
front and back over the carrying
wheels which would narrow to half
width so there would be a
considerable saving here. All
frames have to have cross bracing
but the amount in the Britannia
frame was considerable and I would
guess was about the same mass as
in the bar framed comparisons.
SAR had several early classes of
locomotive with both bar and plate
frame variations and [ think they
give the lie to the thought that bar
frames were too heavy. The classes
14 and 15 had these variants
utilising exactly the same boiler and
dimensionally the same throughout
but in each case the bar framed
engines were lighter , 14 - 90 tons,
14CRB - 83 tons, 15AR - 94 tons
and the 15B 91 tons. These
locomotives were also producing
greater piston thrusts than the
Britannia as they all had 22in.
cylinders in place of the 20in. in the
BR engine. All the SAR types have
cight coupled wheels which would

make the total frame heavier as
there was one more set of pedestals
than the Britannia.

I first came across the comment
that the original Britannia was to be
bar framed in a paper to the Inst
Locomotive E around May 1951 by
E. S. Cox and the diagram would
indicate that the frames were to be
like those of the SAR engines,
made from cast slabs fully
machined all over but the team that
went to America and, 1 presume,
General Steel would have seen cast
beds as the slab frame was then
some twenty years out of date. The
frames on inspection might have
included those for SAR class 25, a
120 ton 4-8-4; class 24, a 72 ton 2-
8-4 and the big Garratt frames for
Class GMA and GO which were
187 ton mass. A cast bed would on
face value appear to be exceedingly
heavy compared to plate as the
complete cast bed contained the
cylinders, all cross bracing, air
tanks, and every conceivable
bracket, blob and lug required,
climinating bolts entirely in
equipment subject to cyclic loads,
but General Steel took the
opportunity to reduce thicknesses
in less critical areas so the beds for
the class 24, for instance, could not
be more than around 30 tons mass
and that would be hard to beat in a
plate frame loco carrying a 5ft. 6in.
boiler by 18ft. long and 36sq. ft. of
firebox grate at the end.

I believe the reason for not
proceeding with the bar framed
Britannia was more to do with
politics than sound engineering as
the general instruction to the design
team was that all locomotive
building was to be done in house
and immediately that would rule out
cast beds as these could not be
machined by the BR shops.

I cannot believe that the bolting
of the motion bracket entered into
any calculations as with bar frames
the practice was well established in
America and proven over the 50
years before the Britannias were
thought of. One small advantage of
the bar frame was its thickness and
with some local thickening at bolts
on cast parts that clamped to them,
the bolt lengths could be long
enough to permit straining of the
bolts to ensure that they would
never relax enough to let the mating
parts breathe which, with only
11/4in. plate and the normal 1!/4in.
bolt, would not be quite so easy to
achieve, if possible at all. On the
cast bed there would be no bolts and
in any case BR design had no

reservations about placing the
frames on the axle box centre lines,
which was the intention for bar
framing, they chose to follow
Bulleid and the Merchant Navy
design, which must have hurt.
Sadly, the bar frame was the right
way, | would think three quarters of
the world’s locomotives possessed
them and I can make comparisons
on life and maintenance of bar
versus plate frames to know which
worked best. Nonetheless, the
Britannias were good engines and
in many ways a major step up on
what was there already.
Alan Aldridge, by e-mail.

Let there be more light
SIRS, - 1 am aware that there are
some stroboscopic effects from
fluorescent tubes, however they do
run cool and give an excellent
spread of light.

I have a workshop which
measures 18 x 12ft. and it has four
6ft. x 70W units equally spaced and
the one over the lathe is doubled up
with a second tube set 1ft. apart
from the main unit, this minimises
shadowing for fine work. Do
remember though that these tubes
emit most light sideways and very
little endwise. If you want a more
daylight colour, some tubes are
better than others. The standard
tube is green deficient and may not
be to your liking.

The use of halogen bulbs should
be restricted to machine lights (12v
x 20W) because of their greater
heat generation or certainly higher
surface temperature. Although
Andrew Howard may be short
sighted, he is wusing a high
brightness to shut down the iris
which gives a greater depth of field
in focus. I do not know what wall
colouring he has, a white wall or
white surface, even polystyrene or
one of the smooth surfaced
polystyrene boards used for display
boards can bring a better even light
to bear on a subject.

Ken Willson, Hants.

Technology

SIRS, - Thanks for the Technology
Report in M.E. 4244, 1 April 2005.
This reminded me of a remark
someone made in Post Bag, about
four or five years ago, that he had
changed the copper tubes in his
steel boiler to steel tubes and found
no noticeable difference in steam
generation. | can confirm this
experience with my Durham and
North Yorkshire traction engine. A
subsequent reply in Post Bag stated
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that the conductivity of the metal of
the tubes is not the controlling
factor. The difficulty is in getting
the heat out of the combustion
gasses into the inner surface of the
tube and getting the heat off the
outer surface of the tube into the
surrounding water. This is without
considering any soot on the inside
or scale on the outside of the tubes.

This reminded me of similar
correspondence in a motoring
magazine about 30 or 40 years ago
when it was remarked that the
shallow fins on the outside of the
cast aluminium gearbox casing of
the (original) Mini car would not
dissipate much heat. Remember
that the engine and gearbox used
the same oil. The knowledgeable
reply stated that the fins would do
more good on the inside of the
gearbox, because it is more difficult
to get the heat out of the oil and into
the aluminium casing than it is to
get it off the outside surface of the
casing into the passing air.

There is a whole technology out
there that could benefit boiler
design and steam raising. Could
some knowledgeable person please
enlighten us and help us generate
steam more efficiently?

Finally, may [ endorse John
Ditchfield’s plea for e-mail
correspondents to identify their
whereabouts.

Tony Webster, Northants, by e-
mail.

Wellington bombers

SIRS, - It was most interesting for
me to read Phil Hopkins® letter
(M.E. 4246, 29 April 2005 re-
Wellington Bombers fitted with a
mine sweeping device.

In April 1940 whilst on my back
in the Isolation Hospital at Ashford,
Kent (now under Junction 9 of the
M20) with polio, 1 have always
remembered, despite being only
5!/2 years-old at the time a low
flying bomber fitted with an
enormous ring which spanned the
fuselage and wings coming over the
hospital one dark stormy evening. |
have recounted this story at various
times over the years and have
encountered  many  different
reactions from being viewed as
being a figment of imagination
from a sick child, to being
completely nonplussed.

It was only in the last couple of
years or so that I read an
acronautical magazine  which
revealed all to me. The bomber was
indeed a Wellington, and the mine
sweeping device was a product of

WViews and o
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the fertile mind of Barnes-Wallis.
The bomber was fitted with this
large coil, and a generator set in the
fuselage. Due the weight of this
assembly every extraneous piece of
equipment had to be removed from
the aircraft to enable it to fly. It
would be interesting to know
whether this equipment was in fact
successful.

Clive R. Young, Kent.

Sticky fingers?

SIRS, - With advancing years my
fingers are no longer as nimble as
once they were, and a certain
amount of scarring has reduced
sensitivity at the tips of some.
Recently, with a prototype (two
steps forward, one two or three
back), I had some small screws to
do up (several times!), and not
much space on the nut side, albeit
plenty on the Phillips-head side. My
wits are, alas, also getting less
nimble, but the failing in the fingers
stirred the wits to come up with this
new, to me, solution.

The foundation is one of those
smooth sticks used for making
water-ice lollipops. They are
approximately 100 x 12 x 1.5mm
and have many uses in the
workshop. One end had its width
pared down to about 7mm for about
20mm, and the last 8mm on one
side of the narrow bit had a very
thin layer of Bostick Blu-Tack
applied. A hot day and my Chinese
Swiss Army knife were the only
tools required.

The nut is stuck to the stick, and
it is now casy to present it to the
screw in a right and proper manner.
A twirl with the screwdriver, a run
of a finger along one side of the nut,
an application of a mini spanner,
and it is on to the next one.

The simpler the tool or method,
the more it attracts my simple mind,
so | got a kick from M.E. 4238, 7
January 2005. The late Len Snell’s
hardness comparator and Don
Unwin’s method of heat treating
springs elicited a standing ovation
from me. My sanity re small springs
was finally saved by a cute method
which when used with stainless
steel wire gives an excellent result
with no further treatment. See note.
(Big springs I buy from the
experts).

Note: Home Workshop Hints and
Tips, edited by Vic Smeed,
Workshop Practice series No. 26,
Nexus Special Interests 1997 -
pages 47/48.

Derek Cooke, Australia.

Puzzled?

SIRS, - [ refer to the information in
your pages from H. N. Richmond,
who said that ideally, boiler feed
water should be “at a low positive
pH”. My school Chemistry tells me
that pH runs from zero (acid) to 14
(alkaline) approximately, so ‘a low

base 10 of the Hydrogen ion
concentration”, and a concentration
of 10 to the power -7 is
approximately ‘neutral’ (neither
acid nor alkaline). Pure water thus
has a pH of around 7. I surmise that
by ‘a low positive pH’, HNR means
*just on the alkaline side of neutral’
or say pH 8-97
Chris Finn,
by e-mail.

Seen it all?

SIRS, - Just when you start to think
that you have seen it all, along
comes someone like John Olsen.
To adapt something published in
1887 and come up with a method
of producing curves on a shaper
really goes to show just what an
inventive lot model engineers are,
and what an excellent magazine

East Yorkshire,

M.E. is.
D. Charles, by e-mail

pH’ must be very acid indeed.
pH is defined as “minus log to

M.E. musical clock

SIRS,- Claude Reeve was a very fine amateur clockmaker. Everything
he made was beautiful and well proportioned. I never saw anything from
his workshop which was ugly. During his life he made some 50 clocks
after retiring as a dental mechanic. Several of his designs were published
in Model Engineer. By today’s standards his instructions were very brief
and his photographic contributions were confined to pictures of finished
assemblies.

Recently I have revised two of his designs. The ornate Regulator
clock (which was on show at the Model Engineer Exhibition at Sandown
Park last January) and is being serialised in M.E. [ have also done the
same to his 4-legged gravity escapement clock. Claude’s drawings have
often been criticised for not showing enough detail. He did not like
making the drawings; in fact he didn’t do them, he simply took the clock
movement up to Noel Street where the M.E. offices were at that period.
The clock was dismantled and the wife of the late Martin Evans then
made the drawings. In the two clocks which I have just made I have
simply enlarged the drawings to full size and then any missing
information can be taken from the full size drawings.

I now want to tackle the Musical Clock which Claude made during the
war. A brief introduction with pictures was published in M.E. in the April
Oth 1953 issue. A there was sufficient interest and the serial
started in 1956. Later in 1975 the serial was published in book form.
Unfortunately no attempt was made at that time to update the original
serial.

By today’s standards the clock is difficult to make and very expensive.
Two sets of tuned bells (octave) are specified and these would cost just
under a thousand pounds from the Whitechapel Bell Foundry. Five
different module sizes are used in the clock and with the price of cutters
now, this would entail an outlay of some £300. Pinion wire which is
unobtainable today is specified and if these are to be cut then there
would be a substantial outlay for the cutters.

The purpose of this letter is to trace anyone who has made
modifications to the clock in order to reduce the expenditure required
for the tooling. 1 am pretty sure that the clock can be made to carry out
the chiming and musical work on one set of bells, also that the number
of module sizes could be reduced to two, but I would like to hear from
anyone who has achieved this. I seem to remember that someone did and
the clock was shown at the Model Engineer Exhibition at Wembley. I
would be most grateful to receive any relevant information via the
Editor.

John Wilding, Hampshire.
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Mr. A. Crossfield's 5in. gauge large Prairie tank engine was awarded a First
Certificate, the Barry Jordan Award for Best in Show and the Myford Shield.

Mr. I. Dahlberg's 2:5 scale Mercer Raceabout earned its builder a First
Certificate and the Precision Paints Award for the Best Finished Model.

HARROGATE 2005

T

Neil Read

reports on the competition entries
in this first-class event.
® Part |

ne concerned visitor was heard to ask
O “Has this show really been running 12

years?" upon receiving his souvenir
guide. When the answer was in the
affirmative he walked away shaking his head
perhaps realising that he too had *clocked-up’
another twelve years. So yes, this year’s
‘Harrogate® really was the 12th in the series
and Lou Rex and his family and team are once
more to be congratulated on a fine event
enjoying a superb array of models, strong
club and trade support and, most importantly,
a continuous stream of enthusiastic visitors
throughout the three days of the event.
Certainly everyone | spoke to during the
course of the show was unstinting in praise
for the standard of organisation and the
excellence of the venue and I am sure they
left with many happy memories.

Mr. Bowler was awarded the Chester Shield for Best Workshop Equipment
and a Commended Certificate for his model engineer’s dividing head.

, NATIONAL MODEL ENGINEERING & MODELLING EXE

Mr. T. Halliday fettles his Foster traction engine.
(Photo: M. Chrisp)

Trophies and awards

The Barry Jordan Trophy for the Best in Show,
the Myford Shield for the Best Locomotive and a
First Certificate in Class 43 were awarded to Mr.

BITION

A. Crossficld for his excellent 5in. gauge large
Prairie tank engine (photo 1). The judges were
particularly impressed with this model because
of its excellent workmanship and superb painted
finish. The beautiful standard of rivetting on the
engine was particularly noteworthy. We know
Mr. Crossfield likes to steam his engines so we
look forward to seeing this locomotive on the
track in the coming months.

The Precision Paints Award for the Best
Finished Model and a First Certificate were
awarded to Mr. I. Dahlberg for his stunning 2:5
scale Mercer Raceabout of 1910 (photo 2). This
remarkable model has been seen at several events
around the UK during the last twelve months and
always evokes gasps of astonishment both for its
high standard of finish and attention to detail. It
was certainly a pleasure to have the opportunity
to examine it again in the well-lit surroundings of
the model hall at Harrogate.

Winner of the Raymond McMahon Trophy for
the Best Road Vehicle in Steam was Mr T.
Halliday (photo 3) for his 1:3 scale Foster 6nhp
general purpose traction engine. The previous
events | have attended at Harrogate have all been
blessed with fine, dry and reasonably warm

Model Boats - Scratch Built Class was Mr. H. Barrow for his landing craft.
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Bradford Model Engineering Society was awarded the N.AM.E. Shield for

Best Club Stand.

This superb 5in. gauge 10'/2 ton hopper wagon earned its maker, Mr. C
Garton, the Doug Hewson Trophy for Best Rolling Stock

weather. This year was rather more unsettled with
a keen wind blowing most of the time and squally
showers throughout the weekend with a hailstorm
of epic proportions on Sunday afternoon. We
therefore congratulate Mr. Halliday as much for
his staying power as for his fine traction engine
and send our thanks to all the outside exhibitors
for braving the weather so stoically.

One of my personal interests is workshop
equipment and it was with much pleasure that |
examined the range of items exhibited by Mr. P.
J. H. Bowler. The judges were obviously drawn to
this exhibit too as they awarded Mr. Bowler the
Chester Shield for Best Workshop Equipment
and a Commended Certificate for his model
engineer’s dividing head (photo 4).

—

78 Iy

Mr. J. G. Winrow was awarded the Warco Trophy for the Best Stationary

Engine for this Gnome 9-cylinder monosoupape rotary engine.

|

The boating fraternity are always well catered for
at Harrogate with a strong club presence and
enthusiastic support of the competition classes. The
winner of the Eventex UK. Shield for Best Boat
and a First Certificate (Class 52) was Mr H.
Barrow for his superb landing craft (photo 5).
Landing craft appear to be simple in outline but this
model really did warrant closer inspection as
considerable care had been taken to reproduce the
various deck fittings and other details. One
particular job I do not envy the judges having to
make is choosing the best club stand. With so many
well stocked stands to admire where would you
start? Well, however they did it a decision was made
and this year the N.A.M.E. Shield for the Best Club
Stand was awarded to Bradford MES (photo 6).

Raymond MacMahon’s 5in. gauge GWR pannier tank engine was awarded a
Second Certificate and his passenger coach a First Certificate.

Chris Vine's 71/4in. gauge LNER B1 Bongo earned its builder a First
Certificate plus many admirers over the weekend.

There was a good selection of stationary
engines of various types this year. The Gnome 9-
cylinder monosoupape rotary aero engine by Mr.
J. G. Winrow (photo 7) caught the judge’s eye
and this model was awarded the Warco Trophy
for the Best Stationary Engine. These engines
involve machining batches of parts of the same
type to close tolerances and individual items can
be extremely delicate so Mr. Winrow is to be
congratulated on his achievement.

Last but not least, the final major award was
the Doug Hewson Trophy for Best Rolling Stock.
This year this was awarded to Mr. C. Garton for
his 5in. gauge 10'/2 ton hopper wagon (photo 8).
This incorporated all the mechanism of the

prototype and was fully functioning as could be

Mr. D. Wainwright's superb 5in. gauge Manor was considered worthy of a
Second Certificate by the judges.
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This neat Atkinson steam wagon by Mr. J. Walker
was awarded a Second Certificate.

The 200cc supercharged V8 engine built by Mr. I.
Dahlberg and awarded a First Certificate.

seen from the various photos on display on the
GLS5 stand.

Other awards

As well as the major trophies the judges also
awarded a number of additional certificates. In
the Locomotive Class (Class 43) Mr. C. Vine was
awarded a First Certificate for his 7'/4in. gauge
LNER Bl Bongo (photo 9). This locomotive
won a Gold Medal and the Charles Kennion
Memorial Trophy at the Model Engineer
Exhibition in 2004 and it was indeed a privilege
to see and admire it again. The Sin. gauge GWR
pannier tank engine (photo 10) by Raymond
McMahon and the 5in. gauge GWR Manor by

A Third Certificate was awarded to Mr. C .Gibson for this neat tandem
compound mill engine.

Mr. M. Angus was awarded a Third Certificate for
the 1:3 Dodman traction engine.

Also by Mr. Dahlberg was this 9-cylinder radial
engine. It was also awarded a First Certificate.

Mr. D. Wainwright (photo 11) were both
awarded Second Certificates. Mr. B. Rylances
5in. gauge O&K locomotive (based on the Sweet
Pea design) was awarded a Third Certificate.

In the Road Vehicle Class (Class 46) Mr. J. Walker
was awarded a Second Certificate for his 3in. to
the foot Atkinson steam wagon (photo 12).
Nearby in the steam road vehicle display was a 1:3
Dodman traction engine by Mr. M. Angus and this
was awarded a Third Certificate (photo 13).

As has already been mentioned the Stationary
Engine Class (Class 48) was well supported this
year. In addition to that given to Mr. Winrow’s
award winning rotary engine First Certificates
were awarded to the 106cc 14-cylinder aero

This lovely 14-cylinder aero engine by Mr. D.
Bramwell was awarded a First Certificate.

Mr. J. Healey’s 1:4 Bentley BR2 engine won its
builder a Second Certificate.

engine by Mr. D. Bramwell (photo 14) and the
200cc supercharged V8 engine and 130cc 9-
cylinder radial engine both by Mr. 1. Dahlberg
(photos 15 and 16).

A Second Certificate was awarded to Mr. L
Healey for his 1:4 Bentley BR2 aero engine (photo
17) and a Third Certificate each to Mr. C. Gibson
for his tandem compound horizontal mill engine
(photo 18) and Mr. M. Worthington for his Stothert
& Pitt beam engines (photo 19). Mr. J. A. Cogden’s
James Booth rectalinear engine was Commended.

In the Miscellanecous Class (Class 49) a
Second Certificate was awarded to Mr. D.
Hodgson for his 1:6 scale German Tiger tank
(photo 20). This was demonstrated throughout

Two for the price of one. Mr. M. Worthington was awarded a Third

Certificate for this pair of fine Stothert & Pitt beam engines.
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Mr. D. Hodgson's 1:6 scale Tiger tank was demonstrated throughout the

event and was awarded a Second Certificate.

A grasshopper skeleton clock and a scissors clock by Mr. D. Lawson. Each

was awarded a Second Certificate (photo: M. Chrisp).

All the fun of the fair! Mr. E. Wilkinson's 1:12 carousel was awarded a Highly

Commended Certificate.

the show and earned praise for the wealth of
detail incorporated into the basic model. Second
Certificates were also awarded to Mr. D. Brook
for his 1:16 vintage lorry and tractor, Mr. D.
Lawson for his grasshopper clock and scissors
clock (photo 21), Stephen Atkinson for his 1:8
scale MG TC car (currently being serialised in
M.E.) and Mr. N. Wilkinson for his 50:1 Bucyrus
Erie 1200T walking dragline.

Fairground models are always popular with the
public, perhaps because they kindle happy
memories. In Class 50 (Fairground Models) Mr.
B. Rathmell was awarded a Second Certificate for
his model fairground. A Third Certificate went to
Mr. G. Ryall for his scratchbuilt model cars. Mr.

Mr P. Redman'’s 580 series E-boat was awarded a First Certificate in the

Model Boats - Kit Built Class.

M. Slaters 1:24 Scammell Showtrac and Mr. E.

Wilkinsons 1:12 carousel (photo 22) were
Commended and  Highly Commended
respectively.

In the Model Boats — Kit Built Class (Class 51)
Mr. P Redman’s 580 series E-boat was awarded a
First Certificate (photo 23). Two further
certificates were awarded in Class 52 (Model
Boats — Scratch Built). To both Mr. B. Young and
Mr. B. Seaman went Second Certificates, to Mr.
Young for his 1:12 thames launch (Bluebird of
Chelsea) and to Mr. Seaman for his Flower Class
corvette HMS Bryony.

In the Model Wheelwrights Class (Class 53)

second certificates were awarded to Brian Young

for his 1:12 Albion expanding horse hay rake
(photo 24) and to Mr. B. Simpson for his
splendid 1:8 Bavarian Waggon. Two Third
Certificates went to Mr. J. Cartledge, the first for
his 1:8 diorama of rescue equipment and the
second for his 1:8 quarry wagon.

The Rolling Stock Class (Class 54) had two
certificate winners. Raymond McMahons Sin.
gauge GWR passenger coach received a First
Certificate and Mr. D. Ventress® 5in. gauge
covered carriage truck was Highly Commended
(photo 25).

Next time we will present a summary of the
results together with a report on the club stands.

@70 be continued.

Brian Young was awarded a Second Certificate for this 1:12 Albion

expanding horse hay rake.

This 5in. gauge BR covered carriage truck by Mr. D. Ventress was awarded a
Highly Commended Certificate.
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A MODEL POWER DRIVEN
SPRING HAMMER

The late Dave Lammas
describes the spring linkage
components.

@ Part Ill continued from page 681
(M.E. 4249, 10 June 2005)

in fig 7 and photo 9. Starting at the centre

it will be seen that the link on one side is
forked where it fits into the hammer body while
the other is plain to fit into the fork, a single pin
through both forms the pivot.

The forked one is made from 3/8in. square mild
steel by first marking the hole at the fork end near
the end of a length of material about 4in. long, this
length forming a convenient handle by which to
hold the part until it is almost complete. Drill the
hole then mill, saw or file the slot. Set the bar up to
run centrally in the 4-jaw chuck to turn the 3/32in.
dia. portion using a round nose tool to form the
correct radius at each end, sharp corners are not
wanted as this is supposed to represent a forging.
Drill the second hole if not done at the same time as
the first, then mill to 3/16in. thick around the area of
the hole. Now cut it off from the bar just beyond the
eye. To radius the eye first prepare a pivot by turning
a l4in. length of 3/8in. dia. silver steel down to
3/32in. diameter. Cut the rod to about 1!/2in. long
and turn 7/16in. length at the other end down to
5/32in. diameter. Harden and temper the whole piece
to purple colour. Grip the pivot in the machine vice
with the 3/32in. dia. end sticking out towards a small
end mill, slip the eye of the work over the spigot and
traverse the vice until the eye approaches closely to
the rotating end mill. Hold the fork end firmly with
pliers having smooth jaws and rotate the piece
slowly against the direction of rotation of the cutter.
Traverse the vice backwards a little to clear the
cutter before swinging the work back around to start
another cut. Wind the vice in again and continue
likewise until the eye has the desired size. Take great
care always to move the work against the rotation of
the end mill and wind clear before returning to the
start, take only light cuts. You may care to wear a
pair of heavy gloves to protect your hands while

Thc spring linkage components are shown

A close-up view of the spring linkage components used to allow the spring to flex while suspending the

hammer.

undertaking this operation.

Reverse the silver steel in the vice to deal with
the forked end in exactly the same way, each leg of
the fork may be done separately instead of
attempting to do both together. Just turn the work
over on the pivot to do the second leg. Keep the
pivot rod for future use on this and other jobs.

