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The widest choice...

) FULL ENCLOSED GEARED HEADSTOCK
) SPEED SELECTION BY LEVER

) PRECISION GROUND VEE BEDWAYS

) LARGE BORE SPINDLE RUNNING ON TAPER ROLLER BEARINGS

) COVERED LEADSCREW
) SET OVER TAILSTOCK FACILITY
. INDIVIDUAL ACCURACY TEST REPORT

. SAFE ELECTRICAL INTERLOCKS TO CHUCK GUARD D

AND GEAR TRAIN COVER

ZX-15 MILLING
MACHINE

|deally matched to
the BV-20 Lathe

Table size

654mm x 150mm

ONLY
£499

VAT &
VERY

OPTIONAL FLOOR
STAND £99

Longitudinal travel 455mm
Cross Travel 145mm
Spindle Stroke 90mm
Spindle Taper 3MT
Diameter of Spindle 63.5mm
Diameter of Column 66.65mm
Throat 165mm
Max distance
spindle to table 320mm
Height with head at top
of column 1067mm ONLY
Width 775mm £55 OPTIONAL STAND £89
Depth 559mm INC VAT. &
DELIVERY
Spindle speeds 400-1640
Motor 1 phase /;hp with F/R switch
Weight 295Ib
Head tilting 90-0-90 worm gear tilt mechanism

General dmensions may be subject to minor variations.

.--ihe best prices!

- SUPPLYING MODEL ENGINEERS
FOR OVER 27 YEARS

SUPPLIED WITH:

+4" 3 JAW SELF CENTERING CHUCK

*4"4 JAW INDEPENDENT CHUCK

* FIXED STEADY

* TRAVELLING STEADY

+ FACE PLATE

« FOUR WAY INDEXING TOOL POST

«3MT AND 2MT DEAD CENTRES

*METRIC & IMPERIAL THREAD
CUTTING CHANGE GEARS

+ SWARF TRAY

* REAR CHIP GUARD

BV-20 LATHE

SPECIFICATION:

+ CENTRE HEIGHT 4"

- DISTANCE BETWEEN CENTRES 14"
- SWING OVER CROSS SLIDE 5"

+ SPINDLE BORE 3/4" CLEARANCE

- SPINDLE SPEEDS (6) 140/1710 RPM
- HEADSTOCK TAPER 3MT

* TAILSTOCK TAPER 2MT

« RANGE OF IMPERIAL THREADS 8-24
TPI RANGE OF METRIC THREADS 0.4MM — 3MM

-MOTOR 1/2 HP 1 PHASE
* DIMENSIONS 38" LONG x 19"WIDE x 15" HEIGHT
- WEIGHT 230 LBS

New
ER-32 LATHE

COLLET
CHUCK

- LOW COST ACCURATE SYSTEM

* HARDENED AND GROUND

* COLLET CAPACITY 3MM TO 20MM.

« BAR STOCK WILL PASS THROUGH
COLLET AND CHUCK

= 100MM DIA £49.00

= 150MM DIA £59.00
IT IS NECESSARY TO MOUNT THE
COLLECT CHUCK TO AN APPROPRIATE
BACK PLATE. WE CAN SUPPLY
BACKPLATES FOR WARCO AND
MYFORD 7 SERIES LATHES.

« ER COLLETS ARE AVAILABLE IN

18 PIECE SETS 3MM TO
20MM OR INDIVIDUALLY

* COLLETS WILLALSO GRIP EQUIVALENT
IMPERIAL SIZES.

« BOXED SET OF 18 ER-32 COLLETS 3MM
TO 20MM £190

« INDIVIDUAL COLLETS £11 50 EACH

PRICES INCLUDE V.AT.
AND DELIVERY TO U.K. MAINLAND.

Warco, Fisher Lane, Chiddingfold, Surrey GU8 4TD
Tel: 01428-682929

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

Fax: 01428-685870
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Sarah Mead (01689-899243) THE SECRET WORKINGS 1C ENGINES
PRODUCTION OF A TRANSPARENT Pestorraite 1dets
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EIian‘::Igr:arHi A thermodynamic analysis of these Operation investigated
Production Manager apparently simple but enigmatic devices. -
Colin Blake PAGE 132 On th
Printed by n tne cover ...
Foloenr (Colchortor) INDEXING ATTACHMENT
Tipeten FOR THE MYFORD LATHE British Railways Standard Class 4 2-6-4T
SATES KMARKETING Starting on the indexing assembly. Part II. locomotive No. 80151 runs its train at
PAGE 136 Sheffield Park on the Bluebell Railway in
Group Sales Manager Sussex. Operating a mid-week service,
Colin Taylor (01689-899215) PERFORMANCE TESTS the engine was used on the line in
Siles Manager FOR A SMIALL I/C ENGINE B.R. days. Built at Brighton Works in 1956,
Tony Robartson (01689-899213)
lerl(eﬁng Ecoutiva Insight into an often neglected aspect 80151 was acquired from Woodhams
Gillian Lawrence (01689-899224) of miniature 1/C engine building. Bros. Barry Yard and restored in the
PAGE 138 Bluebell Railway locomotive works
CIRCULATION
| CIRCULATION | at Shelfield Park:
Ciﬁl;"“i%m:‘haser WORLD TIME DIAL CLOCK The Bluebell Railway is located in Sussex
Siiad Dm’; mm’:‘m - Wheel data with apposite advice on and operates steam ftrain services
Rachal Morthwatts (01689.899222) depthing the train. Part VI. between Sheffield Park, Horsted Keynes
Non-newstrade Distribution PAGE 142 and Kingscote. In addition to the above
Mike Reynolds-jones locomotive the line uses two Brighton
Gy THE HIGHLAND RAILWAY Terriers and three SECR ‘P’ Class tanks.
LUNES ‘BIC GOODS' & LOCH 4-4-0 Trains operate daily May to September
Dicidanal Bililshes OCOMOTIVESIN 5in. GAUGE. and weekends throughout the year.
Dawn Frosdick-Hopley The choices of material for the tender tank Further details can be found on the
nm:::\;h I:tullﬂsher plus the construction details. Part XXXIV. Bluebell Railway website:
. PAGE 145 www. bluebellrailway.co.uk
or telephone: 01825-722370/720800.
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[ LIVE STEAM MODELS LTD
R o . S DRAWING, CASTINGS OR MACHINED CASTINGS
8 00 Ll ineering Services
S S ) o NSt {Books) 180 FOR A POPULAR RANGE OF TRACTION ENGINES
Chester UK Lid. 176 NSI (Woodwarker Show) 120
Chronos UK Lid. 121 Parkside Electronics 167
Compass House Toaols 122 Pier Models 124
G & M. Tools 125 Plaistow Traction Engines 123
Greenwood Tools 122 Polly Model Engineering 124
Handling Logistics 122 Pro Machine Tools Lid. 127
Hemingway 124 Reeves 2000 128
HHC (Subs) 168 Norman Spink 124
Home & Workshop Machinery 175 Steam & Diesel Castings 124
Leofric Building Systems Lid. 126 Stuart Models 123
Live Steam Models 120 Tracy Tools Lid. 126
Maxitrak Ltd. 120 Warren Machine Tools Ltd. 118
metalsontheweb.co.uk 122
Classified Advertisements on pages 170-174 * 3" MARSHALL ‘S’ TYPE TRACTOR
\ J * 3" MARSHALL ‘S’ TYPE ROAD ROLLER

4" RUSTON PROCTOR TRACTOR
* 3" FOSTER AGRICULTURAL ENGINE

* 4" FOSTER AGRICULTURAL ENGINE
(ILLUSTRATED ABOVE)

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

Drawings & castings for || s NArTELEs & co
1” BURRELL & 5” WARSHIP 3

Drills
Reamers
Slot Drills
End Mills

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

Rivet: , S X FuLL AND SUPPORT AVAILABLE.
( .f .f:a.r ivet S o 3 FINISHED AND TESTED BOILER. HORN PLATES, TENDER SIDES AND SPOKES
Rivef SRApS i u \ ALL LASER-CUT. FULL WHEEL BUILDING SERVICE INCLUDING VULCANISED RUBBER

CATALOGUE £2.00 = , D . o e
MAIDSTONE ENGINEERING SUPPLIES temdmlote il it ol sl
MAXITRAK LTD 10 & 11 Larkstore Park Lodge Road Staplehurst ML RO, RRY DEM, SN

Kent TN120QY Tel : 01580 893030 Fax:01580 891505 THL: (C1301).60811 Fax:(01333) 890080
email mes@maxitrak.co.uk E-Mall: livesteammodels@zemmer.co.uk Web sire: www. livesteammodels.co.uk

MILITAIRE

“« c",/

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

< Top trade stands selling the latest models and tools ab
discounted prices <

}4 World’s most prestigious military modelling competition
}{ Amazing modelling displays
Unique re-enactment groups
7%
< Live military bands
For further information please call 01689 899215
p

The Leas Gliff Hall, Folkestone, Kent 18th-19th Septemher

.



BHR0DOS

GLANZE PROFILING TOOLS WITH TIP GLANZE BORING TOOLS WITH TIP LM::::;EST
P |

Code
Code SHANK PRICE CG63 &MM SQ &2.05 £16.95
CG59 6MMSQ E6585 £14.95 CGé4 8BMM SQ £12.05 £16.95
CG60 8BMM SQ &485 £15.95 CGé65 10MM SQ &HR05 £16.95
CG41 10MM SQ £9835 £17.95 CGé6 12MM SQ £2205 £20.00
CG62 12MM SQ £3205 £20.00 CG67 16MM SQ £24-05 £22.00
SOBA 4” ROTARY TABLE C/W T NUTS POLISHING SETS 4" & 6"

INCLUDES 1/ FALSE NOSE - COLOURED MOP-WHITE

STUDS & CLAMPS MOP + POLISHING - COMPOUND

N Code  SHANK
Code PRICE . CG184 2MT Code ITEM PRICE
I—CGA‘B £135.00 CG185 3MT CG37 HV6 TABLE &1565-00 £129.00

CG38 TSI TAILSTOCK £68-50 £49.95

CG39 DPIDIV SET  £68-86 £39.95

CG40 HV8 TABLE  £236.00 £195.00
Ea“g, iLZE l%%ﬁg %%—95 CG41 TS2 TAILSTOCKSZR-5¢ £59.95
CG50 & 5/.“ 21 6:95 CG42 DP2 DIV SET &68.8& £55.00

TOS SELF CENTERING CHUCKS CHRONOS IMPORTED CHUCKS!! PART MACHINED BACKPLATES TRY OUR

3JAW SC ; 3JAW SC 4 NEW

Code TYPE  PRICE Code TYPE  PRICE ONLINE

CGI3 BOMM £56.95 CG19 80MM £39.95

CGl4 100MM £62.95 CG20 100MM £49.95 SUPPORT

CG15 125MM £69.95 cr321 125MM £59.95 SERVICE AT

AJAW SC : INDEPENDANT '

§Code TYPE  PRICE c e TYPE PRICE / Code SIZE TOSUIT PRICE WWW.

CGlé BOMM £69.95 CG22 SOMM £49.95 CG25 4”7  MYFORD E£17.50 CHRONOS.

CG17 100MM £72.00 & CG23 100MM £56.95 CG26 5  MYFORD £18.50

CGI8 125MM £79.00 CG24 125MM £64.95 CG27 5  BOXFORD £18.50 LTD.UK
VERTEX BSO DIVIDING HEAD!! SET OF 4 ENGINEERS SQUARES PROXXON MICRO MILLING MACHINE

/r‘. \
’Tsi\"f Confimieyith orefobia

=g for even the smallest
&S5 milling cutter.
Code PRICE Code PRICE
CG12 e £199.95 CGI120 £16.50 Cutter clamping in

MICROMOT system collets
Toble of siable . -

VISIT OUR ST ALBANS SHOWROOM 7PC GLANZE SCLCR INDEXABLE LATHE

MON-FRI 8AM - 4PM INCLUDES BORNG an!g%'ia?ﬂngmswmmmvsn i T
SAT 9AM - 12PM with edjustable

dovetail slides

OPEN END BA BOX SPANNERS MICROMOT steel ‘ <
SPANNERS Set of 10 0-12BA collet, iple sft
Setof 6 0-11 BA oo :
3 cover .00 3.2mm
Foe™ _c _ | | TECHNICAL DATA:
L S5 / 220 - 240 V, 100 W, 50/60 Hz. spindle

= speeds 5,000 - 20.000 rpm, Table size
> — =, Code  SHANK PRICE 20070 m. Tl 4 14 {x xis),
—_—— CG178 6MM SQ £89.95 46 mm on e y axis, bt} 70 mm.
Code Price Code Price G179 8MM SQ £89.95 Machine base 130 x 225 mm. Toialh eight 340 mm.
ca £12.00 G235 £15.00 EG]BO e 9.9 harcened steel collets corer 10, 1.5, 2.0, 2.35, 3.0 and 3.2

£94.95 m.Zero-adjustoble hand wheels are calibrated to provide
BOTH SETS ONLY £25.00 - CODE CG236 CGI8T 12MM SQ £99.95 3, i ikl e i sy = O S i

“MISSED US AT WEMBLEY? SEE YOU AT HARROGATE!”
e SECURE ONLINE ORDERING AT WWW.CHRONOS.LTD.UK
== PRICES INCLUDE VAT & CARRIAGE (UK MAINLAND)

CHRONOS LTD UNIT 8 EXECUTIVE PK 229/231 HATFIELD RD ST ALBANS HERTS AL1 4TA
PRICES ARE CORRECT AT TIME OF GOING TO PRESS AND ARE ONLY AVAILABLE WHILE STOCKS LAST

fasterCara TEL (01727) 832793 - 5 LINES FAX }\ 1727) 848130 WEBSITE WWW.CHRONOS.LTD.UK
- EMAIL SALES@CHRONOS.LTD.UK




THE MOST VERSATILE TOOL FOR TURNING & FACING

It's easy lo see why our biggest selling turning tool is the SCLCR. This tool
can lurn and tace a bar without allering the loolposl, and the 80 deg nose
angle gives much more strength than a 80 deg (triangular) insert.
The NJ17 insert cuts stoel, stainless, cast iron, phosphor
bronze, brass, copper, aluminium ele. Please state shank .//Q\
size required - 6, 8, 10 or 12mm square section. Spare

linserts £4.76 ea for 6-10mm, £5 52 for 12mm

SPECIAL OFFER PRICE £30.40 (MRRP = £58.58)
USE THE OTHER 2 CORNERS FOR ECONOMY!

Our SCRCR rough tool uses the same inserts as the 6,8
and 10mm square SCLCR tool above, and the boring bar below.
The good news is that it uses the other two corners! These 100
deg comers are extremely strong, and rigid enough for rough
or intermittent turning. The insert is mounted at 75 deg to the
lathe axis Only available in 10mm square secton. ow!

SPECIAL OFFER PRICE £33.50 (MrRRP = £56.58)

PROFILING WHEELS or SHAPING AXLES & PILLARS?

If you need to creale fancy or complex shapes, our SRDCN button tool Is
invaluable. The 10mm square shank holds a Smm dia culling insert, and
gives greal versalility, superb strength and excellent tool lifg,

Mr D Hudson of Bromsgrove SME has used these lools
since 1995 to profile the special form of tyre treads for
his selfl-steering wheel sels with greal consislency.
Spare inserts cost just £3.70 each.

SPECIAL OFFER PRICE £30.40 prRP = £55.52)
TURN SMALL DIAMETERS with LIVE CENTRE IN PLACE!

The SDJICR tool uses a 55 deg insert,
|components when using a talistock centre. Il can also profile back-angles.
A very worthwhile addition o our range. 10mm square shank.

|Some of our customers even use these lools for
roughing oul 55 deg screwthreads. What will you use
yours for? Spare inserts cost just £4.76 each,

SPECIAL OFFER PRICE £30.40 MRRP = £506.58)

1o small diamet

A TOP QUALITY BORING BAR FOR YOUR LATHE

Here's your opportunity to own a top quality boring bar which uses our
standard COMTO86 inserl. The Bmm dia bar will bore Lo & min dia of 10mm,
The 10mm bar can bore down 1o 12mm, and the 12mm has » minimum
bore dia of 16mm. Steel shank boring bars can generally
|bore to a length of approx 5 limes their diamoter. Ploase .
slate bar dia required - 8, 10 or 12mm dia. Spare inserts

just £4.76 each.

SPECIAL OFFER PRICE £33.90 yrrRP = £72.22)
WAKE UP FROM YOUR NIGHTMARE WITH KIT-Q-CUT!

The original and tamous Kil-Q-Cul parting tool fits the vasl majority of ME
lathes, including ML7 & ML10 machines, regardiess of . The
tool can part through 1.58" dia. bar.

It comes complete with key to insert and eject
the lough, wear resistant insert. Culs virtually
all materials. Spare inserts just £7.64 each

SPECIAL OFFER PRICE £46.00 MRRP = £66.00
TURNING & BORING TOOL KIT

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

A
I‘.I?f. ‘§
{ \
L -~ | —

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

€astle Lathe Chucks

Back Plate Mounting

4-jaw Independent

4-jaw chucks Post

80mm  £54.50 % i

100mm  £59.50 10 6500

125mm  £65.50 0 aso

160mm  £75.50 Qg & phows

200mm  £85.50 Prices inc. YAT

Back plates available for 4 ﬁr::e::s:';:m ps
Hylood o Bucird for full catalogue

COMPASS HOUSE TOOLS
High Street, Rot

erfield, East Sussex THE 3LH

Phone: 01892 B52968 Fax: 01892 853522 www.compass-house.co.uk

Handling Logistics

The UK’s biggest choice of
Hydraulic Lifting Tables

+ Lift and Lower Weight Easily and Safely
+ Foot Operated Hydraulic Lifting Lever

+ Adjustable Speed Lowering Handle
+ Two Rigid Front Wheels and Two Swivel
LOCKABLE Parking Wheels
+ Foldable or Static Handle
+ Up to 1000kg
Lift capacity
+ Up to 1.3 metre
<N Lift height
Capacity Table Dims Min Helght] Max Helght | Price Each | Price Each
Excl VAT | inc VAT & Del
150kg 700mm x 450mm 225mm T60mm £189.00 £258.50
250kg 830mm x 515mm 315mm 910mm £210.00 £2682.00
500kg 1010mm x 520mm 430mm 1000mm £220.00 £316.50
750kg 1010mm x 520mm 432mm 1000mm £249.00 £350.70
1000kg 1260mm x 520mm 440mm 960mm £259.00 £362.50
500kg 1010mm x 520mm 435mm 1585mm £295.00 £404.75
500kg 1600mm x 800mm 295mm 900mm £295.00 £404.75
500kg 1010mm x 520mm B00mm 1600mm £1599.00 £1936.98
Electric

For our BRAND NEW Colour brochure or to place an order

Call FREE 0800 783 6577

Handling Logistics Unit 45, Oakhill Trading |
| Estate, Walkden, Manchester M28 3PT I

e
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The easy way to buy metals on line
@ Aluminium

. Brass Our Purpose is 1o dffer the small or cccasional metal user as ful a

. range as possibla of non-lerous metals and stainless sieel, in all shapes
Copper and sizes and with he facility of ordering s fitfe as you need to do the

@® Bronze 0.

@ Stainless

To see the vast range of materials avalable, browse through the product
index without obligation. We hope you will ind what you warnt. Ifit's not
here, use the quole form 10 obtain accurate price and delivery
information

www.metalsontheweb.co.uk




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

STUART MODELS
All New Catalogue

2003-2005

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

Please send £5.00
for our New
Catalogue

The Stuart Engineering Lathe is
now available. This is the first
in our new range of Workshop
Models making it the first new
Stuart Model for eighteen years.

The price for a full set of castings

including all materials, fixings
and pre cut gears is :-

£143.00 including
Postage & VAT

Stuart Engineering Lathe Now Available

. STUART MODELS ~
EER = « Dept. ME, Braye Road, Vale, Guernsey, UK, GY3 5XA » _
e Tel 01481 242041 » Fax 01481 247912 » www.stuartmodels.com




BRUCE ENGINEERING

SOME OF THE ITEMS TO BE FOUND IN THE
BRUCE ENGINEERING CATALOGUE

% GAUGE ‘0' & ‘1' LIVE STEAM LOCOS
% [VER as shown complete with gauges

steam oil, radio control etc. Ready to run;
@ GAUGE "0’ or 1" £438  Inc. VAT & Del.

N~ -

: CERAMIC GAS BURNERS
% For stationary, marine & small locos

BAILEYS VERTICAL
HOT AIR ENGINE
Castings & drawings

£175 + carriage at cost

INJECTORS  pipe size
loz 12 pmt 532"
220z Llpmt 316"
400z 2 pint 1/4"

600z 3 pint 4 Axle pomps

38" & 12"

Catalogue £1.75 posted UK $5 worldwide
BRIDGE COURT, BRIDGE STREET
LONG EATON, NOTTINGHAM NG10 4QQ
tel. 0115 973 6700
3 Email: andy@pollymodelengineering.co.uk
VISA

GET STEAMED UP
IN 2004

e-mail: Contact@pier-models.co.uk
Telephone: 01942 708541

[l ~aHg

GAUGE

Ol
F?OCOXW Otives tuming your dreams

into realty...

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

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

www.pollymodelengineering.co.uk

I e s e e o

* Pollyl  0-4-0 SideTank Locormotive (approx. 6 person capacity)
+ Pollyll  0-4-0 Tender Locomolive (approx. § person capacity)
* Pollyll  0-6-0 Side Tank Locomotive (approx. 8 persen capacity)
Polly W 0-6-0 Tender Locomotive (approx. 8 person capacity)
PollyV  2-6-0 Side Tank Locomotive (approx 8 person capacity)
Passanger Driving Truck

Please send £3 for 1M complete locomotives are supplied in kit form with assembly
new catalogue  drawings and a full set of instructions. They are straightforward to
Bridge bulld, but we wil always be pleased to help with queries.

‘Bridge Streot FUR FURTHER INFO ON THE POLLY MODELS RANGE

LN R LHONE: 0115 973 6700

NG10 4QQ
Polly Model Engineering Ltd.

STEA.H & DIESEL CAST(NGS gm 47

EQI562 754530 ;S 52 (wewem)

* Class 55 (Deltic)  * Asgltie in 56 77" Gouge
For detail send ¥ x 4, /" Closs SAE. to:  Conpleirly balt locss, pro-machiod ki, casing: or deawings mppied

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

Catalogue
Containing details and prices of:

3%" GAUGE: TICH » JUUET o ROB ROY o LION o VIRGINIA  INVICTA
WILLIAM o DORIS o JUBILEE & MAISIE » BRITANNIA ¢ EVENING STAR
CONWAY & EUSTON » COLUMBIA
5" GAUGE: WAVERLEY e SIMPLEX ¢ SPEEDY e LION « PANSY
SPRINGBOK e METRO e TORQUAY MANOR e FURY e SCOT
SUPER CLAUD & MAID OF KENT e NIGEL GRESLEY ¢ ENTERPRISE
KING GEORGE V « BRITANNIA « EVENING STAR
7Yy GAUGE: HOLMSIDE » DART
TAPS AND DIES & INJECTORS » BOILER FITTINGS o STAINLESS STEEL
GRATES » CAST GUNMETAL » RIVETS, ETC.