After all that the plain link will, I hope, be plain
sailing. The only point to watch is that it may not
be easy to centre the thinner job in the 4-jaw chuck
because the jaws of a large chuck might interfere
with each other. If so centre the 3/8in. dimension
between two opposite jaws first then slip a short
length of !/8in. dia. rod between one of the other
jaws and the work holding it with tweezers until the
jaw just nips it. Do the same with the remaining
jaw before gradually setting it to run true.

Threaded links

These two identical pieces can be made from !/din.
square steel in similar fashion to the foregoing.
Mark and drill the eye 13/16in. from the end of the
length of metal, turn down and thread the end
leaving a sharp corner on this side of the collar

Fig7
Linkage components

because it has to fit
against the boss of
the mating part. The
other side of the
collar should have a
radius as with the
portion adjacent to
the eye. Mill the eye
to 3/16in. thick
before sawing off
from the bar and
rounding the eye.

Connecting
links

Cut four pieces of
/16 x Y4in. mild
steel strip about

2in. long. Mark out and drill the holes near the
end of one piece then use it as a jig, clamped to
each of the other bits in turn to make sure all the
holes have the same spacing. Round one end of
each before sawing off, then round the other end
holding it tightly in the pliers.

End fittings
Some 1/2in. square steel is the starting point for
these items. Mark out and drill the cross-hole just
over 3/16in. from the end of the bar, now mark on
the end face the position of the longitudinal hole
and centre-pop. Offset the metal in the independent
chuck so that the pop mark runs true, align it with
the tailstock centre or use a wobbler for this
purpose. Centre-drill and drill !/8in. dia. x !/2in.
deep. Next turn the end carefully to form the boss,
at the same time making sure the end face finishes
1/gin. from the centre of the cross-hole. If you have
not already scribed lines as a guide the simplest way
to check is by putting a short length of /8in. dia. rod
in the cross-hole and holding the end of the rule
against it, the reading should of course be !/16 inch.
Use a parting tool to turn a groove forming the
other boss, again checking that the central part
finishes to !/4in. wide symmetrically about the
cross hole. Part off bringing the piece to length.
As the region below the bosses is still square
at this stage it is not difficult to hold in the
machine vice for milling the slot. However,
since the grip is rather small use a /16in. dia.
slot mill and take small bites as previously
mentioned. The tops of the lugs may be
rounded with a file or milled if a handle is
made by turning a 1/8in. dia. threaded spigot on
the end of a 3in.  or 4in. length of !/4in. dia.
steel. Slip it through the longitudinal hole, put
a nut on the end and a nice safe holding
arrangement will result. A very useful
assortment of such devices together with the
pivot rods is soon accumulated and will greatly
simplify future jobs of this nature.
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Boring the internal taper for the clutch in the
pulley on the lathe.

Pins

It is a good idea to make all the pins or bolts for
the whole machine at the same turning session.
Little need be said about this job I am sure, but
you are free to introduce some variation if you
wish. For instance the link fastenings are shown as
bolts, although plain pins with washers and split
pins would also suffice, !/32in. dia. split pins
would be called for. The round heads of the bolts
should have two flats filed to fit a convenient size
of BA spanner. If using the threaded form do make
certain that sufficient plain length is allowed as it
is not good practice for parts to bear on the thread.

Rotating mechanism
This includes the crankshaft, flywheel/crank disc,
pulley and clutch, as well as the necessary bushes.

Bushes (fig 9)

Turn a plain bronze bush to a light press fit in the
front bearing boss. This one is a permanent
fixture therefore it may be Loctited in place.
Make it a few thousandths of an inch longer than
the housing rather than shorter.

The flanged bush for the rear housing (fig 10)
should be a push fit only as it will probably be
inserted and removed a number of times during
building. Do not leave it slack though or it could
fall out when the hammer is working. The best
solution would be to make it an easy push fit for
about three-quarters of its length but a tighter fit
for the remainder, it could then only be pushed
right home on final assembly.

Leave the pulley bush (see fig 12) until the
pulley itself has been made. This bush is a press fit.

Crank disc/flywheel (fig 11)

If a piece of 2in. steel bar is available the outer
diameter can be left as received. This is just a
plain turning, drilling and reaming job but get the
thickness dimension right or the con-rod might
bind. The throw of the crank is not critical. It can
be marked out with rule and scriber for the crank
pin hole to be drilled in the drilling machine. Just
make sure that the hole is square to the face.
Loctite the pin in place.

The radial threaded hole for the fixing grub
screw is rather long for some taps that I have
come across. Why do manufacturers not make
them with shanks of tapping drill size? After all
the weakest part is where it is fluted. To get over
this little problem open out the hole to shank
diameter as deep as needed for the tap to cut right
through. This hole can be plugged lightly
on completion to improve the appearance if
you wish.

Pulley

The inside of the pulley also forms one
component of the clutch so accurate
workmanship here is advisable if free

engagcmcnt is to occur.

rzn e
@
e g "E
Fig ® Fig 10
Bronze bush Bush

Start with another slice of the 2in. steel, grip it in
the chuck and turn the 3/4in. dia. x 3/8in. boss but
do not drill. Reverse in the chuck holding by the
turned boss to carry out all remaining operations.
First drill and ream 3/8in. dia. then with a boring
tool recess to the depth of the internal boss to a
diameter of about 1!/4 inch. Continue recessing
around the boss using both left and right-handed
boring tools or make up a special recessing tool to
do the job. Set the top-slide around to 10deg. for
boring the clutch cone seating, make sure the tool
is very sharp and set at exact centre height to obtain
a true cone having a fine surface finish. The mouth
of the cone should be 1!/2in. diameter (photo 10).

Finally turn the O/D belt groove 1/i6in. deep
leaving well rounded flanges to avoid belt wear.
The bronze bush can now be turned to a press fit
in the bore but do not alter the top-slide setting
yet as it will be required later to turn the clutch
cone to exactly the same angle.

Clutch disc (fig 13)
This time a slice of 1!/2in. dia. steel or larger will
suffice but first we must prepare a brass blank that
will eventually become the contact face of the
clutch cone. If the two parts of this mechanism were
turned from steel the faces would soon become
scored and damaged therefore it is wise to make
one part of a different material. Brass has been
shown but cast iron for the whole of clutch disc
would be an equally good or perhaps a better
choice. The prototype would most

Turning the taper on the outer diameter of the
clutch sliding member.

assembled. Besides allowing clearance within the
clutch it will enable the disc to be skimmed in
future should constant use wear the cone (photo
11). A couple of shallow grooves can be cut in the
cone surface with a pointed tool, also a number of
axial grooves may be cut around the circumference
at regular spacing by setting the tool on its side with
the point at centre height and traversing the top-
slide to ‘plane’ them. This breaks up the smooth
surface of the cone into a number of rectangular
sections enabling any oil on the clutch face to be
wiped off leading to smoother take-up of power.

It is necessary to either file, slot or broach a key
way in the bore of the disc, which enables it to
slide axially while continuing to drive the shaft. A
semi-circular Woodruff key is fitted to the shaft, it
is 3/32in. thick and stands !/i6in. above the shaft
surface, This means that a key way 3/32in. wide by
just over 1/16in. deep is needed in the disc. If filing
(as I did) first prepare a gauge consisting of a
length of metal 3/32in. thick by !Min. wide by
which progress can be checked as a narrow needle
file is poked through the bore. Take care to hold
the file radially in the hole or a lop-sided slot
might result.

@70 be continued.

likely have been fitted with a
leather faced clutch bearing on a
cast iron pulley cone, if you fancy
doing likewise then by, all means
do so since it should not be too
difficult to glue thin leather on
using Araldite adhesive.

If deciding to adopt the brass
ring method, turn the brass outer
diameter parallel and about /16in.
over size before boring out the
centre to 13/16in. dia. then part off

- mild steel

Fig 11
Crank and
flywheel - mild

P

ig 14 Shaft

to around !/2in. long. As with the

pulley, first turn the boss of the disc

then reverse in the chuck to hold by
the boss. Drill and ream, 5/16in. dia.
before boring the recess. Now turn
the outer diameter parallel to a
press fit in the brass ring or a push
fit and Loctite.

From 3/4in. dia. steel make a
turning arbor having a spigot
5/i6in. dia. by about 7/gin. long to
fit closely in the disc. Thread the
end of the spigot to take a
clamping nut. Without disturbing
the freshly turned spigot in the
chuck mount the disc, recess
inwards for turning the cone on the
brass portion. Do not take the large
end down to a sharp edge at exactly
1!2in. dia. but leave it somewhat
oversize in order that the disc will
project not more than Yisin. from
the face of the pulley when

Clutch - mild

steel and brass
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Nemett

describes a rather unusual eight-
stroke engine but makes a start by
outlining the purpose of this
column and addressing a

reader’s query.

the purpose and functions that I see this

column performing. | intend that the column
should provide a focus and act as a forum for
news, views and technical topics related to I/C
engines of all types much like Edgar Westbury’s
Petrol Engine Topics did many years ago. It will
initially be targeted more at those who are new to
the building of I/C engines because I have heard
many, experienced model engineers, when
confronted by a large complex multi-cylinder
engine say, “I could never build an I/C engine"”.
I hope that [ will encourage more of you into this
fascinating branch of our hobby and demonstrate
that if you can build a steam engine, you can
build an I/C engine.

Having said that, I am not proposing that you
set off on a double row, 18-cylinder radial engine
as your first attempt. That would be like
attempting a GWR King as your first steam
locomotive! However, | have to admit to building
a four-cylinder, four-stroke engine (Edgar
Westbury’s ‘Seal’) as my first I/C engine, so it is
probably a case of ‘do as | say not as [ do’!

As an incentive, remember that with I/C
engines, you will not have to suffer the regular
attentions of the boiler inspectors as you do with
steam engines!

One of the things I have planned is to cover
some of those operations perceived as ‘tricky’
and I aim to show you that they are no trickier
than many of the things you all happily tackle
when making steam engines. These will include
camshafis, valves and any other items that you as
readers out there would like to see. Obviously
your needs can only be included if I know what
you want, so | would encourage you to write in
and let me know your particular interests. I
would also like to see any queries you may have
on I/C engines so that they can be aired and ideas
exchanged through this forum. If you have
already built I/C engines or have unusual
examples in you possession and would like to
share them with our readership then please send
in details and photos.

One of the things I am currently working on is
a basic 15cc single-cylinder, four-stroke engine
aimed at those new to the field. It is intended that
this will run as a construction series once I have
completed the drawings (I am busy wrestling
with Turbocad at the moment) and have proved
the design.

One point I will make is that I am by nature
what I would call a “pragmatic’ model engineer
by which I mean that [ use methods and
techniques which work for me and tend not to

Iwil] start this second I/C Topics by outlining

AN EIGHT-
STROKE
AERMOTOR

Fig 1
© Nemett 2005

worry too much about the purists and theorists
views. After all we each have our own
approaches to life and my production
management background tends to point me in the
direction of the simplest method which works
and produces the desired result.

Ignition cams
As a starter for the real business this month, T will
respond to the query by reader James Wells (M.E.
4246, 29 April 2005) on ignition cams. James
wanted information on the method of arriving at
the required dwell angles (see fig 1) of the ignition
cam for a single cylinder two-stroke engine.

The basic answer to this is that it is a balance
between ensuring that the contacts are closed for
long enough to give the current in the coil time to

Alan Thatcher's splendid eight-stroke Aermotor
and its pump.

rise to its maximum value and not so long that
the battery is drained quickly (assuming it is not
charged from the engine). A good guide figure is
90deg of cam rotation for the closed period
although for a very high speed engine using
mechanical points some sources suggest a longer
period. With modern rechargeable battery packs
and coils, 90deg should be more than adequate
for any but the most extreme of engines. Don’t
forget that for the four-lobe cam on a four-
cylinder four-stroke engine, 90deg is not possible
in any case since the points have to go through
the complete ‘close, dwell and open’ cycle within
the 90 degrees.

I must admit that [ have not found any ‘theory’
to calculate the period but it must be a function
of engine speed, coil electrical characteristics and
battery characteristics. Those with access to
electronic test equipment could no doubt
measure the time taken for the coil to achieve
maximum current and then use this figure and
the desired maximum engine speed to calculate
the dwell angle.

I have an electronic ignition system using a
Hall effect transistor in place of the points but
with a normal coil. The paperwork with this
quotes a dwell time of rpm x 0.0075 as being
suitable. Since in this system the Hall effect
transistor is directly replacing the points, one
could draw the conclusion that this could be used
as the basis for calculating the dwell angle for
mechanical points. One point to be aware of is
that when using Hall effect ignition, the dwell
angle becomes dependant on the width of both
the Hall effect sensor and the operating magnet
together with the diameter at which the magnet
rotates. A smaller diameter will increase the
dwell angle.

Examples from two of my own two-stroke
engines show dwell angles of 90 and 110deg, the
latter for a 10cc car racing engine.

The ignition points gap will also affect the
dwell angle. Increasing the gap will cause the
points to close slightly later and to open slightly
earlier thus reducing the dwell angle.

Figure 1 illustrates a typical ignition cam,
the dwell angle is defined as the angle between
points A (points close) and B (points open and
ignition fires). Notice that the part of the cam
between these points is not flat but curved to a
radius equal to the cam diameter and that the
‘corners’ at A and B have been rounded to
ensure smooth operation. The material used
can be mild steel but it must be case hardened
and highly polished. The cam follower is
normally Tufnol.

New book

I have recently received details of a book called
Model Engine Mechanics, which is a reference
manual on two-stroke engine design. The book
has been written by Gordon Cornell and is a 156
page, spiral bound book with many colour
illustrations and diagrams covering all aspects of
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The unusual cam and roller follower used to give
eight-stroke operation.

A top view showing the exhaust valve operating
lever and cylinder lubricator.

A view of the engine running showing the 4:1 timing gears and the pump

drive arrangements.

two-stroke engines. The sample pages 1 have
include sections on engine porting and cylinder
and piston design and manufacture. Gordon has
also produced ‘ICE’, a computer program for
two-stroke engine analysis which is available for
a reduced price when purchased with the book.
Further details from Gordon at 19 The Earls
Croft, Cheylesmore, Coventry CV3 5ES. I will
be reviewing the book and the ICE program in
the near future.

Another unusual engine
The featured engine this month is very unusual in
that it is an eight-stroke hit and miss type engine.
It is a model of an ‘Aermotor’ built by Alan
Thatcher from Reading SME using castings
obtained from the United States.

These engines were originally designed to
operate water pumps when the normal wind
power was unavailable. To this end they had to be
reliable and economical, after all the owners were
using costly fuel to power something that was
normally available for free! A full view of the
engine and pump is shown in photo 1.

The basic operating cycle of this engine is as
follows:

Stroke 1 Inlet
Stroke 2 Compression
Stroke 3 Power
Stroke 4 Exhaust
Stroke 5 Air intake via exhaust
Stroke 6 Air expelled via exhaust
Stroke 7 Air intake via exhaust
Stroke 8 Air expelled via exhaust

The mechanically operated exhaust valve. The
inlet valve is of the automatic type.

is necessary to accommodate the eight-stroke cycle.

Strokes five to eight are extra strokes which
cool and scavenge the cylinder. Also because no
fuel is being used they serve to improve the
economy of the engine. During these strokes the
exhaust valve is held fully open. The inlet is of
the spring loaded, automatic type and so does not
open during the extra strokes.

The big-end and crankshaft bearings. Just inside
of the flywheel is the ‘hit and miss’ drive.

The camshaft is driven at one quarter of the
crankshaft speed and the unusual shape of the
cam can be seen in photo 2. The cam rotates
clockwise in this view and the long curved part
of the cam is the part that provides for the four,
extra strokes. The other parts of the cam cover
the normal exhaust cycle. The rectangular
metal bar to the left of the cam is part of the “hit
and miss’ mechanism and, when operating,
holds the exhaust operating lever in the ‘open’
position. Photograph 3 shows the long
operating lever whilst the valve end of this
lever together with the cylinder head and
silencer is depicted in photo 4.

Photograph 5 shows the engine running and
gives a good view of the cam and pump drive
gears. The rear view (photo 7) shows the
camshaft mounting arrangements and also the
big end and main bearings, which are typical
for this type of open crank engine.

In photo 6 the cam position shows that the
engine has just finished stroke eight and is
commencing a ‘normal’ four-stroke cycle.

The engine starts easily and runs well pumping
water from the tank underneath the base plate
and back with the usual *hit and miss’ sound. The
unusual thing is the apparently large amount of
‘miss’ due to the eight-stroke cycle.

The engine is certainly economical and, even
though it is air-cooled, the cylinder only gets
warm to the touch. Alan has used a proprietary
electronic ignition system on his model which is
hidden away under the engine mount.

All in all an unusual and fascinating ﬁ
engine to watch and listen to in operation.

MODEL ENGINEER 8 JULY 2004

23



Two clock plates fastened together with the
alignment bushes.

The set of alignment bushes. They are hardened
for durability.

CLOCK PLATE
ALIGNMENT BUSHES

Peter Rawlinson

explains how his engineering
knowledge helped him

make his first clock.

ome years ago a design for a skeleton clock

caught my eye in an American hobbies

magazine. 1 do not think the design was
anything special and, in fact, it was quite plain.
However, I decided to build it as a first attempt at
clock making. Being unused to clocks I looked at
it from an engineering point of view.

Now I detest having to do the same thing or
part twice. I realised that with the system of
pinning the plates together I would be doing the
same operations at least twice and even then the
pins would not be flush on both sides. As | have
a die filer and would have to

completely obscured by the cover washers.

The bushes 1 have used very successfully on
the original skeleton clock and on the unfinished
Congreve clock are 6mm dia. and are a tight fit
in a 6mm dia. reamed hole. [ started by drilling
and reaming a single hole with the plates
clamped together and then countersunk it to suit.
The first bush was then fitted and tightened up.
The second was then completed and then the last
two done together. In this way a perfect fit can be
obtained. The plates can be separated and re-
assembled as many times as required and the
accuracy is always maintained.

The bushes can be made to a size to suit the
clock or job in hand (T have found them useful for
other things as well as clocks. Mine will clamp
two %32in. thick plates together but could be
shortened to clamp say two 2mm plates. [ believe
the drawing is self-explanatory and together with

This skeleton clock was the author's first attempt
at clock making and prompted the bush idea.

The cover washers on the pillars of this Congreve
clock cover the bush countersinks.

the photographs should give any would be user
enough information.

These simple parts certainly save their
manufacturing time over and over and I
recommend them to those of you about to
start on making a clock.

turn the plates over for access
to corners and the like this
would be a major
inconvenience. In the past I
have made parts that needed to
be pinned together and have
found the necessity of having
to support the work on
parallels on the die filer to be
difficult and dangerous. This is
particularly true if you are
approaching an acute angle
where the file can get caught
between the two surfaces.

I decided therefore that
another system of pinning the
plates together was required
and I came up with the
following bush system, which
solved all my problems and 1
hope it will help others. The
bushes not only locate the
plates accurately together over
and over again, but also hold
them tightly together wherever
they are fitted. As a bonus, if
fitted in the pillar positions
then the countersinks are

=T 08mMM N\ giver steet,Hardened
Must be a good fit for the Reamed Hole

L 4.mm.Countersunk Socket cut down o size.

Note !! By reducing the sizes the Bush svstem will suit all sizes

CLOCK PLATE ALIGHNMENT BUSH

I ~— Tap M4 Through

-~ - Slot for screw driver.
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LETTERS TO A GRANDSON

M. ]J. H. Ellis
explains an unusual coupling found
in the Science Museum

@Part LXXVII continued from page 679
(M.E. 4249, 10 June 2005)

I said that I would tell you about some of

the interesting, but little-known,
mechanisms that are in the care of the Science
Museum in London. I shall try to finish the
present letter with one of them, which provides
a 2 to | ratio of angular motion between two
shafts without gearing. It is not known who
invented it. In my sketch (fig 3) A is a disc
mounted on the end of a shaft, and has two slots
B formed diametrically at right angles to one
another across its end face. On another shaft,
parallel to that on which A is mounted, is the
member C. It is shown as another, smaller disc,
but it could equally well be a. double arm. On
cither side, diametrically opposite and
equidistant from the centre line of the shaft, are
two crankpins, on which are mounted the
blocks D. One of these slides to-and-fro in one
of the slots in A and the other block in the other
slot. The shaft that carries C is mounted at a
distance from the shaft carrying A precisely
equal to the radius at which the blocks D rotate.
The size of A does not matter, provided that it
is sufficiently big, that the blocks D never
escape from the slots.

As the shafis rotate, the blocks slide in their
slots, and C makes two revolutions for every
revolution of A. That the motion is uniform is
demonstrated in my sketch (fig 4) PQ and RS are
the centre-lines of the slots, and rotate in my
sketch around O. X and Z are the centres of the
pins, which carry the sliding blocks. By

Scw:ral letters back (it was in No. 74, - Ed.)

hypothesis, XY = YZ = YO. Therefore, triangle
OXY is isosceles, and angle XOY = angle OXY.
Let this angle be denoted by *a’, and angle OYX
by ‘b’.

Then b = 180 - 2a deg.

Let the disc now rotate through any angle da, so
that the parts move to the position shown by the
dotted lines. Angle a diminishes to (a-da)and b
becomes:

This photograph was
unfortunately omitted
due to space reasons
from the last Letters to
a Grandson. It shows
J. J. Constable driving
Juliet on the St.
Mellons track. John
Constable won what
the author believes
was the Model
Engineer Challenge
Cup with his entry, a
‘Sentinel’ industrial
engine, which so far
as he knows was the
first of its type.

180 - 2(a - da)
= (180 - 2a) + 26a
i.e.,, b increases by 2(da), that is, twice as much
as a. But a can be assigned any value, so it
follows that however far the disc turns, the blocks
rotate twice as far. Q.E.D. Try that one out on
your Dad!

Your smugly, self-satisfied Grandpa.

@10 be continued.

FIGURE 3
2:1 ROTARY COUPLING

2
s

—

© M. J. H. Ellis July 2005

FIGURE 4

© M. J. H. Eliis July 2005
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Roger Backhouse
visits the Edwardian glory of an
‘aerial ferry’ located in Wales.

omeone compiling a list of the engineering
Swondcrs of Wales would have to include

the Newport Transporter Bridge. Though
not as famous as its Middlesborough counterpart
Newport has the largest remaining example in
the world. Once in danger of demolition it has
been renovated and looks like delighting
passengers for some years to come. A transporter
bridge is a unique hybrid of bridge and ferry,
sometimes called an aerial ferry. A gondola for
passengers and vehicles is suspended at approach
road level from a high level boom or girder. It is

then winched across as traffic requires.

All transporter bridges were built across
navigable waterways between 1893 and 1916.
When sailing ships were still in common use they
provided sufficient clearance for the tallest
masts. Unlike a conventional bridge approach
roads could be built at river bank level with a
large cost saving. Transporter bridges were safer
to operate and staff costs were much lower than a
ferry. Worldwide about 19 bridges were built but
only a handful still survive in working order; one
in France, two in Germany plus the earliest one,
at Bilbao in Spain. In Britain one at Runcorn was
replaced by the present steel arch bridge in 1961,
though the Middlesborough bridge is still in use.
A small bridge survives at a chemical works in
Warrington but no longer operates.

The first proposal for a transporter bridge was
made by a Hartlepool engineer, Charles French,

LS

Gondola from top of west tower.

A close-up view of the Gondola cabin.

iHDGE

in 1873 but was never realised. The idea was
successfully developed by the French engineer,
Ferdinand Arnodin, working with a Spaniard,
Alberto de Palacio, who both deserve to be
better-known in the English speaking world.
Amodin was a leading designer of suspension
bridges and was responsible for improving the
design and safety of these bridges.

Newport was a town of rapid growth in the
19th century. It is on the strongly tidal River Usk
crossed by a masonry bridge near the castle. Just
down stream was the Town Dock with a growing
export trade. The planned development of a steel
works near the Usk mouth meant that existing
bridges would be inadequate for traffic whilst
river traffic still needed to go upstream to the
Town Dock. Although there was a ferry it was
inadequate for traffic and dangerous to operate

The west tower - it stands 74 metres high.
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With a full complement of cars aboard, the Gondola arrives on the east side.

due to the high tides. Other types of moving
bridge were considered and rejected because of
the risk of river obstruction. High level bridges
and a tunnel were rejected because of cost.

Construction
Borough Engineer Robert Haynes saw the
potential of a transporter bridge and, after a
councillor’s visit to inspect one over the Seine at
Rouen, contracted Arnodin to design one for
Newport. The construction contract was let to
Alfred Thorne of Westminster. There were
problems as the drawings, still preserved in the
Newport archives, were in metric units and the
steel used was in slightly larger imperial sizes.
There was additional confusion between the use of
imperial and metric tons when testing the bridge
but, despite this, construction went well. The
bridge was successfully opened to traffic in 1906.
The span is 210 metres (645ft.) making it the
longest surviving transporter bridge in the world.
However, these bridges could be built even longer
- the Runcorn example had a span of 1,000 feet.

The Newport bridge is a blend of suspension
and stayed girder construction. There are two
towers at each end with a rather elegant bowed
profile mounted on masonry piers sunk 25
metres (86ft.) into the ground. The towers are 74
metres high (242ft.) From the towers wound
steel cables go back to massive ground
anchorages and in a classic parabolic catenary
fall gently between the towers to support the
boom. Oblique straight stay cables also fan out
from the towers to add support. The boom itself
is a type of Whipple truss. Each bay is crossed
by diagonal stiffening cables.

The travelling carriage supports the gondola. It

o T !-l L

East side foundations - these go 26 metres (81ft.) into the ground.

is about three times the length of the gondola in
order to spread the weight across as many bays as
possible. Even on top of the bridge there is
remarkably little vibration when the traveller
crosses, a tribute to the quality of the original
design. The motor house at the east end is little
changed inside. The original electric motors pull
the traveller across though these have been
rewound many times.

Original 1906 motor still in use.

Renovation

Unfortunately the bridge never achieved the
income expected which limited the money
available for maintenance. Arnodin designed the
bridge so that parts could be easily replaced but
by 1985 the structure had become seriously
weakened and the bridge was closed. There were
even proposals to demolish the bridge. With the
closure of the Town Dock and Cashmore’s
scrapyard ceasing to break ships there was no
need for a high level bridge over the Usk.

A view of the Motor House on the east side. Cars await their turn to board.

Fortunately the Borough Council put together
funding package and key repairs, including
replacement of support cables, were completed
for reopening in 1995. The council in recognising
the tourist value of the bridge (it is easily the most
distinctive landmark in Newport) recently opened
a small visitor centre at the bridge’s western end.

Visiting the bridge

The bridge is currently open for traffic between
April and September from 8am to 9.50pm
Mondays to Saturdays and lpm to 9pm. on
Sundays. During the winter months it opens
8am to 5.50pm weckdays and 1-5pm on
Sundays. There is a charge of 50p for cars. Foot
passengers and two wheelers go free. It is
closed in very high winds.

By car it is best reached via the A4042 from
cither Junction 26 or Junction 28 off the M4. The
bridge is about 25 minutes walk from Newport
railway station. The number 15a bus goes from
the bus station in Corn Street to near the bridge.

There are occasional open days, usually on
Spring and August Bank Holiday Mondays. Then
it is possible to walk over the boom 54 metres
(177) above the water for a modest £2 charge
which goes towards maintenance of the bridge.
The views are stupendous if you can cope with the
sight of the river below through a rather thin steel
mesh. The really brave may also try abseiling
down the towers for charity on special days!

There is an active Friends Group who can be
contacted at FONTB, 67 Hoskins Street,
Newport NP20 SLA tel. 01633-781612. Website
www.fontb.org.uk Other information is
available on the Borough Council website

www.newport.gov.uk
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East srde cable anchorage holding boom anchor cables.
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The bandsaw blade grinding machine shown with a blade in position ready

for grinding.

The underside of the unit showing the wiring, drive motor and camshaft
actuation gearing.

A BANDSAW BLADE
REGRINDING MACHINE

D. Venables
describes how to put new life into
worn bandsaw blades.

ometime ago | made a machine to enable
me to sharpen/regrind my bandsaw blades.

At that time I was engaged in making
various items of woodwork for pattern making,
turned bowls and similar articles using
hardwoods such as mahogany, rosewood, ebony
and maple. The amount of work I was doing soon
caused the blades to loose their sharpness, and of
course, it is not possible to cut wood accurately
with a blunt blade. Hence the need to replace the
blades, or better still and less expensive, regrind
the blades and use them again.

The bandsaw is a Dewalt 3501 fitted with a
I/2in. wide general-purpose blade 2095mm
(82.5in.) long with 8-teeth per inch, (i.e. about 650
teeth). After a certain amount of experimentation
and trial and error, the machine about to be
described came to be made. As can be seen it is
made up of odds and ends from my scrap box. The
motor is from a food-mixing machine, the gear
wheels are home made and/or from an old wind up
gramophone and it is all fitted into a wooden case
11 x 5 x 3 inch. It was never intended to be an
exhibition piece, just a tool to do the job.

The machine works quite well in so far as it
will grind each tooth of the blade
sufficient to restore the edge and so
enable the blade to be used again.
However, the machine does not cater
for putting the ‘set’ of the teeth on
again. The first regrind is therefore
acceptable but the third, and possibly
even the second, may well reduce the
‘set’ to a state where the blade is no
longer serviceable.

Construction

The motor is double ended, which
allows one end to drive the grinding
wheel spindle at full speed, whilst the

1: To advance the saw blade (see fig 4), by
means of a pusher arm, which has a piece of tool
steel soldered to it to resist the wear that would
otherwise take place.

2: To prevent the blade slipping backwards
(see fig 5).

3: To hold the blade still against the guide
plate, whilst grinding takes place (see fig 7).

4: To move the grind wheel assembly
backwards against a spring and allow it to move
forwards into the blade when the tension is
released by the arm controlled by the cam.(see
figs 2 and 3).

The exact position of the cam and spindle
pivots can be adjusted (see figs 1 and 2), The
forward movement of the grind wheel is
restricted by the limit stop screw (fig 6).

On the front of the box is an on/off switch and
a normal 40/600 watt dimmer to control the
speed of the motor and so the speed at which the
blade is pushed through the guide plate. The
guide plate is made of two pieces of 1/8in. thick
steel plate, the underside of the upper one
having the thickness of the saw blade milled off,
so as to allow the blade to pass through the
guide plate without the set of the teeth touching
the plate. The top plate is removed to permit the
blade to be located in the track of the guide
plate, then secured by the four 2BA nuts. The

guide plate is raised above the base plate to
coincide with the centre line of the grind wheel.
The grinding wheel assembly is made from lin.
square steel mounted on a plate to carry the
pivot and peg. It is bored to carry two ball races
for the spindle with a thread and nut to attach
the grinding wheel. The drive for the spindle is
via a belt and pulleys from the motor, the
amount of fore and aft movement that takes
place here when in motion is negligible and
does not affect the drive. The grinding wheel is
30mm diameter by 6mm wide and a number
were purchased from Graham Engineering of
West Bromwich. The wheel needs to be
reshaped with a diamond tool to suit the shape
of the teeth. In use the amount of wear on the
wheel is small and the original wheel is still on
the machine.

The operation produces a certain amount of
grinding dust, which accumulates in the dustpan
under the wheel and in the wheel cover. This
needs to be cleared away after the machine has
been used. All moving parts need to be lubricated
including the guide plate.

Operation

To operate the machine the blade is first placed
in the guide plate. The pusher and the non-return
will fall into place against the blade. Extend the
limit stop screw (fig 6) so that the movement of
the grind wheel clears the teeth.

Switch on the power, adjust the speed
and withdraw the limit stop screw
until the grind wheel just touches the
blade. Mark the place on the blade
where the first cut was made.
Observe the depth of cut, it should
only be sufficient to create a new
point or cufting surface on each
individual tooth. Now stand back and
let the machine do its work.
Regrinding one blade usually takes
about 50 minutes.

It is important not to let the blade
go past the start point as there is no

other end drives through the reduction

gearing to a camshaft (see fig 4), to A bird’s-eye view of the machine with the key features annotated with the
figure numbers referred to in the text.

provide the following functions: -

automatic stopping device, and it

should not be necessary to go

round again.
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D. A. G. Brown and Mark Smithers
give details of the cylinder and
boiler cladding.

® Part XVII continued from page 688
(M.E. 4249, 10 June 2005)

ow that the main structure of the

locomotive is in position, it is convenient

to deal with the wvarious sections of
cladding, in general constructed from Imm thick
3Crl2 and available in due course as laser cut
sections.

Cylinders

When I originally drew out the cylinders, I did
not have details available of the cladding, so |
append the detail of the holes, which must be
drilled and tapped 4BA, three each in the top and
bottom of the cylinder flanges. Go easy on the
depth of the holes, since some of them will just
about break through into the main bolting holes.
Provide a decent countersink at the entrance to
each hole: it does make finding it on a dark night
with a 4BA screw so much easier. It certainly
makes sense to cut these holes when the cylinder
is up on the mandrel, as discussed in Part XVI of
the series.

Because there are no connections for drain
cocks underneath the cylinders, the task of
cladding them is simple and the sheeting can
easily be installed and removed. In the relevant
part of the drawing you will see a scrap view of
the end of the top or bottom straight sections
nearest to the main frames. These contain three
slotted holes fully big enough to take 4BA set
screws, (not forgetting the washers which
should be Loctited in place.) Having measured
the perimeter of my own cylinders I find that it
is about 1/32in. longer than the theoretical
amount shown on the drawing. Therefore, in
scheming out the parts for laser cutting, I am
allowing !/16in. extra metal on the entire length,
which may be trimmed as necessary, depending
upon how your cylinder castings turn out. The
arc centres for the screw holes are set back a
further !/16in. from the edges of the metal, the
idea being that the screws will probably not be
snug up to the ends of the slots, but it makes for
ease of fitting, in the best tradition of consumer
durable products (save of course for those
which are deliberately designed to thwart the
would-be repairer!)

The top and bottom screws are invisible to all
but contortionists (and of course Dennis Monk
and the mirror which he brandishes when judging
exhibition models!); so the fact that the screw
holes are slotted for ease of fitting is not obvious,
but well worth the detail. 1 have been most
impressed by the performance of the glass wool
lagging sold by Messrs. Reeves & Co. Do pack
the voids around the cylinders with it, as well as
the front covers and, as a consequence, once the
engine has warmed up, there will be no need to
open the drain cocks, even when starting again
under load after a ten minute respite in a station.

Making the cylinder end cover sections is
simple, the flange being rolled up and silver-
soldered to the flat disc, using the tabs and slots
provided. One word of caution, however, go easy
on the heat. If you warm up too much of the
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AR MANNING WARDLE LOCOMOTIVE
FOR 71/4in. GRUGE

surface of the metal unnecessarily it will buckle,
s0 ‘little at a time’ is the best advice 1 can give.
Start with rolling the flange and joining it, this
allowing the tabs to be joggled into place in their
slots. You will not be after a steam tight joint
around the flange! Eventually the Covers will be
painted black and secured in place by black
screws. That treatment looks really smart.

Dressing up the boiler

Talk of dressing up reminds me of my time
running the 1ICI workshops; one of the chaps
working for me as a storekeeper was an old
soldier called Willie, ex-Argyll and Sutherland
Highlanders. Fiercely protective of all things
Scottish, he regarded me at first with great
suspicion but I eventually won his respect and we
got him trained up in some useful ancillary work.
The company policy was, in those days, to
evaluate every job in order to set it within the
universal pay structure, and this entailed the job-
holder being present before the evaluation panel.
Willie came into my office one morning in a
pensive mood; “Dag,” he said, “is it right that I
shall have to wear my best suit for the panel? " |
made a polite approval, muttering something
about feeling more confident if you appear
smart. “Very well, then, I'll wear the Kilt, that
is my best suit”. In the event he looked

magnificent, with a MacDonald tartan
Holes Top & Bottom
ap 4 BA for Cladding
1
3 ° I

surmounted by a neat jacket and sash and a fine
ornate pair of black brogues setting off the
woollen stockings which held a murderous-
looking sgian-dhu. The assessment panel were
most impressed, although [ am not sure that it
affected the level of assessment! | was reminded
of it years later, when I met one of the panel at
another Works; he said that it was the only
occasion when someone appeared before a panel
in full highland dress.

The suit of armour for the boiler is simple and [
have drawn it out in detail so that it can go to the
laser cutters for the usual treatment in Imm
3Crl2. The holes will be cut small, so that in the
event of holes not being in the correct positions,
they can be suitably opened up. Three boiler bands
are to be applied and these look quite monstrous in
the large scale of this model, their 3/4in. width
representing 2in. in the full size. There is plenty of
space (16in.) between the copper of the boiler
and the cladding to fill it with the glass wool
insulation material, which was mentioned in
connection with the cylinders and this should
allow the water in the saddle tank to keep cool
enough for it to work in the injector. A useful tip
for the installation of the boiler cladding is to glue
four small wooden pads to the boiler surface just
in front of the firebox. This will keep everything
in proper alignment while the boiler bands are
tightened and avoid placing stress on the rather
weak front section of the firebox cladding. There
is a nominal !/4in. between the boiler cladding and
the underside of the Saddle Tank and this void
may, if desired, be filled with the mineral wool
insulation for even greater isolation of the tank
water from the heat supply.

In fitting the cladding to the boiler barrel, it is
essential that it be divided into two sections,
otherwise it would be impossible to apply it with
the boiler in position in the frames. By splitting
the circle top and bottom, the joints will be
invisible, obscured by the saddle tank and the
frames themselves. A nominal clearance is
designed between the barrel cladding and the
hole in the throatplate cladding.

Firebox Cladding
Dealing with the firebox protection, the front
piece nominally straddles the boiler sheath as
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described, while the side sheet
has to be rolled up to follow the
contour of the firebox before
taking out the large hole for the
dome. Provision is made for
four flanges to protrude
through the cladding, for the
steam valves whose functions
will soon be made apparent.
The cladding stops clear of the
boiler anchorages and on the
right side there are holes for the
reversing gear and cylinder
drain cock lever support. Since
the rear suspension springs are
anchored behind the line of the
front of the firebox cladding, it
will be necessary to cut away
two clearance holes in the front
piece, but this is left to the time
when fitting takes place. The
spring hangers are positioned
very close to the copper of the
boiler, but the modesty panels
of the cab structure ensure that
any cutting away is not visible
from a distance.

The backhead sheet is
designed to clear the
paraphernalia of the firchole
door and regulator, as well as
the water gauges. In addition
there are two holes by which to
fix a pair of dummy spring
balance safety valves, of which
more in a minute. Above the
cut out for the firchole are
another sham, namely four
dummy stay ends, which are
conspicuous on the original
boiler backhead. With Mark’s
guidance I have drawn them as
hexagon half nuts with the first
thread poking through. This is
surely a neat little touch, which
adds to the air of authenticity.
With symmetry reigning on the
backhead, you can turn the
Imm thick laser-cut sheet to
suit either a left or right-hand
hung door.

Brass bezels

One of the charms of many
ancient locomotives, especially
those of Leeds manufacture
was the fitting of brass bezels
around the edges of firebox
wrappers, in this case both
front and back. The cross
section, indicated in the side
elevation, is a quadrant of
radius lin., with Y4in. flat
extension around both edges.
The obvious material is gilding
brass, which forms nicely, and
the whole thing could be beaten
around a former, excess metal
being trimmed off after that
process. The shape also lends
itself to fabrication, the straight
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sections being easily formed in
bending rolls and silver-soldered to
the half-rounds, which in turn are
produced by metal spinning.

This was the process that I used on
my Hunslet and you cannot see the
joint! It depends on what demand
develops for a spinning. I could be
persuaded to commission some
sections within the trade, which could
merely be cut in two and made ready
for joining to the vertical parts as
already mentioned.

Having fitted the firebox cladding,
the one remaining part, the dome
cladding, fulfils two purposes, namely sealing the
edge of the 4!/2in. diameter hole in the top
section, and acting as a steady for the safety valve
chimney. This piece can be made either from a
piece of 20 gauge brass tube 1!/4in. diameter,
with the bottom section again spun and fixed by
silver soldering, or alternatively the whole thing
may be beaten up from the sheet material.
Whichever way you decide to tackle the problem,
a turned wooden former is required to define the
finished profile; sheet brass responds well to
annealing for such a job. Please be warned: the
arched cut-outs at the bottom are necessary not
only to lead out pipes, but also to allow entrained
air to circulate with the plume of steam when it
appears, so as to avoid ‘raising the roof”, so to
speak.

Safety valve provision

We are going to fit a pair of high performance
modern pop valves, which will make easy work
of controlling the boiler pressure with the
minimum of accumulation. Nevertheless, our
original locomotive was fitted with the (then)
commonplace spring balance valves and we are
going to fit a pair of dummies to the holes
already mentioned in the backhead. Besides
drawing them out for copying to look

hangers as they went up and down. This has
caused us to speculate whether M-W had got
around a design error in which the hangers
fouled the cladding,.

Checking on the current design we apparently
have the same problem looming, which the CAD
has picked up. I do not fancy the idea of forming
such reliefs in the Cladding panels, so the
alteration offered involves thinning down the
dummy Springs by !/4in. and moving the inner
Hanger top arms asymmetrically inwards by the
same amount. The anchor pins are also re-jigged
to eliminate their protrusion towards the boiler. 1
also take advantage of the situation to make a
minor shortening of the hangers themselves, so as
to avoid any clash with the saddle tank bottom.
By lowering the spring hangers there is a small
interference with the frame extensions at the rear
of the front spring, but this can be overcome by a
little local relief.

These alterations are shown in the
accompanying scrap of a drawing, the original
having been modified, of course! Casting
patterns for both springs and hangers are also
being modified. Having made my hangers
already, 1 have done a ‘*nip and tuck’ job with
bandsaw and silver solder.

The method finally used by our contributor to correctly postion the holes in
the split rod brasses.

Machining the rod
brasses

Following the description of some
of the machining operations in the
last instalment, I should like to
mention another critical one,
namely that of getting the holes in
the split rod brasses in the right
places. My previous writings on
the subject proved less than sound,
so here is the method that I
actually used: starting with a
square of surplus low grade brass
(though steel plate would do
equally well), chuck by the middle
of the sides and turn the corners so that the 4-
jaw chuck will hold them as shown. Bore
7/8in. dia., the same as the rectangular hole in
the ends of the side rods.

Transfer to the milling machine and open out
the hole to say 0.876 x 1.125in., in such a way
that three adjacent edges are just touching the
circumference of the bored hole. The roughed
out rod brasses should fit snugly within the
rectangle, the three flanges of the smaller
components fitting around the three concentric
sides as described.

Looking at the square in the picture, the odd
web has a hole tapped !/4in. BSF to enable a long
setscrew to pinch the wedging surface of the rod
brasses into place. After the milling and tapping
operations, the fixture is held in the chuck and
clocked so that the three similar straight edges of
the rectangular bore give the same reading on the
dial gauge. It now follows that all the rod brasses
held by the clamp screw will have their bores
finished in identical positions, thereby
preserving the centre spacings within the
coupling rods, When positioning the brasses, a
gentle knock with a rubber mallet ensures that
they lie truly in contact with the fixture.
©®7To be continued.

like the real thing, 1 have ghosted
them in the elevation drawings, which
also enabled me to check my
dimensions on CAD.

The original spring assemblies
would have been inside brass tubes,
with steel (2BA) adjusting screws and
large nuts. You have to imagine the
balance levers pointing in the general
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directions of the valves which were set

into the top of the dome flange.

Things that get in the way

During this design process we have
slavishly followed the Manning
Wardle original information, such
as was available. A fascinating
revelation by Mark caused me to
look again at the various clearances,
as will shortly become apparent: in
1886 a L/Cpl. R. Cutler of the Royal
Engineers sketched one of the class
at Brompton Barracks, Chatham
and this remarkable piece of work
was acquired some time ago by
Mark. It illustrates clearly that
recesses were formed in the boiler
cladding to accommodate the spring
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Stephen Atkinson

continues his model with the
chassis before moving on to the
suspension.

@Fart Il continued from page 674
(M.E. 4249, 10 June 2005)

he side members on the full-sized car are
I obviously pressed out of mild steel and
joined together by tubes. It is difficult to
see how these side pieces could be bent or
pressed to shape without making very special
and time-consuming equipment. [t was,
therefore, decided that the only practical way to
form the open girder shaped side pieces was to
fabricate them (fig 6). In this way, the bends
could be reasonably sharp and the curves at the
front in side elevation would be less difficult.

Choice of materials is always a problem and
although pretty well the whole of this car was
made in mild steel, an early decision was made to
extensively use brass. Chassis, bodywork, fuel
tank etc., were all going to require a lot of silver-
soldering and brass seems more sympathetic to
that method of joining (figs 7 and 8).
Incidentally, at this point where [ first introduce
silver-soldering into the equation, and there will
be very much more, let me stress the name, not
silver brazing as some would like to call it. As a
qualified silversmith among other things, brazing
is carried out with brass unlike the solder we
shall be using.

So now to work. Draw out full size the side
elevation of the two vertical side pieces and make
card templates of them. From there, using a sharp
scriber mark out onto the 0.7mm brass sheet (the
old 22 gauge). Carefully cut these out and file to
shape. They will seem to be very flimsy at this
stage until the top and bottom pieces are fitted.
Now make the four top and bottom pieces
parallel in width throughout their length. Clean

BUILDING A
1946 MG TC

Chassis and springs.

FIGURE 7
PICTORIAL VIEW OF
COMPLETED CHASSIS.

everything up with fine wet and dry paper. This
makes a better job in my opinion for cleaning
prior to silver-soldering. The silversmith, prior to
soldering would generally scrape the jointing
surfaces clean with a small scorper but fluxes are
so well improved that a rub with wet and dry

touching them with bare fingers as the natural
grease from the skin can prevent good flowing of
the solder. Holding the three pieces in proper
contact over their total length is not easy. You can
probably come up with all sorts of ideas of jigs
for holding the strips prior to soldering but [

around 500 grit will suffice. Try to avoid agree it is not easy (photo 8). Lay the vertical | 2
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FIGURE 6
CHASSIS DRAWING TO
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FIGURE 8
A USEFUL VIEW OF
COMPLETED CHASSIS.
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shaped side piece on a firebrick and then bend
the top and bottom sections to the curves
required to fit. I have some small cubes of
fireclay each about lin. size and I find these very
useful for propping and holding things. You
might try making some spacers out of thin sheet
that will clip over the two now vertical pieces and
hold them in position. Silver-soldering on this
sort of work can be very satisfying and yet at
times so frustrating. Brass sheet in 0.07mm takes
very little heat to reach the temperature required
for Johnson and Matthey’s Easyflo No. 2. This is
the grade of solder I recommend for all the work
on this model. Not only does this thin sheet soon
get up to soldering temperature, it will also melt
at a little above that heat, so beware. Do get used
to holding the rod of solder in the right hand and
the small torch in the left, that is for right-handed
folk! The method of putting small pallions of
solder along the joint and then heating always
gives problems for me. The moisture in the flux
mix bubbles up and moves the solder from where
it is needed and then probably melts where it is
not wanted. Perhaps I should make more mention
of the flux we use. Easyflo No. 2 flux comes as a
white powder and is mixed with water to make a
nice smooth creamy paste before spreading along
the joints with a small artists paintbrush. When
the joints are completed along the length of both
chassis legs, drop them into your acid pickle and
leave for an hour or so. The pickle I always use is

Front of chassis detail.

10 parts water to one part sulphuric acid which
makes a good job of cleaning up your work.

Before the side legs can be counted as complete
there are stiffening plates to be fitted. These are on
the internal surfaces around where the engine will
be mounted. They may as well be made and
soldered in before moving onto the next steps.

The drawing indicates their length and the
number of holes which have to be pierced through
them. By far the best way is to make the two pieces
wider than required, invert the sides on the
firebrick with the stiffener underneath and then
solder along their lengths. The spare sheet can then
casily be removed by small snips and careful filing,

Clamp the side pieces together by holding
their outside flat surfaces in contact and carefully
mark out the positions for the crossmembers.
Although tube is employed on the full-size car,
rod is more suitable for the model. Use 5/32in.
dia. bright mild steel rod as this can be turned
and threaded where necessary. The wheelbase of
the car is 94in. making the model distance
between axles of 113/4 inches. Mark these
centres onto the top edges of your side legs while
you have them clamped together. The rear axle is
exactly 3in. from the very ends of the side legs.
Drill for the crossmembers according to the
positions shown on the drawing. At this stage
drill each position !/16in. dia. for location
purposes. These can then be opened out to their
respective sizes when the time comes.

Gearbox supports and those for tunnel.

Before the two chassis legs are finally
connected there are quite a number of pieces to
make and fit. Starting at the front. The cross tube
does not fit into the legs themselves but into
small castings which in turn are riveted onto the
legs. These pieces shown in my drawing can be
fabricated without much trouble. A word of
warning, do make a handed pair. Perhaps I
should have given this warning earlier in relation
to the chassis legs. However beautiful a job you
may have made of the two, unless you have a left
and a right one you have a big headache!