LATEST! 5" G.LM.S. JUBILEE
SERVICE, QUALITY & PRICE SECOND TO NONE

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




web: www.gandmtools.co.uk

LATHES
Em:n Compact 5 CNC Banch Lathe, 1ph, Indexsble
gChuck

Mwﬂ Eh:.l:aﬂc B!ﬂal EWs.00
Ilmfn rd Easitum PN
£2000.00
r:nhnd s‘nm" % i nmsnn
losed 2 3 Jaw Chucks,
250,00
Cowlls 00 Beach Lathe Very Well Tooled,1ph Excellent
Condition Esmm
gxi_rw, Collets, Orive UnitCross & Top Ho
il
Hardinge KL-1 ubtifix TP, Chucks Collets Light Coo
Vit o
vl MEIDS' x 27 Gaarbox Power C.F Stand, Tooling,
WE Banch Luthe, Teilst L,
IETPH-m 1, Smpanc iy dure sk, E1250.00
Boxford Computer Op Banch Lathe, 0CTEManusl,iph
£1000.00
Lorch AVIK Lathe,| Slide, Paint
off Cabinet for Wdﬂ‘m‘hmﬂw £ 3000
Bondord CUD 4 *x 1 Lathe 3 Jaw & Toolpost £ 50000
SRS |t
i
‘lmlim..;pl 3 £1000.00
d m 7,3.1/Tx 10", Cabinat mounted lathe, 5/C
::wm i h Laths, HHom
il ancl
:::w Super ;,a 1:2-:;&;&';:\’-',“" 1ph g{gg
Rﬁ " w1, Banch 1 £1260.00
IMnnI ML7 Beach b% ph £ 80000
Mytard Mystrs Wood £ 7500
[ n-phm *x 60" Tooling,dph  E2750.00
Calchester Student RH J& 1 Jaw Travel
Sisady, Coclar, d:.:hl-
o nlﬂ' an, Tm %ﬁ
o Bantam X
Colchester Bantam 1600°5" x 27, Toole
Pl Baatem 800 6" x 20°, Wall Te HIpo
- 3
lhbd'ncnl( . m x all Tooded 3ph, e
Calchester Bantam B00 §' x 20, Basic Gearbox 3
Jow Toalpsst Dl Chuck 3ph £ 7500
mkmmnﬂ 5’!3‘ Taoled,]) £ $50.00
aster 25006 _* 3 £2750.00
ﬁ:le.hal! swter 25006 ﬂ Gap Bed, 344
.lmnmfr:pi 2700
Illmmml:lm Lathe 5" x 20°,Tooled,Light, Coala
oy -
Il.mlon 5720 Lathe & Toaling 250,00
Harrison M0 6 x 4T Centre s,Tnnlw E150.00
Hartison MXOG” x 25 Conto Lathe ooliog 3ph 27000
MH00E x AT Gap bed Lathe, Copying Att,
Tooling,3p! e 2
Ha W Bed lathe, Tosled,
m“:r: Aiseg i £1850.00
Harrison LA 5172° 5 25" Gap Bed lsthe, Taper
mmnTM\‘lrlnhh Spead, 1ph £1450.00
rrison LSA 11'x25° Gap Bed Lathe, Tooled £ Bs0oo
Illmlon 15 ¥ x 25° Lathe, Manealdph £ T50.00
Britan Repetiion Lathe G ar e £ 50000
Taylor Capstan Lathe, Gt off Sids, 3ph, THP £ 75000
DRILLING MACHINES
Startrite Mercary MK| Pillar il 1ph £ 750
Fobea Star Pillar Drill 1 £ 22500
Cincinatti Mdscron 2 MT Bench Dn‘ll};ﬁ E 1700
lﬂlu Bench 'er Machine {sm x| £ 20000
David Dowlng C Bench Ta chine dph £ 2700
m?umiﬂlﬁlﬂl W £ gm
Essex Bench ALy £ X0m
Dldack Tappi chimmw £ 17500
Pollard 8FX High nch Drill 3ph £ 20000
Pollard 3 Spa Dirill (B £ 25000
o hs 6 e Roret Dri Hesd 3T £ 1700
w3 wyaidable for Fo £ POA
& G 23N Bench Tapping Machine Fitad 164" - Drill
Chuck Jph £ 35000
Clearance of Medding: n}‘ eg,s
Fobea &U“Piﬂlrﬂm rills, eheies of lil
3 phase
“II.I.IIBWIH-
unnnﬂ,u.u,wm,mm;m ar)
m m Tarmet Mi Pml.mmo MINT
ll 12 Tal El?i' E1250.00
pzn Turrst Mi% ‘Ways, DRO,Coalant,
nm‘ﬂ,{muw Only Fixsd o
Table Vice, Light,Coala W
Turret Ml PF,Coal PADINT Spind|
Ajax Taeh FF,Coolant Light SHPAD INT Spindis, 16000
'BFE 65 Milling Head,1MT, 4 Custer Holdars,
BCA Jig BorerMini
MAJI& Iﬂnﬂﬁﬁhm
Bmd‘o chﬂ Nl Visrin ble Sﬂlﬂllﬁ\"ﬂ.
Collet Chisck
Bllitt D0 Omniill, VerticabHorizontal 3ph mm
Schaublin 12 VerticaliHorizontsl Mil Hﬂr.hllM £1750.00
Tom Slmﬂl VerticalHerontal
VGC £1850,00
nm&nl\fmdﬂ.ﬂmljph oo £1500 - 4500100

SIP Mill/Dri NEW,3MT, 1 ph,
Astra Horizontal Mill, 20mn tble 3ph
Lambert o, Gear Hobbing Ma,

Mikron 70 Gear Hobbar
Stravsak Gear Hob &urm
l‘#“uurlﬂm ™, Equippad, Tph,

MIBI Snmd- Engraver3ph

il

mm mmmme
S

Hauser 3BA Jig Borer 3ph £2000.00
Tom Senios Vertieal fiieg Head IMT £ 50000
Tom Sanior £ 470
In‘nu:k & Shipley £5 VerticalHorizontal uimhmm
Feed Chuck 3ph 25000
POWER ETC
Ajax Smal Pewer Hacks £ 22500
Parris 350 Circudar Cut Msm £ 65000
Qualtars and Smith Ha £ ram
ars and Power Hackaaw,1ph £ Imm
Startrite 2AWF Bardaw) el £1850.00
snmmnmm-w £ 5000
J. Mi HE804 Procision Circular Saw
(150mm blsdes) Iph £ 75000
GIIHIIEHR I.HISI‘EII& POLISHERS
Deckal 50 E
\IE £1250.00
‘Width X 16" Heavy Duty Belt Linisher,
Spu't hm- S £ 50000
Dormer 108 Drill Grinder, Bench Mounting,
/8 = 11/4° Cap. 3ph £ 47500
Taylor Hobson 6 Cutter Grinder1ph £ 45000
Vanco 1" Beach Vertical Bak Linisher,1ph, 240 volt £ 20000
Hauser Jig Grisder, Well aqui ih 27500
Clarkson Mk | Tool & Gutter Gninder 3ph, No Tooling £ 25000

Eagle Hand Op Surisce Grinder Mg Chuck 3ph £ B0000
Jones and Shipman 540 Surface Grinder Mag Chuck3ph  E1650.00
Jones & Shipman 580 Surface GrinderNo Chuck 3ph  E 85000
RJH Trim Tool Grinder, 3ph E 20000
Elict & Pedestsl Grinder Jph E 7500
Duplex Toolpost Linisher3ph £ 12500
Exzsl Ratary Filing Machine,3ph £ 25000
Canning 2HP Polishing Spindle 3ph £ 3000
Samand D.E, Tool GrinderLapperCoolant Light3ph £ 12500
SHAPERS

Ajax M8 Tooloon Slotting Machine,3ph VGG E1800.0
New Wonder Banch Top Die Filer, Iph E 17500
BOXFORD SPARES AND TOOLING

(Change Gears (Also Fit Southbends)

16T-£10,18T-£11,20T-£11 1T-£11,2n-£11 3T£11,

UTEN BT, 7611 28T-£11, TEIZNT-E1L32T612,
T2, T-E1 137761 L, 0T-E1 4 MT-EV A IT-E 1 2T

AAT-E18,45T-E14 86T-E1 4, 48T-1 4 50T-£15,52T-£15,5TT-£15,
SAT-£15,56T-£15,50T-£15, BOT-£15 S4T-E16,T1T-E18 J5T-£18,
TOT-E18,90T-£20,80T-£22, 00T-£25, 127 T-£20

WH/IITT Compound Gear E 5500
1ITNET Compound Gear E 9500
SATAET Compound Gasr E 3000
TITNET Compound Gear £ 3600
3T Tumbler Reverse Gaar E 1200
Boxford Manual Know Your Lathe New Copies &

Drwwings & Parts List E 2600
Bondord &° Chuck Bachplats, NEW £ M0
Boxdord & Faceplate NEW E 4500
Bonford 5 Catchplate E 1500
Pratt Bumerd & 4 Jew Chuck E 7500
Beoderd 8 4 Jaw Chuck VEC With Fitted Boxford

Backplate £ 10000
Toolmex & 4 Jaw Ind. Chuck fitted Boxford Backplate,

NEW E 15500
Boxdord Lathe Cabinets G upboand Coolant Tank Trey) deal for
many small lathes E 10000
Headstock Saddle & Apron parts svailable E POA
LYT or 5 Tailstock E 12500
Booford Change Gear Cover E om
Baoxford Change Gesr Quadram E 1500
Boxford Topalide Assembly E 4500
Bonford Vertical Siide Complate with

T Sotted Plate & Vice, Choica of 1 E 57500
MYFORD SPARES AND TOOLING

(Change Gears:

‘20T£6.00,21TES.50,22TER 75.24TE7 00, 25TE7.50 26 TE7 50, 2TTET 50,
20TER.00, 26TES.00,30TER.00,31TER 50,32 TER.50, 33TERS0.0,
ATERTS, FETER00,36TES.00, I7TES.50,38TES S0, 28TERS0, M0TH9.50,
LTENTS A3TEND.00,44TE10.00, 85TEVLS4ETE T DO ATTEY 00,
e, nojommlm:mmmnmmmmm
SATEIS, TEIB50,
G2TE16,50 A3TEV7.00 64TE1T.00 §5TE18.00 S5TE18 50 70TEIS.50,
TSTENN.50,80TER 50,81 TE1 50,#5TEI4.00, SOTEZ00,91 TEZS 00,
95TE26.00,100TEZT.00,1 TTTER00

Metric Conversion Set,C s 0 Spacers and
‘Studs, NEW £ 18500
Mytord 3 Paint Steady, New £ 10600
Mytord 2 Paint Steady, New £ &0
Mytord Tapar Turning Aft, £ 27500
Myford Screw Op Cut O Slide, 2 Toclposts £ 22500
Myford ML? Long Cross Siide £ 10500
Myford Super 7 Manualinc Gesrbox info E 2000
Toolmex 100mm 3 Jaw Myford Mount New £ 12500
Toolme:x 160mm & Jaw Ind Chuck,
Myford Direet Mount NEW £ 14500
IMyford T Faceplate E 300
Myford I Faceplata NEW £ w00
Myford 41/ Gatchplate E 1500
Myford £ Backplate E 1800
Myford MAT3 V Block E 1200
Myford Cross Shide Mounted Turret Mtachment VGC £ 22500
Mytord Super 7 Screwsutting Gearbux £ 57500
Myford Super 7 Tadstock E 17500
Myford ML Saddle&pron & Part Topshds Assy E 17500
Iyford Super 7 Cabinet Stand with Cupboard,
Rusty Battom Edge Long Bad £ 20000
Mytord Super 7 Saddls, Apron & Crows Slide £ =000
Myford ML10 Tailstock E 10000
Myford MAT Ves Blocks E 1500
MACHINE ACCESSORIES
Bitz Type 41211 Radius Turning Atischment £ 450,00
12" Swivelling Table T-siotted £ 15000
Wahes A-5 400TG (400mm] Sevivel & Tilk Rotary
Dividing Table E 85000
Coventry Gauges & Inclinable Rotary Table,Intpection
QualityVGE £ 35000
Hefmann 30mm Rotary Table E 30000
Alexander Inclinsble Rutary Table fitad 4° Chuck E 25000
Teylor Hobson 12° Rotary Table E 3000
SIP 350mm Rotary Table,Choice of 3 £ 500.00
Hofmann & Retary Table VGG £ 35000
Virtex HorizomtaiVertical &° Rotsry Table Newd £ 13500
Wertex Horizo ntslVertical & Rotary Table {New) E 250,00
Vertex HorizontalVertical 10" Rotary Table (New) E 30000
Wertex HorizontslVertical 17 Rotary Table (New!) E 350,00
15" Ratary Dividing Table,Table Marked £ 260.00
12" x 8° T-Slotted Swivel & Tit Flste E 160,00
Jones and ShwmemV’Mu:ulw E S00.00
£ High P Viea g
(Opesning, Immaculats E 32500
Habit Sine Table 10%x15° E 12600
Abweod 6 Swivel & Tik Machine Vica E 35000
Abwood 8" Swivel Machine Vice E 27500
Abwood §° Machine Vice E 15000
Apax I* Universal Vica [as new) E 15000
SIP Boring Head (L Type) 3-2mm, AMT £ 7500

andmtools

selection from current stock

email: sales@gandmtools.co.uk

Tom Senior 3 _" Mnﬂuﬂl‘&hﬂ*,SMﬂur&‘l D
£ 35000
EMT&M’W Hesd & Tailstock 2 Division Plstes,

£ 32500
\hm Um!uu * Dividing Head & Tailstock
3 Jarwr Chuck £ NS00
Toolmenx 7-208-180 | Uit £ NS00
Iurln HV immﬂ& ) Elmr.k E 8000
Centre ing %®000
£ t‘mnmh Dmd Hmmcm
& Gesrs (no tailst £ %000
B30 Dlndmﬂ_llad Ham
jurnerd Muhisize Collst Chuck 8 12 Callats Key o Moun 0
Clarkson 30INT Autslock Chue k (small) 4 collets 00
Clarkson A0INT Autolock Chuck farge) with 2 collets £ 10000
larksan 40INT Autalock Chuek (smaill with 4 collets 00
S0INT Dedlock 200 Chuck S0
40INT FC3 bl
l“fsnl mm-ndd 100.00
Autolock k Dgel 2 100.00
kson SOINT Autolock Mlkﬂﬂll:v.mn B0
Clarkson S0INT Dadlock 200 Chuck £ &0
n SOINT FC3 Hol &0
Clarkson Autolock Chuck Collets.... Large.... wach £ 1500
larkson Autolock Chuck Imp £15.00
stric. £ 2000
S0INT-2MT Aday B00
oS YRS i “aE Bm
eac
ROLEMT ind RO Adsptors 20M-f nm
Pwm&! pieca SmmEnIrSﬂJ Bare 15.00
&iekun Mo 10 Tenthsat Baring Head 1000
lhl‘h.BnM 0500
EM Mml B muﬁﬁ'&gtu 100.00
Facing Head inot boxed) £ S50.00
Dlnﬂ'uTS!HlNTBurlq&Fl Head Boxed 50
D'andres T54 Baring & Facing Head SMT (Baxed) 75000
Narex VHU 2.1/8 Boring & Fa, 85000
her No 1 Feversible 'I'lp ﬂhnﬂ MT Shank 10ans
Chatwin Polygon Bex]® Sh, 15000
m“l;nwm Toaling various l\‘p‘l and shank sizes o
Coventry GHS 172" Dilﬂud 10000
Coventry CHS 38° Die Head 1000
Coventry 516" Type [0 Die Hasd 15000
Harbert 20 [0 Dis Head W00
Coventry 80X Die Head, 150.00
CHS 2° Die Head VGC BOM0
Coventry CH 142 Die He: 500
CH 1" Die Head TS0
Coventry Type CH 1.1/7 Die 0000
Covent CHS 1./Z Die Head 15000
Coventry CHS 24" Die 100.00
Coventry CH 1.14° Die Haad 12500
Ward 1" Shank Raller Box E000
Fatts F3 Thread Rolling Head with 4 sets Metric Dies £ 400.00
mnwhﬁuuamamumnm £ 0000
m&‘- Grinding Attachment, 112 y
il ng
Dishead C £ 15000
Herbert Chaser Grinding Attachment,
1" Diehead Chasers £ 10000
Herbert 20 Bar Feed Unit £ 15000
Archer No 1 Tlm Haad JMT Shank Reversibls E 1500
Jones b Shi Gmﬁq%—l Balanear VL £ 35000
bit Si inding Wheel Dressar 0500
124 Jaw Chuck (Ba: Ma TS0
Burnerd LC10 Multisize Collet Chuck A3 Collets %000
5C C albets. 100.00
Burnerd Multisize Collet Chuck and Collsts D13 Mount £ 350.00
Prllt 12 4 Jaww Chisek L2 15000
mex 200mm 3 J: sm
Twlm 160rmm 3 12500
Toolmex 160mm 4 Jaw 11000
Toolmex 160mm 4 Jaw Self Cantaring Chuck (Newl 13000
Toolmex150mm & Jaw Chuck /000
Tonlmﬂ.‘lll\t.llusﬂmm Chuck (New) 12000
Toolmex 125mm 4 Jaw k 10000
Toalmex 126mm 3 Jaw Chuck (New] B
Toolmex 100mm 3 Jew Chuck (New) 00
Toolmex 100mm 4 Jaw Selfl Cantering Chuck (Newd 1500
Toolmex Bimm 3 jaw Chuck o0
Toolmex BSmm 4 Jaw Independent Chuck NEW &0
Jawe for Pratt Burnend & Jaw Chuck Fit 250mm Chuck Part
L] TS0
B4BBLE Soft Jaws Fit 101/217 3 Jaw Chuck it ]
zmn Dedlock 150 Chuck w0
Straight Shank Drill chuck w0
Straight Shank Dirill Chuck 1500
1/2* Straight Shank Drill Chuck 1500
Kawasaki 38" Cap. Keyless Drill Chuck.2JT Mount 1000
Eawnsaki 518 Cay I’.thllDlithlcl,l.ﬂ Mount 1000
1" & 1.1¥F Autoloc! Wﬂbiilrp' 1500
5mm or 32mm Autolock Co lkst for Lat M 1800
Thisl /2" x 8° Horizontal llihghbn( Tiumsed) £ 8600
‘I'Iul H:‘vmlll Milling (unusad) % o
‘I'Iul M Arbor Z or 5T lenudl £ B0
52 paice 38" Clamping fom Senior, Harrison Millste € 4000
S2piece 17 Clamping Kit 000
P Bmm Callets Afor£25.00each £ 1000
Pultrs 10mm l:oh eachf 1500
Pultra Vertical 160,00
TorﬂﬂThiln:!dnmmm 000
T (Ipen ended ey adaptor (new) 1500
INT-Z IIl Stub Arbor B
ADINT Stub Arbor (1.1/7 dis) unused
A0INT Horizontal Arbor 1" or 1,147 [No spacars) 00
3-AMT Extension B0
T Extersion B0
IMTIMT or 3MT Rewolving Cantre (newd 0m
lnthe centra | 800
centr | 100
BMT Fixed Cantre (unusad) 500
T W rea Half Point Dead Cﬂ!ﬂ 400
Jaw hdl:ndlﬂ 1000
'Auw\rb‘ Tailstock 3 TIIw'.Colwla 12500
\lir.uw!i‘ Catchplate 1500
In £ 15000
\EB(. PFInmufn‘llumLudaem and Screw
Cutting Gntbm( £ 3000
Raglen B 4 Jaw Chuck with Backplats £ 1000
llqiln & Prat Burmend I-JII Chuck £ @B
lan £ 500
b Tailstock Com £ 10000
Taylor Hobson Engraver Table: eachE  B5.00
I.opnd aching Manusl wn'auﬂnbllSAE for List
" x TG e X & ¥ Tabls 000
man & Brown M-Ms.mmmm o0
man & Gearbox 15000
marnt& -l L & Foedshaft 600
marnt& ol & E" 4 Jaw Ind Chuck -
Smarnt & Brown Model A Travelling Stea: B0.00
Smant & Brown 1024 T und 5lids 15000
Sman & Brown § ing Collets Models A & M 500
w(w?c _Slﬂ'i?wﬂlqﬁhm 000
et e
e
Da:glwﬂl al 0
Victoria No.3 Slotting Head F000
Schaublin 102 Vertieal Shide ciw Simple Dividing Head T
BCA 2 Speed Mator 3ph dSuT E0.00
Dorma 8 Position Multi Drilling Hes BED.00
furner RG500 Pump ‘!.znl 50
Bl En-ﬂllim Tlﬂa 15000
I«nn&dm ing Wheel Dressar m-.SinM 200
Wako MT42168 Ekbnﬂ:hrmnn 0000

Echipss ¥ x 1F Magnatic Chuck £ 1500
Acorn Tool Pot Grndar,1ph Sutable Mylord Bastors Sizg

£ 15000
.Jumns‘ﬁm Pole Chuck on Shids, Y axis anly, with
micrometer ad £ 15000
Tha following machines came from s Watch Manufscturer,

Eboss M3 mﬁm%ﬂnhlﬂhﬂmdﬂ ETTS000
Elcomatic Twin Machine £1500.00
Similar Triple Head Mm 150000
Tousdmants Fu ihnﬂ Ml chine (Choice of 31 £150000
ETS Beveoisier E1500.00
0l Wateh Clul um £ X000
Gudel 8 Station Laths £150000
Swizs Hydraulic Ml 5101 E1500.00
WORKSHOP EQUIPMENT
Nikon p
¥ & Rotary Stage, E 3000
ﬁ‘lﬂmﬂtﬁﬁﬁamhlm £ 2000
Irlﬂ‘ﬂbﬁﬁﬂ_&lr‘l Plata £ R0
Mituteypo 1.5m x 1m Black Granite Surface
Table With Stand, As New Unused
3B x 20" Caat Iron Surface Plate 15000
28 x 24° Cast Iron 5 Plata 1500
18" x 24" Cast kron Surface Plats 3600
24" x 30" Castiron Surface Table 17500
88T Cast Iron bl =000
% Blasting Cabinet with Dust
Extractor, 47500
Pryor EF34 Pnieumstic lmr!dllbq Pross £ 200
Chubb Fireproof Safe, 0" Tall x G008
ns anmz‘sm b/ Y-n:zrnc B0
4" 1ot & Ird Cut Each 1.0
& ind Cut Round ugsw EachE 100
" 15t Cut Half Round Filess NI Each 1.
4 2nd & 3rd Cut Flat Files NEW Each 1M
&' 1t & 3rd Cutt Tri i Files, NEW Each 1.0
6" 3nd Cut Flat Tay NEW Each 180
§" Yot & Jrd Cut Triangular Fles, NEW Each 180
" 15t 2 Gut Hand Files NEW Ewhi 100
¥ M%‘lﬁ Te MNEW Each ;:
ot T
Cut Tri Files, NEW Each 100
ina Mﬂﬂ"m Files N Eschi 100
10° 3rd Cat Hand W Each 50
10" 1st m‘n-umu manm Eachf 250
10°3rd Fﬁ?ﬁ Each 150
12 3d l}l‘i Hllf Hnlﬂ EW Each m
12" 2nd Cut Flat Taper Files NEW Each m
12° 15t 2nd 3rd Cut Triangular Filas, NEW Ench 30
14 2nd & 3rd Cut Hand EschE 400
14" 3rd Cut Round N Each am
18" 2nd & 3rd Cut Half Round Files NEW Each 400
14"3ed Cout Flat Taper Files NEW Each a0
187 15t 2nd 3rd Cut Triangular Files, NEW EachE 400
14" 2nd & 3rd Cut Square Files, NEW ExchE 400
Cmunrni'thlm:d Sm‘mlg'l' Slotted 2600
* . La 0.0
Plate 0.0
Box Cube 6500
95T xF Box Cubse 7500
12 x 10" x 0* T Slotted Box Cubs .00
M & W Metric Radiss Gauge (new) 1.0
Number Orill Gaugss 1- &) 500
Genaral 255M Screw pteh Gauge § - 40 TPI 100
Screw Pitch gasge 4 - I 008
M & W Metric Wire Baug 600
MEW Feel 15.00
Essex Tool and Gauge Co 10 Sine Bar 20.00
B2 x 817" Compeund Sine Table X000
' x 8" Si 0
Swiivel Angle Plate 15" x 17 x 17, T Slots One Side Only £ 12500
Swival Angle Plate i 126500
12 x4 Titung Tal 600
7 = I Titung Table, Onve Hold Down Foot Damaged a5.00
1% 12 x 12° An bmwwmm £ 75
1Zx1Zx17 Flata Cornars Machined Off One Web £ 5500
20z 12" x 12° Webbed Angle Hll. [ RilM End to
End T75.00
10°x 8" x 6 Angle Plate G600
10" x 8" x 6" Angle Plate 6500
10 =8 x§ Flate, Bean Drilled 4500
G' .d Inqh Plste Gt Dut On One Web 3500
Nlll 65,00
.lnn 6.0
'Nlbhld N‘:ﬂlo Flate 56.00
IZ' X 1:’; 'I?' Wnbhd Angle P 765.00
"x & x ' Angle .00
xTxT Wlm.ll‘h Plate £ 110
u'n_'mmm.\z: Oy One Web Sletted £ 65.00
Pair Toolnex V Blocks &mm x x 45mm £ 0.0
Pair Toolmex V Blocks £5mm x 40man x TOmm £ S0
Pair Toolmex V Blocks 80mm x 7mm 125mm and
ru?a £ 10000
Pair Tookmex V' Blocks E3mm x 45mm x T0mm and
lamps Lin. £ 6500
Transwave 5 HP Capacity Phasa Comverter, New £ 4000
Transwave 3 HP Capacity Phesa Comverter, New £ 30500
3?!! Circular Tables for Imported Piller/Bench Drills £ 35.00
10" x B Ammuniton Boxes £ 50
Jones and Shi muﬂwi Assembly Press £ 10000
G-mamns’:" Fﬂ‘dﬂr tuned, Choice of 2 £ BIOOD
Blade Fimed £ 45000
lametast OSlm_Bnl'm. itamn 10008
Flamefast Moddia‘&mh 2500
Blacksmiths Leg 75,00
Blacksmiths Leg Wice on Tripod Stand 12600
Denbigh No & Fiypress 7500
Denbigh Mo § Flypress, Stand 2000
Danbigh Mo 3 Fiypress 160,00
Denbigh No2 16000
Sweenay & idge No 2 Flypress 15000
Blocksidge No 3 Fypress £ 15000
Sweansy & Blodudp Fm £ ZI500
sweeney & Blocksidge Large With Outrigger S
wemanay & Blocksidge Large Flypress E B0
Edwards Small Flypress on Stand 15000
Norton N IT Fiyp 150,00
Norton No 15000
Norton No 3|00
Herbert Bar Straightening Press on Stand 21600
Kingsiand & Hydraulic 6 E1260.00
NEW £ Heavy %Bﬂhhurm o000
Prior Intarchangeabls Type Set 14" T5.00
Pryor Intirchangaabls Type Sef 1€ 500
Prior Austomatic bering Stamp, 38 Letters,1” shank £ 25000
RS No.813-854 Wirs Wrapping Tool 240 75,00
IV Sy Weir D
Smart & Brown H3 Togghe 18500
Smart & Brown HS wss (choice of ) 000
RMT 1 o 0
Plymauth EMKIJ?II:& Welding Feme Extractor | ph VEC £ J76.00
MMM?:MHWH Freas, Bench M-q £ 150.00
Jones & Shipman Arber Press rLﬂ!!,E‘
Large @ Brnnn Sinterad Oilits Bushes, £imm
wanti
Hg sizes, 1 for £ 10m

TELEPHONE BNOUIRES WELCOME OM ANY ITEM OF STOEK,
WE HoLB |lmarn:lsmm1wwmhmu
STOCKLIST AVRILAR

MAILARILITY. ALL PRICES ABOVE ARE SUBJECT TO
AND VAT AT ﬂﬁ-lﬂ.ﬂl‘mﬂlﬂmﬂ
uu:mlm T000 SOUARE FEET OF
munmmmm

v 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

Telephone 01903 892510

</

fax 01903 892221




A Workshop in your Garden

R.D.BARRETT [/ crsferimyrrei
SMALL TOOLS

« Maintenance-free « Extensive range
=" = For a colour brochure call

OVER 10,000 SQUARE FEET

OF NEW AND USED

ENGINEERING EQUIPMENT JIL SR B e T Lp s

/01386 438 990
\?\:v::ﬁltgarages-sheds.co.uk
LARGE AND SMALL
OPEN 6 DAYS A WEEK
TELEPHONE 01422 205828
FOR FURTHER DETAILS

KITS FOR TWO TOOL AND CUTTER GRINDERS

THE SOPHISTICATED THE SIMPLE

EMAIL i
THE KENNET

barre ttS'{llCS ‘S m Eli 1 .net QUORN FOR INFORMATION ON THESE AND
OTHER KITS S.AE. TO

www.rdbarrett.co.uk MODEL ENGINEERING SERVICES

PIPWORTH FARM, PIPWORTH LANE, ECKINGTON, SHEFFIELD 521 4EY
PHONE 01246 433218

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

¥y TRACY TOOLS LTD.