The two ‘castings’ at the front should be
riveted to the inside of the chassis legs with
1/32in. brass round head rivets and to make safe,
a touch of Easyflo around them. Moving
rearwards, the next cross member has two lugs
fixed towards the centre. These are to support the
radiator which has two small threaded rods fixed
to its underside. Make these from 0.7mm brass
sheet and solder them into position (photo 9).
Where this cross piece joins the sides there are
two small pieces which are in turn riveted to the
sides, each with four rivets. At this stage I think
it is appropriate to decide on the amount of
correct detail you intend to reproduce. Some
parts, such as these fittings, can be simulated by
simplifying them. [ leave it to you to decide.

Before moving rearwards to the next
crossmember there are two engine mounts to be
fitted to the inside surfaces of the chassis legs.

Rear axle detail with differential.
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Again, bend up from brass and rivet to the sides.
Do make certain that the upper horizontal
surfaces of these fittings are lined up as indicated.

Moving along towards the rear we come to the
tube which has two gearbox supports fitted
(photo 10). These have their horizontal surfaces
lower than the centre of the crossmember. On the
outer ends of this cross tube there are supports
for the bodywork fitted. These have their flat
surface level with the top of the chassis legs.

The No. 4 crossmember, moving to the rear
again, has small supports in the centre which take
the edges of the tunnel and also supports at the
outside ends, again for bodywork. These
supports have lightening holes drilled into them.
The very ends of this rod take the front ends of
the rear leaf springs, and must be turned and
threaded accordingly. Finally, we come to the last
tube which takes the spring shackles.

Once all these crossmembers are complete with
their fittings the whole chassis can be cleaned up
for jointing, laid flat on the fire brick and a touch of
silver solder at each location. Do, of course, ensure
that the chassis is free from any sign of twist and
that it is square. These are very important checks as
the whole car relies on this as building progresses.

There are four small fittings which may as
well be made and fitted at this point in order to
complete the chassis. They are towards the front
on the vertical outer surfaces. The first pair are
U-shaped and support the strengthening bar at its
lower end. This bar supports the front wing, has
a location for the headlamp bracket towards its
centre and takes the sidelight at its upper end.
Drill them for a cross bolt and rivet them with
one !/32in. rivet before a touch of silver solder.
The other pair of fittings are simply to take the
end of the flexible brake pipe and require similar
treatment to the previous pair of fittings.

The chassis is now complete and you really
have some model making to be reasonably proud
of. I tend to be a paint as | go sort of person and
like to see a component, such as the chassis,
looking neat and tidy before progressing.
Therefore, | would most certainly give the frame
some sort of treatment if not the finished coat.
Brass can be troublesome to paint with adhesion
proving difficult, especially on edges and
corners, so a coat of good etching primer will at
least begin to treat the work. I well remember
talking to a specialist paint representative at a
model show some years ago. On their stand, this
firm had spray cans and tins of etching primer for
brass. I was informed that although the spray
cans were handy to use, their contents were
certainly not as effective for etching as were the
contents of the *still’ cans of paint. So taking this
advice from an expert, | suggest purchasing a can
of self-etching primer for brass along with a
suitable thinner. You really must spray all the
paint on a model such as this car and so if you
have not yet got one, now is the time to obtain a
small spray outfit. The choice is quite wide when
it comes to spraying equipment, but this model is
relatively small and a good airbrush with a small
compressor is probably the most suitable choice.
I would leave it at this stage having covered it
well with the etching primer. It will eventually be
painted with a black eggshell like finish to
represent the real chassis black.
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Now we have a chassis along with wheels and
tyres so the next step is to connect the two and
this means suspension.

Suspension

Our MG is supported on leaf springs at both front
and rear ends, connected of course to axles and
the whole being damped by shock absorbers. We
therefore have a lot of interesting work before we
can look at a chassis supported on wheels.

Leaf springs

Should you wish to make your car actually spring
on being pressed down, then the springs will
need to be made of spring steel. This really does
involve a lot of work in heat treatment to enable
the loops at the end of the springs to be formed.
I decided at the outset that mine was to be a static
model which would hopefully look right but not
‘perform’. My springs are therefore made out of
the packing strip material which is often fastened
around large packages. It is there for the taking in
skips and like places

suspension point. The material I suggest is quite
malleable and can be turned in its cold state. I
used a pair of round nosed jewellery pliers. As
mentioned before in relation to holding and
twisting the spoke wire, these pliers do not have
any serrations on the jaws so that no marks are
made on your work piece.

It is a good idea to take a piece of hardwood
and drill holes at the correct distance apart to the
size of the spring loops. Into these holes fit two
pegs of mild steel rod, just the same as the fixings
on the car chassis. Obviously you need one pair
for the front springs and another for the rear.
Now the loops can be adjusted with your pliers
until the top leaf will easily fit into place.
Keeping it there, fit if the remaining leaves. The
leaves are now clipped together with narrow
strips of the same material and bent around in
their appropriate positions.

The main fixing in the centre of each set of
leaves is made as per the drawing (fig 11) so that
it can be bolted to its axle. The front axle is a built

and can often be
obtained quite new
and shiny looking.

My drawings
(figs 9 and 10),
were accurately

2

FIGURE 11
SPRING
FIXING

produced by taking
measurements from

the actual springs
gives the length of
each leaf. Cut all
these and set out in
order. The upper
leaf of each of the
four springs has its
ends turned into a
circle to fit to the
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FIGURE 12

FRONT AXLE ASSEMBLY
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up section as per the drawing. The centre is of an
H-section on its side. Solder together three pieces
of mild steel to produce this. Onto the ends of this
girder section there are slightly curved pieces
fixed. The section of these is elliptical where they
join the central girder and change to circular
where the king pin housing is soldered at each
end. This just has to be a filing job I am afraid. As
spring seatings we need to solder plates on where
the joints are underneath and add two very small
triangular webs to make them look realistic. Each
end has a short tube piece soldered in place to
accommodate the king pin. Remember to make
these slope very slightly so that the front wheels
do have a slightly narrower track on the ground
than at the top, do not overdo this slope.

Rear axle

This has the differential built into its centre (fig
12). This is an inferesting piece to make,
illustrating just how complicated looking pieces
may be simplified by building one piece onto
another. I started with a rectangular section of mild
steel and turned its profile according to the
requirement. Each end was then drilled and !/4in.
rod soldered in to give the correct length including
sufficient for the SBA threads at each end. These
would finally have the wheels screwed on and
enough protruding to take the wheel nuts or
spinners as they are called. Now onto the rear
centre of the axle a domed piece is silver-soldered,
just turn a small pip onto it to fit into a suitable
sized hole. Onto the front of the axle we have the
remainder of the differential housing. This is again
built up and the flange drilled to take the 10 bolts.

Rear spring mounting.

The bolts are all 12BA, a short
threaded rod with a nut in
place. Rather than solder small
pieces like these into place |
prefer to wait until all the
silver-soldering is complete
and then glue the screws into
plain holes. There are any
number of suitable adhesives

for metal these days. Use one Stephen
of the suitable Loctite products © Atkinson
or a spot of super glue works 2005

FIGURE 13
SHOCK ABSORBERS
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wonders. To complete the
differential housing there are two webs at the front,
mounted horizontally, these need to be soldered in
place. Also there are two web like pieces running
along the length of the axle on the top and at the
bottom. A hacksaw groove or one milled there will
hold small pieces of sheet steel prior to silver
soldering. Your rear axle should now begin to look
quite as it should and there is just some work
required at the ends to complete this section.

A U-piece with holes to take the axle is
required at each end (photos 11- 13). These
provide a mounting surface for the springs.
Finally, a pair of brake drums are turned to fit
onto the SBA threads. These each have a square
flange piece on their internal surfaces. A small
12BA bolt can be placed in each corner of these
squares, again glue these into position. It would,
of course, be folly to aim at threading all these
small screws into their locations when adhesives
will do the job without any fear of breaking such
small taps as those for 12BA. The time will come
when this is necessary but not yet!

Brake drums

Those for the front axle need to have a housing
to accommodate the king pins. There is no need
to make these pivot as the steering is not
intended to work. You do have to make track rod
and steering rod ends and fit these to the inside
surfaces of the front brake drums. The

connecting rods for these are easy to make out of
1/16in. dia. rod with enlarged end pieces soldered
or glued into place.

Front shock absorbers - front view.

Shock absorbers
Once all the foregoing pieces have been made,
the chassis can be assembled with its spring
suspension and axles. In order to complete this
part of the project you have to make the four
shock absorbers. These are small and fiddly but I
must say I really enjoyed the challenge, first how
to design and then how to manufacture them.

I made all the pieces from bits of brass and my
exploded drawing illustrates how 1 went about
making the whole unit by again building up the
various pieces (fig 13). With work such as this it
is my practice to produce a spare in case anything
does go wrong. It did not, and a friend who used
to sell MG TCs in years gone by begged the spare
just as a fascinating reminder of his old sales.

Each piece was produced in the volume
required and all pieces were soldered together
during the build up. In this way you finish with a
complete set rather than making one and then
starting all over again with the next. Once you
have your four shock absorbers finished they can
be fitted to the chassis. The pair on the front
simply bolt onto the chassis sides with the lower
link being fastened to the spring centre piece
(photos 15 and 16). The rear ones require a piece
of sheet brass to be fabricated with bolting
surfaces for the shocks and then itself bolted to the
chassis. The drawings, [ trust, will make this clear.

With a complete assembly of all your bits and
pieces made to date you should be able to look at
a smart chassis. All you need now is an engine
and bodywork!

@10 be continued.

Front shock absorbers - side view.

36

MODEL ENGINEER 8 JULY 2005



ELECTRO-PNEUMATIC

Colin Beckwith

moves on to the auxiliary contact
finger carrier, the moving contact
sub-assembly and the arc chute.
@Part IX continued from page 691
(M.E. 4249, 10 June 2005)

he auxiliary contact finger carrier is
I probably the smallest brass fabrication on
the contactor, but nonetheless very
important. Its accuracy is critical to the
satisfactory operation of the unit. It orients the
auxiliary contact fingers at the correct height and
distance to the contact segments. Reference to
the operating cylinder drawing (drawing 9)
shows the component as fitted to the contactor.
Drawing 26 shows the detail of the part. Once
again the part is machined after fabrication. Two
sets of holes are required for mounting the carrier
to the cylinder and to receive the auxiliary
contact finger, mounting block. Yet another jig
has been used to aid the drilling of these holes.
The cylinder mounting includes a press fit dowel
for positional accuracy. This dowel presses into
the carrier and locates in a hole drilled in the
cylinder. An 8BA screw secures the carrier to the
cylinder. In this way the whole auxiliary contact
finger assembly can be removed easily from the
cylinder. This makes changing the contactor
relatively easy should it become defective.

Moving contact sub-assembly

This is shown in drawing 21 along with its
component parts. It is assembled with the aid
of a jig, which will be of little surprise to you
by now. It is probably the most important
assembly on the contactor. The reason for this
is that it is the link between the main contacts
and the auxiliary contacts. Most of the
justification for the status of this assembly are
discussed elsewhere, so I will not repeat
myself. Suffice to say that if this assembly
operation is done inaccurately the

CONTACTORS

insulator. Of course if I were really intent on
splitting hairs I would suggest putting a couple of
spanner flats on the piston rod. This would save
quite a lot of potential trouble resulting from
putting parts into the vice, so it could be *back to
the drawing board’ as they say.

It might be as well here, to check the parts for
squareness as there will be little recourse
subsequently. This can be done in the lathe with
a DTI suitably poised for the operation. The next
operation is the point of no return, as it were.
The insulator and moving contact carrier are
carefully coated with epoxy and then offered
together. This done, the piston rod and auxiliary
contact carrier have the same treatment. Once all
is in place, the jig is fitted which stabilises the
parts whilst curing. The jig is also the major
dimensional setting aid for the assembly as
inferred above. The whole job is then left to its
own devices whilst the epoxy cures. [ put the
assembly into an oven at low temperature once
the initial stage of curing was complete, which
makes the joints far stronger.

The only thing that then remains is to clean the
lower face of the insulator of any epoxy residue,
before yet more of the stuff is applied to it. This
will fix the lower part of the insulator to the
upper part, sealing off the inner workings and
lending final strength to the structure. In theory
it should be possible to renew the piston rod
without destroying the other parts of the
assembly. | have not tried this, but it would make
life a lot easier when it comes to refurbishment,
should it be necessary. It may be evident that the
assembly could be easier to service. I feel this to
be true. I also believe the assembly is a lot more
stable compared to an exclusively bolted or
threaded one. The jury is still out on this, only to
return when they have the benefit of hindsight.

An important design consideration can be
mentioned here, to do with the relative positions
of the contact tips and the piston rod. Reference
to drawing 13¢ has a view of the contactor when
closed. Notice that the cylinder centre is in line

with the point where the moving contact holder
touches the moving contact carrier. If these
points were not in line, then there would be a for
and aft component to the force on the tips. This
would tend to tilt the assembly when the
contacts close. Wear in the piston rod and the
sleeve in the cylinder would result, causing bad
contact and binding of the mechanism. It would
also put undue strain on the glued assembly
described above. This is one of the lessons that
I learned through experience after testing one
particular prototype. Of course it is obvious
now and I look back on my own inexperience
with kindly and parental regard.

Arc Chute

Purpose

The arc chute is provided to contain the arc
formed between the contacts on opening. This is
necessary in order to limit the possibility of the
arc finding an earth and causing a short circuit. It
can also cool the arc by touching it or by the use
of special cooling features such as fins. In
addition to this the arc chute can include splitter
plates which literally split the arc into several
sections. However, in this design none of these
extra complications have been deemed necessary.
The arc chute also carries the magnetic poles of
the blow out coil. Some designs have these poles
separate from the arc chute being fixed to the
contactor  independently.  This  makes
maintenance very much more difficult as poles
are very wide and close together, relative to the
size of my fingers. Their presence would make
access to the main contact tips very much more
difficult had this design been adopted.

Arc Chute Construction

The construction of the arc chute is shown in the
exploded view drawing 33. The arc chute forms
an open-ended box in which the main contacts
operate. With reference to drawing 4 you will
see the arc as it is forced into the arc chute, This
will illustrate the need for what is a very large
protuberance on the contactor. The

satisfactory operation of the control
equipment is just a pipe dream.

The first operation in the assembly is
to screw the piston rod into the
auxiliary contact carrier. Care is needed
when gripping the piston rod to avoid
marking the sliding surface. If I were a
bit more pedantic than | already am, a
suggestion as to the tightening torque
being applied would lend well. As I am
not, I will not, so will only suggest that
it should be pretty tight. This is mostly
to ensure correct bedding of the piston
rod abutment against the face of the
auxiliary contact carrier, further
ensuring squareness. Not to worry too
much about locking because of the two
10BA grub screws that are next
fastened into the auxiliary contact
carrier against the piston rod thread.
This is the purpose of the two /64din.
dia. holes in the moving contact

©) Colin Beckworth 2005

MOVING CONTALT HOLDER

MOVING CONTALT INSLLATCR

INSULATOR LOWER PIECE

PISTION ROD
DRAWING 21
MOVING CONTACT SUB ASSEMBLY

main structure of the box is made from
Tufnol laminate sawn and filed to
shape. In full size, these parts would be
made out of a special fire proof
material generally known by its trade
name of Sindanyo. I could not find a
source for this in the desired thickness,
so | elected to use Tufnol. This may not
be the most suitable choice for the long
term and | may be forced to try harder
to source a better material. The arc is
very hot and it could burn the Tufnol
resulting in a loss of performance from
the arc chute. All this aside, the main
containment consists of two side plates
held apart by two horizontal spacers,
one at the top and the other at the
bottom of the structure. There are also
two outer side guard plates, which are
held to the rest of the structure by two
vertical spacers. The plates serve to
separate individual contactors when
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they are mounted in close proximity. The
outer spacers are placed vertically and allow
the outer side plates to clear the contactor
sides, The inner side plates are shaped in
order to fit snugly against the contactor
structure once installed. The spacers are
made just the right thickness to allow the
chute to slide closely over the semi-circular
upper arc horn. These tight constraints are
necessary to prevent arc leakage into the

earthed areas of the contactor.

Also contained in the arc chute are the
blow out poles and cheeks as referred to in
drawing 27. They are mounted inside the arc
chute so that they are insulated from the live
electrical parts. The material for these poles
and cheeks is normal, bright mild steel. This
is a very good approximation of ‘soft iron’,

(© Colin Beckworth 2005

)

NAS contactor parts llst - Arc box

DRAWING 33
GENERAL VIEW OF
ARC CHUTE
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DRAWING 38
ARC CHUTE BLOW OUT CHEEKS

some degree of movement. If all goes well, there
will be some residual force left to ensure that
there are no gaps. In short, the idea is for the
cheeks to bend out slightly over the ends of the
coil core ensuring a tightish fit.

The main contact tips have a small clearance
within the inside of the arc chute, inner side
plates. Again this has to be minimised to limit the
blow out coil duty. The reason being that this
spacing affects the spacing of the blow out
cheeks, the bigger the air-gap the greater the
magnetic leakage. The narrower tips possible
with EP contactors is a great advantage here.
This being in direct opposition with the need to
provide enough clearance for the main contacts
to move up and down unhindered. Design
compromise was needed here in order to come to
a workable solution. It works out that there is
about !/64in. on each side of the contact tips. The
profile of the inner side plates when viewed from
the sides is designed to enclose the contact tips as

Item no. Description Material
o1 Spacer tuf bottom Tufnol Kite Brand
02 Plate tuf side Tufnol Kite Brand
03 Spacer tuf top Tufnol Carp Brand
4 Block BRS support Brass angle CZ121 Vain.x!/4in.x!/8in)
05 Cheek SHS blow out inner LH 1132in. steel sheet BS1449 P&O
06 Cheek SHS blow out inner RH 1/32in. steel sheet BS1449 P&O
o7 Cheek SHS blow out outer 1/32in. steel sheet BS1449 P&O
08 Pole BMS blow out RH Bright mild steel 3/32in.x%/8in. = 7
09 Pole BMS blow out RH Bright mild steel >/32inx%/8in. :
10 Spacer tuf outer guard RH Tufnol Carp Brand
11 Guard tuf outer RH Tufnol Kite Brand W
12 Spacer tuf outer guard LH Tufnol Carp Brand
13 Guard tuf outer LH Tufnol Kite Brand o
14 Plate SHS catch support 132in. steel sheet BS1449 P&O Lz ® =
15 Catch SHS arc box 1/32in. steel sheet BS1449 P&O o
16 Spring SST catch Stainless steel wire ——
17 Pin BMS catch Bright mild steel 3/16in. dia.
18 Plate tuf support Tufnol Carp Brand HOLE 93732 1
19 Spacer BMS location Bright mild steel | /in. dia. THREAD BEA e
20 Spacer BMS support Bright mild steel !4in. dia. CSK 20.170 AT 50
21 Pin BMS arc bax support Bright mild steel ! /8in, dia. ©) colin Beckworth 2005
24 Spacer BRS outer guard SM Brass section CZ121 3/16in. AF hex.
27 Stud BRS blow out pole Brass rod CZ121 3/32in. dia. DRAWING L0
29 Spacer BRS outer guard LG Brass section CZ121 ¥/16in. AF hex. BLOW OUT CORE COMPONENTS
T which tends to be over used in textbooks. The much as possible. This is in direct conflict with
details of these parts are shown in drawings 38  the easy removal and replacement of the arc
and 39. When the arc chute is slid into position, chute. This compromise has to be carefully
o A the blow out poles will touch the end of the blow  examined at the design stage. CAD makes this a
- § = out coil core. This ensures the continuity of the  lot quicker and more efficient in that items can
A magnetic circuit for the blow out system. In order  be moved around and clashes detected before you
to assure a good contact, an interference-fit is  cut any material.
L.um needed at this junction. The blow out coil core is All the plates and spacers of the arc chute,
shown in drawing 40. The particular fixing together with the blow out poles and checks are
i points for the blow out poles and cheeks allows

DRAWING 39
ARC CHUTE POLE PIECE

38
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The arc chute with an outer guard removed to

show the magnetic blow out pole pieces.

with epoxy resin. The only other parts are the
threaded inserts that receive the arc chute
retention bracket screws, which are both 10BA.
These inserts are turned up from brass and
mounted in pre-drilled holes. These holes are jig
drilled with the jig being reused when it comes to
fixing the inserts into the holes. The inserts are
retained in the component with further charges of
epoxy resin. The main reason for this item having
an insulating coating is its proximity to the upper
arc horn. It is just possible that the arc could get
out of the top of the arc chute. A short circuit

would result if this was exposed and earthed
metalwork.

The catch for the arc chute quick release can be
seen bolted to the support block assembly.

secured with brass fasteners.

The non-magnetic nature of
brass was the main selection
criteria for these items. Steel

AyTYP ,
=

fasteners, being stronger
would have been desirable.
However, they would have =
partially shorted out the blow

out magnetic circuit. The flux

Arc chute
components
Side plates
| As mentioned before, the
= main structure of the arc chute

= |

would have gone through
these, rather than across the
air gap like it should do. The
flux path provided by the steel
screws being an easier route i

comprises Tufnol of the *Kite’

Brand genesis for those who
know such things, These

W16 THCK INSULATION BOARD
CEMENTED WITH EPOXY RESN

. . 3

than the air gap itself. Bl i - &:%\\-.\\\\
o X

Arc chute mounting RyyTYP IN STEEL BLpceHpuLpEo
The arc chute is mounted on a
bracket fixed to the VOIS W ASSEMBLY

- . E FILLED WiTH EPOXY RESIM
contactor’s operating
cylinder. Then it is finally
secured with its own clip on

DRAWING 32

the upper part of the
assembly. The clip engages

©) Colin Beckworth 2005

TOP SUPPORT BLOCK ASSEMBLY

people will also know that for
all its magical -electrical
properties, the material is a
bit of a challenge to the
newcomer. The arc chute side
plates have a  rather
convoluted profile, which
would be murderous to mark
out for the pair needed for one
contactor let alone the
remaining eleven units. So
with the benefit of my
experience with this material
I elected to create templates
for these parts. These
templates were made from 20

with a hook mounted at the
top of the contactor on an insulator. The arc
chute has to be and is readily removable for
the purposes of inspection and
maintenance. The clip has been designed to
be simple to operate and has evolved from
the full sized unit. The ideal way of
installing the arc chute is to line up the pins
with the lower bracket. Then, once this has
been done, the chute can just rotate into
position with a reassuring click, which I am
glad to say does actually happen. As the
chute rotates the blow out magnetic circuit
is remade as described above, so as
expected, there is a bit of ‘stiffness’
encountered.

The insulator that the arc chute retention
hook mounts on is also an important part
of the contactor structure. It is the spacer
for the contactors main side support bars
and contains the upper main mounting
thread for the contactor. It is shown in
drawing 32 which shows the composite
nature of its construction. The part is
formed of a bright mild steel core, which is
drilled and tapped for the purposes
mentioned above. There are four 8BA
blind holes to secure the side bars and a
further 5SBA blind hole for mounting. All
the holes are pre-drilled, that is, before the
part is assembled. The rest of the structure
consists of Tufnol sections fixed into place

?:l!lﬁ-m\-s _q

i
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DRAWING 34
ARC (HUTE SIDE PLATE

gauge mild steel, thin enough
to profile easily and tough enough to last
the course. This recourse to templates has a
couple of advantages. The first is that the
profile is almost certainly guaranteed to be
the same for each part. Accepting the small
discrepancies introduced during the
shaping process of course. The second is
that the material can be scribed quite
confidently. A fact that makes the filing a
whole lot less of a tentative affair. The
worst thing above all about Tufnol is its
ability to chip. Not just tiny little chips but
big ugly imperfections usually in the most
unwanted and exposed places. The
proverbial buttered toast landing face down
scenario. This is by virtue of its structure
and being manufactured from layers of
paper bonded with resin giving it
characteristics similar to wood. The scribed
lines stop the minute cracks in the material
propagating beyond them and although
they form they do not encroach on the
finished work. Anybody who has had
recourse to file this material will know that
the ideal way to file it is along its length.
This is very difficult to do when you
consider the shape shown in the side plate
drawing 34. The semi-circular cut out is
the most arduous feature to create with
reference to the difficulties outlined above.
@70 be continued
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ROCKER LEVER DRIVES ON
GWR AND LMS 4-CYLINDER
LOCOMOTIVES

Peter Rich

concludes his short series on this
fascinating topic.

@Part Il continued from page 763
(M.E. 4250, 24 June 2005)

y first article effectively took care of
the angularity between the inside
and outside connecting rods, but
Pearce was still left with the other two
angularities I mentioned and about which very
little could be done. He could not, for instance,

© Peter Rich 2005

|
Qutside connecting link assembly.

Drawing No 3
075 Ol

re-set the crankshaft at 88deg. or 92deg.
because, while such a setting may be alright on
one stroke of the piston, it would create problems
on the opposite stroke to say nothing about the
errors which would be introduced from one side
of the loco to the other. Neither could the drive
rods to the quadrants be lengthened or shortened
for the same reason.