2 MAYOR’S AVENUE, DARTMOUTH, SOUTH DEVON TQ6 9NF

TeIeBhone (01803) 833134 » Fax (01803) 834588 Cred:t Card Hotline: 01803 839500 (minimum £10)
;SAEITW;QYS AVAILABL

1. MODEL ENG TAPS & DIES SET (2 Taps each size) Vg x 40, ¥ x 40, %5 x 40, % x 40, Yy x 40, ¥p X 32, % % 32, ¥a x 32 TAPS: £18 SET DIES £18 SET

2, SPEGIAL MODEL ENG SET s each size) Vux 32, Y x 40, % X 40, *s X 40, "a X 32, Tha X 40, Vz X 32, V2 % 40 TAPS £22 SET DIES £22 SET

3. BA TAP SET (2 Taps each size}) & BADIESET:0,1,2,3,4,56,7,8 9,10 BA TAPS £18 SET DIES £20 SET
5 26 TPI TAP SET each size) & 26 TPI DIE SET (CYCLE OR BRASS THREAD) '/s x 26, %4 % 26, s x 26, 7s x 26, "5 % 26 TAPS £18 SE] DIES £18 SET

5. BSF TAP SET (2 Taps each size) & BSF DIE SET: *1s, "y, " e s, 'y DIES £18 SET

6. BSF TAP SET (2 Taps each size) & BSF DIE SET: *s, Vs, s, "l 1" | DIES £18 SET
7. BSW TAP SET (2 Taps each size) & BSW DIES: "y " Y1, "o, "5, "y Ve The s B s DIES £20 SET

a. BSW TAP SET each size) & BSW DIES: ¥y, %y, ¥y, "l 1" i DIES £18 SET

9. METRIC COARSE TAP SET (2 Taps each size) & METRIC DIE SET: 2,3, 4,5, 6.7.8,9 10,12 m/m | DIES £20 SET

10.  METRIC COARSE TAP SET (2 Taps each size) & METRIC DIE SET: 14, 16, 18, 20, 22, 24 m/'m DIES £25 SET

1 UNF OR UNC TAP SET (2 Taps each size) & DIE SET: 0 fo 12 UNF or 1-12 UNC DIES £18 SET

12, UNFOR UNCTAP SET (2 Taps each size) & DIE SET: 'y, "he. '/s, %s Yo The, Vs | DIES £18 SET

13 UNF OR UNC TAP SET (2 Taps each size) & DIE SET: %, "/s ¥, s 1" DIES £18 SET

1 GAS (BSP) PIPE SET: V.o, ¥y, Vs, u ¥4 (2 Taps each size) . i DIES £25 SET

1 METRIC FINE PITCH SETS (10 sizes from 3 - 12 m/m) TAPS & DIES B8 | (10) TAPS £18 SET DIES £25 SET

1 METRIC FINE PITCH SETS (6 sizos from 14 - 24 m/m) TAPS & DIES 6) TAPS £18 SET DIES £25 SET

17. ENDMILL SET (THREADED SHANK) [s. *he. s %sa ¥s. "hs Vsl or (m'm 3, 4,5, 6,7, 8, 10, 12 m/m] £20 EACH SET

l I. SWWJHSH{!@@ SHANK) ['Va.*ha, T, %, %5, The, "] Of (mm 3, 4, 5,6, 7, 8.10, 12 m/m] £20 EACH SET

ENDMILL SET, %y, %, Vs, 1" DIA, WITH %, THREADED SHANK TO AT COLLET CHUCK £25 SETOF 4

2!.1. COUNTERBORE SET (FOR SPOTFAGING) [*s, "/a. ", Y5, "he, 'Ia] OR [m/m 3, 4, 5, 6, 8 m/m] £30 EAGH SET

21.  REAMER SET rsmmnrmnn [V, ¥aa, Vi, ’.’n Jﬁ-, W, “hn.'\' ’ho, ‘r:]or[m!m 2,3,456.,7,8 10,12 m/m] £30 EACH SET
Ll : [ZES BETWE AR FELOT
23 HMSE msmmms rmc;msmssrmns; No. 0 1.2 M/T @ E18 EA. No. 3 @ £22. No. 45,6 mi @ £35
/ Vi 2 I
24, D-NTSET(FMBRJHHEWEM HOLESJ Yag, Va, ¥w, Vs, Bhe, ¥, The, Y DIA £25 SET
w, - g T AT EGSET 2" DA @ E6 SET
26. L‘ME Bﬂﬂ.l. SIT fHS) ‘I;,%.‘ Vs, %r.;, ’!:. @ £5 SET
> / VARIOD: ' DIA TEI0
28. Mﬂ. SETSWSJ EH‘WUH.UTES, No.7-60A- 202‘18, T - V:f 13n/m 01‘18, 1- 6!7&\11” fmmﬂf!& G - I‘ﬂnv’m OENET
s AN {39 hy CA THr AP = i BA I
IFMRHFE M‘.I'HI' SEF ‘h ha- !fu Oﬂs SET E.\mmm' mm SE!' FHDM Y - ’.&0 £45 BOX RE-THREADING FI'LES (IMP OR WM) @ £6 EACH I

ILUTE GEAR TU Al P P CF PROCKET CHAIR TEITEAtH |

30. YM‘ER Pm Mﬂ? SET 'h.. ’.fu,«.’n Tes, 1!.. '.l’n Wi, 'h.. s, ’.fut‘IG PIECE SET SHEFHE.D MﬁDB @£30 SET
READEL NLLS, UF DI T NG WOODEN B0 & E70 COMPLETE

32. umfrmsg} DFS!‘h SOUMEVARIOUS SHAPES IN HSS @ £155ET, OR CARBIDE TIPPED @ £18 SET

33. REVOLVING LATHE CENTRES, 1 MT @ £18; 2.3 MT @20 DRILL GAUGES, IMP. M/M , LETTER, NUMBER @ £4 EACH 10 SMALL BURRS & £5 LOT

34 MJ‘LI'.S 'MTH 'f: SHMIK 'm. 'J’u s, Th, I I)M 0 ﬂSStT DRH.I.S BELOW ', DIA @ 50p ALL SIZES COVENTRY DIEHEAD CHASES - ALL SIZES

B : & B 2 GREE COMPL @80+ POSTAGE

36, umzz TOOL ﬂm [EMSS! ] S-HANK OR 'Is SHMJK @ £10 EACH, MITH TIP TIPS £2

37, PARTING OFF TOOLHOLDERS, COMPLETE WITH COBALT BLADE. S @E13 Y, @ E14, %, @ £16 EACH

38. vmousomus, BELDW Y I]I.k I‘GEM‘H STUB QUICK SPIRAL. SI.OW' SI‘IRAL LEFT HMD @ £5 EACH TYPE

3 F TP

40. mmscrsmmucm«s.wnﬁ No. 1 ORND.ENI]HSETAFEHAREBH e @ E7,% @ E8,: @ £10
FOR UMITHREAD Also: Selection of Dovelall, W Knuris, Carbide Centres, Cycle Taps & Dies, Boring Bars, Len Hand Tap & Dies, MEling BR[T|SH
TAPS & INSERTS Cutters, Reamers, uwrrmum:s. Gear Cutters, Siitting Saws, Acme Taps, Diehead Chasers, Socket Reamers. These are available between 50% & 75% off ist price WARH]UR

Call 01803 559565 Open: Monday to Friday 8am fo 5pm - Sat fo Noon Despatch by return. Overseas P&P RO.A. Send for new P gue | W Pleass) BRANU




Pro Machine Tools Ltd

Precision Machines Made in Germany
“For the discerning engineer.” Nc—
e WATA RECN 00N

Longitudinal X-axis 500 mm
Vertical Z-axis 280 mm
Transverse Y-axis 150 mm

Optional 180 mm

Power 1.4 kW, 230 V, 50 Hz

Spindle speed r.p.m. 180 - 3000

Swivel range both sides 90°

Tool holder MT 20Optional
MT3 or SK 30

Drilling stroke 40 mm

Work bench 700 x 180 mm

Wabeco produce precision made
machines by rigorous quality control
and accuracy testing. All lathes and
mills are backed by an exte-nswe 17 Station Road Business Park
range of tools and accessories. Barnack

Wabeco machines are quality rather Stamford

than far eastern quantity. m Lincolnshire
PE9 3DW

All mills and lathes can be supplied _
fully fitted for CNC machining or can :::(': ((%11?8%)) -?:%g%?
be retro fitted at a later date.

Pro Machine Tools Ltd

GOL®m atic Sales@emcomachinetools.co.uk
See our web site for details.

www.emcomachinetools.co.uk




The International R e / Visit the Shop That's ?:ELEYQ.,S'

Got the Lot!

Exclusive to Reeves 2000, ‘The International Range' of boiler
fittings including,

Check Valves,
Blow Down Valves,
Globe Valves,

%F:od Lubricators,
‘l"unll.

Whistle Valves,
Chime Whisties,

Displacement Lubricators,
Blower Valves

** NEW PRODUCTS **
Water Control Valves,
Oil Check Valves

- Reeves 2000, Appleby Hill  9.00am. 4 30pm Monday - Frid
New Products Coming Soon.... Austrey, Atherstone 9:00am 12 30pm Saturday

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

(& .EHES

00%

The World's Largest Stockists

of Model Engineering Supplies

Drawings and Castings Currently Available
31 Stationary Engines 52 'Up to 32" Locomotives' 34 74" Locomotives
Lady Stephanie Engine 0-4-0 Tich Tank Loco 0-4-0 Elidir Tank Loco
Nichdlas Vertical Engine 0-6-0 Rob Roy Caledonian Loco 0-4-2 Tom Rolt Tank Loco
Triple Expansion Marine Engine 26-2Firelly GWR.Loco 0-6-0 Holmside Tank Loco
Trojan Vertical Engine 0-8-0 Caribou Canadian Intemational Loco 0-6-0 Paddington Tank Loco
Warrior 2 Vertical Engine.... 4-6-2 Britannia Class 7 BR Padific Loco.... 4-6-0 King George V Loco....
13 Road Going Vehicles 62 5" Locomotives Workshop Equipment
hchﬂ including.... including....
ﬁnle Convertible Erqne M:]’;lﬁrt Loco Clock Da ng Tool
1 5" SC AlkchinTraction E 0-4-0 Tank Loco Geared Rotary & Indexing Table
1.5" SC Marshall Porable e 0-6-0 Jack Tank Loco George Thomas Tap'?ang & Staldng Tool
% SCChythng 2-4-0 Asia "Europa® Class Loco Lathe
2" SC Lincolnshire Lad Traction Engine 4-2-2 Stiding Single Tender Loco Light Duz nd Tnbla
2" SC Thetford Town Traction Engine 4-4-0 Maid of Kent Tender Loco itive Mini Drill
3" SC Fode wmm 4-4-0 Washington Tender Loco Sparey Tailstock Turret
4" SC Fode Tractor.... 450 King's Tender Loco.... Versatile Dividing Head....
For full product listings, please see our website

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

Reeves 2000 9:00am-4 30pm Monday - Friday
Appleby Hill 9:00am-12.30pm Saturday UK £7.00

Austrey _
Atherstone Tel: 01827 830884  sales@ajreeves.com
Warks CV9 3ER  Fax: 01827 830631  http://www.ajreeves.com
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Special thanks
We wish to record here our special thanks to all
who provided models, cither for Competition or
for Loan or, indeed to show on the excellent club
stands at the recent successful and most enjoyable
Model Engineer exhibition held at Sandown Park.
The quality of craftsmanship on show was
quite superb and without your contributions there
would have been no such exhibition.

Tributes

It is no surprise that letters have begun to arrive at
the Editorial office with expressions of personal
regret concerning the recent sad passing of
Martin Evans, a very notable contributor to the
well-being of the hobby of model engineering in
general and of this magazine in particular. Two
such letters are published in Post Bag in this issue.
Let no-one, whatever their specific interest or
opinion, be under any illusion that without Martin
and before him *Curly’ Lawrence, it is unlikely
that this splendid hobby of ours would have the
worldwide support of enthusiasts, suppliers,
books and magazines that it presently enjoys.

To accompany his tribute, Brian Baker kindly
forwarded to us a copy of Martin Evans' book
Workshop Chatter (ISBN 0 85242 608 9) described
as a Bedside Book for Model Engineers and rich in
Martin’s reminiscences concerning the hobby.
“The diversity of models cannot fail to interest
even the uncommitted man in the street, anything
that works and is copied in miniature has a special
kind of appeal, and this book deals very much with
working models and purpose-built accessories.”

A slim volume first published by Model & Allied
Publications in 1979 and long since out of print, it
is well worth the effort of secking out a copy to
borrow from your local library or to purchase from
a dealer for your longer term enjoyment.

Nostalgia - not what it used to be
From time to time we receive letters from readers
asking for more articles like those “... we had in
the old days.” We wish they would be more
specific. Thumbing through the 191 volumes
available in the editorial office we are somewhat
nonplussed as to what they are referring. Could
they be hankering for more features describing
experiments with X-rays written up in one of the
carly volumes by a chap who treated us to
photographic prints of the bones in his hand. We
are not sure if the experiments resulted in any
permanent health problems for the gentleman
concerned but those were less safety conscious
times and perhaps his early demise caused
no comment.

Maybe our correspondents want to construct one
of those handy electrical indicators for telling your
servants (note the plural) from which room you are
summoning them. Moving on through the years we
have articles on constructing your own motor
tricycle, a refrigerator or how to motorise a manual
lawn mower — if that takes your fancy. Interesting
enough, though hardly relevant in this day and age.

We suspect that the writers of the letters may be
yearning for more from contributors like Edgar
Westbury, LBSC and Duplex. All good readable
stuff and some of it is still relevant today.
However, things do move on and some of the
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techniques described may no longer be acceptable
today. For example, we trust that no one still taps
directly into the copper of a boiler shell in order to
attach fittings. Some of the workshop articles are
also less relevant as the equipment to which they
relate has long been out of production.

However, please keep your letters coming in.
We enjoy reading them and it does keep us in
touch with your views and opinions. Just one
small request. If you have a favourite topic which
you think we should cover please be specific or we
are going to be left guessing about what it is you
want us to do. Now, where were those articles on
driving your lathe through an Austin Seven
gearbox and making traction engine wheels out of
old boot polish tins ... 7

IMLEC 2004

Plans are progressing concerning arrangements
for the forthcoming International Model Locomotive
Efficiency Competition for the Martin Evans
Challenge Trophy, hosted by Kinver and West
Midlands Society of Model Engineers Ltd. on
their very fine track at their aftractive tracksite
over the weekend 10/11 July 2004.

Co-ordinator for this prestigious event is John
Hurley, an experienced competitor in his own right,
so we are assured that everything which should
be, will in place for the competition. Kinver
Chairman John Campbell telephoned recently to
ask us to draw readers’ attention to the new
official Kinver and West Midlands Club website
at www.kinvermodelengineering.org.uk which
carries early details of the event.

Prospective competitors and others without
internet access who wish to contact Kinver &
West Midlands Society of Model Engineers
are welcome to call John Campbell on 01384-
891244 and/or Mike Harrison on 0121-602-
2019. Please note that Official IMLEC 2004
Competition Entry Forms are available from the
Model Engineer Editorial Office at PO Box 310,
Hemel Hempstead, Hertfordshire HP3 8XL.

o

A 5in. gauge electric Toby the Tram Engine
to the 1989 Rex Nicholls design similar to the
locomotive stolen from David Donoyou's garage.

Please mark the top left hand corner of your
envelope IMLEC.

Another stolen locomotive

We regret to have to report the theft of another
locomotive, this time with riding car and a 21 2in.
gauge LMS Black 5 tender chassis. Thieves broke
into David Donoyou’s Surrey garage to remove the
items but took nothing else, not even the tools
which were also in the garage. No other garages
in the vicinity were raided. Mr. Donoyou’s garage
is one of several at the remote end of a cul-de-sac
on a private estate. The theft took place some
time between August and December last year.

The locomotive is a 5in. gauge battery electric
model of Rex Nicholls’® Toby the Tram Engine
similar to the one shown above. Fitted with an
MDEF body clad with varnished horizontal
planks, it is powered by a 12 volt Sinclair C5
clectric motor and chain drive to the axles is
via a pair of bevel gears originally fitted to a
hand drill.

Any reader able to help in the recovery of Mr.
Donoyou’s locomotive, driving car and 2!/2in.
gauge Black Five tender chassis is asked to
contact PC A. Ayre of the Crime Management
Unit at Reigate Police Station, 79 Reigate Road,
Reigate, Surrey RH2 ORY: tel: 01737-765040,
quoting Crime Number B/04/548.

CHUCK the MUDDLE ENGINEER

by B. TERRY ASPIN




The late Martin Evans
SIRS, - I was much saddened to
hear of the death of Martin Evans
on 29 December. I have been a
correspondent of Martin’s for over
25 years and like to count myself as
a friend also for that time.

I am sure that the sadness [ feel will
be reflected throughout the whole
model engineering movement upon
which his life made a considerable
impact. Apart from the multitude of
designs for many gauges that he
produced, all fine, practical working
models, he was also responsible for
restarting the Model Engincer
Exhibition and for introducing the
International Model Locomotive
Efficiency Competition which has
given so much pleasure and debate to
the model engineering world.

Perhaps the best memorial
however, will be the number of his
designs that are running on club
tracks worldwide today.

Brian Baker, Essex.

SIRS, - On learning of Martin
Evans’ recent sad death, I am
reminded that I first met him at the
old offices in Noel Street before he
became Editor of this magazine.

It is my opinion that we all owe
Martin a great deal. When he took
over as Editor, he managed to
restore a dwindling circulation,
perhaps partly by persuading Curly
to return as a contributor, neither
feats to be considered lightly.

I believe that Martin published
more designs than Curly himself,
another impressive achievement.
When built with care, many of his
locomotives have turned out to be
competition winners.

His book on the Model Steam
Locomotive is a much-valued
reference work in my library.

Martin was a very mild and
modest man with a little smile
always on his lips. I last met him a
good many years ago; when I called
on him we had a good chat and 1|
was shown around his workshop.

I understand that he had recently
moved to Sticklepath near Barnstaple,
not far from my Devon home of
earlier years.

He will be greatly missed.

Keith Wilson, West Midlands.

Indexable tooling

SIRS, - Having read Mr Randall’s
letter (M.E. 4212, 9 January 2004)
describing his lack of success with
indexable insert tooling, 1 thought I
should add a few comments to the
reply from Mike Chrisp.

Sharp cutting edge

geometries are
essential on small
format, lightweight machines, yet
are normally undesirable on heavier,
industrial quality equipment.

Grades of carbide vary enormously,
depending on many varied application
situations, and the need to balance
toughness with wear resistance.

Coatings can either help or hinder
the cutting process, depending on
how they are applied to the cutting
edge, and on the type of coating for
a given application.

Power requirements and rigidity
are not major factors in the
usefulness of carbide tooling, as
these are issues that can be allowed
for by the choice of insert.

At Greenwood Tools, we have put
much time and effort into selecting a
range of inserts in grades, geometries
and sizes perfectly suited to the
light, low powered machines used
by model engineers.

Tool selection information and
cutting data are freely available
from our website:
www.greenwood-tools.co.uk

Incidentally, Sandvik’s book
Modern Metal Cutting has been out
of print for some years now, and
will not be reprinted.

Peter Cook, Managing Director,
Greenwood Tools Ltd.

SIRS, - You were not wrong when
you wrote that you would get a
variety of opinions in response to
Dennis Randall’s recent letter and
your response.

My own experience with indexable
carbide tipped lathe tools differs
somewhat to that reported by Dennis
Randall, and I can only assume that,
although he purchased his tools from

.. an impeccable supplier”, the
ones he chose to purchase did not
originate from quite such an
impeccable manufacturer.

The first indexable carbide tipped
tools | used were supplied by Penco
(no longer in business), and were
fitted with Sumitomo Titanium
carbide inserts. Both were designed
for use with small machines. One
was a conventional right hand turning
tool on a !/4in. shank, using a CCMT
06 insert. These inserts came in a
variety of tip radii, from 0.lmm
upwards. The second was a tiny
boring bar that used an equally tiny
triangular tip with a most peculiar tip
geometry, that was capable of being
used to bore from an initial hole
diameter of as little as 1/4 inch.

At the time, the only lathe I
possessed was a Peatol (Taig) lathe,
which is hardly a ‘big league’
machine, and inherently not capable
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of heavy cuts. Despite this, my
experience with these tools was
very good indeed; they proved to be
capable of producing very fine
surface finishes on a variety of
different metals, giving a near
mirror finish on aluminium alloys
and brass. Both tools seemed to be
equally at home taking light or (for
the Peatol) heavy cuts, although the
small size of the boring bar inevitably
limited the depth of cut of which it
was capable. Coupled with the great
advantage of never having to
re-sharpen the tool, they convinced
me that this was the only game
in town, and I have been using
insert-based tooling ever since.

More recently, 1 have used
similar tools with Sandvik Tungsten
carbide inserts, purchased from JB
Cutting Tools and from Greenwood
Tools; these have been similarly
successful in use on the Peatol
lathe, although the smallest tip
radius of the inserts they supply
seems to be 0.2mm, which is less
satisfactory for finishing cuts than
the smaller tip radius of the
Sumitomo inserts.

In addition to the two original
Sumitomo tools, I now have a range
of larger boring bars, knife tools, and
a parting tool. The latter is probably
a bit on the heavy side for use on the
Peatol, but having said that, I have
used it successfully on the this lathe
for a number of years now.

At one point, | was tempted to
buy a set of five ! 4in. shank indexable
tools from “... an impeccable
supplier” for less than the price of a
single tool from the other suppliers
mentioned. These turned out to
originate somewhere on the Indian
subcontinent, and were a total waste
of money on a number of counts:

I: The ‘Torx’ head screws
holding the carbide tips in place
were of very poor quality, as was
the wrench supplied. This made it
impossible to properly tighten or
remove the fixing screws on some
of the tools.

2:  The machining of the tip of
the shank was very poor. As a
result, the insert was not properly
‘nipped” against the shoulder on the
tool shank, which is necessary to
ensure that the tip stays in position
when in use. Consequently, coupled
with the problems with the screws,
the tips were not held rigidly
enough to work properly.

3: The inserts themselves were
poorly finished, and had a very large

lead time of six weeks for material submitted for publication.

tip radius, making them wholly
unsuitable for use in a small machine.

The combination of the foregoing
factors meant that these tools were
totally unusable, and I wrote them off
to experience. Yet again, this confirms
that *you get what you pay for’.

More recently, I have acquired a
Myford ML7 lathe, and have
bought more indexable tools to use
on that; needless to say, sourced
from the suppliers that I have found
to offer satisfactory tools and
inserts. My experience with using
them on the Myford has continued
to confirm my decision to use these
tools in preference to HSS. No
doubt there will still be occasions
when I need to use HSS, but the
majority of my work will be done
using indexable tooling.

I can therefore only assume that
Dennis Randall’s poor experience
with this type of tooling is a result
of being tempted into buying one of
the cheap, inferior quality, tool sets,
and I would suggest to him that
before giving up completely on
indexable tooling, he tries out a
better quality tool/tip combination.
Tony Jeffree, Cheshire,

Tooling ... and engineers
SIRS, - I refer to Dennis Randall’s
letter (ME 4212, 9 January 2004)
and your challanging comments. |
too have experimented with indexable
inserts and am a convert. Even with
our more lightly built machines
they are worthwhile, however I have
found that the insert source must be
the best brands — not just the
supplier, and height setting is more
critical than with HSS toolbits.
Myford-Dickson interchangeable
toolholders make life really easy in
this respect.

Care must be taken not to try to
rub the metal off! Certainly with
cast iron you can take 0.050in. plus
cuts at quite fast feed rates, but with
steel it is more difficult to take a
very light cut. It is better to take a
deeper final cut than with HSS.
However that is not to say that you
cannot take 0.0005in. if your
machine is up fo it!

I have regularly machined higher
grade steels for use on a 12in.
scale locomotive with reasonable
production rates.

On a separate matter, [ now refer
to H. D. Turner’s letter published
under the heading Engineering
and perception in M.E. 4210,
12 December 2003.
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To my mind there is no doubt
about the ‘engineer’ bit. The man
who worked the engine, was just
that: the engineman; the man who
works in an engineering environment
(e.g. factory, etc.) is an engineering
worker. To be an Engineer, you have
to have responsibility for design
and to lead that design; perhaps our
best example is Isambard Kingdom
Brunel, now, he was an Engineer!

The American use of ‘home
mechanic’ or ‘home machinist’ is
descriptive and possibly arises
because of the undesirable use of
‘model shop’ in our English use of
the words (USA = hobby shop).

Regarding the intended slight of
our Engineering Institutions and the
‘Johnnies Come-Lately’ tag, the
Institution of Electrical Engineers
was founded in 1871 and the
Institution of Mechanical Engineers
was founded around 1850 by no less
a person than George Stephenson
who was an Engineer as well!

I am proud to sign myself
K. A. Willson, Chartered Engineer
Hampshire.

SIRS, - I refer to recent letters by
Messrs. Turner and Margolis. |
hope you have received many
letters, including this, resisting the
call to rename those who pursue the
hobby of model engineering either
‘home mechanics’ or *home shop
machinists’. In my view both terms
denigrate the range of knowledge
and skills required to build the
complicated and sophisticated
models regularly described in your
excellent magazine.

Obviously the arguments as to
the mixture of the theoretical and
practical knowledge required to
allow a man or woman to be entitled
to the term ‘engineer’ can be
carried on for ever. The important
thing is that the status be
recognised, and in this respect any
association of the words ‘engineer’
and ‘mechanic” must be avoided,
even suppressed.

D. R. Richards, by e-mail.

Farmer’s Engine

SIRS, - On page 38 of Model
Engineers’ Workshop magazine No.
51 (July 1998) there is a picture of

r. Barry Johnson
with his model of
Wilson’s Farmers
Engine, drawings

for which are
sought by
Mr. David Mottram.

Mr. Barry Johnson driving St. George,
amodel of Wilson’s Farmer’s Engine.
Are drawings for this older style
of undertype traction engine
available in the UK? If so, from
where can they be obtained? 1
realise that it is possible that Mr.
Johnson prepared his own drawings.
Any guidance would be appreciated.
David Mottram,
New South Wales, Australia.

Tractive effort

SIRS, - I thought that the formula
for tractive effort (Edwardian
Elegance, M.E. 4212, 9 January
2004) looked wrong. Other things
being equal, larger drivers give
smaller tractive effort; its all a
matter of moments.

I think the 7t symbol should have
been a solidus. The usually quoted
form is:

T=(d2LP)/D

This formula has the advantage
of giving a result of the correct
dimensions (the same as for force)
whereas the original gives force
times area.

I think that the derivation is by
considering work done:

P(rd*L)/4
is the work done by the steam at
mean effective pressure P in stroke L.

Equally, the work done in a half-
rotation of the driver is (r D T) / 2.

Equating these gives

T=(Pd?L)/2D
but what’s a factor of two between
friends; it is only a theoretical
figure after all!

The figure of 85% boiler pressure
for P is sometimes rolled up with a
figure (c) for friction losses, etc.
and the result quoted as:

T=(cPd2L)/D
where, now, P is full boiler pressure
and ¢ is the fiddle factor of
somewhere between 0.4 and 0.85
(ie 40%-85%).

A minor point about a fascinating
series of articles (even to an
avowedly non-steam modeller).
Bob Margolis, Hampshire.

Classic lathe

SIRS, - Mr Ron Etter, in his articles
commencing ME. 4209, 28
November concerning the restoration
of his classic Drummond 3!/2in.

lathe is to be congratulated on the
superb restoration work he has done.
I have recently restored the
headstock of an identical machine to
form the basis of a geometric and
medallion lathe.

I wish, however, to correct one or
two points in the article relating to
this lathe which I believe will be of
interest to those readers who have
an historical appreciation of early
tools used by model engineers and
amateur machinists.

Some years ago, | was invited by
the then council of SMEE to look
after the Drummond small lathe
archive, which had been presented
to them by the family of the late
Richard Bird, who was not only an
outstanding draftsman but was also
a founding member and inspiration
behind the now defunct Drummond
Association. This was formed in the
1980s to ensure that like minded
individuals with Drummond lathes
were able to exchange technical
information and obtain drawings of
various components which were
hard to find.

During the last five years many
Drummond owners have, through
SMEE, sought technical and other
information about their lathes and
we have always used our best
endeavours to oblige. Most queries,
however are mainly concerned with
the dating of the early machines
which still keep cropping up in the
most amazing places!

Drummond Brothers was
incorporated in April 1902, by
Arthur and Frank Drummond.
Arthur was the real innovator and
although a portrait painter by
profession had a real flair for
mechanical design as applied to
lathes. He was nevertheless, a keen
model maker and amateur mechanic
and the firm introduced the classic
3!/2in. (actually 3%16in.) lathe in
1903 The misunderstanding in the
article is that this early model which
in various guises was in production
until around 1912 was not
designated the Model B at any time.
This appeared in 1912, as a follow
on from the round bed Model A
which was introduced in 1908.

The 3'/2in. lathe which Ron Etter
has restored so beautifully has the
now famous separate split conical
gunmetal mandrel bearings which
the company retained in modified
form up to the end of production.
This firmly dates his lathe as post-
1906. I have not yet searched any of
the early Drummond patent
specifications but this feature would
have been included and is an
excellent and elegant approach to
plain bearing adjustment

What is not clear from any of
the pictures in Mr Etter’s article is
the size of the mandrel nose. Up
until around 1906/7 the lathes
had only a 3/4in. Whitworth thread
on the mandrel nose, which, with a
No. 1 Morse taper did not leave
a great deal of metal remaining
and complaints were received at
the works that with the heavier
cuts now possible with the
new improved bearings, chucks
had become detached following
a catastrophic shear failure of
the mandrel nose! This was
increased to the more sensible lin.
diameter nose.

The exact dating of these early
lathes can only be made by
reference to certain design features
and modifications, and the date of
Mr. Etter’s lathe does indeed
suggest 1907. Unfortunately, there
are no known records as to the exact
number of 3!/2in. lathes the
company made up until 1912 and
my research into those lathes I have
inspected  indicates that the
numbering (if any exists) bears no
logical progression. We do know,
however, that a total of 9523 round
bed model A lathes were made from
1908 until c1943.

The Model B replaced the early
312in. in 1912 and this was in
production until 1921, The anvil
type bed appealed to the Admiralty
and was supplied as standard
workshop equipment on new naval
ships in the first war. It was
designated the Model BS with power
cross-feed and is now extremely
rare and very collectable.

It was mentioned in the first
article that Drummond was
absorbed by Myford. This needs
some qualification and can be
misleading. During the 1930s, the
Drummond company became a
leading UK supplier of specialised
automatic multi-tool lathes to
industry with their Maximatic and
the small lathe division became
a less significant part of their
overall business. Accordingly,
under the pressure of war work and
government insistence, the small
lathe division was handed to
Myford Ltd, and the Drummond
Company became part of the
Asquith Machine Tool Corporation,
but that is another story.

At the time of handover to
Myford, the two small lathes were
the Myford M and the round bed.
It is not known if Myford
actually produced any of the round
bed lathes but it did form the
basis of the Myford ML8 wood
turning lathe.

John Anning, Devon.
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Jeff Bindon

in South Africa reveals some
intriguing aspects of Pop-Pop
engine operation and explains
how to make a transparent engine
with a throb that announces its
dynamic internal processes.

he water pulse (Pop-Pop, Putt-Putt or
I Toc-Toc) engine is an exciting and
fascinating device. Even when not made
from flexible transparent material, you will be
kept watching and wondering for hours at its
lively antics. Up to now, the explosive internal
operating ‘life” cycle could only be heard. Now
the enhanced throbbing becomes something you
can feel and see. Everyone with an interest in
things mechanical cannot but appreciate the
sheer audacity of such action achieved without
moving parts.

Although they have been made for toy boats
for over a century (Ref. 1), only some aspects of
the way they work have been suggested at various
times. What follows summarises the ideas and
findings of others and presents some new
observations and conclusions from simple
experiments with transparent engines.

The upper flexible metal plate of an essentially
flat boiler was replaced with a piece of overhead
projector (OHP) film to permit observation of
what was happening inside. The processes in one
of the two copper pipes were also observed by
replacing it with a silicone rubber tube. A
modern video camera system was used to film
the action inside the boiler in slow motion.
Finally, because OHP film can work up to
250deg. C and is so readily available, some ideas
are given for making a transparent engine (fig 1).

From 1916 to 1926, McHugh made some very
important contributions in two patents (Ref. 2).
In the second one, he seems to have clearly and
correctly understood the way the oscillatory
momentum of the water columns causes the
pressure fluctuations in the boiler and how steam
condensation onto the walls of the cold tube
causes the drop in pressure necessary for
pulsation to be initiated and maintained.

There have been previous reports of experiments
with transparent engines. A rigid transparent
upper plate was fitted by Crane (Ref. 3) in place
of a flexible metal membrane. He concluded
from the experiment that the flexibility of the
membrane was not essential, a finding that has
not been confirmed by the present study. From
seeing that the boiler contained only 25% liquid
he incorrectly concluded that the remainder was
full of “superheated steam.” He proposed that the

A Pop-Pop boat built using a kit of parts,
including the ‘engine’, supplied by the
Author (e-mail BINDON@nu.ac.za)

THE SECRET WORKINGS
OF A TORENSIARENL
POP-POP ENGINE

water columns are propelled by the steam formed,
that the pressure drove the membrane outwards
and that the water was sucked back by steam
condensing. However, this does not take place
“primarily on cold boiler surfaces"” as stated.

Payne et al (Ref. 4) gives a good review of
previous work and reports the findings from two
single tube water pulse jets, one electrically
heated and one oil heated. They were considerably
larger than the normal Pop-Pop engine. Inclined
glass tubes of 25mm diameter and 3100mm long
were heated at their upper ends. All their
experiments included some air in the hot end and
they appreciated that it played an important role
in bouncing back the column of water. Pressure
fluctuations were measured and although their
scale is uncertain, a variation of up to 2 atmospheres
may have been reported.

It is often asked if two tubes are essential and
many, for example Ref. 5, and in the present
work, when one tube is blocked by hand, pulsing
continues but at a reduced rate. Twin tubes
certainly make filling the boiler easier but no-one
had made an engine with a single tube that has
either the same cross-sectional area or the same
internal surface area.

A number of exceptionally well designed
engines and boats are available in the streets of
India. They have pressed tin ‘motor-boat’ hulls
and a particularly lively ‘chinky’ noise. Anyone

travelling there simply must purchase one although
they sometimes filter onto the European street
markets. Reference 5 specialises in a range of
exquisite hand made hulls powered by a superb
deep throated sounding engine that won all the
competition categories in Ref. 6.

Experiments with

transparent engines

In the present experiments, the first surprising
observation was the magnitude of the peak
pressure inside the boiler. Although this was not
quantified, the upper membrane, being more
flexible than metal, was stretched rigid was
distinctly ‘hard’ to the touch, and could only
barely be pressed down onto the lower metal
plate. Since the boiler is completely open to the
atmosphere via the two pipes, such a pressure can
only arise dynamically from the inertia of the
water columns. This confirms McHugh’s ideas
and perhaps the measurements of Crane. Rapid
water column motion is crucial in understanding
how the engine works. It bears more resemblance
to a piston engine with compression and expansion
than simply to the idea of steam evaporating,
pushing and sucking. Pressure reduction may
play a key role in the rapid periodic evaporation
of steam that must take place. Conversely,
there may also be re-condensation when the
pressure rises.
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the ‘bounce’ role played by air
inside the boiler. Without fully understanding
the reasons, many Pop-Pop engine designers
have found by experience that a better
performance results if the tubes are pointed
upwards when filling the boiler. See for example
Ref 5. This means that the (temporary) upper
half of the boiler cavity forms an air lock and
only a limited amount of water is allowed to
enter. Observations show that when the boiler is
filled in this manner, an air bubble fills
approximately half the boiler and the pulsing is
vigorous and regular with a relatively small
amount of liquid being crisply snapped around.
In contrast, when all air is purged, pulsing is
sluggish and irregular, The cavity is full of water
and steam which churns and sloshes with a
spongy gurgling sound. This does not continue
indefinitely. As will be shown later, dissolved air
from the water soon forms a bubble.

It is believed that air stores energy which
allows the water columns to oscillate vigorously
to effectively form twin ‘pistons’. A further
possibility is that the air controls the amount of
liquid trying to flood back into the boiler.

A third observation through a semi-transparent
silicone rubber tube confirmed that the water
columns do indeed oscillate back and forth in the
tubes over roughly two thirds of the total length.
At the far extremity of the ‘stroke’, the
‘meniscus’ could not be seen and the liquid
steam/air interface may be ragged and well
mixed. Since the retreating liquid would tend to
stick to the tube wall while the centre is pushed
downstream by the expanding air and steam, the
water column is likely to bear more resemblance
to a pipe full of syrup than to the clean meniscus
we see when we use a drinking straw (fig 2).

A touch test showed that the first half of
the tubes were hot while the last half were
only lukewarm. A surprising result was that
when observations were attempted with both
tubes made of silicone rubber, the engine
would not work at all and gave no hint of even
incipient pulsation.

The next observation relates to the control of
the air bubble size in the boiler. It has been the
painful experience of many an engine designer
to have the boiler burn out after puttering
happily for anything from a few minutes to as
long as an hour depending on the design. A
burnout is always preceded by a weakening and
then cessation of pulsing. The tubes become hot
over almost their whole length. An alert operator
can prevent damage by blowing the flame out
when this happens.

A view via the transparent upper membrane
revealed that cessation of pulsing and subsequent
burnout were due to a completely dry boiler. Just
prior to this, as the pulse rate first begins to
weaken, there was no longer any free liquid being
disturbed and sloshed around by the upper
membrane. Dry patches could be seen on the
heated surface. The patch fluctuated in size in
sync. with the pulse of the engine and grew until
all wetness vanished and pulsing stopped.

‘When a still intact engine was allowed to cool
to condense the steam, it could clearly be seen
that the bubble of air was much larger than at the
start. Since the boiler is sealed, the additional air

must be coming out of solution from the water.
As will be mentioned later, a Pop-Pop engine is a
heat engine and discharges its waste heat by
expelling warm water at each pulse. Cold water
must therefore be entering the tubes and when it
eventually reaches the boiler, the dissolved air
will be released.

Since there is a steady release of air into the
boiler it seemed logical to hypothesise that a
successful engine that operates indefinitely is
one that steadily discharges air. This was
confirmed by placing an inverted beaker of water
above the two pulse tubes to trap and observe any
discharged air. This was seen to take place every
few minutes and was as a spurt of two or three
tiny bubbles. Additional confirmations came
from obtaining the same result for an engine
from a completely different source and to
deliberately start each one without an air bubble.
After a few minutes of sluggish pulsing, the rate
gradually increased. When the transparent engine
was stopped, the normal complement of air was
found in the boiler.

It is suggested that this crucial discharge of
excess air takes place when the ragged
‘meniscus’ of the water column extends beyond
the end of the tubes. It is likely that all remaining
steam has been condensed into the water which is
coldest near the exit.

The resulting tiny bubbles may oscillate for
many strokes and be thoroughly scrubbed before
finally being discharged. Thus the term meniscus
must not be taken literally. It may be a small
bubbly zone near the centre of the tube surrounded
by slower moving fluid ‘stuck’ to the surface of
the tubes. This zone will oscillate back and forth
and will gradually be pushed closer and closer
to the outlet as the air volume inside the
boiler increases. The length of the tubes and the
pulse strength should affect the discharge of air.
While a larger flame does not enhance the pulse
strength, a very small flame was found to
produce a weak pulse that did not result in a
discharge of air.

Further observations were made that are
interesting without revealing or confirming
aspects of engine operation. These are also not to
be taken as universal because they depend on
engine design and shape. Very small incipient
pulsations could often be seen the moment steam
bubbles begin to form. As the liquid reaches its
boiling point and even the smallest of bubbles
emerge, both the flabby transparent membrane
and the air bubble begin to flutter. It appears that
even when a small volume of steam expands and
enters the cold tube, it will immediately condense
to reverse the expansion and set up the fundamental
unstable mechanism that drives the oscillations.
This small incipient flutter will not be noticed
with an opaque metal membrane.

An experimental engine with a flat lower
boiler surface except for distinct cavities
around the pipes and in the centre, did not
exhibit this ‘flutter’. The boiler simply filled
with steam without any pulsations and then
boiled dry. It would appear that if the upper
membrane touches the lower plate, the surface
tension of the resulting thin film of water
prevents it from pulsing.

with a freshly installed taut OHP
membrane. When they do occur, they are
sometimes not strong enough to discharge any air.
However, after a 24 hour soak in water, the
polyester appears to absorb moisture and become
flabby. Pulsations are then regularly initiated and
strong enough to deliver the air to the ends of the
tubes. A similar result has been reported by Ref 5
and stronger pulsations result when the shim brass
membrane of a new engine is manually deformed
inwards. It is thus concluded that the upper
membrane needs to be flexible.

A modern video camera and editing facility
enabled the processes through a 40 x 40mm
transparent membrane to be seen in slow motion.
However, the clamp plate holding down the
membrane had only a 25mm dia. viewing hole
centred at the front of the boiler over the pipes.
No surprising observations were made except to
find that the engine has a double pulse, one as the
membrane bulges fully outwards and the other at
the end of its inward stroke. The two sounds are
distinctly different, the loudest being at the end
of the implosion. A more appropriate name for
the device could be the “Pip-Pop’ engine!

There was no sign of any ‘boiling’ taking
place and in the visible zone, steam does not
form as bubbles on the heated surface. There is
very little liquid in the boiler and there is a
gaseous central region with a meniscus of liquid
all around its edges where surface tension
seems to keep liquid in contact with both
surfaces. The surrounding meniscus expands and
contracts as the membrane goes up and down. In
the central region, the little liquid there is moves
rapidly. Although this region is largely hidden
underneath the clamp plate, bubbles of steam
appear to emerge from the back of the boiler
where the liquid layer is thin. This happens
periodically on explosive downwards strokes of
the membrane.

An unexpected result was that no liquid was
seen to emerge from the pipes. This was because
some engines showed a droplet or two of liquid
being spewed back on a somewhat irregular
basis. These were seen momentarily as they hit
the membrane and the engine misses a beat or
two as the new liquid is heated. On other engines,
this periodic spew back of liquid was much more
than a drop and water rushes in with a distinct
gurgling choke. The boiler becomes flooded and
pulsing can stop for a few seconds. Such engines
operate with a continuous gurgling sound that
can be heard against the regular pulsing.

A summary of

pop-pop engine operation

For those unfamiliar with the kinetics of a water
column and the way air and steam behaves, two
preliminary explanations are presented.

‘Air bounce’ and

column momentum

Consider some air trapped in a cylinder in which

there is a heavy, well fitting piston rod (fig 3).
If the rod is pushed hard against the air, the air

volume will decrease and the pressure will rise

above that of the atmosphere. When the rod is

released, air pressure will accelerate the rod. The

air volume increases and the pressure decreases.
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When the pressure falls below that of the
atmosphere, which is trying to push the rod back
again, the rod will begin to slow down. However,
it has momentum and so before it finally stops,
the air pressure will have fallen well below
atmospheric. The outside air will then accelerate
the rod back into the tube and it will only begin
to slow down when the air pressure again rises
above atmospheric.

Due to momentum, the pressure continues to
rise until the rod finally stops. Thus the air acts
like a spring or “bounce volume” and the rod will
oscillate in and out until friction eventually stops
it. This principle applies to the boat engine because
there are moving columns of water in the tubes
that have mass and which will bounce back and
forth just like metal rods.

Evaporation and condensation
When water at its boiling point is heated it turns
into steam at the same temperature. Because
vapour has a much larger volume (about 1700
times at atmospheric pressure) it *pushes’ outwards
and any restriction of this expansion will tend to
increase the pressure. If steam encounters a
surface colder than the boiling point, it will begin
to condense back into water and the volume and
pressure will tend to decrease.

The boiling point of water depends on its
pressure. If the pressure of water at 100deg. C and
1 atmosphere is suddenly lowered to say 0.7
atmospheres, the new boiling point will be 90deg. C.
The liquid will tend to stay at 100deg. C and will be
much hotter than its boiling point. Steam will
rapidly ‘flash’ off until the temperature falls because
the energy or latent heat to do this comes from the
sensible heat of the liquid. If the pressure is forced
back up to | atmosphere, the liquid will tend to
remain at 90deg. C while the steam temperature will
increase due to its compression. It will therefore
condense rapidly into the relatively cold liquid until
the temperature rises back to 100deg. Celsius.

A ‘boiler’, consisting of two closely spaced
metal plates, is filled with air and water. Two metal
pipes full of water lead from the bottom of the
boiler to the back of the boat below the water-line.
The bottom plate is heated by a flame. The upper
plate is thin and flexible to produce a change of
volume and a sound pulse as it is stretched taught.
Some craftsman are able to induce a vigorous over
centre “oil can’ snap action that adds considerably
to the noise produced.

Two processes are thought to be crucial. The
first is that which fundamentally causes the
oscillations. As flame driven steam forms, it
pushes outwards and displaces water down the
tubes. Since this zone is relatively cold and wet,
steam immediately condenses and draws the
water column back. Those familiar with hot air
engine operation may see similarities.

The second relates to the rapid motion of the
water columns which become fast moving
‘pistons’ able to generate pressures well above
and well below the atmospheric. Since the pipes
are open to shallow water and hence to the
atmosphere, it is only the inertia of the liquid in
the tubes that can do this. The presence of an air
bubble allows energy to be stored during the
compression process and return it during the
expansion process.

Because of the surprising dynamism that the
transparent and more flexible membrane has
revealed, it is proposed that the engine actually
resembles a piston engine with certain ‘strokes”
of compression, expansion, etc. Such an
approach certainly helps to develop a logical
description of the processes. An engine cycle
needs to start at a readily identifiable point from
which more complex processes can be
developed. The point chosen is when the water
columns have come to rest at ‘top dead centre”
(TDC), somewhere near where the tubes join the
boiler. The air and steam are fully compressed
and the upper membrane is extended with the
pressure at its highest and well above that of the
atmosphere, fig 4.

Since the pressure at the open end of the fubes
is atmospheric, the higher pressure in the boiler
will now accelerate the water columns down
the tubes allowing the volume of air and steam
to expand. This is the ‘expansion/acceleration
stroke . The flame will evaporate steam from the
liquid but the wet tube surface left exposed by
the retreating water columns is relatively cold.
Thus steam will start to condense and the air to
cool. The combined expansion and condensation
process will attempt to decrease the pressure and
counteract the effect of the evaporating steam,
fig 5.

As the water columns retreats, not only is more
cold wet surface exposed, but fluid becomes
increasingly colder and remains ‘stuck’ to the
walls. Air and steam are increasingly forced to
move down the centre of the tubes and become

more intimately mixed with the cold water. Thus
despite the evaporating steam, condensation and
cooling soon dominate and the pressure will
decrease. When it falls below atmospheric the
upper membrane will be slammed downwards
and the water columns will begin to slow down.

A sudden decrease in pressure may lead to a
pulse of steam emerging from the boiling water
in the boiler.

The higher pressure at the end of the tubes will
now begin to slow the water columns to form an
‘expansion/deceleration stroke' until the water
stops at BDC. The stream of expanding steam
and air will become increasingly narrower and
the surrounding water colder, and both these
factors will ensure that most of the steam will
condense to leave only tiny bubbles of air (fig 6).
Atmospheric pressure will now push the water
columns back into the tubes to form a
‘compression/acceleration  stroke’. Cooling
surfaces are covered, condensation stops, steam
continues to form and the pressure begins to rise.
‘When it exceeds atmospheric, the columns begin
to slow down, the upper membrane is slammed
outwards and the ‘compression/deceleration
stroke’ starts. The momentum of the columns is
such that the pressure rises well above atmospheric.
This sudden high pressure may cause steam to
actually condense back into the water, Small
amounts of liquid may flood back into the boiler
to replace that which was evaporated. This may
be regular or sporadic. The cycle is now ready to
repeat itself (fig 7).

As mentioned below, a Pop-Pop engine is a
heat engine and discharges its waste heat by
expelling pulses of warm water. Cold water
therefore enters the tubes to replace the water
discharged. Air is less soluble in hot water than
in cold (this can be seen in a kettle just before it
begins to boil) and when the cold water works its
way towards the hot end of the tubes and even
enters the boiler, the dissolved air will be
released. The steady release of air into the boiler
will gradually cause the columns to push further
and further down the tubes until a tiny amount is
discharged with a pulse of water.

The distance steam and air will push down
the tubes depends on the pulse strength which
can depend on the flame size. Thus the overall
length of the tubes, the flame and the vigour of
pulsing could be important factors in the
discharge of air.

COMPRESSIONJACCELERATION ,
COMPRESSION/DECELERATION
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Pop-Pop engines and the

Second Law of Thermodynamics
The Pop-Pop engine is a form of heat engine. It
is driven by heat and it produces mechanical
work. According to the Second Law of
Thermodynamics, the difference between the
heat supplied and the work produced must be
rejected as waste heat. The work produced is in
the form of the kinetic energy of the water
gjected from the tubes. There is no way for a
significant amount of heat to be rejected other
than via these water jets which must be warmer
than the water sucked in.

At the hot end of the columns, it is thought that
steam condenses into the face (meniscus) of the
water and into the film of water in contact with
the tubes. As the columns move backwards and
forwards, the hot water at one end mixes
gradually to warm the cold end which is the part
that leaves the engine. A finger test will show
that the first half of the tubes are hot to the touch
while the last section is only lukewarm.

Making a transparent engine

It is not easy to design a Pop-Pop engine that
starts reliably and pulses regularly and indefinitely.
This is not surprising since the working
processes are complex and hidden from view and
there is probably still much to learn. On occasion
it has been found that when the design of a well
performing engine was copied or changed
slightly, the new engine would not work at all or
at best, it functioned poorly. Design has been
intuitive with generous proportions of luck and
persistent trial and error. The handful of engine
manufacturers should receive great respect and the
ownership of a lively boat highly treasured.