Therefore, Pearce fell back on that very
important and wonderful time-honoured method
of curing valve gear faults, which the people who
know about these things call ‘compromise” and,
in support of what I say, I point out that the
official Swindon works drawing (No. 29098 of
1905) speaks volumes.

The compromise allowance in the design was
that the driving connections to the inside valve
spindle and also the connecting link between the
outer end of the rocking lever and the outside
valve spindle crosshead were made adjustable by
screw thread. My drawing No. 3 shows the
assembled adjustable link, also the various parts

of it, for the
outside valve
spindle.  From =~

this it will be seen
that two hexagon
nuts provided the
adjustment, both
nuts having a
serrated  flange
which, after final
adjustment, {
allowed the nuts | !
to be secured in

Inside connecling link and valve rod
Prawing No.4 .

© Peter Rich 2005

L
| —
I

i

position via a

small “dog’ bolted on to the buckle. My drawing
No. 4 also shows the inside valve rod from which
the rocker arm was driven and has the same
serrated nut connection to the inside valve
spindle. I cannot recall counting the number of
serrations but they were very numerous and
allowed a very fine adjustment. The ‘speaks

volumes’ reference [ have made is that the official
Swindon drawing shows the length of the outside
connecting link as 8 9/16in. with that wonderful
word ‘about’ added to the dimension which gave
the valve setters a certain amount of latitude. |
may be wrong but I cannot think of any other type
of GW locomotive, other than the 4-cylinder

. .
g’ f’f\}\\\ﬁ. WA

o
=

A

==||(=
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classes, where the valves could be adjusted by
screw thread. All others had the various joints
secured by taper fits with cotters, any adjustments
then being made either by blacksmiths having to
‘jump’ the rods or by packing pieces being
inserted or removed between the eccentric rod
and its strap.

To sum up, the reason for the GW rocker being
cranked backwards is as follows. On the
introduction of loco No. 40, North Star, with its
‘scissors’ valve gear, there was no other way that
a delay on the closing point of the outside valve
could be achieved other than by cranking the
rocker lever. This introduced ‘angularity’ to the
motion of the connecting link. The designer also
allowed the wvalve setters a screw adjustment
which provided an easy means of compromise.

In view of the fact that the next batch of 4-
cylinder locomotives appeared in February 1907
their design must have been fairly well developed
when the decision to change to Walschaerts valve
gear was made. In order not to hold up the work,
Pearce probably fell back on his previous
sketches of the Walschaerts gear and simply
substituted an eccentric sheave and rod to drive
the quadrants and left everything else as it was.
The fact that they appeared so early in 1907, not
yet a year since No. 40 appeared, must mean that
their design was well under way in 1906 and the
decision to change the valve gear must have been
made very shortly after North Star appeared.
That each side of the locomotive now no longer
had any influence on the other side meant that
there was no need to have retained the adjustable
part of the design but, having provided the
adjustment, it was probably retained as a very
handy feature to have in valve setting. I know
from experience that it was a very handy facility
if both outside and inside valve links had to be
dismantled at the running depots, where the use
of a pair of dividers and a scribed line from a
couple of centre popped marks gave the fitters a
very easy means of re-setting the valves back to

the original Swindon, Wolverhampton or
Caerphilly valve positions. A locomotive could
thus leave a running shed, after repair, with
exactly the same valve setting as when it entered.

The cranked rocking lever was retained in
order to cope with angularity between the inside
and outside connecting rods and pistons and, that
being the case, the eccenfric sheaves could be
positioned in the normal way for Walschaerts
valve gear without having to do a great deal of
redesign work. In other words I believe the
casiest and quickest option was utilised and
retained throughout the rest of the GWs 4-
cylinder locomotives. Probably the reasons why
the rocker lever was made cranked and the links
made adjustable was forgotten in the meantime
because they had no reason to question it. In any
case, why alter a situation that the Works could
cope with and which gave the valve setters at the
main works, but more importantly shed
maintenance staff, a handy very easy method of
valve re-setting. Therefore, it was a very
necessary feature of these locomotives.

On locomotives valve setting was often a
compromise between forward and backward
seftings but on these 4-cylinder locomotives it was
also a compromise between inside and outside
cylinders. If the cut off points of the outside
cylinder were made exactly equal then the points of
release at the end of the stroke would not be so. The
GWR attached great importance to synchronised
exhaust beats contributing to good steaming by
providing an even blast on the fire. The valve
setting was therefore made to favour the points of
release more than the points of cut off. In his book
The GWR Stars, Castles and Kings 0. S. Nock
published the actual figures for a ‘Castle’ class
locomotive stating they were given in Phillips’
Locomotive Design: Data and Formula. When the
front and back cut-off for the right inside cylinder
were 20.8% and 20.4% the figures for the right
outside cylinder were 26.9% and 19.1%, however,
the points of release were 70.9% and 68.5% for the

inside cylinder and 72.3% and 67.6% for the
outside cylinder. From this it will be seen that the
differences in the points of release were less than
the differences in the points of cut off. That the
valve setting was a compromise was pointed out to
me many years ago by my old friend Cyril
Goulding who told me that this could be seen in the
fire on these locomotives. It was demonstrated to
me when I was a cleaner at Ebbw Junction Depot in
1956 and was put to accompany Driver ‘Butty’
Young on shed shunting duties. The locomotive
used was “Star’ class No. 4056, which had come on
to Ebbw for a repair in the workshops. ‘Butty’
showed me that when starting off very slowly with
a heavy load two distinct impulses could be seen in
the fire for each, apparently single, exhaust beat up
the chimney thus showing that the valve setting
between inside and outside cylinders was not
exactly in synchronisation. I saw it many times on
‘Castle’ class locomotives after that.

Let us now turn our attention to the LMS
‘Coronation’ Pacific type locomotives which
also had piston valves driven by rocking levers
but, in their case, the lever was straight. Before
going further, 1 have to say that I do not have a
wide knowledge or experience of LMS
locomotives and all that follows is my own
observations having studied the LMS official
general arrangements drawings of the
‘*Coronations’. The drive for the rocking lever
was taken from the valve spindle at the rear of the
outside cylinders valve chests and, like GW
engines, was transferred to the inside by a
rocking lever via an aperture in the frame. Unlike
the GW locomotives the drive to the rocking
lever was made via links rather than a die block
while the drive to the inside valve from the lever
was also via a link, in this case about 4ft. long.
Because the rocking lever was straight, its end
drive pins moved parallel to the valve spindles
and while a small amount of ‘angularity’ was
involved it would have had very little effect on
the movement of the valves.

2 g
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Valve gear layout for 5in. gauge GWR ‘Star’,
‘Castle’ and ‘The Great Bear' design.

© Peter Rich 2005

Recently, on receipt of a copy of the official
works drawing of a ‘Coronation’, 1 set out its
valve gear on my drawing board in diagrammatic
form. Usually with Walschaerts valve gear the
eccentric rod’s centre line takes a line through the
quadrant drive pin and the centre of its driving
axle. The return crank pin is usually set on this
centre line to give an equal swing of the quadrant
about its vertical centre which, of course,
provides a centralised movement of the piston
valve in relation to its piston. | spent many hours
setting the gear out many times but could not get
the return crank pin to coincide with the
eccentric rod centre line, as outlined above, as it
should have done. Whatever dimensions I took or
scaled the return crank pin always came out at
about 3/4in. above the eccentric rod centre line. |
had spent many hours contemplating this when,
while looking at an official outline sketch of a
‘Coronation’ class, I noticed that the connecting
rod big end was shown at the quarter of a turn
of the crank position rather than at the 50%
piston stroke position. Armed with this
knowledge I then set out the valve gear with the
crank at the quarter turn position and, low and
behold, the return crank now appears to come to
the position I expected it to be. It occurred to
me - was this the LMS method of curing the
problem of connecting rod angularity? After all,
a return crank pin coming late to its front and
rear dead centre positions, would introduce a
delaying action to the closing of both valves of
the inside cylinders and would tend to equalise
the valve events overall especially if our old
friend ‘compromise’ played a part.
Unfortunately, I do not have possession of the
works drawings of the LMS *Coronations’ valve
gear and have had to base all of my research on
the works G/A drawings of the whole
locomotive, which is not really satisfactory.
Therefore, I am not going to make a definite

statement that the LMS counteracted
connecting rod angularity by delaying the return
crank setting. However, 1 will say that I would
not be very surprised to find this was the case.
It may well be that there are other members of
our fraternity out there who know exactly what
the situation was as far as the ‘Coronations’
were concerned. If so lets hear from them and
get some discussion going on the subject.

I am sure that Swindon believed that, to achieve
the results it required, the cranked rocking lever
and adjustable link so successfully helped to solve
the problem of connecting rod angularity that it
was retained for all of their later 4-cylinder
locomotives. It was regarded as very necessary to
the later designs and was an excellent legacy from
loco No. 40 Nerth Star. Because it was so
successful it was not necessary to change it for the
rest of the GW 4-cylinder classes. After all, why
alter an existing design which worked?

My drawing shows the valve gear as re-
designed to Walschaerts and applied to the ‘Star’
and ‘Castle’ classes from 1907 but I should point
out that there were slight differences when it was
applied to the ‘Kings’. The last batch of the
‘Star” class, Nos. 4061 to 4072, and all ‘Castles’
and *Kings’ had their inside crank webs extended
to form balance weights.

To round off these articles I enclose a copy of
my drawing of North Star as rebuilt as a
‘Castle’ class locomotive and in its final
condition in BR days. The rebuild involved an
extra 12in. added to the rear of its frame, new
inside and outside cylinders of the ‘Castle” class
design, replacement of the ‘scissors’ valve gear,
the fitting of the larger standard No. 8 boiler
and a new, large, side window cab of Collett’s
design. It is quite apparent that Swindon kept
this loco right up to date because my design is
based on official Swindon works drawings and
on contemporary photographs. We now see that

it has all the later modifications which were
applied to ‘Castle’ class locomotives, with the
exception of a large superheater and a double
chimney. It now has the modern ‘Hawkesworth’
flat-sided tender with the latest type axleboxes,
later type cast crossheads, larger radius steam
pipe to the outside cylinders, web spoked
wheels under the cranks and parallel, large
head buffers. When rebuilt to a ‘Castle’ in
1929 it was obviously fitted with the larger
cylinders of the ‘Castle’ type. However,
photographs taken near the end of its working
life show later type inside cylinders with
modified combined smokebox saddle as
introduced with the 5098 class of 1946.
Photographs also show that right to the end it
retained the original outside guidebar brackets
fitted in 1906 and the unique bogie side bearer
brackets as fitted when converted to the De
Glenn bogie in 1909. It was also unique
amongst the early ‘Castles’ in that it retained
the decorative brass beading down the front
edge of the cab whereas all of the other early
‘Castles’ up to 5012 had this feature removed
in later days. I only ever saw North Star on two
occasions, both times at Paddington. It was
very much a rarity in South Wales until its very
last days when | understand it became
allocated to a west Wales depot. By this time
I was serving my apprenticeship and had other
matters on my mind. Sadly it was withdrawn
for scrap in May 1957.

The diagrams accompanying these articles have
been made up especially for the purpose, however,
I should point out that the drawings which
accompany them are not drawings of the full size
valve gear and locomotives. They are taken directly
from my 5in. gauge Star/Great Bear/Castle design
of the early 1970s, however I have enlarged them
for clarity and 1 feel they are sufficiently ("
accurate to illustrate the articles. =
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EASIER WORM GEAR SET

Stephen Wallin
describes a free hobbing process
for worm gears.

ecently it occurred to me, that what had

seemed to me to be an everyday work-

hop process, was a mystery to a col-
league who happens to build quite a lot of
model railway locomotives. The process in
question concerns the production of suitable
worm gear sets for driving these models. He has
a lathe but has never done any gear cutting
although these worm sets were specific to his
requirements. | soon came to realise that a lot of
fellow model engineers are unaware of an easy
way to make worm gear sets, namely free, or
loose, hobbing of the blanks.

We all might require smaller sized worm
wheel gear sets in our engineering models,
although in fact there is really no size limit for
this process. For larger sizes and coarser pifches,
a gear hobbing machine which turns the blank in
phase with the cutter is better, but for small sizes
(for model railways and model engineering up to,
say, | to 2 inch dia.) free hobbing works easily.

Firstly, you do not need a special machine, as
almost any lathe will do. The main requirement,
to make the process easy, is a low lathe speed, but
if your lathe cannot manage this, then a hand
drive to the mandrel will do. I use my lathe set at
40rpm for all cutting of these gears.

The method is based on the use of ordinary
taps as the cutter, with the chosen pitch tap
placed in the chuck of the lathe, and the gear
blank mounted in a frame holder that is bolted
into the tool holder of the lathe. The drawing
shows the principles, but exact dimensions will
depend on your own lathe. The overall size of the
frame must be adjusted to allow for the maxi-
mum diameter of blank to be used.

The machining is done by advancing the gear
blank towards the cutter with the cross slide as it
is rotating. Contact with the prepared blank caus-
es the work to rotate and as the cut is gently
increased the teeth are formed on the blank. This
may take several minutes. It is best to proceed as
slowly as possible, especially if steel is used for
the blank.

I have made gear sets from 1:20 to 1:150 or
more, in many diameters, over the years. Usually
the taps that I used for these small model railway
sizes are metric, at a pitch of 1 to 1.5 mm, which
makes any calculations easier, but any tap with a
known pitch will serve. Do not forget that, to pro-
duce the matching worm, your lathe must be able
to cut the same pitch thread as the tap

Both three and four flute taps will work, with
the obvious proviso that it must be a straight-
sided tap, not a taper type, and that it is really
sharp! Some two-flute taps will not work with
narrow blanks, as there will be no continuous
contact to drive the rotation of the blank. This is
the reason the blanks should have a generously
wide face for the machining, which can be

CUTTING

thinned down after the worm wheel has been cut.

Most of the gears that I have produced by these
methods have been based on the use of a steel
worm and a brass or bronze gear. These methods
will work with mild steel gears, but machining
must be done with lots of lubricant. This will not
be needed with brass, but if phosphor bronze is
used then a lubricant should be used, such as a
tapping oil or compound (or lard mixed with a
little olive oil).

Process notes

Now, some further practical points about the
process. First, it is vital to calculate the diameter
of the blank to end up with correctly formed teeth
at the expected pitch, to match the worm. The
cutter will always appear to cut teeth that engage
with the tooth form of the tap, but if the pitch of
the tap does not divide correctly into the circum-
ference of the blank, then thin, small or distorted
teeth will result.

The easiest approach is to plan for the required
ratio, (this is equal to the number of teeth on the
gear), and then multiply the number by the pitch
of the tap being used as the cutter. The result is
the pitch circle of the blank from which you can
get the diameter. If the overall diameter of the
required gear is more important, then divide the
diameter by the pitch and then adjust the diame-
ter, (or the pitch, if the tap is available), to get the
pitch to divide exactly.

I found that the blank is best prepared with a
radiused groove cut in it, to match the tap diam-
cter. The gear blank diameter should be larger
than the pitch circle diameter calculated, by over
twice the height of the teeth form. It does not
matter if it is larger it will just take longer to
machine down to the final size.

The work is checked for overall diameter as
the work progresses towards the expected final
diameter with the form of the teeth examined
closely with a magnifier. If you proceed too far
then the teeth count will be wrong or, with a
small amount too little, it will result in thin or
distorted teeth.

To complete the set you will need to turn a
worm, to match the diameter and the pitch of the

tap and this is why the use of Imm or |.5mm
makes the process easier, as most gear cutting
lathes can cut these pitches with ease. The point of
the tool for cutting the worm must be ground to
match the angle of the chosen tap. Do not be
tempted to make very small gear sets with BA
taps, as the pitches are near impossible to match
when you machine the worm. Make life easier and
stick to matching threads that your lathe can cut.

The blanks are best supported in the frame,
mounted firmly in place on the shaft, (or equiv-
alent), to be used in the model. The bearings in
the frame are removable to allow fitting of alter-
nate shafts or removable coned centres, which
fit in place of the plain bearings in the frame.
Both the plain and the coned bushes are retained
by grub screws in the frame arms. The overall
need here is to retain concentricity of the shaft
with the gear teeth.

Some models will require worm wheels that
are removable from the shaft, and greater care
will be needed with the chosen method of sup-
port to retain the concentricity. | usually plan this
type of gear to be made as an extra thick blank
with heavily centre drilled faces. The blank is
then drilled and reamed to the final fit for the
shaft. The blank is then supported on the centre-
drilled cones for the machining of the gear. The
coned portions of the gear can then be simply
machined away, leaving a reamed hole, which
should still be concentric with the gear face.

With all the gears that I have produced by this
method that have been for my own use, [ have
always carefully polished the worm gear to a fine
finish. Then I run in the gear set with a small
amount of cutting compound to get a good final
finish. A final aside, which should be mentioned,
is that if the gears are made for model railway use
then no side play can be allowed with this type of
gear. If side play is needed, then the set must be
mounted in a suitable gearbox, with a flexible
drive shaft from the motor.

This is why so many gear sets for model rail-
way use are made with straight cut teeth so that
the gear can move with the axle side play, it

maybe bad engineering practice, but it

works!
Basic Layout of Parts
Size 1o Suit Your Lathe

LATHE CROSS SLIDE

Movement of Cross Slide
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Keith Wilson

describes some further parts for
this fine locomotive.

® Part X continued from page 703
(M.E. 4249, 10 June 2005)

he piece last time on the hornstays

reminds me of an interesting little bit of

history. I do not recall seeing a
locomotive design utilising ‘notched’ hornstays
until my series ‘Bulldog and Dukedog’. After this
time however, other designs appeared using the
same system. Perhaps needless to state, I claim
no originality for this idea, for ’twas full-size
practice long before I came along.

So my shown design of slots parallel to the
frames is not necessarily a handicap. On an
engine like this, extra weight is valuable; and
with such a short wheelbase, frame distortion is
less important.

I am reminded of a visit to an American track
some six years ago. The track was quite
extensive, with two complete loops (in the sense
of continuous running) present. There were many
potential passengers present, but what caught my
eye was a beautifully made giant 4-8-2 on the
inner track, pulling only the builder and his son.
Meanwhile, the outer track had several trains on
it creating valuable revenue for the club. Now of
course there are several possible reasons for this
state of affairs, such as a brand-new locomotive
being steamed for the first time, or a shortage of
rolling stock for passengers etc. However, it
struck me as a waste.

But for me, the ‘feel’ of driving a heavy
passenger-full train outweighs running lone (or
‘light engine” any time. It is of course purely
personal. About 50 years ago, one club member
would turn up once per year with his glass-case
locomotive, steam it up with distilled water, and
run gently for a few laps, with only him as the
load. This of course does not really matter, but he
always seemed to choose a well-filled public
open day for this operation. It occupied valuable
track space, and relatively rough-looking
locomotive did all the revenue earning. In all
fairness, | am not aware of any claim of
superiority of locomotive on his part, but had he
taken part in actual work many would have been
somewhat more pleased.

Making some parts with “eyelet’ holes at the
ends, or bosses ete. (Coupling rods, connecting
rods, valve gear parts etc. come to mind)
present an interesting problem — to wit: how do
we get the straight-milled parts to match up to
the round bosses? Having tried careful
marking-out of the job, directly we get going in
the milling machine then most marking-out
marks rapidly disappear under piles of swarf,
and/or soluble ‘cutting’ oil (suds) and it is not
too easy to know exactly where to stop a cut. If,
with a bolted part (bolted to a flat jig, for
example) has a correct-sized washer on top, it
is very much easier to locate correct places to
stop. I show a picture of a blank pair of *hooks’
for the front springs mounted on a flat plate.
This method relies on some accurate drilling of
the blank bar.

LILLIAN
A NARROW GAUGE

LOCOMOTIVE
for 71/4n. gauge

.,

milling machine.

Use jig-boring methods (see recent article by
Peter Spenlove-Spenlove, M.E. 4244, | April
2005) preferably also with digital read-out units.
Alternatively, mark one out with extreme care and
use this as a jig to drill the others.

The jig for actual machining is just an odd
piece of steel, in the case shown a piece of 11/2 x
¥/8in. mild steel that had no other immediate use.
It was drilled and tapped from the part mentioned
in the last paragraph. Long-enough bolts were
put through from below and tightened against the
bar; this allowed each *hook-pair’ to be put in the
jig with a !/2in. O/D thick washer on top and a
couple of ordinary washers underneath so that
the cutter could reach the full depth of the job
without carving into the vice jaws or the jig. The
two central or larger bolts — in this case 3/8in. —
had 3/8in. O/D spacers on top.

In the case of my milling machine, the soluble
oil has gone off and although working perfectly as
a cooling and cutting agent, has lost its nice white
colour and become a clear dark brown. Annoying
but harmless. Even the addition of some caustic
soda (NaOH) has not cured this problem; even

The method used to support the material for the froni

t spring hooks to facilitate machining on the

complete washing out of the whole system with
much stronger NaOH solution has not provided a
permanent cure. The cutter shown in the picture is
a standard %/8in. end mill.

The system worked well, and four nice pairs of
matched hooks was the result. Whilst on the
subject of tidying up earlier articles, included in
this part is a drawing of the steam chest cover.
Lack of space prevented this appearing with the
cylinder drawing.

Saddle

The smokebox saddle is a useful part to have
handy. In our case, the parts for this were laser-
cut. However, getting the bends right is another
matter. Unless you have a really hefty set of
benders (or, of course, access thereto) this is not
casy, for the thickness of the plates relative to
their dimensions requires respect.

In a hefty vice, and armed with a fair-size oxy-
acetylene torch plus a big hammer, bending is
less difficult. Extreme accuracy is not too
important at this stage, for if the bits are lined up
and the top portions of the sides welded to the

Ll
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Wilson’s Words of Wisdom:
If ignorance is bliss, most
people should be very happy.
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Fly-cutting the concave surface of the saddle to give the correct radius after

fabrication by welding.

ends, a couple of big G-clamps will persuade it
that you know best. Welded up complete, we
come to the problem of curving the top plate. 1
very much doubt if any rolling machine would
cope with this, and even if you have an ‘umpteen-
ton’ press you've still got to knock up a pair of
moulds or dies.

Bethink you; we already have one of these
moulds in the shape of the end plates of the
saddle. A bar across the top and a couple of hefty
clamps will make a start in forming the top; heat
applied via the torch will help greatly. In this
case, a multi-jet jet will help; it gives a softer
flame but great heat. The top will soon agree
with you that curving is best, and a clout or two
with a hammer is a good argument in your
favour. Eventually, it can be welded firmly into
place. If your milling machine is big enough (and
it doesn’t have to be colossal) then the inside of
this curved top can be machined to match the
required smokebox diameter. A carbide-tipped
fly-cutter does the job, for I don’t think any of
you will actually own a side-and-face cutter just
10%16in. dia., nor for that matter a sufficiently
large machine to handle such a ‘beastie’.

Narrow-gauge couplings are many and varied,
only a few use buffers and couplings of the
‘main-line’ type. The Tal-y-llyn is such a one,
others may come to mind (the Corris?). However,
for many miniature railways, a system is used of
one central coupling with a flat link between
cach pair of vehicles. Many use a casting,
attached to its vehicle by a 1/2in. square bar
through the buffer plates, with fairly hefty
springs, one each side of said buffer plate so that
springing flexibility operates in both directions.

Now Larry Barker, a brilliant local model
engineer, built the locomotive that actually
started me off on this particular design. I have
shown one or two pictures of his locomotive, a
very fine piece of work. He has a somewhat more
sophisticated central buffer, and any credit for
this design must go to him, not me. | have merely
put it down on paper and the drawing shows this
type of buffer.

Making a pair ‘head-to-head’ offers certain
advantages when the stock material won't go
through your lathe headstock. The shanks are
easily machined this way, drilling and tapping too
is a proverbial ‘doddle’. I used a self-generating
jig on the lathe to turn the front spherical; this
works for any radius; it is just a matter of ﬁling a
flat piece of steel to make the guide. It works for
smokebox doors too, very useful indeed when we
get to doors 8in. or more in diameter and 10in.
spherical radius.

A Clupet ring (left) compared to a standard ring. Clupet rings are available
directly from the makers.
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The central slot looks quite tricky, but using a
5/16in. dia. long series end mill and taking cuts
about !/8in. at a time will do the trick. The cross-
drilled hole for the pin needs no explanation, and
the choice is yours whether to keep the buffer
head plain, attached by the !/2in. square bar or
attached to a square back-plate so that it can be
bolted onto the buffer plate by four bolts.

Pistons and valves

Having (I hope) got smooth honed bores
(preferably to exact size) we come to a matter
hardly less important — pistons. They present
very little problem, and even if you do make a
mess of the job first time, they are not too
expensive to re-make.