Even with the insights gained, the ideas below
are presented with trepidation because no
guarantee can be provided that they will work.
However, it is hoped that many will be lucky and
persistent enough to make a transparent engine
and experience the sight, sound and feel of your
own creation.

The suggested engine has a 40 x 40mm lower
boiler plate of 0.5mm thick copper, brass or
stainless steel. It should be slightly indented with
a ball pein hammer to a depth of from 1 to 2mm
roughly over the shape indicated. Allow the
metal to slope down to the indentation and do not
attempt to form a perfect “dish’ (fig 8).

Two holes should be pierced, not drilled,
10mm from the edge at a 15mm pitch. The
deformed metal can then provide support and
strength for the tubes to be soldered in. First drill
a 2mm hole and then drive through the sharpened
shank of a drill bit matching the size of the
copper tube chosen. This should be between
4.8mm (¥16in.) and 5 millimetres. Two 110mm
long copper tubes should be bent around a
former and then soldered in. Silver-soldering is
not necessary (fig 9).

Cut a 40 x 40mm square of OHP film and
lightly sandpaper a Smm wide strip around the
edges. Apply a generous layer of contact
adhesive to the roughened areas and also around
the edges of the boiler base plate. Allow the glue
to dry thoroughly and then press the film down
onto the boiler. Prepare four 12mm wide clamp

strips made of thin tin
plate. Bend them in
half along the centre
line. Squeeze them
around the four sides
of the boiler first by
hand and then tightly

with a pair of pliers or

110 x Smm TugE

a vice. Fill the boiler

with water by trickling water down one tube until
it emerges from the other. Allow to soak for at
least 12 hours before use.

Mount the engine into the hull of your choice
using Prestick (double sided adhesive tape). The
enjoyment of the boat will be enhanced by
finding a readily available pond. A round plastic
tray with the boat tethered with a strip of OHP
film is ideal. Light a small stub of a candle or a
night light and place it at the centre of the boiler.
Alternatively a vertical meths wick can be made
using the thinnest possible string inside a
matching brass tube.

The engine should soon begin to pulse. Unlike
shim brass, OHP film is more flexible and the
natural pulse rate of the engine will be slow. This
can be speeded up by fitting one or more thin
(0.9mm) wire braces with flattened ends across
the top of the window. This appears to limit the
outward bulge. Experiment with the number,
shape and position of the braces and you may be
lucky enough to find a combination that is rapid
and pleasingly noisy. Alternatively, if you are
able, make a single full size tin clamp plate with
a matrix of holes for viewing. A 3 x 3 pattern of
8mm holes works well, as do three 14mm holes.

Watch your new engine carefully until you are
sure that it not only pulses but is an indefinite
pulser. Blow the flame out if the boiler simply
fills up with steam without pulsing or if pulsing
stops after some time because of too much air.
There are no certain cures for these problems. If
pulsing does not start, the base plate may be too
flat near the edges. To promote the discharge of
air, try shortening the tubes or adjust the wire
braces to enhance the pulse strength.

If these measures do not work, try making
another engine. You are as likely to succeed if
you change something as you are if you try and
make it identical. But once you try, you
automatically join the small club of designers
finding out by intuition and experiment which
parameters and materials work consistently.

It is hoped that the insights provided here could
help designers make engines that not only work but
also perform better. Knowing some of what is
happening has increased the author’s enjoyment
and wonder of these lively little devices that pulse
briskly for as long as they are fed fuel and are given
cold water into which to dump their waste heat.

References

1: Desire T. Piot: Improvements in steam
generators applicable in propelling boats.
British Patents 20081 (1892) and 26823
(1897).

2: C.J. McHugh: Power Propelled Boat.

US Patents 1200960 (1916) and 1596934
(1926).

3: H.R.Crane: Pop-Pop boats - how they
work, Model Engineer 26 September
1997, p402.

4: P R. Payne, S. W. Greenwood, R. C. Brown:
Recent developments with the water pulse
Jet. Society of Automotive Engineers, Paper
No. 789077 (1978).

5: A. Raubenheimer, Rose Boats, PO Box 217,
Napier, 7270, South Africa.

6: Institute of Mechanical Engineers 150th
Anniversary Celebration and Piot Centenary
Competition, University of Exeter,
School of Engineering, July 1997.

OINTMENT TiN
FUEL TANK/BURNER

CRAWING
PIN TETHER

TRANSPARENT
“w.___ TETHER STRIP
(OPTIONAL)

© Figure 10

READY MADE
TRANSPARENT
POP POP ENGINE

oLy,
TIN HULL

/

MODEL ENGINEER 6 FEBRUARY 2004

135




Colin Pape

continues his description of this
useful device starting with the
indexing assembly.

@Part Il continued from page 25
(M.E. 4212, 9 January 2004)

he indexing assembly consists of the

I index plunger housed in the index head

and the radius arms and their hub. The

index head is designed to provide a latch-up

position so that the index plunger will be safely

held above the plate when the index position is

being changed. I used the Radford design and

this latch works automatically when the plunger
is lified and the handle turned clockwise.

If the angle between successive operations on
the work is greater than 6deg. it will be necessary
to turn the handle through more than one
revolution so it is necessary for the plunger to
have enough travel to allow it to pass over the
fingers. The plunger is held inside the housing by
means of a small !/16in. dia. pin. This pin is a
light push fit in the plunger shaft. It cannot fall
out in use because the brass handle covers it. A
small spring is slipped over the thin part of the
plunger prior to its insertion in the index head.
This provides a light pressure to keep the plunger
against the various latch positions.

It is necessary to remove and replace the index
head with the radius arms and hub each time an
index plate is changed. For this reason I designed
these components to form a single sub-assembly
attached to the shaft by two 4mm set screws. The
set screws drive 3mm steel balls into two dimples
drilled in the end of the worm shaft. Location is
positive, repeatable and rapid. Choose set screws
with dimpled ends rather than points. The set
screws only have to be loosened by one or two
turns. If you have remembered to put some
grease in with the little steel balls there will be no
tiny pieces to drop out and get lost. The index
head and the associated pieces are shown in fig 3.

Finger assembly

This unit consists of the two fingers and a clamp
device. The clamp plate is provided to allow the
angle between the fingers to be set and maintained.
This helps to ensure that, in repetitive operations,
the index head moves through the same angle
each time it is re-positioned. The clamp plate is
tightened using a 3mm socket head screw. The
1/16in. dia. clamp pin prevents the clamp plate
from turning. This pin is a force fit in the finger
but a sliding fit in the clamp plate.

It is necessary to remove and replace the
fingers each time the index disk is changed. I
believe that it is important for the operator to be
able to remove and replace these parts as casily
as possible, so I designed the fingers so that they
can be removed and replaced as a single assembly.
One finger has a raised boss and the other accepts
this in a recess so they will remain concentric and
stay together during these operations. The finger
pieces are shown in fig 4.

Note that one edge of each finger follows a
radius out from the centre. The fingers are
mounted so that these edges are towards each
other and the fingers are normally set so that
these edges provide the stops for the index head.

The attachment mounted on the Author’s lathe is
in use here for indexing work on the faceplate.

A set of index plates purchased some years ago
from Maidstone Engineering Services.

INDEXING
ATTACHMENT
FOR THE MYFORD LATHE

Engineering Services, which is now a part of
Maxitrak (tel: 01580-893030). I had an idea at the
time that I could mount these on an extension of
the mandrel and fit some sort of index pin holder,
but this idea was not sound so the discs stayed in
a drawer for a few years. They needed using!

If you do not want to buy a set, you can make
your own. The great thing about an indexing
device like the basic Radford design is that you
can use it to make its own plates if needed. To
make the first plate all you need is a single
positively located stop for the handle. With the
future index plate held in the chuck, it is possible
to drill quite a lot of holes in it with great
precision. One revolution of the handle turns the
work through 6deg. so, if you want to, you can

In this design the maximum angle that can be
set between the two index fingers is about
220deg. but this does not mean that bigger angles
are unobtainable. The only difference when
working with bigger angles is that the angle is
set using the outside of the fingers rather than
the inside. The small knobs on the end of the
fingers are secured by riveting. I used a fibre
washer under the radius arms hub to hold the
fingers against the disc surface. A wavy washer
would be better.

Indexing plates

I believe that these are available from several
sources. The set of index discs shown in photo 4
was bought some years ago from Maidstone
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drill 60 holes in one circle on the index plate. If
all you want to do is to make degree marks round
the edges of some rotating devices or dials then
this will be the only plate you will ever need.

However, just with this single indexing disc
with its single circle of holes you can drill a
number of equally spaced holes around a circle
provided that the number of holes has prime
numbers that are common to the number 60. The
prime factors of 60 are 2, 3 and 5, so numbers
like 4, 9, 15, 24 and 90 can be produced. It is not
possible to produce numbers that have primes
greater than 5. Of course there is an upper limit
to the number of holes or you will chain drill a
circle and the whole lot will drop off!

Once you have a plate with multiple holes
around it, the possibilities of producing further
plates are greatly extended. The problem with
primes disappears for most purposes. For
example, the next prime number up from 5 is 7
and we can produce 7 holes equally spaced in a
circle using the 60-hole plate and these holes will
have a maximum positional error of approximately
0.04 degrees. I am not sure if more precision
would be useful for most operations that could be
done in the lathe. This is because the necessary
tolerances in the lathe slides will lead to
positioning discrepancies.

Construction notes
In some cases I think a description of how | made
the part could be helpful to others and perhaps

allow them to avoid repeating some of my errors.

Backbone

This is a simple piece of 6 x 25mm bright drawn
steel. Dimensionally it is very accurate but it may
not be perfectly flat. Flatness is very desirable
because if you have taken a lot of trouble to ensure
that the bearings and sleeve are perfectly aligned you
do not want to have a worm shaft that binds because
the bearings are not sitting on a flat surface. I had
to re-make the backbone because I did not notice
that the bar had a very slight curve in it.

I do not know a way to straighten a bar of this
resistance so | went through my stock until I
found a truly flat piece and used it to make a new
piece. Make sure not to remove any material
from either side of a flat bar. The angle of the
slanting face of the upper part of the post can
only be established by measurement when the
post has been mounted in the headstock.

The hole for the mounting screw is drilled
perpendicular to the backbone. This means that
after the angled face has been machined on the
upper part of the post, the screw will not be
perpendicular to the backbone when the
backbone is tightened against the support post. It
will have an angle of about 5deg. and so a
sloping face of this angle should be machined
around the hole (a sort of angled spot face) so
that the head does sit flat on the backbone when
it is tightened.

Worm

George Thomas wrote his book Dividing and
Graduating in 1983 and in it he described the
Versatile Dividing Head in considerable detail.
He had covered the basic information on the
VDH in a series of articles in M.E. in 1978. In the
intervening years he had become aware that quite
a lot of people had built his device and its
headstock attachment. He mentions this in the
book but he adds: “I gather that very few makers
have opted to turn their own worms. Possibly the
OC gearbox has something to do with it.”

My lathe has a quick change gearbox but I cut
my own worm. | did not really have a choice
since | have no idea where I could obtain one
ready made. I have never cut a gear of any sort
prior to doing this. I was very slow and cautious
but there was no problem. I produced a very
clean worm that looks very nice and runs
smoothly with no tight spots. So, if any reader
has any doubts about his ability to cut a worm I
hope that my experience will help to remove
these doubts. I made my worm shaft with three
changes, which are quite significant. The first of
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these concerns the length of the worm, the
second concerns the pitch and the third is to the
anti-backlash device.

First, the length; I was nervous about making
the worm so [ was anxious to make it as simple
as possible. | consider the worm in Radford’s
design to be unnecessarily long and I reduced
the length. In my opinion, the result is still a bit
long, but I have shown the dimensions that 1
actually used.

Second, the pitch: I suppose that Mr. Radford’s
specification gives the optimum pitch for normal
use of a worm, which is to transmit power. Mr.
Thomas gives two change wheel combinations
for cutting the worm. He says that they are close
approximations and there is not a change wheel
combination that gives an exact result. His
combinations are:

60 — 55/65 — idler — 45

or

46 — 50/60 — idler - 35

I was somewhat curious about Mr. Thomas’
remarks on builders being reluctant to cut a worm
and that maybe this had something to do with the
gearbox. In my case | was not sure how to use the
change wheel information with my lathe, which
has a gearbox, so I looked for an alternative.

My lathe has a metric specification, I have the
metric change wheel set, and I usually work in
metric dimensions. The metric equivalent of
0.19707in. is 5.0056 millimetres, Inside the end
cover of the lathe is a label giving the change
wheel combinations for all the usual metric
threads. The maximum pitch that is shown is less
than 5Smm but one of the ‘standard’ metric
pitches that can be cut is 2.5 millimetres. By
changing the drive pinion for the metric wheels
that cut this pitch from the standard one to
another with twice the number of teeth, 2.5mm
becomes 5.0mm and this is very close to the
specified dimension.

Is it close enough? I think so. All that happens
if you have a worm with a pitch slightly bigger
than specified is that the worm sits a little higher
on the spur gear. This might be important for
power transmission but it does not matter for this
application where all we want to do is to transmit
positional information. The load on the teeth is
insignificant. So I used the metric change wheel
set and cut the worm with a pitch of 5 millimetres.
The result has been entirely satisfactory.

The third change concerns backlash elimination.
In the Thomas/Radford design, backlash is
climinated using threaded collars fitted to the
worm shaft at each end of the worm. These
collars are adjustable and after being set are
locked in place. I decided to eliminate these
parts and exploit the fact that the worm has a
left-hand thread.

Since the bull wheel is being pushed backwards
at the top, the worm is being pushed toward the
operator and a thrust plate is required on this side.
This can be in a fixed position. I designed the
centre bearing housing to provide this support. A
simple device to stop the worm moving away from
the operator is all that is required to eliminate
backlash and I used a 4mm steel ball set in the
centre hole left in the end of the worm shaft. A
setscrew in the end bearing pushes this ball into
contact with the shaft and keeps it there.

@710 be continued.
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PERFORMANCE
TESTS FOR A
SIMIALL I.C. ENGINE

Dr. Michael Ackerman
describes his first foray into i.c.
engine building as a fascinating,
thought provoking and very
rewarding exercise, and hopes
his words will encourage others
to try their hands in this area.

Ithough quite a selection of constructional
Af.:d descriptive articles concerning the

internal combustion engine have been
published over the years, [ cannot remember
seeing much on performance testing. Admittedly
my sampling of M.E. has been rather sparse, but I
am still hopeful that this article may be of interest
in that it presents quantitative test results over a
fairly wide range of conditions for a 5cc OHV
single of the spark-ignition, 4-stroke persuasion.
Of course, most miniature engines are not
designed to give a particular power, but to do a job
of work, so the question of absolute power output
is often academic. It is interesting though to get an
idea of how a particular engine performs. The tests
reported here have also raised some interesting
questions about the effect of scale.

To begin with I must make some
acknowledgements. The idea of building miniature
engines was sparked off for me by a chance
purchase of a set of Model Engineer magazines
of 1973 vintage which contained L. C. Mason’s
constructional series on the Mastiff flat four
engine. The workshop skills to do so were
encouraged and developed under the eye of Tim
Holt, head of the Engineering Workshop at
Reading University.

A focus for the idea of a miniature engine
came from my hometown of Bristol, once famed
for the Bristol Aircraft Corporation and their
radial aero engines. In short, [ decided to design
and build a five-cylinder radial myself. However,
since this would be my first effort at a miniature
i.c. engine, | thought it prudent to begin with a
single-cylinder prototype on which to make,
with luck, most of my mistakes. That prototype
is the engine on which the tests described here
were carried out.

Design philosophy

The ultimate goal was a five-cylinder, poppet
valve, radial, air cooled and spark ignition of
course, driving a large air screw at modest rpm,
somewhat in the style of the classic Bristol OHV
aero engines of the thirties. The original design
compression ratio was 6.5:1, which is in line
with this philosophy. I did not want to use any
special materials, since most of my materials
come out of somebody else’s scrap bin. My
favourite specification is GNC (got for no cost).
In order to avoid having to make any very
miniature components for this first effort I
decided arbitrarily on a swept volume of around
Sce per cylinder.

Another arbitrary decision was to design for a
speed of 6,000 rpm. Having been exposed to the
Velocette Fenom 500cc, single cylinder motor
cycle at an impressionable age | have always
considered 6,000 rpm to be quite recklessly fast.
The speed should scale as the inverse of the length
scale, but I most definitely did not want an engine
that screamed. On the other hand, [ had in the back
of my mind that the engine, if successful, might,
one day, end up in an airframe, so I did not want to
limit the power by restricting the rpm too much.

When I lay down the outline design I was not
aware of the whole range of Bristol radials, and
did not realise that an early one of the series was
a five-cylinder engine called the Titan. I later
discovered that the main dimensions of bore and
stroke of my design made it close to a one-eighth
scale Titan. Since the Titan design speed was
2,000rpm that would imply that the model
should run at 16,000rpm, way above my self-
imposed limit.

Another good reason for adopting a speed
lower than the scale speed is that it does make the
designer’s life much easier. In general, material
stresses should be the same for a scale engine
running at scale speed as for the prototype, so the
component stresses in my engines should mostly
be on the low side. The valve train is also rather
casier to deal with below scale speed. I wanted
the engine to idle reliably at low rpm, so adopted,
originally, very soft valve timing. The somewhat

vague idea here was that the model engine would
be running well below scale speed and so might
be more tractable with a woolly, side-valve kind
of valve timing.

Description of test engine

Again, credit where credit is due: the first thing |
should do is acknowledge the extent to which I
took inspiration from L. C. Mason’s methods and
ideas. Other influences were a familiarity with
the aforementioned WVelocette Femom and, of
course, the Bristol radials. For some details [
found Ricardo and Hempson's classic The High
Speed Internal Combustion Engine very useful.

The engine is unusual in that it is really a
radial with only one cylinder. That is to say, the
major bottom-end components follow radial
practice, while the components from the cylinder
upwards would be appropriate to a range of
engine types. The tests described here thus have
relevance beyond this peculiar prototype, with
one or tWo provisos.

The crankshaft is split, with main shaft, front
web and crankpin in one lump. The rear web and
timing/auxiliary shaft is attached firmly to the
crankpin by a split bore and pinch bolt following
Bristol practice. The connecting rod was made as
a radial master rod, first for the practice and
secondly to have about the right amount of metal
flailing around. It thus holds four dummy slave
big end pins. A pinion on the rear shaft drives a gear
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Fig. 1. Torque Curves Fig. 2. Power Curves
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on the half-time shaft, which extends to the rear
to carry the contact breaker cam. The half-time
gear then drives a crossover shaft at engine speed
to take the drive to the cam gear at the front of the
engine. Traditionally, the cam ring of a radial
would be driven by epicylic gearing in the front
cover, but the crossover shaft is easier to lay out and
suited some gears that | had tohand. Again for the
practice, the cam was constructed on the radial
pattern, a two-lobed cam ring revolving counter
to the crankshaft at one-fourth-engine speed.

The main shaft runs in a long plain bearing
bush, on the outside of which runs the cam ring
and gear. What with this and the crossover shaft
bearings, there is much more plain bearing area
in this engine than would be found in a more
orthodox 5cc single, so we can expect the power
output to be on the low side. Short cam
followers with radiused ends slide in the front
casing, from which push rods extend up to the
valve rocker arms.

The cylinder consists of a cast iron liner
lapped to a good finish, inside a light aluminium
alloy finned sleeve. The piston is machined from
the solid in light aluminium alloy, and designs
using one or two cast iron rings were tried. The
cylinder head is an aluminium alloy unit
providing a near-hemispheric combustion chamber,
held down by long studs extending through the
barrel to the crankcase. Stainless steel valves seat
directly in the head and run in bronze guides,
with an included angle of 70deg. between them.
The valves are operated by steel rocker arms
carried in an aluminium alloy bearing block
attached to the cylinder head. The valves and
rocker gear are not enclosed, in keeping with
Bristol practice, and because it is nice to watch it
all working.

Ignition was by a coil set-up for all the tests
described here, although I did get side-tracked into
building a miniature magneto for good measure.
Commercial /4in. x 32tpi spark plugs were used,
and found to be trouble-free despite poor oil
control. The ignition timing was made manually
variable over a range of about 5 to 45deg. before
tde. The carburettor was a simple affair, basically
a plug cock for air control with an independent
needle valve control over fuel admission to a
central jet, so that a good mixture could always be
obtained, though not automatically. Lubrication
was by splash, using a wet sump.

Some representative part-sectional sketches of
the general arrangement are given in Drawing 1,

and some salient dimensions are given below:
Bore and stroke: 18 x 20mm
Valve lift: 2mm
Valve head diameter: 7mm
Port diameter; Smm
Carburettor choke diameter: 4mm

Range of test conditions
Ignition timing: 25 to 45deg. btde
Throttle opening: 20, 40, 70 and 100%
Valve timing: Two cam designs detailed
in table 1 below, and
effect of tappet
clearances
Compression ratio: 6.5 and 8

Table 1. Valve timings

Inlet Inlet Exhaust Exhaust

Opens Closes Opens Closes

btde abde bbdc atde
Cam1 10 40 60 0
Cam2 14 48 70 8

The piston-cylinder clearance and piston ring
type and number were not rigorously investigated
for performance but various observations were
made on the different set-ups.

The load in these tests was a permanent
magnet, d.c. electric motor extracted from some
ancient printer; it was a low speed, high torque
design. Driven by the engine as a generator, it
proved to match the speed/torque characteristics
of the engine quite well, with the loading easily
controlled by means of a rheostat. It also worked
well as a starter motor. It was mounted in
bearings and restrained by a sprung arm, which
moved over a calibrated scale to give a direct
reading of torque. Engine speed was measured by
a magnetic type rev-counter.

Cylinder head temperature was measured with a
thermocouple and used to control an auxiliary
cooling fan, so that engine temperature could be
maintained at a desired value. A temperature limit
of 150deg. C was adopted since that was the
cylinder head temperature measured on my RS250
Honda under near full load conditions, As a point
of interest, air-cooled radial aero engines could
operate with cylinder head temperatures as high as
300deg. C, but this is too high for my liking.

Test results

1 would not pretend that the test program was very
rigorous: with a number of variables and some
empirical developments to piston and piston ring
arrangements a thorough test matrix would have
taken more time than I had to spare. So, not every
permutation of ignition and valve timing, throttle
opening and piston version have been pursued.
Towards the end, in fact, things were degenerating
somewhat into a pursuit of power. Over the whole
test program the maximum power obtained at the
arbitrary rev limit of 6000 rpm rose from 94W
(!/ghp) to 146W (!/shp), an increase of a litile
more than 50%.

The first two graphs show the torque and
power characteristics against engine speed for
throttle openings of 20%, 40%, 70% and 100%,
all at a fixed ignition timing of 35deg. advance.
The compression ratio was 6.5:1 and the first
(soft) cam was used. These results were the first
consistent set of data taken after a short period of
running in. So far as the accuracy of the results is
concerned, I would be surprised if the absolute
accuracy of torque results were better than about
+0.01Nm due to stiction, vibration and the like,
but repeatability within a data set was good.
Accuracy of speed measurement is thought to be
in the region of +3%.

As can be seen, the engine is capable of quite
flexible operation over a range of speeds and
powers. The maximum power recorded represents
about 25bhp/litre.

The next investigation concerned the sensitivity
to ignition timing,

The graph shown in fig 3 is probably the best
data set but the results were not very consistent.
These results are interesting in that even at 45deg.
advance, a large angle by normal standards, the
output at higher speed is still increasing; there
was not enough adjustment to discover the
optimum torque setting. Also the engine seems
quite insensitive to spark timing at lower speeds.
The engine was still tractable at 45deg. advance
down to 3000 rpm or a little less. This tolerant
behaviour may be a result of the less-than-scale
speed, in that the piston speed and hence the
charge swirl and turbulence will be less than
usual values. A decrease in charge turbulence
would result in less rapid combustion, which has
a similar effect to a reduced ignition advance.
This, incidentally, is hindsight; having a fixed
idea that 45deg. advance was an awful lot I did
most of the testing at a nominal 35 degrees.
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Encouraged by these early results, and
particularly by the general flexibility of the
engine, I decided to increase the compression
ration to a nominal 8:1 by shortening the cylinder
barrel a little. Thermodynamic analysis, in the
form of the Air Standard Cycle, indicates that a
change of c.r. from 6.5:1 to 8:1 ought to increase
the thermal efficiency by about 7%, and arguably
give the same increase in typical torque and
power to a first approximation. Well, some of the
data does and some of it doesn’t, as shown in fig 4.
There is a torque increase at the higher speed
end of the characteristics at both part and full
throttle, but it is debatable whether the increase is
very significant compared to the uncertainties in
the measurements.

Things took a turn for the worse around this
point so far as an orderly test program was
concerned. In the testing of a variety of different
carburettor set-ups the engine was running
with wild mixture variations, and this
have contributed to a gradual falling off in
performance. | stripped the barrel and piston for
inspection and found the bore to be quite scored.
The cylinder was re-lapped, but on re-assembly it
became evident that I had enjoyed beginner’s
luck with the first assembly of barrel, piston
and ring, because 1 did not obtain the earlier

levels of performance.

There followed a frustrating sequence of
rebuilds, ringing the changes on piston fit and
piston ring details. Eventually I decided that [ had
simply underestimated the original piston clearance,
s0 had been making the fit rather tight in an effort
to replicate the original favourable set-up. At least,
this is consistent with the observation that
the original performance was reasonably well
reproduced at part load, but fell off at high load,
presumably as the piston expansion increases the
frictional losses. The peak performance is
obviously quite sensitive to the build details.
Figure 5 gives a typical test result from this
period compared with historic data showing the
progressive power loss with i ing load.