Oddly enough, there is no desperate need to
make them a ‘perfect’ fit in the bore. Dear old
Curly recommended a ‘cold” clearance of
0.001in. for his size (‘0" gauge to 3!/2in. gauge
were all he made. This is not a criticism, but a
statement of fact.) I don’t think he ever used
rings, but I may be wrong here.

With the advent of Clupet piston rings, things
are rather different. These rings are rather like
key rings, a double circlet of heat-treated cast
iron. Finished dead to size, they spring open
slightly to press gently against the cylinder bore.
For purchasing these direct, contact: -

Clupet Piston Ring & Gauge Company,

Factory B

Solway Industrial Estate,

Maryport,

Cumbria, CA15 8NA

Tel: 01900 818361

Contact: Alan Smith

I found them very kind and helpful people.
He/they willingly provide tolerance details.

To make the main part of the pistons, the
casiest way is from a piece of continuous-cast
iron; this is of good quality. A pair of cast piston
blanks is equally good; they should be cast with
a fairly hefty spigot to grip in the chuck for
turning. However, there is an easy-to-miss trick
here, for both casting and spigot will be slightly
tapered. So grip the large part in the chuck, and
turn the spigot parallel. Carbide-tipped tools are
just about essential, as are light cuts. Take my
word for it, if you don’t do this there is a very
high risk of the spigot slipping in the chuck, you
tell me how long it takes to reset!

If you have an appropriate-sized micrometer,
then make good use of it. If you get the blank
piston down to 2.505in. dia., this is the time to
cut the grooves for the rings. As clean a groove
as you can manage please.

Now dear old Curly recommended (as [ wrote)
a cold clearance of about 0.001in., which of
course is right for soft packing and gunmetal
cylinders. But with the modern piston rings, this
can mean less diameter (or more clearance — take
your pick). Also, since we are using cast iron,
things are a little bit different. Recollect that the
piston will get hot before the cylinder block;
therefore it expands first. This could produce
weird ‘graunching’ noises, quite alarming until
you know what is causing them. I suggest
anything up to 0.002in. clearance.

My second 10'/4in. gauge 47xx was run in this
way. The engine was jacked up so the wheels

turned freely, the boiler was filled with water and
an air compressor connected to the boiler; pressure
being set so that the works turned over gently. The
fire was lit with the engine’s own blower going; as
temperature rose a certain amount of steam
mingled with the air and as cylinders heated up
strange noises emerged there-from. Eventually as
things inside settled down, they were quieter, and
the eventual result was a sweet-running and very
powerful locomotive.

Note that the ring is definitely not a tight fitin
the groove, for the sealing process depends on
the side of the ring pressing against the side of
the groove for sealing, as well as its light
pressure on the cylinder bore, It follows that the
rings will shift slightly relative to the piston —so
what. There is one dicey problem with these
rings, for it is difficult to remove them once
assembled: but even this can be overcome, by
working on both ends of the ring at once, for it is
casy to break a ring on removal. It will twist as
you try to remove it, jam, and snap. If both ends
are prized up gently, most of the jamming is
removed. A few domestic pins are a good

investment, for on levering up one end gently a
pin can be slid under it to keep it in place,
followed by the same process at the other end.
Once this is done, the ring can be twisted a little,
enough to ‘unscrew’ it from its groove.

The only reason for removing a ring is that it is
a fraction too large (or more likely your bore is
about 0.00lin. too small); this is rare but
sometimes occurs. Recollect that a matter of only
0.00lin. in diameter is enough, when things
match up perfectly the piston will slide quite
easily along the cylinder. If needful to adjust,
then gentle use of a flat Swiss file on the ends of
the ring will teach it manners.

The depth of the groove is not too critical, but
as long as the ring does not ‘bottom” when it is in
its bore, all is well.

The mounting of the piston on its rod is worth
a word or three. Full size, they were ‘wrung’
together in the sense of being fitted tightly on a
taper, with plenty of ‘beef” used to tighten the
nut on the end. The assembly had to ring like one
solid item when assembled. On the Southern at
least, the nut’s tightness was aided by a weld. For,
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lookyou, if the piston does come loose it can be
goodbye to the front cylinder cover as the piston
slams into it. In our case, a piston weighing just
a bit less than [lb mass has an acceleration of -
wait for it - 42g approx. at 85% full pressure.
That is, 42 times that due to gravity. Assuming
that the piston stops very suddenly at the front
cover, in fact in about 0.0lin., further
calculations show that this produces a shock
force of some 21 tons. Phew! (Wipes sweating
brow). Any questions?

It is important that the piston and rod are
concentric, although with the “floating” gland this
is less critical there should be no avoidable
eccentricity. A collet chuck is probably the most
accurate way, although if your 3-jaw is true then
this will do. Alternatively, use the 4-jaw and adjust
until the rod is dead true, preferably with a dial-
test. Take light cuts, preferably with a carbide tool
with a little radius at the cutting edge; use a fine
feed and watch the swarf come off as fine dust.

A final treatment with fine
emery/carborundum paper (‘wet or dry’) is
suggested, roughly equivalent to lapping. It can
gently remove the last 0.0001 inch.

The method of fixings that | find useful is to
ream the piston bore, and turn down one end of
the rod to this same diameter. Thread the end
3/gin. BSF, or any convenient fairly coarse thread
(screw-cutting strongly recommended on account
of its greater concentricity). A brass nut is made
to the same thread and screwed as tightly as you
can onto the rod and into the piston. Piston inside,
rod, and thread being generously washed
(acetone) and anointed with Loctite 601 first.
After setting, the front of the assembly is turned
flush with the piston. If you ever need to get it off,
it’s easier to drill out the rod and fit a new one.

Tip: grip the rod fairly tightly, for if it slips in
the chuck it will damage the rod far more than a
tight grip will do — I've had some! But first, get
the rod to correct length.

It will be clear that the exact length of the rod
is critical. To get this right, turn the taper on the
rear end of the rod (where it fits into the
crosshead). With ‘t'works’ assembled, i.e.
guidebars, cylinders mounted firmly onto
frames, driving wheels assembled and in their
horns, connecting rods assembled in crosshead
and onto driving crankpin, mount a small collar
on the rod, after threading the rod through the
rear cover. The collar should a good fit, a small
set-bolt being put through it to assist location. If
put onto the rod (plus a washer about 0.03in.
thick) where it sticks out through the front end
(on front centre) and pushed in, then when the
motion is rotated to back dead centre, it follows
that the collar will mark the rear end of the
parallel shoulder on the piston rod. As a check,
put another washer onto the rod and re-try gently,
it should come to a dead-end stop just before
back dead centre. In view of the fact that the rod
will certainly pull out of the crosshead, put the
taper pin through the lot, if it is not bashed in too
tightly it will come out easily enough. Note that
is put in at 45deg. so that gravity can help it to
stay put. Eventually, on final assembly, bash it in
good and hard. That will teach it manners.
Incidentally, if you want to fit more than one pin,
fit one only for the present, do not on any
account fit them in pairs at the same time, for

A valve buckle in the process of being machined
from a solid piece of brass.

great accuracy is required for a pair of pins.
Fitting one pin firmly, then drilling and reaming
for the second pin can easily achieve this
accuracy. If you are really worried about these
pins working loose (possible, although it is
usually one hell of a job to get them out when
you need to!) then you could always shove a split
cotter through it below the crosshead, or thread it
and bonding on a nut.

Valves and buckles

There are several ways of driving the valves. One
would be to screw the rods directly into the valve
itself. Not recommended. The valve must be free
to move towards the port face, or it won’t seal.

A deep groove on the back of the valve (in our
case, the top) can hold a block that is screwed
onto the valve rod and is easily adjusted, however
with constant oscillating movements the thread
can work loose, when it does so wear and tear is
greatly and rapidly increased.

The valve design of Romulus avoids this by
having two nuts that can be tightened onto the
cross-member. These nuts are trapped by the
valve block and, being hexagon, they cannot
unscrew themselves. Excellent.

In our case, a buckle is used of brass or
gunmetal. I chewed mine out of a slab of brass,
but no doubt a casting will be available as it will
be for the valve itself.

By filing or milling, the buckle must be a snug
fit on the valve, not tightly but with no play. It is
not too difficult, but a useful tip is to keep the
corners of the valve (where it fits the buckle)
rounded off, for it is easier to do this than to get
the inside corners of the buckle dead square. The
rod is screwed tightly into the buckle, preferably
will some Loctite 532 (thread sealant) to
maintain its location. The outer end of the rod is
locked into its fitting with a nut, hence it is fairly
casy to adjust and then lock. Tip: when
machining the inside of an object (such as the
inside of the buckle, valve cavity) it is decidedly
best to feed a light cut with the cutter’s rotation
instead of the safer way of against the cutter.
Reason: when coming to an inside corner in the
“safe” way, the cutter will be forced sideways
into the face that you have just milled. Not so bad
with the buckle, but disastrous with the exhaust
cavity in valve and in port face.

‘Climb” milling — I think the term speaks for
itself — is normally dangerous, for the cutter
tends to pull the job into the cut. This can be
deadly. ‘Posh’ machines can be fitted with
devices that virtually eliminates backlash, which
is of course the source of the trouble. In cases
where climb milling is unavoidable, it is possible
to nullify much of this by tightening up the slide
locks. Naughty, but needs must etc. It is a

surprising fact that climb milling uses much less
power than the usual *safe’ way. Many years ago
now, [ inadvertently did a bad climb-milling job,
for I switched on the motor before ensuring that
the nut was fastened on the traverse screw. Result
— a ¥8in. dia. end mill snapped clean off and the
bit cut a sweet little groove (7) across my right
eyeball. Smack across the vision centre — if you
get my meaning. With the aid of a neighbour, |
had to drive 25 miles to the eye-hospital. Easy
enough on empty Devon roads, for seeing two
roads ahead (split vision) I only needed to follow
the left-hand one, no trouble ensued. The hospital
asked me to produce the bit of steel that had done
it; but when I took it in a couple of weeks later
they were a bit nonplussed, for they had not
expected the cutting portion of a 3/8in. dia. end-
mill! Recovery was quick and perfect.

Reason for superiority of climb milling: as the
cutter touches the job in normal milling it starts
by distorting the blade, which tends to slide along
the cut until the pressure builds up far enough to
force the start of the actual cut. In the other case,
the blade hits the cut at a much steeper angle and
therefore starts the actual cut sooner. The result is
less power absorbed, and normally a better finish.

So, if you have a smallish mill, do the brutal
work by the usual method (careful to avoid the
corner dig-ins mentioned above) and take off the
last few thou. the climb way.

The face of the valve must be dead flat.
Probably the easiest way is to grip it in the 4-jaw
chuck and make the final facing cut with fine
feed and a rounded tool. Finish by rubbing on a
piece of fine emery or carborundum paper
resting on a dead flat surface — your plane table
is ideal. If a figure-of-eight motion is employed
it will be advantageous, but try not to tilt the
valve or you will end up with a somewhat convex
surface — not too useful.

If you have set out the ports and the valve
length and cavity correctly, not much further
work should be needed when we come to setting
the valves and gear generally.

Corrected drawings

In view of the fact that we are actually making a
pair of these puffers, it follows that errors are likely
to surface from time to time. Also, bearing in mind
that once published, errors cannot be directly
corrected, it is always possible that builders may
not notice later corrections in subsequent issues.

Therefore, anyone who is actually building
Lillian is invited to contact me. [ will then send
corrected drawings on receipt of S.A.E., or if you
use e-mail, drawings can be sent freely. AutoCAD
is preferred, but there are other systems, such as
dxf etc. as long as 1 know which system is
required. keithgwrloco(@blueyonder.co.uk will
meet the case nicely.

For those who are interested in the Echills
Wood Railway, there is a light at the end of the
proverbial tunnel. Reference to the website:-
www.ewr.org.uk is recommended. The website
has been modernised a lot now and no longer
shews pictures of the old railway but gives
information on the new. Marvellous picture at
bottom of the site - modest blush. As soon as |
can, further information will be to hand and 1
will pass it on.

® 1o be continued.
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UK News
Contractors are now busy at the
Ascot Locomotive Society site

building the replacement
locomotive shed/rest room and
workshop/carriage shed. At the
time of writing Secretary Derek
Alford reports that they are half way
through the work the result of which
will replace the facilities lost during
the race course redevelopment. In
addition to this the society members
have laid on a water supply to
various points and laid ducting
ready for the electricity supply.
Future development will be carried
out by several teams working in
parallel with each other to ensure
the fastest possible completion of
the various projects.

Bedford MES has welcomed
some new members into the fold
who will, no doubt, soon be getting
involved in the society activities.
The Chairman reports that over
Easter visitors to the site were
entertained by a full-size steam
roller levelling the farm track
beside the railway. He comments
that this road now has a surface
which is arguably better than many
of the major roads in the area. [ am
sure that a similar sentiment will be
echoed by many readers.
Attendance at the formal meetings
has increased since the change of

location to a local
village hall. Member
Ray Sweeting is
looking for a copy of
the book Garratt Locomotives of
the World. 1 have searched the
internet and found that it was
written by A. E. Durrant (Publishers
- David & Charles, 1981, 1SBN 0-
7153-7641-1) and is available from
several of the specialist railway
book sellers. What a mine of
information this column is! Good
progress is being made on the
improvements to the ground level
‘Summerfield Railway® with the
Wednesday Gang having built and
laid over 60 track panels resulting in
the double track reaching ‘Badgers
Holt’. Netting has been spread
alongside the track in an attempt to
discourage vandals of the cuddly
furry variety (rabbits!) from
covering the track with their
excavations. Can [ suggest that
some pies might be in order! Those
attending the LBSC Bowl
competition  will  have an
opportunity to see the new facilities
later in the year. A revised set of
operating rules is being drawn up
for the raised track *Winterfields
Railway” because it is felt that those
used for the ground level operations
cannot be applied in total to the
raised track. Following a successful
trial the society have decided to sell
items left over from club sales on
the internet auction site e-bay.
Members of Bournemouth

DSME exhibited at the Salisbury
Model Engineering Exhibition in
March, “a small band of members
set up on the Friday afternoon, with
a good selection of models that
more than covered the allocated
space”. So much space in fact that
the organisers shuffled another
society along to make more room!
The star exhibit was Gordon Miles’
automata, in which a carpenter
planed a piece of wood when the
handle was turned. Editor Richard
Harvey’s clock was “fied to the
wall” and he reports that it amused
“the people who noticed that it only
rarely showed the correct time'".
The club have been awarded a grant
under the ‘Awards for All Scheme’
which will be used to finance a
station building. A volunteer is
being sought to make a body for the
new club battery locomotive.

Members of Chichester DSME
have also been busy at exhibitions,
taking their roundhouse and a full
compliment of 3'2in. gauge
locomotives together with several
hot air engines. The Chairman
reports that “Bob Stenning and co.
have started on a much needed
extension to the carriage shed”.
Modifications are also being made
to the riding trolleys to prevent
rubbing on the anti-tip rail. The
society website is at
www.cdsme.co.uk

Frimley and Ascot Locomotive
Club made the Easter Monday
public running session a charity run

on behalf of the Mayor’s chosen
charity and the Mayor, Councillor
Paul Illnicki, was pleased to receive
a substantial cheque at the April
running session. A number of
options for the long-term future of
the signalling system have been
detailed in a report by Richard Cant
and are being considered by the
committee. The Hudson overhaul is
complete and the locomotive now
has a much more substantial chassis
and the bearings, gears and chains
have been replaced. The class 08
shunter is in the process of having
the electrics fitted and a trial run
has taken place which proved
successful with the locomotive
responding well to the controls and
running at just the right speed.

For those of you who have
trouble keeping the fire going and
steam up in the larger scales spare a
thought for those members of the
Gauge ‘1" Model railway
Association who use coal firing. In
the latest newsletter Markus Neeser
describes his experiences with his
Gauge 17 Ivatt ‘Atlantic’. Markus
has now got things sorted out
because he has achieved a run of
23/4 hours which achievement will
embarrass some large scale drivers
that [ know. Markus mentions that
he had lots of support from
members of the Association which
demonstrates one of the many
advantages of joining a club.

At the time of writing this,
members of Guildford MES are
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JULY 13 Brighton & Hove SMLE. Wrinklies Running Day.
9 Amnerfield Miniature Railway. Visitors Day, all types of loco. 5in & 7' idin. Contact Mick Funnell: 01323-892042.
Contact David Jerome: 0118-9700274. 13 High Wycombe MEC. Evening at Track.
9/10 British Columbia SME. Annual Meet. Contact Sean Laurence: (604) 931-1547. Contact Eric Stevens: 01494-438761.
a/10 East Herts MR. Celebration of Garden Railways. Contact: |. Dinnes: 0208- 13 Norwich DSME. AGM. Contact Paul Reed: 01603-462925.
202-2097. 13 St. Albans DMES. Cdr. LeQuelnec: HMS Belfast.
92 Cardiff MES. Lord Mayor’s Charity Day. Contact Trevor Jenkins: 029-2075-5568. Contact Roy Verden: 01923-220590.
9 Erewash Valley MES. Barbecue & Raffle. 14 N. W. Leicester SME. man'’s Supper.
Contact Jim Matthews: 01332-705259. Contact John Elliott: 01455-847040.
] High Wycombe MEC. SARSPA, Steam-Up for South African 14 Sutton MEC. New Drivers Run. Contact Bob Wood: 0208-641-6258.
Railways/African livesteam locos. Gontact Eric Stevens: 01494-438761. 14 Worthing DSME. Second Summer Steam-Up.
9/10 Hull DSME. Annual Steam Weekend. Contact Tony Finn: 01482-898434. Contact Bob Phillips: 01903-243018.
10 Bristol SMEE. Public Running. Contact Trevor Chambers: 0145-441-5085. 15 Canvey R&MEC. Shunting Competition. Centact Brian Baker: 01702-512752.
10 Canterbury DMES (UK). Public Running Day. 15 Romford MEC. Track Maintenance. Contact Colin Hunt: 01708-709302.
Contact Mrs P. Barker: 01227-273357. 16 Brighton & Hove SMLE. Fun Run for Members.
10 Cardiff MES. Chemobyl Children’s Visit. Contact Mick Funnell: 01323-892042.
Contact Trevor Jenkins: 020-2075-5568. 16 Cardiff MES. Steam-Up and Family Day.
10 Harlington LS. Public Running. Contact Peter Tarrant: 01895-851168. Contact Trevor Jenkins: 029-2075-5568.
10 Leeds SMEE. Running Day. Contact Colin Abrey: 01132-649630. 16/17  Fumess MRC. Tram Sunday, Fleetwood & North Fylde MRC.
10 Plymouth MSLS. Membm Day. Gontact John Brooker: 01752-671722. Contact Fred Firth: 01229-821192 or Colin Buns 01229 B37079.
10 Sutton MEC. Track Day. Contact Bob Wood: 0208-641-6258. 16/17  Guildford MES. The 38th Model Steam Rally & Exhibition.
10 York City & DSME. Running Day & Barbecue. Contact Dave Longhurst: 01428-605424.
Contact Pat Martindale: 01262-676291. 16/17  Guild of Model Wheelwrights. Much Marcle Steam Rally, Herefordshire.
11 Bedford MES. Bangers & Mash Night. Contact Ted Jolliffe: 01234-327791. Contact Biddy Hepper: 01492-623274.
11 Frimley & Ascot LC. Meeting. Contact Bob Dowman: 01252-835042. 16 Gravesend MMES. Open Day with evening barbecue.
11/12  Harrow & Wembley SME. Open Weekend. Contact John Gibbs: 01622-880852.
Contact Dr. Roger Greenwood: 020-8427-2755. 16/17  Model Expo 2005, National Exhibition Centre, Birmingham. 9.30am-6.30pm
11 Saffron Walden DSME. Club Night. Contact Jack Setterfield: 01843-596822. (5.30pm Sunday 11th) Information 0121-767-2117.
12 Dockland & E. London MES. Meeting. Contact P, M. Jonas: 01708-228510. 16 Romford MEC. Track Afternoon. Contact Colin Hunt: 01708-709302.
12 Northampton SME. Running Night. Contact Pete Jarman: 01234-708501 (eve). 16 Romney Marsh MES. Saturday Track Meeting.
12 Romney Marsh MES. Track Meeting. Contact John Wimble: 01797-362295. Contact John Wimble: 01797-362295.
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busy preparing for their 38th Model
Steam Rally and Exhibition which
is will be held on 16/17 July this
year at the society’s Stoke Park site.
The ‘Thursday Gang’ were
galvanised into action in March by
some spring weather and have made
good progress with the outstanding
jobs awaiting completion in the
steaming bays. These include a
retaining wall round the ground
level turntable and a new coal store.

A lot of activity has taken place
at the club house of High
Wycombe MEC with the club
house being repainted, cleared out
and new kitchen units fitted. New
guttering and relocation of the large
water tank from the far shed has
improved the water supply and
stopped water getting into the
building.

Leeds SMEE is holding its rally
this year on 6/7 August at the
Eggborough Power Station site.
Further details can be obtained
from Colin Abrey, tel: 0113-
2649630, or e-mail
colin.abrey@ntlworld.com You can
also visit the club website at
http://homepage.ntlworld.com/co
lin.abrey/LEEDS.htm The
electrical system in the club house
has had a major refurbishment with
new consumer units fitted and the

have taken place by the time you
read this. A sub-committee has
been set up to consider the direction
that future site developments should
take. The idea is to develop a plan
which defines where the club
should aim for over the next ten
years. A questionnaire seeking
members views has been sent out
with the newsletter. This sounds
like a very good idea which will
help to ensure that everyone pulls in
the same direction.

The Northern Association of
Model Engineers is celebrating its
Diamond Jubilee this year. As they
say: “Sixty years of continuous
service to the King of Hobbies is
something worth celebrating”.
Looking at the calendar, various
celebrations are planned at several
clubs during the year. Can we
extend our congratulations to all
involved and express our thanks on
behalf of all model engineers to
those who have contributed to the
success of the association’s efforts
over the years. The association has a
new website at
www.normodeng.org.uk which

was set up by member Paul
Masters. The newsletter carries a
report on the development of two
microprocessor controlled
dynamometer cars by Garth Porter
and Carl Bailey from
Northampton SME, The cars are
in the form of well wagons and the
use of microprocessors enables the
provision of extra facilities not seen
on mechanical cars. The cars will
also cope with a wide range of
tractive efforts from small 31/2in.
gauge locomotives up to a Sin.
narrow gauge locomotives.

The Flywheel, journal of the
Northern Mill Engine Society,
carries a very informative article on
Pollit & Wigzell slide valve engines
built in the latter half of the 19th
century. The remaining society
steaming days for this year are
28/29 August and 10/11 September.

Ian Brown has retired as
organiser of the winter talks at
Reading SME and in recognition
of his efforts over the past few years
was presented with a parcel of ‘0’
gauge track for use on his garden
railway. As a recipient of Ian’s

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

ed to the family and friends they leave behind.

efforts I can confirm that he
provided a wvery wvaried and
interesting programme for the
members during his tenure of the
post. Tony Giles is taking on the
role in lan’s place.

Alex Gray of the Scottish Model
Engineering Trust describes the
construction of a 1895 Otto Deutz
inverted vertical gas engine. This is
to be a companion to his Red Wing
and Gardner engines. The Otto
engines were very popular in
industrial applications in the 19th
and early 20th centuries,

The journal of the Society of
Model & Experimental Engineers
carries a photograph of the ‘Polly’
oscillating engine and boiler which
is to be the subject of the society’s
new model engineering course
which is  currently under
development. Member Michiel
Kapp describes his development of
a computer controlled rotary table.
The program on the computer
allows for extra functions including
the ability to automatically advance
to the next position. This could be
controlled by a detector on the
machine which triggered the table
indexing when the quill was
retracted to its highest position.

A council contractor turned up at
the track site of Wigan DSME to

loads redistributed to give a more Count Antonio Giansanti-Coluzzi ‘1" Model prepare the car park area but “he
balanced load on each circuit. Railway Association was only equipped with a ‘Bobcat’
At the time of writing members Roy Killinger Wigan DMES and did little more than scratch the

of Northampton SME are busy Stan Rains Hutt Valley MES surface”. This was nowhere near
preparing for IMLEC which will the high standards set by the club
16 West Riding SLS. Freedom House Fun Day. 23/24  Claymills Pumping Engines. Non Steaming Open Days.

Contact David Batty: 01924-363908. Contact B. Eastough: 01283-812501.
16 York City & DSME. Informal club discussion. 23/24 Kew Bridge Steam Museum. Festival of Model Tramways.