Since the optimum piston fit would depend to
some extent on the maximum power, I decided to
try to up-rate the engine by fitting new cam rings
before continuing to explore this aspect of the
design. Accordingly, new cam rings were made
having more dwell and overlap, more consistent
with OHV practice but still not exactly hot cams.
However, the effect was fairly dramatic. The
maximum available torque increased by about 15
to 20% more or less across the board from the
best previous test results, but only for short
periods near full load because of the tight piston
clearance when hot. After some more tinkering, a
piston fit was found which would allow sustained

full load running without tightening up.

The necessary clearance was about 0.03mm on
the diameter so far as [ could tell: it was actually
quite difficult to measure accurately. Figure 6
compares the performance with the two cams with
this piston. The graph appears a little jumbled
because the performance at 40% throttle with cam
No. 2 overlaps the full throttle performance with
cam No. 1. The engine was still quite flexible, as
can be seen by the curve for 40% throttle and cam
No. 2 extending almost down to 2000 rpm. It is
interesting that the part-throttle curve shows the
largest performance gain, because I had assumed
that the breathing of the engine would be
dominated by the throttle restriction in that region.
The c.r. was returned to 6.5 on this rebuild.

Having now realised that valve timing was the
way to go, I also realised that I could obtain a
little more angle of opening by running with
tighter tappet clearances. I had previously been
setting the tappets to be just free on a cold
engine, but perhaps with no very great care. | had
also observed that the tappet clearances on the
hot engine would increase to about 0.lmm. A
little calculation showed that with the cam
geometry used, clearance would effectively
reduce the opening period by about 10 degrees. So
my valve timings would have been rather softer
even than I had intended. It is all very obvious in

Fig. 5. Torque Curves
CR 6.5:1, Original and Rebuilt
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CR6.5:1,Cams1&2
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hindsight, but then this was my first 03

essay into engine building. Anyway,

in the light of this, a test was carried 0.25

out in which the engine was first run

up to operating temperature, then the E 02

tappets reset to be just free on the -

hot engine, then a performance check % 0.15

done. Another significant performance

gain was seen. = 041
All of this testing was done with a

nominal c.r. of 6.5:1, and to round 0.05

off this series of tests the c.r. was

increased to 8:1 again, and the 0

testing repeated with normal and

hot-set tappet clearances. The torque
curves for the four permutations of
c.r. and tappet settings are shown in

Fig. 7. Torque Curves
CR 6.5:1, and 8:1, Cam 2
demonstrated. Because these
CRS, L CRET ideas were unfamiliar tq me, and
A old habits of thought die hard, 1
CREST b | g == i | looked around for some comparative
B e ; engine data with which to convince
cresL | myself. 1 am grateful to my
colleague Neil Larsen for providing
L=tagpats loose me with some useful data for a
T= tappets tight range of production 500cc motorcycle
: engines of the late *70s. Comparing
100% throtse a Honda 500-4, the Honda 500-T
Giming 35 twin and the Yamaha SR 500 single,
) the bmep values are within 5%
of each other at around 9.2bar,
0 2000 4000 6000 reflecting the similar state of tune of
Speed, rpm these engines. The ‘spccific powers,
though not scaling exactly to

fig 7. These results are intriguing.
With the higher c.r, an apparent performance
increase of about 15% was found with normal
tappet setting, but the performance seemed much
less sensitive to the tappet settings. Part of this
behaviour I think is simply a reflection of
uncertainty about the exact clearances. The
highest power recorded in these tests was about
146W, corresponding to about 39bhp/litre. This
sounds like a reasonable figure compared to the
performance of the classic radial aero engines,
but there is much more to be said about this, and
humble pie to be eaten, later.

I was fairly happy with the performance by
now, but there were still some questions in my
mind about a suitable piston fit and ring details.
I had by trial and error arrived at a fit that, with
a single piston ring, seemed to give satisfactory
performance without nipping up when hot. The
gas sealing of the piston rings seemed quite
reasonable; compression seemed good and no
great blow-by could be detected, but the oil
control varied between poor and dreadful. What
was needed were some tests to investigate some
of the variables such as the radial and axial fit
of the piston rings, and some testing also of a
two-ring piston. Aa a University lecturer, I am
sometimes able to farm out interesting pieces of
investigation like this in the form of student
projects, and this was the case here.

A helpful chap called Fred Rice took on this
project and after a fair amount of testing,
established that the ordinary rules of thumb
for full size engines seemed to work quite well
cven at this small scale. He was also able to show
that the performance of the engine was little
affected by the ring details, but that the oil
control was, and so a two-ring design for the
radial was finalised. Subsequent experience
with the radial actually makes me think that oil
control is also much more profoundly affected
by the exact piston to cylinder fit than we
appreciated then.

At this point I decided to stop development of
the single and to proceed with the design and
construction of the radial engine.

Performance comparisons

and scaling

The single-cylinder engine has certainly fulfiled
its purpose of informing the design of the
radial, but has also raised some interesting
questions concerning scaling effects; for instance
the results at large ignition advance angles.

Also, once the pleasure of simply having an
engine that runs wears off, the question arises of
how good an engine is it. Before actually
looking into the question of scale effect I had
always assumed that the specific power (bhp/litre)
was a good measure of an engine. Now I realise
that the scaling laws indicate that specific
power can be expected to be higher by the
inverse of the scale factor for smaller cylinders.
(The scale factor is the ratio of the linear
dimensions as usual.) | had been vaguely aware
that multi-cylinder engines tend to out-perform
singles or twins, but had not realised that there
was a fundamental principle at work. This
explains why some fairly extreme engines such
as the Moto Guzzi 500cc V-8 were built.
Obviously there are practical limitations to how
far the philosophy is pursued. When this penny
dropped, [ was left feeling a little sheepish that
I had been under a misapprehension during the
whole of my acquaintance with engines. | soon
discovered however that everyone else in my
circle of engine aficionados was similarly
challenged by the idea, so perhaps it bears a
little elaboration.

The scaling laws as | have seen them expressed
(Internal Combustion Engines, Lichty, 1939),
assume that for engines to be considered similar,
the piston speed and gas velocities must be the
same. Thus the engine speed scales as the inverse
of the length scale, and pretty much everything
else follows from that. In particular, the power
output can be expected to scale with the square of
the length scale because it is proportional to the
product of swept volume and engine speed. Then
the specific power, the power per unit volume,
should scale as the inverse of the scale factor.

The test of equal performance becomes not
whether the specific powers are the same, but
whether the brake mean effective pressure
(bmep) values are equal. The bmep is that
hypothetical pressure which, if acting on the
piston over the whole of the power stroke, would
result in the brake power developed. It can also
be regarded as a measure of the torque per unit
volume. Now, bmep depends directly on engine
size, power and speed and indirectly on a
number of factors including compression ratio
and valve timing, so this complicates comparisons
between engines which are not exact scale
copies of each other.

Within a range of engines designed to a
common purpose, the principles are fairly well

the inverse of the bore, are about
45% greater for the four-cylinder engine than for
the single, being about 94 and 65bhp/l
respectively, and the design speeds nearly so at
9000 and 6500rpm.

As might be expected, trying to apply scaling
laws across wider ranges of cylinder size and
engine type is less clear cut. In particular,
departures from scale speed obscure the specific
power scaling. Suppose we arbitrarily take, say,
the above 500cc single as a datum. Few very
small engines work at anything like the scale
speed, perhaps chiefly on the grounds of noise
abatement. As it happens, the large engines for
which [ have detailed data are of 1930s vintage,
which also ran slower than scale speed,
presumably from limitations on materials then
available. However, making allowance for non-scale
speeds, the performance of a Rolls-Royce Kestrel
(1770cc cylinder) and an OS FS120 (20cc
cylinder) are broadly consistent with the
principles outlined above.

Having convinced myself that I should be
looking to the bmep as a figure of merit, the
results are humbling. Although my little engine
ended up with a specific power of around 40bhp/1
which sounds reasonable for an engine in a low
state of tuning, the corresponding bmep value of
a little less than 6 bar is pretty low by any
standard. With a bit of development though 1|
might be able to get close to the value of 7.8bar
that the Bristol Titan was achieving in 1927.
Actually, bmeps of about 7.8 bar are also typical
of commercially available small four-stroke
model aircraft engines.

In my defence it must be said that I had
started out with tractability as a high priority
and certainly achieved that, but it seems that [
may have overdone it a bit. The radial has been
treated to a bit more valve opening time and
overlap with that in mind, together with an
allowance for hot valve clearance. Initial trials
of the radial have been encouraging, but
accurate performance testing has yet to be
done. In addition, the test results show that
unusually large angles of ignition advance
could probably be used to improve performance
further if required.

In conclusion, my first foray into i.c. engine
building has proved to be a fascinating and
thought provoking exercise, and very rewarding
when the thing splutters into life for the first time.
Perhaps these words will also encourage
others to try their hands in this area.
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Ian Beilby

continues work on his unusual
timepiece with depthing the train.
@Part IV continued from page 27
(M.E. 4212, 9 January 2004)

with the John Wilding depthing tool whereby

the wheels and pinions are depthed before
they are fixed to their respective arbors. | intend
to describe depthing the wheel train and motion
work using this tool rather than the conventional
depthing tool. Many amateurs tend to cut their
solid pinions as separate pinion heads and secure
them to the arbor with Loctite. Also, if the
pinions are bought in ready cut, they are usually
supplied in this form. Should constructors wish
to use a conventional depthing tool, further
arbors would have to be made to accommodate
the motion work wheels.

When depthing a clock train, it is normal to
work from the position of the centre wheel (centre
hand) up through the train and down to the great
wheel. So here, we are starting from the point of
the minute wheel stud, marked on the front plate
in fig 10. In effect we are depthing the motion
work first, and from this determining the position
of the great wheel. From there we can then go on
to depth the rest of the wheel train. The position
of the minute wheel stud should be carefully
centre punched on the centre line, as well as the
positions of the pallet arbor and the escape arbor.

The 15-tooth minute wheel is meshed with the

l am assuming the constructor is conversant

WHEEL, PINION AND DISC DATA

WHEELS
Addendum No. Thickness Blank diameter No.of Bore
2.72 Module off (in) (in) (mm) teeth  (in)
Great wheel 0.85 - 316 3.305 83.047 96 516
Centre wheel 0.85 1 1116 1.609 43.155 48 316
Third wheel 0.85 1 116 1.431 36.347 40 318
Rev. minute wheel 0.85 1 L) 3.104 78.842 90 3ne
Rev. hour wheel 09 1 s 0.806 20.472 20 316
Hour wheel 09 1 118 2.032 74.473 80 12
Escape No. B recoil 1 116 1.436 36.474 30 ne
PINIONS
Addendum No. Thickness Blank diameter No.of Bore
2.72 Module off  (in) (in.) (mm) teeth  (in)
Centre, Third, Escape 0.8 3 5118 0.325 8.255 8 332
Addendum
1.61
Minute wheel 0.8 1 s 0.556 14.122 15 316
DISCs
No. Thickness Blank diameter No.of Bore
Module off (in.) (in.) (mm) teeth  (in)
Moon Disc - 1 116 5 127.000 118 Ine6
Country Disc - 1 116 ] 152.400 - Nne

WORLD TIME
DIAL CLOCK

90-tooth reverse minute wheel. Without altering
the setting of the depthing tool, the 20-tooth
reverse hour wheel and 80-tooth hour wheel
should be meshed, and

distance between escape artor & paliet arbor 1.015" (1-1/64")

should be found to
depth correctly at the
same setting. If either
pair of wheels feels

minute wheel stud & -

tap 4 BA check{with bridge ——#— | z'n

great whes!

tight or too loose, the
depthing will have to
be adjusted until both
pairs of wheels mesh
comfortably at the
same setting.

In all cases, when
depthing motion work,
the depthing should be
on the loose side rather
than tight. One runner
of the tool is positioned
in the punch mark
locating the minute
wheel stud, and the other
runner should scribe an
arc below this, with the
centre line. This is the
position of the great
wheel arbor. The position
of the great wheel should
then be centre punched.

Before depthing the
great wheel with the
centre wheel pinion, a
line should be scribed
on the front plate 1/2in.
to the right of the

pallet arbor

@scape arbor

third whael

-2

©

WORLD TIME DIAL CLOCK Figure 10: Frontplate

centre line as shown in
fig 10. The great wheel
should then be meshed
with the centre wheel

pinion and an intersecting line scribed with this
line from the position of the great wheel. This
intersection should be centre punched.

The third wheel should then be meshed with
the centre wheel pinion, and an arc struck to the
right of the centre line from the position of the
centre wheel. Finally, the third wheel should be
meshed with the escape wheel pinion, and an
intersecting arc struck with the previous arc from
the position of the escape wheel. This intersection
should also be centre punched.

Drilling the plates

The position of the minute wheel stud on the front
plate can now be carefully drilled and tapped
5BA. Both plates are then registered together and
held with a pair of toolmaker’s clamps before
being taken to the drilling machine in order to
drill the wheel pivot holes. At this stage do not
drill the holes for the pallet arbor.

All the holes should be drilled undersize for
their respective pivots. 1 generally use a Imm
drill to initially drill all the holes, which is
undersize for all the pivots in this clock. The
holes for the great arbor will require further
drilling to just under the ¥/16in. diameter of the
arbor pivots. When drilling large holes,
ascending sizes of drill should be used and care
should be taken to see that the drill does not
wander. It can help to scribe several circles with
a pair of compasses prior to drilling, should the
drill be found to be wandering it can then be
corrected with a round file.

The escape, third, and centre wheels can now
be drilled with three equidistant 10BA tapping
holes. The third and centre wheels can then be
fitted to their respective collets. If the collet
wheel seatings have been left oversize, the wheel
centres will require broaching slightly, in order to
fit the wheels onto the collets. The three holes in
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The wheels and pinions assembled and fixed to
their arbors with Loctite.

The face angle of the click should be such that
its full width bears against the crossing.

the wheel can then be used as a template to drill
the tapping holes in the collet. The holes in the
collet are then tapped 10BA, and the holes in the
wheels opened to 10BA clearance. The wheels
arc then screwed onto their collets with three
10BA screws. The escape wheel should not be
fitted to its collet just yet.

The great wheel should secured to its arbor with
Loctite, and again if the wheel seating was turned
slightly oversize, the wheel centre will have to be
broached until the wheel will just fit onto its
seating. A suitable hollow brass punch should be
made, and used to drive the wheel on to the arbor.
The punch should be made from a 2!/2in. length of
1/2in. brass, drilled /16 inch. The end of the punch
should be polished in order not to mark the wheel.
The 1/2in. diameter arbor collar will have to be
supported in a suitable stake, and the wheel can
then be driven all the way on to its seating. All the
wheels and pinions except the escape wheel can
now be fixed in their respective positions on their
arbors with Loctite (photo 26).

A tapered cutting broach can now be used to
open up the holes in the plates to fit the pivots
from inside the plates. The plates should be
screwed up tightly, and each wheel should be tried
in turn and should spin freely, coasting to a
gradual halt. There should be no sudden stoppage,
and the wheels should spin irrespective of the
position of the plates, whether face up, or down.

The wheels should then be tried in pairs, and
again the wheels should spin quite freely and
coast to a gradual halt. There should also be a
noticeable amount of endshake between the
arbors and the plates. The entire train wheelwork
can then be assembled and tested (photo 27).

As mentioned in Part 1 (M.E. 4208, 14
November 2003), the great wheel revolves
anti-clockwise. The click pulley should be
assembled on the great arbor, and a check made

=

After checking individually and in pairs, the entire
train wheelwork can be assembled and tested.

to ensure that the face of the click makes positive
contact with the wheel crossings. The face angle
of the click may require filing relative to the

crossings in order that the full width of the click
face bears against the crossings (photo 28).

Escapement

Now the train has been planted between the plates
we can proceed to make the escapement. The type
used in this clock is the standard English recoil
escapement which is not difficult to make, and if
well made is a perfectly reliable escapement.
There are generally two accepted methods of
drawing the shape of the pallets, one is where the
pallet dimensions are drawn on the actual pallet
blank, and the other whereby the pallet dimensions
are drawn on paper, which is then cut out and
pasted onto the pallet blank. This is also a better
method if you intend using a pallet forging.

Both methods require the use of the John
Wilding depthing tool when it comes to actually
making the pallets. The drawings are at very best
only an accurate guide, and the pallets must be
tried with the actual escape wheel when it comes
to filing the pallet nibs, in order to effect a well
made, practical escapement.

The method I adopt and intend to describe
involves drawing out the pallets on paper or stiff
card, cutting them out and pasting them onto the
pallet blank prior to filing to shape. I first learned
of this method from John Wilding’s book How fo
Make a Castle Clock.

In our clock the escape wheel has 30 teeth, and
it is customary for the pallets to embrace a
quarter of the wheel i.e. 71/2 teeth, at an included
angle of 90 degrees. This type of escapement is

escape wheel 1.436" dia. No of teeth 30

7-1/2 teeth embraced by pallets

escape wheel cutter 3.82 No 6 ( 4.00)

©

90.000°
rRo7ie — 7
j- R 0.507
\_\f—_‘- S
{ N\.¢ \
| T _Il_h
\ I
7 b
0.718" ——1 T \KE
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distance between paliet arbor & escape wheel arbor 1.015"

WORLD TIME DIAL CLOCK
Figure 11: Setting out the pallets

commonly known as a square escapement. The
c
; +
"-__;\__‘:: b
| OR
|*' / zwo
B\
\
ream 3/32" —— ~—— R0.250"
— R1.015"

radial face

redial face
exit pallet

entry pallet
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The pattern is carefully cut out and stuck onto a
piece of gauge plate or a pallet blank forging.

escapement must be drawn as follows.

As at diagram A (fig 11), first draw a circle
0.718in. radius, which is the radius of our escape
wheel, then draw the line vertical line n-c for
1.0135in., the distance between the centre of the
escape wheel and the pallet arbor. Two lines are
then drawn at 45deg. to this vertical line (90deg.
inclusive), terminating at the radius of the escape
wheel n-a and n-b. At diagram B two further lines
are drawn at 2deg. to these lines at n-d and n-e.

In diagram C we have to draw the radius of the
impulse circle. This is found by multiplying the
length of the pallet arm tangent a-c (0.718in.) by
the sine of 45deg. (0.707in.), this gives us a
radius of 0.507in., which is drawn as a radius at
c. The impulse plane of the entry pallet is then
drawn through a-f, and the impulse plane of the
exit pallet drawn as g-b-h. The backs or radial
faces of the pallets are formed on the lines n-d
and n-e drawn previously.

The arms of the pallets are drawn as a radius
of 1.015in. from n for the upper curve, and the
same radius struck !/8in. lower, for the lower
curve. The centre of the pallets is made as part of
a circle with a radius of !/2 inch. The drawing as
at D is then carefully cut out, and pasted onto a
suitable piece of !/8in. gauge plate, or a pallet
blank forging (photo 29).

The 3/32in. hole for the pallet arbor is then
drilled reamed at the pallet centre. If the pallets
are being made from gauge plate, the surplus
metal around the drawing is best removed by
chain drilling, followed by the use of an Abrafile.
The outline of the pallets can then be filed to
shape by hand, or with the use of a Linisher,
(photos 30 and 31).

The impulse faces of the pallets should be
brought to a high degree of polish, and then the
pallets and escape wheel can be tried for fit in the
John Wilding depthing tool. The runners of the
tool are set to 1.015in., and the procedure is to
remove metal from the radial faces of the pallets,
until they will just pass the teeth (photo 32).

The action of the escapement should produce
minimal drop, that is the movement of the escape
wheel between the release of one tooth and the
arrest of another. When forming the shape of the
impulse face of the entry pallet, the action of
the escapement on recoil will be improved if this
face is made slightly convex. Although I have
seen some antique clocks with a convex exit
impulse face, the face of the exit pallet should
be left flat, as the action of the escapement here
is different.

Only the pallet nibs require hardening, and
they should be held in the flame of a gas torch.
When they are at red heat, plunge them into
water, and leave them dead hard.

The whole of the pallets are then brought to a
high degree of polish, especially their acting
faces. The pallets and escape wheel are then tried
again in the depthing tool, and the action
checked. As the centre of the pallets have not
been hardened it should be possible to make any
necessary small adjustments as required.

The pallet outline can be prepared by chain drilling,
sawing and careful filing to the pattern.

i |

The operation of the escapement is checked
in the versatile John Wilding depthing tool and
when correct, the pallet nibs are hardened
and polished.

The 10BA tapping drill can then be used to
drill two equidistant holes in the boss of the
pallets to enable the pallets to be fastened to the
pallet collet made previously. The pallets can be
fitted onto a spare 3/32in. arbor and used as a jig
to drill the collet. After which the collet can be
tapped 10BA and the holes in the pallets opened
up to 10BA clearance.

The escape wheel can now be fixed fo its collet
in the same way, utilising the three previously
drilled holes. The wheel centre will require
broaching slightly if the collet seating was left
oversize. The escape wheel and collet should

B -
0-3/32"
| 0-1/16" |
0-7116" :-vmrmIE 0-5/16"
;1 — 0-1,'3",
2 0-7/16"
tap 10BA
—— 172
WORLD TIME DIAL CLOCK
Figure 12:
Eccentric bush (top) and
securing eccentric bush
© (bottom)

The impulse faces are brought to a high level
of finish, checked and adjusted as necessary.

then be secured centrally on the escape wheel
arbor with Loctite.

Eccentric bush

In order to provide simple but effective
adjustment to the entry pallet of the escapement,
1 am including an eccentric bush, which is fitted
to the frontplate of the clock. John Wilding, and
other amateur clockmakers, have used this design
of eccentric bush in many of their clockmaking
projects. It is simple to make and adjust, and
cannot be improved upon by me. The bush is
detailed in fig 12 and is made from 7/16in. brass
bar. The 5/16in. dimension must be carefully
machined, and reduced to a length of no more
than !/gin. (the thickness of the plates). The bush
is then parted off, leaving a !/16in. flange.

A point for the pallet arbor has been marked
on the clock frontplate; a parallel mark should be
scribed 3/32in. to the right of this mark, and then
centre punched. The bush is held in place in the
frontplate, with the heads of two 10BA screws.
The heads of these screws sandwich the flange to
the frontplate and hold the bush firmly in place
when adjusted. The holes for these screws should
be drilled as close as possible to the 7/16in. rim of
the bush as shown in fig 12. A !/2in. circle should
be scribed from the second point just made, to
mark the radius position of the two screws.

The clock plates should then be registered
together and held with the toolmakers clamps. A
1.3mm drill is then put through the first original
point. The plates are then separated, and the
second point on the frontplate is then drilled
3/16in. to accommodate the 3/16in. bush.

The two holes for the retaining screws should
then be drilled and tapped 10BA. The bush is
then fitted into the frontplate, and held in place
with the two screws. The plates are then again
registered together, and held with the toolmakers
clamps. The 1.3mm drill is then put through the
bush from the previously drilled hole in the
backplate; the plates can then be separated, and a
slot filed in the front of the bush with a
screwhead-slotting file to facilitate adjustment of
the bush (photo 33).

In the next issue we will make the back cock,
the pallet arbor, and the pendulum crutch. The
clock can then be set going.

@70 be continued.

The eccentric bush is adjusted using a screwdriver
and secured with two 10BA screws.
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Neville Evans

describes the construction of

the tender tank and platework
before discussing soft-soldering
techniques which will guarantee
sound joints.

@Part XXXIV continued from page 32
(M.E. 4212, 9 January 2004)

Tender tank

The Jones tender tank poses a few slight problems
in the making, as the corners are rounded at 3/8in.
inside diameter. I think that to make the sides as
two halves, left and right, joined front and rear is
probably the best answer. Before we start,
however, we should think about the material that
we are going fo use and its thickness. The obvious
alternatives are brass, nickel silver, and tinplate.
The best of these is probably nickel silver. This
possesses all the advantages of being ductile and
strong, which means that thinner sections can be
used, it doesn’t corrode, it solders easily and takes
paint very well. The big snag is of course, that it
is very expensive in 24 gauge sheet. It may be
worth thinking about though for superstructure
generally, if you can get hold of some at the right
price. In fact, given the opportunity, I would never
use anything else.

Tin plate has most of the above advantages,
and is of course very cheap. I don’t know that it
is readily available in sheets of more than about
0.023in. thickness, which may mean that a tank
side would need wvertical bracing for added
stiffness. The obvious snag is that it is only too
easy to scratch through or otherwise degrade the
protective coating of tin. This allows the
underlying steel to corrode. As I mentioned a few
months ago, this corrosion can largely be
inhibited by coating the inside of the tank with a
resin called ‘Petseal’. This can be obfained from
any Classic Motorcycle shop. Look in your local
Yellow Pages.
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LOCOMOTIVES IN 5in. GAUGE

Brass, the obvious alternative, has all the
virtues but doesn’t accept paint very readily. It is
therefore necessary either to use a self etching
primer or to bead blast the surface to give a key
before the first undercoat of paint. Brass can be
readily obtained in sheets from 16 to 24 gauge
and !/16in. sheet brass is beautifully rigid and so
therefore no cross bracing is necessary in the
tank. Furthermore as the tank top and bottom
edges are invisible after assembly, you can use
any thickness of plate that you prefer.

Sole plate

This is the foundation of the whole tank, made
from 16 gauge brass, so make sure that it is flat.
As the Jones tenders were made of pretty
substantial material, I don’t think that we need

Left: left side plate and stanchion.
Above: Front left hand comer with side plate.
Right: Tool box and rear of tender.

worry about thinning the edges to improve their
appearance. Start by drilling the necessary holes
for mounting the various blobs and gadgets that
go in the tender and on the sole plate. Then we
can decide whether to start by screwing !/4in.
angle brass to the soleplate itself, in the
appropriate places and drilling through from the
sides, or we can assemble the sides complete
with the angles and drop them onto the sole plate,
having drilled the holes in the angles so that we
can mark through onto the sole plate, prior to the
final sweating up of the joints with soft solder.
An alternative to assembling the whole thing
with small brass countersunk screws is to use
!/16in. copper rivets. There is always the
possibility however of distorting the brass plates
when hammering the rivets over. Incidentally,
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when using brass screws in holding plate work
together, try not to countersink deeper than
the level of the slots in the screw head, you
never need to take them out again, and when
the screw heads are Linished or filed off, the
joint becomes practically invisible.

The vexed question of the tender handbrake
wheel has at last resolved itself. 1 have just
received a supply of small bevel gears, made
from Delrin, a hard white plastic substance,
which are eminently suitable for the innards of
the stand. Mike has the drawings and photos,
which means that pattern making is
proceeding apace.

I have been exercising the grey matter over
the last few weeks, on the question of tender
pumps. I shall not be fitting one myself, though
many people will expect a suitable pump to be
detailed. What are hand pumps for? Certainly
not to be used in an emergency. The last thing
you need to do is to pump cold water into an
overheated boiler. Far better to drop the fire
smartly and shut everything down. As to filling
the boiler John Hill has a gadget which consists
of a water container and a length of piping
which connects up to the blow down valve.
Place the container on the cab roof, fill it with
water and let Mother Nature take her course.

Having said all that, we are rather
constrained by the shape of the tender, in that
it is difficult to fit an accessible lengthways
pump. Fitting one across the tender is much
easier, though I once upset the whole applecart
through overvigorous pumping. So, Dave
Noble is sending me a drawing of his vertical
pump. Don’t worry about the extra holes, as
we can drill up from underneath.

Tank sides and top

As previously mentioned, the tank sides may
be made from 16 gauge brass, which is too
tough to be bent through 90deg. over a 3/4in.
diameter round bar until it has been annealed
thoroughly. Brass is annealed by bringing it up
to a temperature of 600deg. C, in other words
to a dull red, just visible in daylight. Leave to
cool slowly in air, so as to minimise distortion.
Take great pains to ensure that the bends are
precisely at 90deg. otherwise the sides will
take on a drunken aspect that would not be in
accordance with the mores and morals of the
directors of the Highland Railway.

If you decide to make the tank in two halves,
left and right, with the joins fore and aft, trim
one half at exactly 90deg., assemble the other
half to it at the correct distance apart, cramp up,
mark out and cut. Assemble the two sides with
a soldered strap on the inside. Note however that
on the front of the tank we have the coal hole,
and in the short piece of metal above that, we
are unable to put any bracing straps, so we have
to be content with a soft-soldered butt joint.

The tank top sits on top of the tank itself, and
is reduced in width where it sweeps down to the
shovelling plate on the inside of the side sheets.
There are two plates, one each side at the front
of the tank as can be seen from the drawing and
photographs, which presumably gave a
walkway from front to rear of the tender. These
plates will have to be made of a thinnish gauge
metal as they are very obtrusive.
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Front of tank; note shovelling plate hole and
side plate.

Coal rails

The coal capacity of the tender is considerably
enlarged by flaring out the extreme top and
providing rails around the coal space. Note that
the flared portion must be of a thin material as it
sits outside the tank and is again held on prior to
soldering by a few brass screws. The flared part
is capped by a semi-elliptic beading which is
probably best made from brass strip which has
the two corners rounded off with a file. An
alternative is to use !/g8in. wide half round
beading, which is commercially available, and to
reduce the thickness somewhat with a smooth
file. This strip, in full size, was held on by small
rivets, as can be seen from the photographs and
drawing detail. We can either rivet it on as in full
size practice, (quite a job), emboss the valanced
part with a riveting embossing tool that I will
show next time, or just forget about it.

The coal rails themselves are made up from
steel strip, 0.219in. wide and 0.032in. thick. The
rails may be beefed up a little to /4 x Vis6in
which is of course a commercially available
section. Please yourselves, but remember that the
rails are a bit vulnerable perched up there on top
of the tender, so it may be better to err on the side
of strength. Whatever you do, remember to leave
no sharp corners that will remove pieces of flesh
in a most painful manner.

Soft-soldering.

To close this particular episode, a word or two on
soft-soldering may not come amiss. Soft-solders
are basically alloys of lead and tin. They have
melting points below 200deg. C, dependant on
the proportion of tin and lead in the alloy. Within

Front of coal rails; note recessed coal plate.

certain limits the higher the tin content the higher
the melting point and vice versa. Solder makes a
joint by alloying with a thin layer of the surface
of the metal to be joined. The remainder of the
joint is a sandwich of solder before the alloying
to the next piece of metal. It can be seen
therefore, that as solder is not very strong, the
thinner the layer of solder, the stronger will be
the joint.

The essentials of making a good joint are
having sufficient heat available and clean
surfaces to be joined. The latter is achieved by
using a degreasing agent provided of course that
there is no rust or other obstruction on the

Detail of coal rails at rear of tank.

Top of tank from front end.

surface. The joint is then fluxed to prevent
oxidisation. Make sure that you have enough heat
in the form of a small nozzled torch, or even a
large soldering iron. With insufficient heat,
simply heating a joint until the solder melts
results in a part that is too hot to handle and a
joint that may still be imperfect. With sufficient
localised heat the solder melts and flows before
the heat travels into the model, and material an
inch or so away will only feel warm. Distortion is
also kept to a minimum. A liquid acid flux will
run along by capillary action, as will paste flux
when heated. A good joint will show by the
solder obviously wetting the metal and there
should be a thin concave fillet.

As we are concerned largely with the fixing
together of the various bits of the tender tank and
the sealing thereof, I shall confine my remarks to
that aspect of the art. The basic technique is
similar to that used in soldering up a footplate
valance under a footplate (and where else?) The
problem lies in the fact that we are joining two
bits of metal with dissimilar coefficients of
expansion. We can start by mechanically fixing
the valance to the footplate by small screws or
cramps. A good, stiff, small wire brush is a great
asset in spreading flux and solder so, beginning
at one end, heat the valance quickly and apply a
small tack of solder, allowing the hot metal to
melt the solder and not the naked flame. When
that end has hardened, go to the other end and
apply a tack, then do the same in the niddle and
then tack between each of these tacks. Finally run
the flame along with a little more solder to give a
continuous joint.

@710 be continued.
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Martin Wallis

continues his review of some of the
great names associated with road
and agricultural steam, looking this
time at the early days of a very
highly respected company.

@Fart |

he legend of John Fowler & Sons Ltd. is
Twidcspread on modern day rally fields,

primarily in the area of steam ploughing,
but also in heavy road haulage with representations
usually present in most classes of steam vehicle.
The John Fowler of the ‘Steam Plough Works®
fame was born in 1826, was known as John Fowler
Junior and was the third son of John and Rebecca
Fowler, a relatively wealthy family of strong
Quaker persuasion. At the age of 16 John Junior
was apprenticed to a corn merchant, but a career in
engineering appealed much more. So, in 1847, by
arrangement with another Quaker family, his father
allowed John Junior to serve an apprenticeship
with a large company primarily manufacturing
railway engines and rolling stock in Middlesbrough.

Agricultural interests

John Fowler Junior was a man with strong
religious beliefs. His agricultural interests were
probably the result of a Quaker trip to Ireland
where, with other friends, John Fowler went to
see what practical relief might be made to
appease the terrible suffering during the potato
famine. His religious principles, combined with
his considerable practical ability, were the
foundation of, and inspiration for, his ploughing,
cultivating and land drainage business eventually
to become John Fowler & Sons Ltd. of Leathley
Road, Leeds.

The company may be traced back to 1850
when John Fowler went into partnership with
Albert Fry (of Fry’s chocolate), another Quaker,
and exhibited several pieces of land drainage
equipment in the Great Exhibition of 1851 held
in Hyde Park. In a relatively short period of time
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An 1862 Kitson & Hewitson clip drum ploughing engine. Note the heaﬁr Watt
type governor to enable the engine to undertake threshing and other duties.

JOHN FOWLER

& SONS LTD.
NOTES ON THE COMPANY
AND SOME OF IS PRODUCTS

he had a whole repertoire of patents and a host of
land anchors and winding drums, some steam
driven, for land drainage purposes. As was usual
at the time John Fowler took his merchandise to
agricultural and county shows and was rewarded
with several medals. Much of the hardware, for
example boilers, wheels and cylinders, were
purchased from other manufacturers including
Clayton & Shuttleworth, Ransomes & Sims and
Robert Stephenson & Co., for he did not have the
wherewithal to make his own at that time.

Steam Plough Royalty Company
founded

By the late 1850s John Fowler was finding that
the agricultural engines supplied by Clayton
& Shuttleworth and Ransomes were not as sturdy
as he wished in view of the very heavy duty
required of them when ploughing or undertaking
drainage work. In consequence, in 1859 he went
into negotiations with Kitson & Hewitson in Leeds
to design and build a new revised series of steam
ploughing engines. In April of that year he formed
the Steam Plough Royalty Company to which
friends and relatives subscribed. The Kitson
& Hewitson engines had the cylinder fixed over the
firebox and the crank was over the boiler barrel, an
arrangement which was convenient in driving the
drum underneath the boiler but less so for driving
the back wheels to make the engine self-propelling.
Earlier engines achieved self-propulsion by using a
long chain, and later designs employed a slanting
shaft driven by bevel gears. The flywheels were
distinctive with their decidedly curved spokes.

Slanting shaft ploughing engines

Photograph 1 shows a Kitson & Hewitson
‘slanting shaft” ploughing engine, although
unfortunately on this illustration the slanting
shaft is on the far side. However, the top of the
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The 1877 ‘S!oop.l'echas_sr’ fitted with 12ft. d.i;ametar back wheels. Note the
large drive gear visible on the inside of the far back wheel rim.

bevel wheel on the slanting shaft which takes the
drive to the back axle may be just seen above the
engine’s connecting rod. This engine has the
earlier design of steerage operated by the
handwheel above the tender which gear drives a
pulley underneath the manstand with long
steerage chains on it to the front axle.

The drum is a ‘clip drum’ which gripped the
cable that was effectively a continuous loop with
one part of it around the engine’s clip drum and
another around a pulley on an anchor some
distance away. With the clip drum the engine
could either pull the plough towards the engine,
with a direct pull, or away from the engine with
the rope running across the field around the
anchor pulley and back to the plough.

Steam Plough Works established
The success of these ploughing engines was such
that Kitson & Hewitson suggested that a company
dedicated to steam ploughing tackle was warranted
under the auspices of Fowler and Hewitson. Called
the Steam Plough Works, the premises chosen
were the old Spanish Leather Works, and the first
engine was completed at the new works in 1862.
Expansion was rapid and with the purchase of
several other adjacent premises amounted to nearly
8 acres by 1877. In July 1863 Fowler won the Gold
Medal at the RASE Worcester meeting with one of
his 10nhp slanting shaft engines. His 10nhp
ploughing engines developed 45ihp, three quarters
of which was available at the plough giving a
tractive effort of 1'/2 tons. The Worcester RASE
judges recorded some interesting statistics which
are worthy of reproduction here:
Engine: John Fowler 10nhp
working at 70psi and costing £540
Ground ploughed: | acre 3 rods 34 perches
to a depth of 7in. (about 2 acres)
Coal used: 3 cwt 1 quarter 2 Ib
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Above left: the ‘Steeplechaser’ was completely rebuilt in 1885 to four-wheel drive specification. Not many parts can have been common to both engines.

Above right: engine No. 4839 was the first roller built by John Fowler. The rear rolls are large enough to lift the engine to create extra room under the
smokebox. The front roll was as large in diameter as possible, consistent with it fitting under the smokebox.

Time taken: lhr 57 min

Cost of coal at 1s 0d (3p) per ewt: 3s 3d (/6p)
Cost of coal per acre: 1s 8d (8p)

Number of acres per 10 hour day: 9.5

Cost of labour per day: 15s 1d (75p)
Wear/tear and interest on capital: 4s 9d (24p)

What is not recorded is the cost of equivalent
ploughing by horse, but it can be safely assumed
that steam ploughing was very much cheaper,
hence the rapid expansion and popularity of the
steam ploughing industry.

Expansion and exhaustion
Overseeing the very rapid expansion of the
Steam Plough Works, and the preparation of so
many new designs, the manufacture and evaluation
of prototypes, together with the multitude of
patents fo protect the business left John Fowler
exhausted. By the summer of 1864, on his
doctor’s advice, he sold his house and moved to
Achworth near Pontefract where he had many
Quaker connections and friends. Sadly, while out
horse riding shortly after the move, his mount
lost its footing and fell, throwing John Fowler to
the ground. The initial injury was only a broken
arm but tetanus (lockjaw) unfortunately ensued
from which he died.

John Fowler certainly touched the souls of a
great many people, both friends, customers and
employees. In his excellent book on the Steam
Plough Works ISBN-0-85298-4146 (source and/or

Above left: works photograph of Fowler's undertype four-wheel drive traction engine of 1886. Above right: A very fine 3in. scale model of the undertype

clarification of many of these notes) Michael
Lane lists a number of tributes of which perhaps
the most poignant is a comment made by the
Chairman at a public meeting to raise funds for a
suitable memorial to him:

“It had been thought most consonant with the
Jfeelings of the family of Mr. Fowler not to entertain
the question of a statue but to establish some kind
of charitable institution for the assistance of those
who shall by accident become disabled by the
working of agricultural machinery, preference
being given to those injured by Steam Ploughing
or Cultivating Machinery ... and to build a school
to educate the children of the deceased out of the
Jfunds of the charity.”

One thousand employees

John Fowler left a well organised and prosperous
business with some 1,000 employees in the
capable hands of Robert Fowler (his brother) and
partners. Their machinery continued to be
considered with the highest regard and a large
portion of the Fowler product was exported.
Certainly the ‘Steam Plough Works’ fortunes did
ebb and flow, for example the end of the
Egyptian cotton boom lost them a great deal of
trade, but fortunately as one market declined
others opened up.

Due to the great weight of the steam engine, the
system of the cable ploughing remained in the
forefront throughout the steam cultivation era and
Fowlers reigned supreme. Although there were
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exceptions, Fowlers almost always sited the cable
drum underneath the boiler barrel. By the end of
steam ploughing the implements were invariably
hauled across the field and back by two engines,
one each side of the field. The earlier system of
one engine using an anchor on the opposite side
of the field to return the wire rope proved too
cumbersome. The two engine system was easier
and more convenient; while the very much higher
capital outlay was a definite deterrent, increased
productivity made it worthwhile.

David Greig and Max Eyth
‘We must also acknowledge the contributions of
two notable partners in the Fowler company:
David Greig and Max Eyth. Both were very
clever, indeed one of Greig's patents was for
pouring molten metal into metal rather than sand
moulds, the forerunner of gravity diecasting a
process used extensively today. Many of the
‘John Fowler' prototypes, patents, and products
were the work of one or other of these gentlemen.
Regrettably Eyth offered his resignation to
Robert Fowler in 1882 and departed after 21 years
of unstinting service. Reputedly frustrated by the
inappropriate promotion of Grieg’s sons, too often
he found himself left trying to unscramble
inappropriate business and design arrangements.
Another loss to the company was that of John
Fowler’s only son, John Ernest Fowler, who it was
hoped would succeed Robert Fowler, but who
died on a business trip to Algiers aged only 21.
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engine in photo 5 built by Les Vince. Note for safety reasons the gauge frame on the model has a protector but other than that it is very close scale indeed.
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The designs and
inventions from the
Steam Plough Works
are far too numerous
for a chronological
dissertation on them
all to be practical here,
The  accompanying
illustrations have been
chosen to reflect the
breadth of their work
together with a few of
the ‘oddities’ they produced from time to time,
presumably for evaluation purposes.

The Steeplechaser
A memorable engine was Barnard Fowler and
Max Eyth’s ‘Steeplechaser’ with its 12ft. dia.
wheels; it was built in 1877, Works No. 3271. It
was well-known then, as now, that the rolling
resistance of a large wheel is less than that of a
small one, the more so as the quality of the road
surfaces deteriorates. The ‘Steeplechaser’ was
built to test this notion. In order not to greatly
increase the weight of the engine, and invalidate
the test, the arrangement in photo 2 was devised.
The back wheels were made of lighter
construction than was usual and the weight of the
engine was applied directly to the wheel rim by
two flanged wheels, each running on the inside
edge of a back wheel. These flanged wheels were
sprung for a smoother ride and the axle on which
the 12ft. back wheels ran was located in a vertical
slot in the top of the hornplates so they could
move vertically, and did not take any of the
weight of the engine. The cylinder was above the
firebox and the crankshaft was situated behind
the chimney driving a large gear on the inside of
the wheel rim. The duplex cylinders were of
5%4in. bore by 10in. stroke.

Steeplechaser rebuilt
The ‘Steeplechaser’ was evaluated by the military
at the Woolwich Arsenal but failed to attract any
orders, Max Eyth’s recorded opinion was:
“It steers as well as any, it pulls rather more and
runs very much better, but only a fool would buy it.”
However, a buyer was forthcoming, but the
engine presumably did not live up to the purchaser’s
expectations as it was returned to the works and

T steam crane engine
supplied to the West of

England Granite Company

in 1886. Note the chain

drive from the second shaft

to the base of the crane
turret which powered the

whole turret, but quite
how the dynamics
worked with a decent
sized block of granite
hanging from the
hook is a matter for
pure conjecture!

extensively re-built to reappear as another
experimental engine, Works No. 4920 and
illustrated here in photo 3. Number 4920 was
essentially a standard engine with a compound
cylinder of 5!/4in. and 9'/4in bores.

The front wheel drive was taken from the third
shaft by chain to shaft running across the engine
underncath the crosshead guides. On the other
side another chain took the drive diagonally
down to a shaft beneath the smokebox and thence
to the steerable front wheels via a reduction gear
and a system of gimbal joints.

Second four-wheel drive engine
Presumably building on the experience gained
from No. 4920 Fowlers built another four-wheel
drive engine, Works No. 5042, which was
exhibited at the RASE show in Norwich in 1886,
(photo 5). To avoid the complicated gear and
chain arrangements from a cylinder mounted on
top of the boiler, the cylinder was mounted
underneath the smokebox and the crankshaft
held in plate frames running beneath the boiler.

All four wheels were 5ft. 6in. dia. and were
driven by gearing, the front axle using a similar
arrangement of gimbals to that on No. 4920.
The anticipated improvement in adhesion with
four-wheel drive must have been limited as
No. 5042 never sold and remained at the Steam
Plough Works until it was scrapped in 1895.
Happily a very fine model has been built of it
which is illustrated in photo 6 attending rallies in
the Eastern region a few years ago.

A review of Fowler’s curiosities must surely
include the crane engine built in 1885 (photo 7),
and sold in 1886 to a granite company in Penryn,
Cornwall. The virtues of the design are the power
operated jib elevation and power rotation of the

Above left Archibald Sturrock’s 2-4-0 GNR express locomotive built at the Steam Plough works. Above Right: a John Fowler 0-4-0 traction tram engine built

in 1866. Note the single large wood brake block behind the back wheel.

Railway engines
John Fowlers also built
a host of railway
engines from 18in.
gauge, through standard gauge, to 5ft. 6in. gauge.
In standard gauge they built engines for the Great
Northern Railway, including three express
passenger engines to Archibald Sturrock’s design
(photo 8). A year later Patrick Stirling asked
Fowlers built a further twenty 2-4-0 express
engines and twenty 0-6-0 goods engines for the
GNR, which they completed during 1867 and
1868. Such large orders were fairly routine,
examples of larger production runs including a
batch of forty 0-6-0 5ft. 6in. gauge goods engines
for the Great Indian Peninsular Railway and
twenty-eight 2-4-0 standard gauge side tank
locomotives for the Egyptian Daira-Sanich railway.
In common with most road steam manufacturers
Fowlers built what is essentially a hybrid of a
road engine and a railway locomotive (photo 9).
The 0-4-0 wheel arrangement is less common
than the 2-2-0 arrangement where a pair of large
back wheels are driven and a smaller pair of front
wheels left free exactly as mirrored on a road
engine. This engines were called ‘traction tram
engines’ and were used in quarries, large
engincering works and collieries. The geared
reduction drive presumably gave a superior
tractive effort at, of course, the expense of speed.
Considering the railway engines alone, it takes
little imagination to realize the size and capacity
of the John Fowler works. Other projects
included steam generating plants, 1000hp air
compressors, and colliery winding engines. A
larger example of a colliery winding engine had
cylinders 54in. dia. by 84in. stroke with a
winding drum weighing some 90 tons. However,
road steam, and in particular steam ploughing, is
our brief, and next time we will look at a few
more typical examples of Fowler’s engines.
@70 be continued.

multitude of gears.
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Peter Spenlove-Spenlove
explains some of the secrets of the
making and use of these gauges.

ngular measurement and circular divison
A'f;rm an important part of engineering
trology. They are concerned respectively
with the measurement of individual angles and
the continuous measurement of angles in the
division of a circle. In a previous instalment of
these notes (M.E. 4210, 12 December 2003, page
699) we have seen how a length standard in
the form of slip blocks can be used with a sine
bar for the accurate measurement of angles.
Some readers may also be aware that the same
principle is employed for sine centres, sine vices
and sine tables.

Other methods of angular measurement
involve the use of precision rollers and balls, the
clinometer, precision spirit levels and optical
instruments including the auto-collimator,
alignment telescope and angle dekkor. Not all
these equipments are necessarily appropriate for
the model engineer’s workshop but a very
convenient workshop angle standard which is
suitable is a set of angle blocks.

Angle blocks are similar in many ways to the
more familiar slip gauges or ‘Joey’ blocks. Like
slip gauges they have two opposite faces which
are lapped flat to very close limits and can be
wrung together. However, instead of the faces
being parallel they are at various specific angles.
By using these angles blocks individually or in
combination various angles can be made up for
inspection purposes.

Professional sets are available, which can be
combined to make up any angle to 100deg. in
increments of !/4 of a second of arc. A lesser set
will work to one minute of arc. Such sets are very
costly and are unlikely to be seen outside of large
standards rooms.

Nominal sizes of Combination Angle Gauges

Degrees Minutes Seconds
of arc of arc of arc
(y] () ()

1 1 0.05
3 3 0.1
9 9 0.3
27 27 0.5

41

These values are arranged in a modified geometric
progression with a common ratio of 3.

A standard set contains 13 calibrated, hardened
and lapped combination angle gauges plus a
square block. The blocks can be ‘wrung' together
to produce any angle between 0° and 90°to a
resolution of 0.05 seconds of arc.
Readers are reminded that a complete circle of
rotation is divided into 360 degrees, each degree
can be further subdivided into 60 minutes
and each minute into 60 seconds of arc.

0.05 seconds of arc is therefore 0.0000139 degree.

COMBINATION

A set of inexpensive but serviceable imported angle gauges ideal for home workshop use.

Years ago, as an exercise, I had to make a very
simple set designed to resolve whole degrees
only. They were made from lin. thick bright mild
steel, case hardened and lapped. Each piece is
roughly a triangle whose base and hypotenuse
subtend a specific angle. There are five pieces
each with a 2in. long base. As specified by the
shop foreman, the angles are 1, 3, 9, 27 and 41
degrees. By combining two or more it is possible
to make up any angle to 45deg. plus a few more
up to 89 degrees. Unlike regular linear slip
blocks, these angle blocks can be combined so
that their angles either add or subtract. So, for
example, the | and 3deg. blocks will combine to
give 2 and 4deg depending upon how they are
assembled. The 41deg. block has a 90deg. base
angle so its 49deg. angle can be used as well.

Proper blocks will ‘wring’ i.e. stick together.
Mine do not so I use sticky grease if necessary.

The most frequent use is for checking that a
part is tilted correctly in the milling machine
vice, usually with the help of a parallel or two.
Since making the above set to my tutor’s
instructions I have looked at the Starrett catalogue.
Their simple set consists of six blocks: 1, 3, 5,
15, 30, and 45deg., and is said to be able to make
up all angles up to 99 degrees.

Three grades are available: “Toolroom’ accurate
to one second of arc; ‘Inspection’ accurate to /2 of
a second of arc and ‘Master” accurate to '/4 of a
second of arc. I doubt if we can achieve better
than /4 to /2 a degree in our workshops.

If you make a set of angle blocks remember
that they will be prone to distort during
hardening making the correction of errors by
lapping difficult. The use of a good surface
grinder and sine bar is helpful to correct the
angle before lapping the measuring faces.
Although I used pieces of material lin. thick and
with a base approximately 2in. long, readers
could use any size of material to suit available
stocks or the expected range of work. If the
pieces are hardened, stacks of angle blocks can
be built up using one of the low strength
anaerobic adhesives. It should be easy to scrape
the glue off later without damaging the surfaces.
If preferred a ‘de-bonding’ agent could be used
for the purpose.

Note that only two faces on either side of the
marked angle are used although three faces are
available on the biggest block. The unmarked
angles are not accurate. However, if readers care
to make, say, the corner of the 27deg. block
exactly 90deg. then the third corner will be an
accurate 63 degrees.

If your angle blocks are surface ground be sure
to check that they have been demagnetised
correctly. Magnetised blocks are a menace as
they attract swarf but may well repel each other.
Most workshops with a surface grinder having a
magnetic chuck will have the necessary

demagnetising unit so make sure you use it
before taking the blocks home.