Contact Pat Martindale: 01262-676291. Information: 020-8568-4757.
17 Bedford MES. Public Running. Contact Ted Jolliffe: 01234-327791. 24  Oxford (City of) SME. Dreaming Spires 2005.
17 N. W. Leicester SME. Public Running. Contact John Elliott: 01455-847040. Contact Chris Kelland: 01235-770836.
17 Oxford (City of) SME. Public Running. Amnerfield Miniature Railway. Public Running.

Contact Chris Kelland: 01235-770836. Contact David Jerome: 0118-9700274.
17 Plymouth MSLS. Public Running. Contact John Brooker: 01752-671722. Bournemouth DSME. Charity Day Chrones & Colitis Association.
17 Rugby MES. Public Running. Contact David Eadon: 01788-576956. Contact Dave Fynn: 01202-474599.

Contact Don Martin: 01480-83162.

17 Saffron Walden DSME. Running Day (public running after 2pm).
Contact Jack Setterfield: 01843-596822.
17 St. Albans DMES. Club Running. Contact Roy Verden: 01923-220590.
17 Taunton ME. Public Running.
17 Wimbormne DSME. Public Running. Contact Eric Basire: 01202-897158.
18 Peterborough SME. Bits & Pieces. Contact Tony Meek: 01778-345142.
19 Chesterfield MES. T. Wood: Talk. Contact Mike Rhodes: 01623-648676.
19 Erewash Valley MES. Steaming Evening.
Contact Jim Matthews: 01332-705259.
19 Nottingham SMEE. Geoff Hennell: Visit to the JCB factory.
Contact Graham Davenport: 0115-8496703.
19 Romney Marsh MES. Track Meeting. Contact John Wimble: 01797-362295.
19 South Durham SME. Afternoon Steam-Up. Contact B. Owens: 01325-721503.
20 Bournemouth DSME. AGM. Contact Dave Fynn: 01202-474589,
20 Hull DSME. Shep, Watson & Wilson Comp. Trophy.
Contact Tony Finn: 01482-898434.
20 Leeds SMEE. Invitation Running Day & Barbecue.
Contact Colin Abrey: 01132-849630.
20 West Riding SLS. Visit to Leeds Club. Contact David Batty: 01924-363908,
20 Weat Wiltshire SME. Steam-Up. Contact R. Nev. Boulton: 01380-828101.
2 Isle of Wight MES. Bits & Pieces. Contact Ken Stratton: 01983-531384.
21 Leyland SME. Discussion Night on Valves. Contact A. P Bibby: 01254-812049.
21 North London SME. Barbecue at Colney Heath.
Contact David Harris: 01707-326518.
21 North Norfolk MEC. Track Evening. Contact Gordon Ford: 01263-512350.
21 Sutton MEC. Derek Tidbury: A Signal Evening.
Contact Bob Wood: 0208-641-6258.
23 Chesterfield MES. Running Day. Contact Mike Rhodes: 01623-648676.
23 Leyland SME. Members' & Guests afternoon driving session.

Contact A. P. Bibby: 01254-812049.

(2]
-
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Bristol SMEE. Public Running. Contact Trevor Chambers: 0145-441-5085.
Cardiff MES. Open Day. Contact Trevor Jenkins: 029-2075-5568.

Frimley & Ascot LC. Club Running. Contact Bob Dowman: 01252-835042.
Guildford MES. Driver Training Day. Contact Dave Longhurst: 01428-605424.
Harlington LS. Public Running. Contact Peter Tarrant: 01895-851168.
Leicester SME. NAME Diamond Jubilee Celebration.

Contact Raymond Wallis: 0116-285-8824.

Rugby MES. \isit to Kinver Society. Contact David Eadon: 01788-576956.
York City & DSME. Running Day. Contact Pat Martindale: 01262-676281.
Bedford MES. The Bubbly Bottle Challenge.

Contact Ted Jolliffe: 01234-327791.

Romney Marsh MES. Public Running. Contact John Wimble: 01787-362205.
Sutton MEC. Evening Steam-Up. Contact Bob Wood: 0208-641-6258.
Canvey R&MEC. Open Days. Contact Brian Baker: 01702-512752.
Wimbome DSME. Club Barbecue. Contact Eric Basire: 01202-897158.
Worthing DSME. Nail Gough: Spare Time Restoration.

Contact Bob Phillips: 01903-243018.

Chichester DSME. OGM. Contact Brian Bird: 01243-536468.

Fumess MRC. Lytham Exhibition. Contact Fred Firth: 01229-821192 or
Colin Burns 01229 837079.

Norwich DSME. Visit by Ipswich Society of Model Engineers.

Contact Paul Reed: 01603-462925.

Romney Marsh MES. Public Running. Contact John Wimble: 01797-362295.
Bristol SMEE. Public Running. Contact Trevor Chambers: 0145-441-5085.
Contact Brian Bird: 01243-536468,

High Wycombe MEC. Public Running. Contact Eric Stevens: 01484-438761.

H
N Chichester DSME. Steam on Sunday.
3 Elmdon MES. Midland Reds. Contact Chris Giles: 0121-458-1291,
31 Guildford MES. Members’ Running Day.
Contact Dave Longhurst: 01428-605424.
H
3

Oxford (City of) SME. Public Running. Contact Chris Kelland: 01235-770836.
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and so the troops were organised
and the area was dug out by the
members to a suitable depth. As the
Editor reports, “Many hands make
light work” and the job was
accomplished over four days. At the
time of writing the members are
waiting for the hardcore to arrive.
Brian Douglas has been elected
president following Vince
McGeever’s retirement after his
allotted three years. George Howard
gave a presentation on old tools at a
recent meeting. George’s talk was in
the form of a quiz in which
members tried to identify the tools
and artefacts on display and George
then explained the purpose of each.
Items included an adze, a saddle
maker’s cramp, a strickle and a
fleame (or phleam). Answers on a
postcard please! At the March
meeting Alan Maloney presented
Chairman Geoff Buckley with a
turned wooden gavel as a
replacement for the Swiss knife that
was the usual means of bringing the
meetings to order (by rapping it on
the table!).

The porticos and doors for the
rolling stock tunnels have been
installed ready for the running
scason at Wimborne DSME and
members then turned their efforts
towards repairing the bridge of
which “many parts were rotting
away". The repairs were completed

in a “burst of activity over a couple
of days". The society celebrates its
30th anniversary this year although
a date has yet to be set. There is an
excellent club  website  at
www.wdsme.co.uk

Worthing DSME has a new
newsletter Editor in the person of
Lorna Trickey who has taken over
from Jim Alderman who has
‘retired” after 12 years wielding the
quill pen. We welcome Lorna to the
fold and I look forward to reporting
her efforts in this column. The
annual club dinner was attended by
48 members and partners who had a
pleasant evening with excellent food
and service. At the AGM Andrew
Breese was clected as engineering
representative and has already been
busy organising repairs to the riding
cars and other items.

York City DMES is examining
proposals for changes to the ground
level track layout and signalling
system. The signalling system will
use electronic interlocking and “a
signal box with a suitably trained
signalman/woman would replace
the track marshal” As a way of
maintaining the woodland ecology
ofthe area, member Brian Wardman
has made and erected 32 bird boxes
around the site. The front of the
boxes has been made of oak
following previous experience when
the vandals (woodpeckers) enlarged

the hole in the front of previous
boxes. The newsletter reports that
the boxes are all numbered and
suggests that this may be so “that
birds visiting from afar can book
their favourite box in advance.”

World News

New Zealand

The recent exhibition weekend held
by Auckland SME was a great
success with several locomotives in
steam (and volts!) running for
passengers on the Sunday and a
good number of members attending
the Saturday Club Day. The society
is to stop passengers riding with
bare feet as this is felt to be
dangerous and will have a sign
made advising of the need for
suitable footwear to be worn. At the
‘Bits and Pieces’ evening, members
had a selection of items including
the front wheel rims for Bill Parker’s
1:3 scale traction engine, The valve
and liner for Hugh Martin’s GWR 2-
6-2, Mike Jack’s chassis and bogies
for a 5in. gauge passenger carriage
and Trevor Taylor’s Ajax which he is
rebuilding.

At a recent meeting of the Hutt
Valley MES member Peter Brown
described his experiences with gas
turbine powered model aircraft.
Peter quoted a description of a
model jet as “a good way of turning
kerosene into noise".

Maidstone MES (NZ) has had
several successful working days and
has made good progress with
repairs to the track and other
facilities. The society has decided
to use and continue to maintain only
four of its raised track riding trucks.
The others will be stored or
cannibalised to provide spares.

South Africa

The working parties at Durban
SME have accomplished several
tasks recently including completion
of the steaming bay plumbing,
fencing repairs, levelling and coach
wheel maintenance. An assessment
of the state of trees round the site is
to be carried out following the
damage caused when a Casuarina
tree broke and fell onto the fence.
As the newsletter comments “the
combination of high winds and the
public attendance is a worrying
combination”. The newsletter
carries an article exploring the use
of ‘quantum entanglement’ as a
means of teleportation. Is this a way
round health and safety problems
because if passengers can be
teleported round the track they will
arrive at the other end but won’t
remember anything of the trip and
thus can’t complain of sparks,
derailments or any of the other
things that cause potential
problems.

IN THE NEXT ISSUE

Harrogate

More from the

exhibition. Next issue
- the club stands

Continuing construction
of the miniature lathe
from Stuart Models

Edwardian Elegance - the
innovtive La France
locomotive
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information information information

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

WPS 21

ADHESIVES &
SEALANTS

David Lammas
David Lammas covers
traditional adhesives,
their advantages and

shortcomings as well as
synthetic products.

144 PAGES
ILLUSTRATED PAPERBACK

ISBN 1-85486-048-8 f£6.95

WPS 22
WORKSHOP ELECTRICS
Alex Weiss

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

ISBN1-85486-107-7 £6.95

womicsiop Pracrice sees. 1)
|—
WPS 18 WPs 10
BAsIC BENCHWORK SAWS & SAWING
Les Oldridge lan Bradley

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

128 PAGES
ILLUSTRATED PAPERBACK

ISBN o0-85242-920-7 £6.95

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

ISBN 1-85486-131-X  £6.95

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

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

96 PAGES
ILLUSTRATED PAPERBACK

ISBN 0-85242-887-1  £5.95

CAD

DAL Bown

“m-s@

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

128 PAGES
ILLUSTRATED PAPER BACK

ISBN 1-85486-189-1  £6.95

WPS 19

SPRING DESIGN
& MANUFACTURE

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

96 PAGES
ILLUSTRATED PAPERBACK

ISBN 0-85242-925-8 £6.95

UNIMA
LAT
ACCESS

WPS 32
UNIMAT (1] LATHE
ACCESSORIES

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

160 PAGES
ILLUSTRATED PAPERBACK

ISBN 1-85486-213-8  £6.95

WPS 20

METALWORK & MACHINING
HINTS & Tips

lan Bradley

A workshop information
pot-pourri combining useful

advice and instruction for
beginners, with explanations

of tools and techniques.
96 PAGES
ILLUSTRATED PAPERBACK

ISBN 0-85242-947-9  £6.95

WPS 31
UseruL WORKSHOP
Tools

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

104 PAGES
ILLUSTRATED PAPERBACK

ISBN 1-85486-194-8  £6.95

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

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



MODEL

= CLASSIFIED

Advertisements

Send to Model Engineer Classified Department, Highbury Lelsure,
3rd Floor Berwick House, 8-10 Knoll Rise, Orpington, Kent BR6 OEL.
Fax: {01689) 886666, Email: trobertson@highburyleisure.co.uk
All advertisements will be inserted in the first available issue. There are no reimbursements for cancellations.
All advertiserments 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. Cansequently all trade ads in Model Engineer carry this T" symbol

MODELS AND MATERIALS

ALL MODEL STEAM ENGINES REQUIRED

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

Tel: 01507 358808

" (PHOENIX W/ PRECISION) |
The Railway Livery Specialists

for authentic caour paints and waterslide transfers
Monday - Friday 10 am - 4 pm
Except Exhibition Weekends
Sand SAE and SDp (stam pa acoepted) for & copy of our lull catslogus to'-
PHOENIX PRECISION PAINTS LTD
P.0.Box 8238 GHELMSFORD Esssx CM1 TWY
A amal samalproeniipdrt s Tol (01245) A594050  weinbe weww piucamr s it 5 k. .

FYNE FORT FITTINGS
(Freshwvater, IOW)

The Steam Fitting Specialists
Clarence Boatyard, East Cowes,
Isle of Wight, PO32 6EZ, UK
Tel: 01983 293632 Fax: 071983 297755
List still free send large SAE

and 3 1st class stamps

www fynefort.co.uk

BA FASTENERS IN BRASS
STEEL & STAINLESS

SPUT PINS, TAPER PINS,

ROLL PINS, TAPS, DIES,

DRILLS, NUTS WASHERS,
RIVETS, MATERIALS

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

“ITEMS"” MAIL ORDER LTD,
46, ST. MARTINS ROAD, NORTH LEVERTON,

RETFORD NOTTINGHAMSHIRE DN22 0AU
Telephone 01427 884319 Fax 01427 884319

Myford

Enjoy a day with us at the
MYFORD OPEN HOUSE
Wednesday 26th October
to
Saturday 29th October 2005

0115 925 4222

or e-mail
sales@myford.com
for further details

PHOENIX LOCOMOTIVES LTD

Class 52 Western and
Class 50 Hoover in 5” gauge

Battery Electric
www.phoenixlocos.com
Phone 01704 546 957

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

PARTBUILT MODELS BOUGHT. All
locomotives, at any stage of
construction. Completed models also
bought regardless of condition. Traction
engines and all Stuart stationary
engines wanted - beam, vertical,
horizontal etc, part built or complete.
Will travel any distance. Please
telephone Graham, 0121 358 4320. (T)

MUST BE IN SUPER CONDITION

SHORT BED, DUAL DIALS
ALAN SKEGGS, 01582 792732
(REDBOURN HERTFORDSHIRE)

Hobbymat HD65 lathe with
integral BFE 65 milling
machine for sale.
Covers, tools, metal
stand included.
Extremely good condition.

Special offer * ** * * Workshop Discount Pack *****
30 different packets of socket, hex. and slotted screws
Pack 1.BA 88A to 2BA. % &
Pack 2. Metric M2 1o M5. \% £ f
Catalogue value of pack is over £30.00 LA
Either pack on offer o you ﬁﬂa‘ y , &
for only £24.95 + £2.95 pp 4, Wi
Send for this offer and benefit from a very B ’
usetul stock of screws in your workshop. ﬁfé
'You will not be disappointed. Refund guaranteed. ﬂ g?
Emkay Screw Supplies (ME)
74 Pepys Way Strood Rochester Kent ME2 3LL
Email: embaysupplies@onatel.net
Tel: 01634 717256  www.embkaysupplies.co.uk Mail Order Only|

Little used. £300.

Tel: 0113 2673641 (Leeds)

The Miniature Railway
Supply Co. Ltd

www.miniaturerailwaysupply.com

Phone / Fax
01442 214702

WANTED

Wanted - all Loco Blueprints. Tel: 01983
203633 or Fax: 01983 297755. (T)

ATTENTION MODEL
MAKERS

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

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

STATION ROAD STEAM

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

Locomotives, traction and stationary engines,

bought, sold and part-exchanged

= Locomotives from gauge | to 10 1/4 inch =
* Miniature railway equipment, rolling stock etc «
* Traction engines from 3/4 inch to half full-size »
+ Stationary engines from table-top models to
full size, including designs by Stuart Turner, Westbury «
* Spirit, gas and coal-fired boilers in all sizes *

+ All tvpes of restoration projects & part-built models =
Fully serviced and tested locomotives and traction
engines supplied with our renowned
-Hﬂ Ij[f[bﬂ{“ 1.1'!![[1'.2{ !.I!-:IHEJ
Large range of items in stock, available for mspection and
trial at our premises at any time, by appointment
Comprehensive workshop and test track facilities on site.
Advice, valuations and driving tuition freely given
Warld-wide mail-order service, goods supplied on 7 days
approval, competitive shipping rates.

Fully illustrated and priced catalogue online at

www.stationroadsteam.com
Telephone Lincoln 01526 320012

COWELLS SMALL MACHINE TOOLS LTD

Tendring Road, Little Bentley, Colchester, Essex, COT 8SH
Tel/Fux +44 (0) 1206 251792 E-mail salesta cowells.com
MANUFACTURERS OF PRECISION SCREW CUTTING LATHES,

AMM HOROLOGICAL COLLET LATHES AND MILLING MACHINES.

www.cowells.com




e lo Y o [ Rele) |1/ 40 8 | RCM ENGINEERING LTD.

o Price GUARANTEE Boost Energy Systems Machine Tools. Taps & Dies.
Park Farm, West End Lane, Hand Tools. Materials.

* PERFORMANCE GUARANTEE  \ya fie|g, Berkshire R642 5RH B.A. Nuts & Bolts.  Machining Service
* 3 YEAR WARRANTY Tel: 01344 303 311

o W Dot rvche Fax: 01344 303 312 23 Egerton Road, Dronfield,

Sheffield S18 2LG
S Direraamee Tideon Mob. 07952 717960

www.boost-energy.com Tel: 01246 292344
* COMPREHENSIVE SUPPORT info@boost-energy.com Fax: 01246 292355
HiGH QuaLITY UK PHASE CONVERTERS SINCE 1957 Mon-Fri 8.30-5.30
Sat 10-3
Sun CLOSED

(Out of hours appointments also available)

l

STUART MODELS

All New Catalogue
Now Available

Please send £5.00

Braye Road, vale, Guernsey, GY3 5XA
Tel 01481 242041 Fax 01481 247912 www.stuartmodels.com

WESTERN STEAM

Model Engineers

Founder Member Assn of
Copper Boiler Manufacturers (ME)

COPPER BOILERS
For Locomotive, Traction, Marine &
Stationary engines, Silver Soldered
I lhmughout Test certificate fssued
No VAT
Write or phone Helen Verrall
Unit 4A, Love Lane,
Old Taunton Road. Burnham-on-Sea
Somerset. TAS 1EY
Tel: 01278 788007 + 01278 782842
o Vistt Website: www.westernsteam.co.uk
PLEASE NOTE NEW
ADDRESS
Complete Workshops Purchased or Single Machines & AND TELEPHONE NUMBER

Models, Clock making Equipment & Other Engineering
Equipment. Prompt Attention, Instant Decision, 5
Immediate Payment and Removal. For a professional Myford ML7 Turret attachment,
= ’/ service from a company with over |7 years experience six way station with tools.
s A ‘ in the model engineering field call: Multi-stops longitudinal six

G and M Tools way milling boring table.
’ All three v.g.c. £950.
The Mill, Mill Lane, Ashington, West £ St s e
Sussex. RH20 3BX - ¥ _ollect (Delivery L\[?;-.i _}._
Tel: 01903 892510 or : . Tel: 01538 754038

e-mail enquiries@gandmtools.co.uk == — (Stoke-on-Trent)

[PRECISION %' TRANSFERS |
Waterslide Transfers

Bob Shephard has retired from the paint business for health
reasons. To ensure that his range of highly accurate
waterslide transfers will continues to be available,
we have formed

The Precision Transfers Company.
The range covers
Gauge 1, 3.1/2" gauge, 5" gauge and 7.1/4" gauge
railway transfers (locomotives initially).
Bob produced a massive range of artwork and the

range of available transfers will be continually updated WANTED:
as demand dictates.
Please s(eﬂr(i) 8 slayped, S0k arkdbeeed e;nvebpe. Information on Thiel Die Fillers
mm x 220mm minimum size g ; ;
together with 2 first class stamps to cover administration (F"Img MaChmeS) esPe(.:'a“y the Produro IlI
for our comprehensive catalogue to:- models. Manuals, part lists, catalogues efc.

The Precision Transfers Compan
P.O.Box 876, Cheltenham, Glos. GL52 3WF

E-mall: sales@precisiontransfers.co.uk

Good money paid!
Tel: David O7770 236339

Watch our adverts for details of our future website. OF david.grifﬁths @ioko.com




ALL 7" GAUGE
LOCOS WANTED

Hunslet, Hercules, Jessie, Romulus, Bridge,
Dart, Holmeside, Paddington, GWR Mogul-
43xx, GWR King, Black Five, A3, Bl, Briannia-
all BR type standard gauge tender engines, etc,
and Narrow Gauge engines.
PARTBUILT OR FINISHED in any condition.
For a friendly and personal service, any distance.
Please telephone Graham

0121 358 4320

Part made GWR 22xx Chassis 7/," Gauge inside
Cylinders large 0-8-0 drive wheels 600 o.v.n.o. Tel
01422 256969 (West Yorks).

DYAK. Completed, steamed often, but never
painted, before b eing stored some years ago. One
of the great LBSC's nicest looking creations in
21/2in gauge. A 2-6-0 tender loco light enough to

Model Engineering
Products (Bexhill)

www.model-engineering.co.uk
Email: diesel@17bexhill.fsnet.co.uk

Manufacturers of 5" and 71/," diesel outline

battery electric locomotives and rolling stock.
Visit our shop to see the stock.

Colour brochure inc. p&p £1.75
PHONE/FAX. 01424 223702
MOBILE 07743 337243

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

ALL 3',” GAUGE
LOCO’s WANTED

Tich, Juliet, Rob Roy, Firefly, Jubilee, Maisie,
Doris, GWR Hall, Britannia, Hielan Lassie,
etc. Partbuilt or finished. Nationwide
Coverage. For a friendly and personal
service, any distance

Please telephone Graham

0121 358 4320

PLAGE

be carried. Opportunity to acquire a nice loco at
£850.
plus drawings, boiler materials, castings to
complete. Super opporrtunity to complete this

BUTCH. Very well made rolling ¢ hassis,

PUBLICATIONS

. YOUR

classic LMS 0-8-0 tank engine with outside valve
gear in 5in gauge, designed by Kennion Bros, great
loco, great value at £750. Tel: 01932 842574 (eves
7 to 8pm) or 07974 193597 any time.

Burrell 3" scale Spur Gear Cutters 10 DP. £75 the
set. 12 BA taps. £5 each. 61/4 chuck. £65 perfect.
Tel: 02076 398369 (London).

CLOCK CONSTRUCTION & REPAIR

Books by John Wilding and W.R. Smith
Free Catalogue
01420 487 747

www.ritetimepublishing.com

AT  BE R NE R
—— —

PENNYFARTHING
e.

TO O].S Ltd The Specialist Tool shop

Great Western small prairie in 5” gauge. Built
and detailed to high standard over five years.

Club hydraulic, never steamed. Divorce settlement
hence £6,850. Box number 66 (Herefordshire)

Quality Secondhand
Machine Tools
at Sensible Prices
We purchase complete Workshops,
Machines, Models and Hand Tools.
Agreed settlement on inspection -
Distance no object

THAT
CALL
NOW.

Pe

VisA Email:

TONY GREEN °
Steam Models

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
tgsml@btinternet.com
MAJOR CREDIT CARDS ACCEPTED

alisbury 01722 410090

nw.pennyfarthingtools.co.uk

W‘r

Bidwe /s

Myford Super 7 on stand £1275,
Centec Mill 2A £775, Boxford &
Myford Vert Slides £p.o.a., Medding
10SP. Pillar DR £395, Boxford Lathe
BVD QCTP £875, Various 6" 4 Jaw
chucks, Myford £p.o.a., various wood
M/C’s. Ask for details

e Contact Mike on
Tel: 01245 222743 (Essex)

Carr's Solders

Cadbury Camp Lane,
Clapton in Gordano, Bristol. BS20 7SD
Tel:01 275 852 027 Fax:01 275 810 555
Email: sales @finescale.org.uk
www.finescale.org.uk

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

The new CL range features start, | Call us now for more information
stop and emergency stop buttons “\ and friendly advice on

and speed control with forward, 01925 444773
reverse and jog. It comes complete
or visit www.newton-tesla.com

with high quality motor and is ready
From only
£390 inc vaT

to mount, plug in and go!
Lane, Warrington, Cheshire WA2 8TX, UK

(rr{lr//.--- .
{1

www.arceurotrade.co.uk

Unbeatable Value Engineering Products by Mail Order

Shop on-line or call us on 0116 269 5693 for Catalogue No.4

Arc EuroTrade
—




[HAVE YOU SEEN OUR SISTER MAGAZINE
MODEL ENGINEERS WORKSHOP YET!!

VENSON
NGINEERING

Machine Sales
INEW MACHINERY IN STOCK

a”ﬂll')‘y Mach:
and Tooa.‘ hines

ing

Kendrick wheeling machine with tocling, 7ft high £850
Myford ML7R Leng bed lathe with g/box, cab/stand, fully teclad 1 phase excellont condition 21850
Myford ML7 banch lathe, 1 phase, lovely it £725
Myford ML7 on cab/stand, 1 phase, good dith £750
Harrison M250 gap bed 1987, runs lovely but needs painting & slight surface rust £1400
Cokh Master complate but untidy £650
2 off Boxford pillar drills ecellont condition 1 Is probably d and mod £400 - £600
©One Only Boxford 1130 Lathes 5'/," x 30" G/Box. Fully tooled. As above but ne milling head. ... £2275
Vicoroy Sarp Edge Grinder for plane blades & chisels etc. As new. £275
|Bridgeport mill 42” x 9 Table power feed. D.R.O. Belt head 1986. £2850
Cokhester Student R/H 6"x24" with tooling QCT coolant.

Harrison L5A Lathe G/Box and Tooling £1,200
Versatool Tool Cabinet ... £150
Arbor P 20FF £100 sach
Close Pole Mag Bases .POA
Colchester Triumph R/H Taper Tumming Attachment ....... £400
3 point steady for Dean Smith and Grace lathe. £200
Union Graduate bowl turning lathe, condition £675
Unlon Double ended polisk Il it £350

Bridgoport mill with dro varl head - power foad, excellent condition

’;‘....;.x.‘cnso
" 140 2300

Fobco Star bench drll, 1 phase o

3 Harrison LSA lathes and 2 Boxfords plus workshop tocling coming In soon, Ex Grammer s-chool/.'J o i
|8 small electric fi . q" . SPOA

-  —
7 N

MEW IN STOCK o"e‘/

Harrison 140 lathe. Tooling & full g/box. 5 ? \_ & £1300
Harrison 140 lathe. Teoling & ABC G/Box. oo $ 4 £1000
Myford Minicop copy tuming lathe on cabi A S . /,_-" P.O.A.
Startright Terrler 6 Hacksaw (as new) . Y oy cnsswes£7 50
Wadkin Universal Cutter Grindor Type N.H. with lots of tooling \ (Wé T ¢ £1,500
Harrisen LS Lathe Gap Bed with Tooling gl o 4 £800
2 x Vikeroy Sharp Edge Grinders 1 as new......... o gl 4 £250
3 x Harrison L5 lathes tooled . . £700 each
Grimston drill floor stand with tapping plus x-y P d table. A £850.
Cokhoster chipmastar single phase 67x20". £500
Cokhester mastor straight bod lathe with clutch. Has elactrical fault. £600
MISCELLANEOUS

Abwood vert-spindle surface grinder 18”x6” mag chuck, hand rated, lithe used . £500
LBridgeport milling head, 2 spead moter R8 power quill (fits most mills, e Adcock & Shiploy TES).imimmmsn L850
Eclipse magnatic &uck s B T T ::gg

Colchester Chipmaster lathe (breaking)
Collet (hu(ks,gox blocks, vices, unglg plates, surface plates etc
Student 18" Facepl
Hort Pedestal Sander 15 Disc Ex Uni ... £350
WE ALSO PURCHASE QUALITY MACHINES & TOOLING « DELIVERY SERVICE AVAILABLE
PLEASE TELEPHONE BEFORE TRAVELLING - WEEKEND & EVENING VIEWING AND DELIVERY SERVICE

Please phone
£95

More machines always in stock.

Tel: 01274 402208 & 780040 Mobile 07050 272169

4 Duchy Crescent, Bradford, BD9 5NJ

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 1 to 3 axis in a variety of encoder lengths.

Phone +44 (0)1481-235708
www.ortec.freeserve.co.uk

TOOLS PURCHASED

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

—T O O L C O—

The home of good quality used tools and machinery
www.toolco.co.uk
or send for full itemised stocklist.
Unit 4, Ebley Ind Park, Ebley, Stroud, Glos GLS5 4SP
Important: Phone for opening times before travelling.
(Just 4 miles J13 M5 Motorway) Tel: 01452 770550
E.Mail: sales@toolco.co.uk Fax: 01452 770771

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

Littlejohn 5" lathe. Excellent condition. Tooling
manuals. On cabinet. £850. Tel: 01453 872418
(Glos).

Herbert Model-B sensitive drill 3K-18K rpm 0-
4mm capacity. On pedestal. 3 phase. £150. Tel:
04153 872418 (Glos).

Senior Horizontal Milling Machine, Powered table
18" x 43/4", 3/4” Arbor, Coolant, single phase, nice
condition, buyer collects, photo on request. £450.
Tel: 01305 820363 (Dorset).

Myford ML7 with three Jaw chuck, change wheels,
other essential turning extras, stand and tools.
£600. Tel: 01924 273137 (Wakefield).

Small tools. Drills Reamers etc. Full list from
jameshedson@tiscali.co.uk or 01273 516729
(Sussex).

Myford Super 7 lathe, early model on stand, new
chuck, new motor, various tools, very good
condition. £500 o.n.o. Tel: 01509 852248 (Leics).
Taylor Hobson model, KM22 pantograph
engraver/profile miller, one owner from new,
excellent condition. £075. Tel: 0121 4274261
(Birmingham).

Beam engine. Larger version of
Stuart Beam, 3" stroke. £750.
Stuart 5A vertical engine with
reversing gear. 14” high. £850.

Stuart |0H engine. £200.
Tel: 07973 502741
(Cambs)

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
—— R.A.ATKINS ——

MYFORD ML10 LAIHES, FROM £450
MYFORD ML7 LATHES, FROM £400
MYFORD SUPER 7 LATHES FROM £600
MYFORD SUPER 7B LATHE PRISTINE £2,800
MYFORD 254S CABINET LATHE TOOLED £2,650
BOXFORD TS1020 CABINET LATHE £2,100
ROYAL 10" SHAPING MACHINE £125

ENGRAVER & TYPE £275
PROGRESS 1/2" PILLAR DRILLS £150
FOBCO STAR 1/2” BENCH DRILLS, CHOICE £18s
MYFORD INDUSTRIAL LATHE STAND £250
STENT TOOL & CUTTER GRINDER £350
MYFORD TOOLMEX Q1C TOOLPOST UNUSED £110

PRATT BURNED 6" 4 JAW MYFORD CHUCK UNUSED £175
WE URGENTLY REQUIRE TO BUY PART OR COMPLETE WORKSHOPS.
IMMEDIATE INSPECTION & SETTLEMENT, PROMPT REMOVAL
HUNTS HILL HOUSE, HUNTS HILL,
NORMANDY, GUILDFORD, SURREY GU3 2AH
Tel: (01483) 811146 Fax: (01483) 811104




Drawings,

Castings, Materials, Gear

Cutting and Machining
M.J. ENGINEERING

\,

Salisbury Rd, Blashford, Ringwood, Hants BH24 3PA
BUY ONLINE AT: WWW.MJENG.CO.UK

LYNX MODEL WORKS LTD.

Davecote House, Maltby le Marsh, Alford, Lincs LN13 P
Tel: 01507-451565 Mobile: 07899-806689

Website: www Jynxmode] works.co uk

Email:  jnfo@lvnxmodelworks couk

WORKING SCALE MODELS AND SPECIALIST SERVICES

Lynx Model Works - 5 Specialist Eng; working to not only build beautiful
Working Live Steam Locomotives from gauge 0 to 10 Y/, Traction Engines from 3/ to 6"
Scale, and Stationary Steam Plant Engines. We will also complete your unfinished project for
you or renovate the one youive just bought, inherited or simply wish to reuvenate in our
Restorations Division.

|_

We have expertise in building, completing and renovating the very beautiful and elegant
Clarksonis of York range of Working Steam Models and currently have 4 of these highly
respected locomotive designs being built as specialist commissions for clients.

Lynx Model Painting and Machining Services will give your cherished model that
professional, lined fmish and also help you by manufacturing Specialist parts to assist you

S

MODEL MAKING METALS

&1 to 12in. dia. bright steel stainless meai bronze, :31.'|m%I
brass, aluminium, siver steel, steel tubes, bolls, nuts
ows, tap dies + drils memtﬂ!cashngaihy& Fine
mawm!s. chain, plastic, La b\e machines and equipment,
new and soc

Mail order nationwide and worldwide callers Mon.-Fri. 9-5pm.
Access/Visa welcome

Send now for a free catalogue or phone:
Milton Keynes Metals, Dept. ME,
Ridge Hill Farm, Little Horwood Road, Nash, Milton Keynes,
MK17 OEH Tel: (01206) 713631 Fax: (01206) 0713032
‘Web: mkmetals ssgeweb.couk Email: exles®miometsls couk

ALL 5” GAUGE
LOCO’s WANTED

Hunslet, Jinty, Simplex, Speedy, BR Class 2,
Horwich crab BR 8400 tank, Maid of Kent,
Black Five, Jubilee, Royal Engineer, Bl
Springbok, Torquay Manor, Castle, A3/A4 etc.
|Partbuilt or finished. Nationwide Coverage. For
a friendly and personal service, any distance.

Please telephone Graham

0121 358 4320

KITTLE HOBBY

Sharp milled (not rolled) brass
sections from Imm to 10mm.
Sold in metres.

Send sae for list to:

PO BOX 5, YSTALYFERA,
SWANSEA, SA9 1YE
TEL: 01639 731005

www kittlehobby.com

PLEASE MENTION MODEL
ENGINEER WHEN REPLYING
T0 ADVERTISERS

Boilers, some ex-stock.

CALL
TODAY!

complete your current or planned project.

=1 Lynx Model Boilers sells a range of Fully Certificated and EC Compliant Copper and Steel

We are also Agents for Smart Models and build the ones that Stuart don’t !

Visit our Website (www. lynxmodelworks.co.uk) or contact us today with your requirements
for a no-obligation quote or discussion. A full colour A4 Brochure shortly available -
telephone or email for further details.

Renowned Quality & Service Together at the Right Price
ALL MAJOR CREDIT AND DEBIT CARDS ACCEPTED
Call John Clarke on 01507-451565

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

Lost wax castings, name plates, spun brass chimney caps

Little Samson Steam Tractor
Available in 3" and 4" scale

Universal Carrier Steam Lorry
Available in 3" scale
Both Models serialised in the Model Engineer
Machine cut gears including differential
Fully tested and certified boilers (Bell Boilers)
Comprehensive sets of laser cut components

Book £35 inc p&p (UK), signed on request
All normally in stock and posted by return
Cast wheels option saves weeks of work
Catalogue £2.50 post free (UK) Sorry cheques only

For sale: Unused 5" gauge Armstrong Boiler,
very well built, close scale, with new test cert.
£850. Tel: 01483 577480.

71/4" gauge Hermes with boiler certificate.
£5,750. Tel: 0115 9101641 (Nottingham).
Maxitrak “Dixie”, Five inch D-4-0 tank engine,
good condition, just over two years old. £2,300
o.nno. Tel: 01422 256969 (West Yorkshire).

71/4" Gauge wheel castings, coupled. 81/2"
diameter, 18 spoke, balance weight, 7 of these.
Plain, 71/2" diameter, 14 spoke, 2 of these. £100.
Tel: 01954 267359 (Cambridge).

Wanted: Two 2'/," gauge simplex track laying
gauges, advertised in 1965, Bassett-Lowke
catalogue or equivalent. Tel: 01485 541331
(Norfolk).

Wanted: Old model Aero Engines to use and to
add to my collection. Tel: 01609 775245,
Wanted: Old Aircraft Engine Manuals, Air
publications and parts list, overhaul manuals. Tel:
01483 577480.

Wanted: Vertical head for old senior horizontal
mill. Circular flange fixing with 3 holes on 41/2"
PC.D. Tel: 01903 786821 (W. Sussex).

Wanted: Myford Super 7B with pxf, in excellent
condition, for a private workshop | am setting up
from scratch. Tel: 01609 775245.

Boxford lathe, parts head stock, spindle bearing
gears, taile stock, plus small parts tooling etc. Tel:
01277 810689 (Essex).

Dore-Westbury vertical mill with Clarkson Autolok
chuck and collets. Also Eliott machine vice. £300.
Tel: 01493 369170 (Norfolk).

Myford ML7/Super 7 accessories. 4 jaw, large face
plate, circular saw attachment, dividing head,
indexing head, vertical milling slide, steady, taper
turning attachment, coventry die heads, tocling, etc.
Will sell separately. Tel: 01225 812155 (Wiltshire).
Myford ML7 lathe, 3 and 4 jaw chucks, faceplate,
change wheels, tailstock, chuck, quick change
toolpost, single phase motor. £680 o.n.0. Tel: 01942
884126 (Manchester).

GO

Order

Visit our
new 6500 sq ft

premises in
Dunstable

securely on-line

www.chronos.
Itd.uk

FANTASTIC DEALS ON CLARKE METAL LATHES

TEL: 01582 471900 FOR YOU FREE 125 PAGE CATALOGUE UK MAINLAND

UNIT 14, DUKEMINSTER TRADING ESTATE, CHURCH STREET, DUNSTABLE, BEDS LU5 4HU
TEL (01582) 471900 FAX (01582) 471920 WWW.CHRONOS.LTD.UK EMAIL SALES@CHRONOS.LTD.UK

CL500M WITH
LIVE CENTRE - PRICES INC VAT
DRILL CHUCK o AND unm:
3 JAW CHUCK B Ll
S
CENTRES ST':’%E A
SCREWCUTTING
COMPOUND CL300M - £425 OR LATHE HUGE
SLIDE 4 WAY PLUS 2MT LIVE CENTRE RANGE
WACHINEVICE + SETOF 6 ToOLs  OF CLARKE
+
KNURLING TOOL DRILL CHUCK MACHINERY
INC. CARRIAGE 4 JAW CHUCK I B
£4501! i




NEIL GRIFFIN
- St.Albans, Hertfordshire
Engineering Services
Machining for Model Engineers

From drawing, sketch, pattern etc.
Friendly personal service.
Telephone / Fax: 01727 752865
Mobile: 07966 195910

" Unit 32, Heysham Business Park, M

www.modelsteamenginesukcom 4oz :
- - P.L. Hill (Sales) Ltd

2, West Street, Bradford, BD2 3BS
Tel/Fax: 01274 632059

Email: plhillsales@aol.com www.plhillsales.com

Winter Model Engineering tour to Koln/Sinsheim
Exhibitions in Germany (rail coach air) for
individuals or groups tel: 08700 113994
www.historyinharmony.com

4-8-0 Chassis and tender chassis, air running,
31/4" gauge, reasonable work - needs boiler,
platework. £375 o.v.n.o. Tel: 01422 256969 (West
Yorks).

Congreve rolling ball clock from J.Wilding plans.
All parts professionally made, movement
assembled, needs finishing, book included, offers.
Tel: 01625 861728 (Cheshire)

Cowaells lathe, well equipped, as new. £500 o.n.o.
Also bench drill and double ended grinder. Tel:
01892 524681 (Kent)

' Non-Ferrous material supplied in all forms, kb
tailored to your need by size & quantity.
Aluminium, Brass, Copper & Stainless steel,
Silver steel, Gauge plate, B.M.S. steels.
Catalogue free.

4" Foster
Agricultural Steam
Engine
Finished in 2002 with full
boiler certification valid until
April 2006. On rubber tyres,
complete with driving seat and
towing passenger trailer which
is fitted with water tender and ,
pump. Currently rallying
around the country. £13,500.
Tel: 07740 880116
(Boston)

MORE QUALITY MACHINE TOOLS FROM

HOME AND WORKSHOP MACHINERY

(Full contact details on inside back cover Tel. 020 8300 9070)

Brierley ZB25 drill

oy ooy = Inder complete with
Presto BSP set off Mercer dial gauge imperial Hand shaper, ve - Sylvac-Bower (Swiss) ar
taps and dles 1/2" - reads to 0005" Ex Mod s Il Eoflpse magnetic ¢hucks  Dighalsetof Intemal  ©4MS and single phase
1" boxed complete stll boxed (last few 3 leg bore gauges from

<P

avallable)

Mitutoyo 150mm - 300mm
micrometer, boxed

Co
with Imperial large
clock reads to .0001"

Box cube In \ra good
shape 12" x 10" x 9"

John Bull bore gauge 1
3/3" - 2 3/8" range

Myford capstan unit ready to
go on ML7 or Super 7

“’/

8mm to 103mm

Colchester Student

Moore and Wright i e
Mitftoyo6” - 12 6" - 7" micrometer, boxed MHtutoyo bore gauge 2” - ::;‘,‘;:m:glm precision centre fathe
micrometer, boxed as new. 4" range and In wry ice complete with taper
Many other sizes avallable condition tuming

o
Jones and Shipman 4” x Comparators; one pallet off; Wind! ' :
. i i ey Brothers 4' camel Baty large dial gauges
24" bench centres Just In back stralght edge reading to .0001"
from E30
? WL, cach "
Fisher 4" |
Baty Easl Blaster
micrometer englnaers sand blast
new 0 - 25mm squares cabinet
+ callbration complete with
chart 2HP compressor
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Visit the Shop That's
Got the Lot!

New Online Shop at

www.ajreeves.com

Over 8000 different items available to order 24 hours a day, 7 days 2 week!
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o  p— — &
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. " R 2000,
New, secure online ordering Appleby Hill 9:00am- 4, 30pm Monday - Friday

Austrey, Warks, 9:00am-12.30pm Saturday
from Reeves 2000 s by

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

**Boiler Kits Despatched within 7 days!**

EEVEg

pEL ENGINEg, C

The World's Largest Stockists '

WO

of Model Engineering Supplies

Drawings and Castings Currently Available
31 Stationary Engines 52 'Up to 3'%:2" Locomotives® 34 7%" Locomotives
mcm:dis ' m“‘?ﬂimm W“,.o"" Yorik Licoe
Lady Stephanie | Engine 040 Tich Tank Loco 0-4-0 Elidir Tank Loco
Mary Beam Engine 040 Hunsletio Tark Loco 0-4-0 Romulus Tank Loco
Nichcias Vertical Engine 0-6-0 Rob Roy Caledonian Loco 0-4-2 Tom Rolt Tank Loco
Triple Expansion Manne Engine 2-6-2 Firefly GWR. Loco 0-6-0 Holmside Tank Loco
Trojan Vertical Engine 0-8:0 Caribou Canadan Intemational Loco 0-8-0 Tank Loco
maw 4-4.0 Virginia Early American Tender Loco 9% 4 i il
Warior 2 Engine. 4-6-2 Britannia Class 7 BR Pacfic Loco.... 4-6-0 King George V Loco....
13 Road Going Vehicles 62 5" Locomotives Workshop Equipment
i'%ﬁﬂm Engine Mm.ﬂga Tank Loco ?&f‘“ ing Tool
:ggmmme ne 040 Tmm‘umm Geared &1! Table o
2 SC Clayton 2-40 Asia "Europa” Class Lot Lathe SEWam
2" SC Lincolnshire Lad Traction Engine 4-2:2 Stirling Single Tender Loco Light D Table
2" SC Thetiord Town Traction Engine 4-4-0 Maid of Kent Tender Loto Reeves itive Mini Drill
3" SC Foden 440 Was Tender Loco Tailstock Turret
4" SC Foden Timber Tractor.... 460 King's Own Tender Loco.... ile Dividing Head....

For full product listings, please see our website

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

Reeves 2000 9:00am-4 30pm Monday - Friday
Appleby Hill 9:00am-12.30pm Saturday

Austrey

Warks Tel: 01827 B30894  sales{iajreeves.com
CVS 3ER Fax: 01827 830621  hitp:www.ajreeves.com




HOME AND WORKSHOP MACHINERY

QUALITY USED MACHINE TOOLS

144 Maidstone Road, Foots Cray, Sidcup, Kent, DA14 SHS.
Telephone 020-8300 9070 — Evenings 01959 532199 — Facsimile 020-8309 6311 §

www.homeandworkshop.co.uk

Opening Times: Monday-Friday 9am-5 30pm — Saturday Morning 9am-1pm
10 minutes from M25 - Junction 3 and South Circular — A205

¥ Myford Super
"> 7B precision
i (gearbox)

" screwcutting
Iathe + power
crossfeed,
cabinet stand,
drip tray &

. blocks and rare
Hardened Bed

stevehwm@btopenworld.com

S 51228

Eillot powered suace grinder “as d f Rapidor Manchester, Just % Taylor Hobson Model D engraver Brieriey 2825 drill
good as It looks’ A selection of tinmans stakes In off the truck (single phase) lovely shape grinder complete with cams
from £20 each and single phase motor

Lockwood quad each "'
head 2MT and 3MT dle r;:;“:ﬂﬂi:ﬁ Sgﬂﬂd
vices from
0956 Et owr AR o Inciuding the Record No.23
at £75 each

Harrison M250 / late bantam only
capstan attachment as new
Y. & Harrison
milling

_ machine

complete with
vertical 30 INT

Ajax turret milling

machine In very
good order with

Each
Crompton Parkinson Motors RJH Swordfish universal

Rishton buffer (The best buffer
In Its class)

Flametast DS130

BCA Jig
borer/milling/
drilling

‘% machine

complete
with collets &
cabinet stand

Colchester Chipmaster
57 x 20", a very nice
example with dual dials

RJH 4” linisher complete  Wellsaw 4" hacksaw
on dust extractor cabinet (240 volts)

S - Asﬂecl.lnnnlhtlmstmﬂasm
Rishton quality bench grinder currently have from £30
Henry Milns
6" x 48"
geared head,
gearbox and
gap bed

+ tooling
Just in off

Tom Senlor
‘E' Type
vertical
milling
machine

Boxford CUD Mk Il centre lathe

Ll
Boxford 1130, 5 1/2" x 30 SR 2218 viry nlie orter

5 3 & 4 Jaw chucks,
full screwcutting
.. gearbox

Harrison M250 lathe cnmnlnle with 3 and 4 Jaw chucks, extra
gears, with the high 2000rpm top speed almost as new

Barber and Coleman
(USA) gear cutter

NEW 3/4HP Ideal for Mylord saw complete with dust ceramic chip forca, Raglan 5"x24" lathe | ¥ e
& Boxfords etc. extractor 240 volts, natural gas complete with pearbox, Huusar muitl spindle cutter Safag gear cutter
varlable speed & power
cross feed
o
PLEASE PHONE 020 8300 9070 TO CHECK AVAILABILITY OR TO OBTAIN OUR LIST i ﬁ;{ﬁﬂéﬂ%o
DISTANCE NO PROBLEM!!  DEFINITELY WORTH A VISIT  ALL PRICES EXCLUSIVE OF VAT, L

Just A Small Selection Of Our Current Stock Photographed!!



"Turning, M|II|ng and Drilling in One!"

Machine- Mode! B Super 3in1

Standard Accessoring

3-Jlaw Chuck

1 13mm Dol Chuck & Arbor

Dual Purpose Compound Shde Machme Vice
Sel 0l 5 Crbide Lathe Tools

Specifications

Cantre Heinht 210mm

Distance Between Contres S520mm

Spndie Taper MT3

Mikng Table Suw 300x1500mm
Motor ¥ hp

Net Weign 155kg

Dimansions (HdWl ) A30:690x1 DA0mm

Price: £645.00 Inc VAT

Frice inclades Oeitrery 1o UK mainiangd

-— 1 - ll
A e i -

TEL

(ahown Wl

Centurion 3in1 Machining Centre Long Bed

Standard Accessories

125mm, 3-Jaw Chuck

1-13mm Dl Chuck & MT3 Arbor
S#t ol 5 Cartede Lathe Tooks
Combined YVice/Compound Shde

Specifications

Cartre Haight 210mm

Distance Between Centres B00Omm

Spindie Taper MT4

Milkng Tabde Sue 475x160mm
Lathe Motor Yahp

Miing Power ‘s hp

Net Weight 300kgs
Dimansions 157 D 480E55mm

Price: £1395.00 Inc VAT

Price inchades delivery to UK mamland

'1 -
- “‘ shrwn with agdnal

Jak 1mn triy

uedrongl delurs tray)

NATIUNAL: 01244 531831 | INIEHNATIONAL: +44 (1244) 531831

FAX NATIONAL: 01244 531331 | INTERNATIONAL: +44 (1244) 531331

EMAIL  sales@chesteruk nel

WEB  www.chesleruknst

Centurion 3in1 Machining Centre Short Bed

Standard Accessories

120mm, 3~Jaw Chuck

1-13mm Orill Chuck & MT3 Arbor
10mm Lathe Tools

Combined Vice/Compound Shide
Specifications

Cemra Hesgit 210mm
[istanca Batween Cantres 520mm
Spindie Taper MT4

Miling fable Seze 475x180mm
Lathe Motor Y hp

Milling Power Yohp

Net Weight 250kgs
Dimensions 127 0x4B0xS55mm
Price: £1100.00 Inc VAT
Proce inchetbés delivery 1o UK mannland

CHESTERUKLTD | CLWYD CLOSE | HAWARDEN INDUSTRIAL PARK | HAWARDEN | CHESTER | CHs 3P7
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