The set of angle blocks made by the Author and
housed in a smart beize lined wooden case.
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Figure 6

EDWARDIAN ELEGANCE

Ron Isted

continues with his account of the
Caledonian Railway and 4-6-0
locomotives Nos. 49 and 50.
®Fart VI continued from page 22
(M.E. 4212, 9 January 2004)

nother theoretical deficiency in John
A‘Mcl.ntosh's magnificent machines, which

in practice appears to have had no effect
on performance, lay in the steam distribution
arrangements, The cylinders drove on to the
leading coupled axle, restricting the length of the
connecting rod to 6ft. 8in., thereby accentuating
the effects of the so-called ‘angularity’. In his
excellent book on Caledonian locomotives, (ref 7),
H. J. Campbell-Cornwell quotes a port opening of
17/16in. for the front at the maximum cut-off of
85%, but only 1!/4in. for the back, maximum cut-off
79%. Even more uneven at this setting were the
leads: zero for the front and 3/16in. for the back. As
the engine was notched up, the lead of course
increased, as did the discrepancy in both cut-off
and lead between front and back ports. Reversing
was by steam-assisted lever, which could
apparently be lethal if the driver let go of the ‘pole’
at the wrong moment! This may perhaps at least
partially explain why many Caledonian men
tended to drive on the regulator, leaving the
reverser in one position as far as possible.

As originally turned out, the two 4-6-0s were
equipped with ordinary plain slide valves above
the cylinders, driven through vertical rocking
shafts from Stephenson gear with locomotive
type links, the eccentric rods being 4ft. 6in. long,
(fig 6). Incidentally, before friends and relations
of Inspector Meticulous put pen to paper, let me
say that my drawing is slightly illogical in that it
shows the right-hand motion, but with the
reversing arrangements (which were on the left)
inserted in the foreground. In a way, it would
have made better sense to have drawn the left-
hand motion, but other similar drawings in this
series have all depicted the right and I am trying
to retain some semblance of consistency — anyway,
that’s my excuse.

The steam ports measured 18in. x 13/4in., the
exhaust 18in. x 3!/2in. and the bridges between
them, 1!/4in., with a maximum valve travel in
full gear of 423/32in. I have so far failed to

unearth details of the lap, but it was probably
1 inch. In September 1904, the plain slide valves
were replaced by the Richardson balanced
variety, and apart from minor changes in 1905 to
reduce clearance volumes, the engines settled
down to several years of excellent work until
1911, when the boilers were again modified:
No. 49 in March and No. 50 in April, this time by
the addition of a superheater giving no less than
515sq. ft. of heating surface. This makes an
interesting comparison with the 262sq. fi. of the
Swindon superheater fitted 12 years later to the
Great Western Castles, although Churchward’s
pacific of 1908 carried 545sq. ft.

As was common practice at the time, the boiler
pressure of the Caley twins was reduced to 175psi,
and the balanced slide valves were again replaced,
this time by 8in. piston valves, while lubrication
was dealt with by a Wakefield mechanical
lubricator. Finally, the cylinder diameter was now
officially quoted as 203/4in., an abnormally
‘unround’ figure for the Caledonian. The net
result of these alterations was that the theoretical
tractive effort went down to 21,3491bf., a decrease
of nearly 15% from the figure trumpeted by the
Caley publicity just eight years earlier.

Numbers 49 and 50, along with the Cardeans,
which were also superheated, continued on top
link duties until well after the 1923 Grouping of
the railways, and obviously remained popular
with their crews, as 0. S. Nock recorded his first
sight of No. 50 in August of that year at Glasgow
Central, in charge of the 3.50pm express to
Liverpool and Manchester “... so immaculately
clean against the drab background as to be a
positive apparition.” Both locomotives received
new frames and cylinders in 1924, at which time
they were given smokebox number plates
bearing their new LMS numbers of 14750 (No. 49)
and 14751 (No. 50). Rather more controversial
was the removal of the elegant smokebox
wingplates and a repaint in the new owner’s
colour scheme of crimson.

At this point, [ imagine all true Scots will react
in similar fashion to my friend quoted in the
opening paragraph of this article, but putting
aside one’s personal emotions and prejudices,
along with any nasty suspicions of a take-over by
the sassenach Midland Railway, I would have
thought that these two noble locomotives would
actually look rather splendid in red. Unfortunately,

as a result of one of the many changes in policy
on the LMS in the 1920s, both engines finished
their carcers clad in a funercal unlined black,
before being withdrawn in 1933, No. 50 in
March and No. 49 in December, after 30 years of
faithful service.

They outlived the last of their more famous and
younger cousins, the 903 Cardean class by three
years; one reason for their greater longevity may
well have been the main frames, which on Nos. 49
and 50 were a substantial 1!/8in. thick, compared
to the 1!/16in. of the Cardeans, with generous
metal allowances around the cut-outs for the
driving and coupled wheels, as can be seen in fig 6.
The frames were also very well braced and all
bearing surfaces were obviously intended for
sustained hard work, despite which No. 49
apparently gained an unenviable reputation for
running hot in later years.

Miniature version

When it comes to building a miniature version
intended for live passenger hauling, scale
thickness frames would be too flimsy, (about
3/32in. in 5in. gauge), and life is not made easier
by the fact that those on the full size engine were
joggled twice: the first opposite the back rim of
the rear bogie wheels, from 4ft. 11/2in. between
frames to 4ft. 0!/4in., and the second just forward
of the cylinder block, so that the distance
between the frames tapered to 3ft. 101/4in. at the
front buffer beam. On the full size locomotive,
this complicated manoeuvre avoided full cut-outs
round the bogie wheels, which would have left
about 4in. depth of frame above the front wheel.
With our sharper curves and bumpy tracks, a
scale joggle would give totally inadequate
clearance for the bogie movement, and if a full
cut-out is made, depth of the main frame is down
to about 1/8in. in 31/2in. gauge.

One possible way round this, which avoids
ruining the appearance, is to fit a substantial
!/gin. thick horizontal stretcher between buffer
beam and cylinder block, but lifting this heavy
locomotive would put a great strain on the front
end. Making the cylinder/valve front cover a
solid block might help, but the shallowest section
of main frame is unfortunately just forward of
this, so all in all, it would appear that a little
judicious shrinking of the bogie wheel diameter
is called for. Incidentally, I omitted to mention
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Figure 7

that the bogie pivot is one inch in front of the
centre line, as is the case with several Stirling and
Drummond derived locomotives, and has been
discussed in a previous article in this series.

The diameter of the bogie wheels on the full
size engine was 3ft. 6in., with the usual 10
spokes, which scales to 2%8in. for 3/2in. gauge,
321/32in. for 5in. gauge, and 5'/4in. for 7!/4in.
gauge, but a reduction of around 10% on the
tread diameter as suggested above, is probably
necessary to help clearances.

The driving and coupled wheels have 22
spokes and are 6ft. 6in. dia. (47/8in., 629/32in.,
and 93/4in. in the three main gauges), a fairly
casily obtainable commercial size, and on Nos.
49 and 50, the driving wheels fortunately were
not ‘dished’ outwards as they were on the later
Cardeans in order to squeeze another inch of
bearing surface. But beware a potential problem
that has reared its ugly head in a previous article:
the throw of the crankpins is only 10in., rather
than the 13in. you might expect from the piston
stroke. One detail which affects the appearance
quite noticeably is that the radius for the curve
of the splashers over the driving and coupled
wheels is struck from a point one inch above the
axle centre, which accentuates the general
curvaceousness of these elegant locomotives.

The valves were always above the cylinder
bores, but depending on which period you wish to
model, or perhaps where your particular interests
and skills lie, you have the unusual choice of plain
slide valves (1903-04), Richardson balanced
valves (1904-11), or piston valves (1911-33).
Strictly speaking, piston valves are only correct in
conjunction with a superheated boiler, balanced
valves with the shortened tube length and no
superheater, and plain valves with the original
long-tube boiler, i.e. the equivalent of 17ft. 3in.
between tube plates. My personal preference if
building this engine, although it would probably
cause Curlys old friend Inspector M. some
anguish, would be to use a radiant superheater
and recess the front tube plate even further into
the barrel, more or less as suggested by I D. in
The Engineer a century ago, combined with
balanced slide valves.

If you wish to use scale diameter cylinders,
you again have the unaccustomed luxury of
three choices: 20in. (1903 or 1904-11); 203/4in.
(1911-33); or if you believe the original Caley
publicity, 2lin. (1903-4). Personally, I think I
would risk a thunderbolt from LBSC’s Astral
Belle and go for the equivalent of 19in. or even
18in. diameter: not only would the engine be less
likely to “dance” when getting away, but clearances
would be much easier. The standard width
between frames in 3!/2in. gauge, for instance, is

27/sin., and two cylinder bores of a scale 21lin.
dia. would fill all but !/4in. of that space, which
is pushing one’s luck. I would try to retain the
26in. stroke, although as is obvious in fig 6, the
space between the rear bogie wheel and driving
wheel is very cramped. In full size, the distance
is 7ft. 2in. centre to centre, which particularly in
31/2in. gauge (5%/8in.), does not leave much room
for eccentric rods (4ft. 6in./3%/8in.,), plus
expansion link, plus intermediate valve spindle
with suspension lever, plus vertical rocking shaft,
plus main valve spindle.

Commercially available castings for cylinders
with valves above were discussed in the second
article in this series on the North Staffordshire
Railway 4-4-2Ts (M.E. 4194, 2 May 2003), so I
will not go over the same ground again, except to
say that if you wish to retain the equivalent of the
26in. stroke of the prototype, beware the short
cylinder blocks of designs like LBSC's Mabel, the
stroke of which is equal to only 221/2 inches. The
most hopeful possibilities in 3!/2in. gauge appear
to be LBSC’s Molly and Mona, and in 5in. gauge,
the same designer’s Maid of Kent, Martin Evans’
Super Claud, both slide valve, and Martin’s
Crewe Alexandra or 139, if using piston valves.

The boiler, though large, is about as
straightforward as it could be, with a round-topped
firebox, but I certainty would not go for the so-called
Crewe type firebox backplate; it causes a loss of
grate area, which however slight, is not a good
idea with this tube length, even allowing for a
substantial ‘recessing’ of the front tubeplate.

A tiny detail worth noting is the coupling at the
front end of the locomotive, which consisted of a
single long link, and J. N. Maskelyne recorded
that it was an absolute ritual with Caledonian
crews that before the start of every trip, it should
be placed in its upper position, leaning against the
front buffer beam. Another Caley feature, a
version of which became a standard fitting on the
LMS, was that wonderful deep hooter, which
must have sounded absolutely fantastic, in the old
sense of the word, echoing round some remote
Scottish glen. Our old friend LBSC gives
instructions in the Live Steam Book for making
the LMS version, using a resonator box, but of
course, as he pointed out, the small one will under
no circumstances have the carrying power of its
full-sized relation, due to basic laws of acoustics.

Colour schemes
I have already expressed my opinion that
‘Caledonian Blue' was one of the finest colour
schemes used on a railway locomotive, but what
exactly is ‘Caledonian Blue’? When first turned
out, Nos. 49 and 50 are reported to have been
painted the official Prussian Blue, which was
standard at least from the 1890s, but they were
soon repainted in the lighter shade introduced in
the early years of the 20th century, possibly at the
time of the 1904 boiler modification. Apart from
the oil painting already mentioned, a colour
lithograph of No. 50 in the original colour was
issued with Volume 13 of the Railway Magazine.
A major complication in identifying the Caley
blue, or for that matter any other railway’s
version of that colour, is the sensitivity (or lack of
it), to the different colour wavelengths possessed
by the black and white photographic emulsions
of the day. The early photographic processes

Figure 8

were, to all intents and purposes, capable of
reproducing only the blue end of the colour
spectrum, and while the introduction of what was
later called ‘orthochromatic’ emulsion extended
the sensitivity into the green area, the material
was still extremely blue sensitive — or to put it
another way, both the older ‘ordinary’ and the
new ‘ortho’ reproduced pure blue as a much
lighter grey than it appeared to the human eye. In
1906, three years after the Caledonian twins first
saw the light of day, the first panchromatic plates
(literally ‘sensitive to all colours’ — back to
Greek again) were put on the market, which not
only reproduced reds much more accurately, but
were relatively less blue-sensitive; the latter
colour therefore appeared slightly darker than on
the orthochromatic emulsion, which continued to
be commercially available for many years.

As in most cases we have no means of
knowing which was being used on any given
photograph, it is impossible to compare the
various renditions of the blue with any accuracy.
Contemporary observers have reported that
Caledonian Blue varied over the years, but
whether this was due to photographic variations,
variation in the paint itself, or because of fading,
is difficult to tell at this distance in time. Blue,
especially the lighter variants, has always been
notorious for impermanence and inconsistency,
as British Railways discovered to their cost in the
1950s, and it seems likely that the Caledonian
suffered similar problems 30 years earlier. From
around 1920, many engines once again left
St. Rollox clad in a much deeper and presumably
more stable shade, while yet another variant
appeared on the Pickersgill 4-4-Os built by
outside contractors. Fortunately, the 4-6-0s were
always overhauled and repainted ‘in house’, so
that does not concern us.

Other details of the Caledonian colour
schemes are as follow: the wheels were blue with
black tyres and axle-ends on most engines; one
photograph of No. 50, however, shows the
driving axle-end only as being left bright, a
slightly bizarre effect. Lining was black, edged
each side by a white line, while the springs for
engine and tender and the frames of the engine
were black. Running boards and steps on the
engine along with the frames of the tender were
deep lake, edged with black, with a white line
between the lake and black.

The initials C R and the engine number
appeared on the front buffer beam, and the initials
also appeared on the side of the tender, normally
in 10in. high letters, but half as large again on No.
49 and 50, while the engine number was also
displayed on the back of the tender. Numbers and
letters, including names where carried were gilt,
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shaded to the left in red with white highlights and
blocked in black to the right, while the armorial
device, (fig 7), appeared twice on each side, on
the leading splashers of the locomotive, and again
between the C and R on the tender. The one on the
tender was normally flanked on each side by a
scroll, but on Nos. 49 and 50 only, (although not
on the Cardeans), it was surrounded by an ornate
design of gilt leaves and thistles, (see fig 1, M.E.
4212, 9 January 2004).

The buffer beam was unusual, in that the
vermilion used by most other railways was on the
Caledonian confined to a central panel between
the buffers, the shanks of which, together with the
outer segments of the beam itself, were painted
the same deep lake used for the running boards,
the vermilion panel separated from the lake by a
black and a white line. The background to the
brass number plates on the cabside, (fig 8), was
originally red, but at some time during the first
decade of the 20th century, blue was substituted.

John Mcintosh

When John McIntosh retired in May 1914, at the
age of 72, he bequeathed a fine fleet of
locomotives to his successor, William Pickersgill,
but sadly, he enjoyed only four years of
well-carned retirement before his death in 1918.
Perhaps because he had well and truly worked his
way up through the ranks, he had a gift for
getting on with people from all strata of society,
in an age when lines of demarcation were much
more rigid than they are today.

One of his responsibilities from his initial
appointment in 1895, was the running of the
Royal Train on its frequent journeys to and from
Balmoral, when, apart from official duties, he
apparently kept H. M. King Edward VII highly
entertained with an inexhaustible fund of blue
jokes. Three years before he retired, the same
Royal Train, but now of course with King George
V on board, made a special stop on its way back
from Balmoral to invest the Caledonian
Locomotive Superintendent as a Member of the
Royal Victorian Order (M.V.0.), a high honour.
Obviously, I would not dream of suggesting that
this had anything to do with the unofficial
entertainment John Melntosh had provided over
the years for the previous monarch.

In conclusion, [ would once again like to thank
Keith Moore at the I. Mech. E library for digging
into century old archives and Laurie Marshall for
the loan of extra photographs.
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Caledonian Railway Nos. 49 and 50
Useful Dimensions
Note: these are intended specifically for use in producing a miniature version of No. 89, so ‘internal’
measurements such as heating surface and diameter of boiler barrel sections are omitted.
The figures for 312in. and 5in. gauges have been calculated to the nearest 1/64in.,
using 3/4in. to the foot and 11/16in. to the foot respectively.
For gauge 1, halve the 31/2in. gauge figures, for 21/2in. gauge, halve the 5in. gauge figures,
for 71/4in. gauge, double the 31/2in. gauge figures. Figures prefixed by = are approximate only

3/4in. scale 11416in. scale
Description Full Size (31/2in. gauge)  (5in. gauge)
Length over buffers, engine and tender 65ft. Bin. 491/8in. 8919/32in.
Overall length of engine ~38ft. 9172in. 29%32in 41713zin.
Length of engine main frame arft. 2734in. 305/16in.
Overall length of tender ~26ft. 2in. 195/8in. 2751 /84in.
Height to top of chimney 12t 11in. 91116in. 1323/32in,
Height to top of dome ~121t. 11'/2in. 923/32in. 149 B4in.
Height to top of cab =11ft. 101/2in. 828/32in, 113984in.
Width over footsteps (maximum width) 8ft. 1112in. 623/3zin. 933/84in.
Width over footplate 8ft. 6in. 81sz2in.
Width over cab 7ft. 514in. 77/186in.
Height of footplate above rail level 4ft. 03/gin. 31732in. 48/32in,
Distance between frames at buffer beam 3ft. 101/4in. 257/84in. 43732in.
Locomotive wheelbase, total 28ft. 8in. 21172in. 3029/84in.
Divided into: Bogie wheelbase 6ft. 6in. 47/gin. 629/32in,
Rear bogie to driving wheel 7ft. 2in. 5%8in. 7%9/84in.
Driving wheel to mid-coupled 7ft. 6in. 55/8in. 731/32in.
Mid-coupled to rear coupled 7ft. 8in. 55/gin. 731/32in.
Tender wheelbase. total 16ft. 6in. 12%/in. 1717 32in.
Divided into: 3 x 5ft. Bin. 3 x 41/in. 3 x 527/32in.
Diameter of driving and
coupled wheels (22 spokes) 6ft. 6in. 4778in, 629/32in.
Throw of crankpins 10in. 5/in. 7/8in.
Diameter of bogie wheels (10 spokes) 3ft. Bin. 25/in. 323/32in,
Diameter of tender wheels (10 spokes) 3ft. 6in. 25/in. 321/32in,
Pitch of boiler above rail level 8ft. 6in. 6%/8in. 91/32in,
External diameter of boiler (over cladding) 5ft. 31/2in. 331/32in, 55/8in.
Visible length of smokebox =3ft. 4in. 21pin. 335/84in,
Diameter of smokebox door 4ft. 33/4in, 315/84in. 437 fg4in.
Height of chimney above cladding 1ft. 711 /18in. 115/84in. 13in.
Height of dome above cladding 1ft. 105/8in. 113/32in, 2in.
Distance CIL chimney to C/L dome 10ft. 8in. 77/8in. 115/32in.
Cylinder bore (see text) ( 20in. 11/4in. 149/84in.
( 20%/4in. 119/84 127 /32in,
(21in. 15/16in. 155/64in,
Piston stroke 26in. 15/8in. 219/84in.
Distance C/L cylinders to C/L driving axle 10ft. Gin. 777min. 1027 32in.
Distance between G/L cylinder bores 2ft. 11/2in. 119/32in. 217 fs4in.
Length of connecting rod 6it. 8in. 5in. 75/84in.
Length of eccentric rod 4ft. 6in. 33min. 42532in,

Dimensions indicated thus = have been scaled from a drawing or photograph.
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The double pivot design involves a transfer link and radius rod between the
fixed structure of the branch line (right) and the swing beam unit (left).

A necessary design criterion was the ability of the mechanism to open
to 90deg. to provide ‘ride-on’ lawnmower access inside the area.

THREE INTO ONE
SWINGING BEAM SIDINGS ACCESS AT BRISTOL

P. W. Davis

describes an ingenious and
innovative design for use on the
Society’s 5in. gauge raised track.

ristol SMEE has occupied its present site at
BAshton Park for 30 years, during which the

5in/312in. gauge raised track layout has
remained unchanged. Hitherto, the 5Sin. gauge
passenger cars have had to be carried from the
present storage room at the station and lifted bodily
onto the track every running day. They seemed to
become heavier with the passage of time.

In 2000, a Lottery Grant was obtained, to help
pay for the construction of a dedicated carriage
shed to house the Society’s 7'/4in. ground level
and 5in. raised track passenger cars. A 5in. gauge
raised track branch line 150 yards in length was
constructed with a traverser to connect to the
main line. Three parallel tracks are provided
inside the new carriage shed to house the Sin.
gauge cars, and a 3-way swing beam was
designed and constructed to connect any of the
three tracks to the branch line.

One of the design requirements was that the
swinging beam had to be capable of being fully
opened (through 90deg.) to allow access for the
Society’s ‘ride-on’ lawnmower. The problem was

The transfer link features three pre-formed rail

sections, one or the other
of which aligns with the track in each of the three swing beam positions.

g BTy P T
- . ] . -,:wi i T
The configuration of the swing beam track

is evident from this general view.

how to maintain a connection between the beam
and the branch line in the three positions of the
beam, and yet allow the beam to be opened through
90 degrees. It was considered that a length of
flexible track would not have been sufficiently

Construction is substantial; springs are used to counterbalance the weight
of the swing beam and the assembly has been galvanised for longevity.

flexible to achieve this, and a swinging beam with
a single pivot would not align itself to the branch
line in all three positions.

A ‘double pivot’ design was finally adopted in
which an 8ft. long main beam is attached at one
end to a 16in. long transfer link which is pivoted
at its other end to the fixed structure at the end of
the branch line. A further guiding link, in the
form of a 6in. long radius rod, connects the main
beam to the fixed structure to achieve the
required motion. The geometry is arranged so
that the transfer link swings through half the
angle of the main beam. The top surface of the
transfer link carries three sets of rails, one set or
another of which align with the main beam and
fixed branch line in each position of the beam.

The major portion of the main beam is
supported on a horizontal pin so that it can be
lifted, carried round by hand, and lowered
into the appropriate receptacle provided at the
end of each of the three carriage shed tracks.
Much of the weight of the beam is counteracted
by a pair of compression springs so that it can
be lifted and carried round with minimal effort.
A leg is provided on the beam to support it in the
fully open (90deg.) position. The bearings are
mainly fully sealed and self-aligning. The entire

beam has been galvanised to provide a
maintenance-free installation.
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Keith Wilson

brings his description to a close
with notes on the grate and ashpan
before offering a blower design
and advice on raising steam and
preparing the locomotive for a run.
@ Part XLVIII continued from page 42
(M.E. 4212 9 January 2004)

anybody notices something missing, then
“ye are to confess it.”

The grate and ashpan always present problems,
the grate is fairly easy but the ashpan is often very
tricky, because it has to be fitted into place
avoiding many bits that are definitely in the way.

Grates can be made from black iron, rather
better than mild steel because the former has
rounded edges. Stainless is better, but by far the
best | have yet come across are the stainless
grates sold by Norman Spink (01246-277010).
They may not be cheap but they are very good
value for money, lasting very well indeed. Tough
as old boots, they need trimming to final size. [
discovered many years ago that my big bandsaw
was virtually useless even at very slow speeds. A
hacksaw, high-speed blade, and slow steady
strokes are de rigeur. Now, | know perfectly well
that carbon steel is actually harder than high-
speed steel; the beauty of the latter being that it
takes a far higher temperature to blunt or burn it;
however for some reason it is best for this task.
At least, that is what I have found.

The grates (fore and aft sections) each rest on
a pair of 3/16in. stainless pins threaded through
holes in the inner firebox, below the foundation
ring. This seems crude, but in practice it has
great advantages. It will be clear that dumping
the fire at the end of a run is a must. I recall
overhauling a George the Fifth which had the
steel ashpan riveted to the foundation ring.
Choked up to the proverbial ‘nines’ with non-
dumped fire, it had a spare heavy-duty grate in
the ash collection ... any questions?

This method works well. Because of the
presence of the axle, it is not possible to just

Ithink we are fairly near the end but if

ARG

release one end of the grate and let the pivoted
end suspend the whole thing. I suppose it might
be possible to do this process in two sections, but
frankly I cannot seec how. The brake gear has a
habit of being very much in the way too.

Over an ashpit, the two bottom doors in the
grate can be opened, prodding upwards with the
poker will then dislodge the grates, permitting
the ash and fire remains (often plus a good sheet
of clinker) to fall down. It is best to do this only
for the forward portion, when the firedoors can
be opened and judicious pokery with poker (what
else?) will propel the remains forward so that
they fall out. In case it isn’t obvious — and if you
don’t believe me you will try it only once — the
boiler must cool off rather a lot before you can
replace the grate.

In the case of smaller boilers, such as No. 2 or
No. 4, where the axle is not quite so invasive, it
is quite easy to pivot the grate at rear end and
have the front end resting on a little stand fixed
to the door — the one at the bottom of the ashpan
— so that on pulling the pin, the lot dumps itself
and the door can be put back almost immediately.
This can be a great boon if your fire clinkers up
during a long session; I write from experience!

It is a matter of choice what material is used
for the ashpan; mild, stainless, or brass are all
suitable. If mild, at least !/16in. is recommended,
for ashpan conditions are probably the worst on
the entire locomotive with lots of corrosive
substances present. Hot water from condensation
as the boiler cools off also takes its toll.

I have not shewn much detail or dimensions
with grate or ashpan, for they are easier to make
‘fitted” to the locomotive, but the doors at the
bottom can be pivoted by silver-brazing a picce
of 1/4in. square material across one end of each
door to aid in forming a hinge if drilled at each
end. A couple of holes about lin. diameter at the
ends of the pan will permit enough air in to
achieve combustion, possibly aided by some

- ~-
WR LOCOMOTIVE
 for 11/4in. gauge

holes along the sides; this is a matter for some
experiment. Try to get the doors of such a width
that they will fall clear of the brake rigging. A
crafty wangle here is to reverse the precise location
of the compensation levers and links; i.e. the two
long pull-rods can be moved quite a long way
outwards without affecting the efficiency of the
braking system. I hope thats clear.

It is perfectly possible to build in proper air-vent
doors or dampers, but due to the conditions in
ashpans, as mentioned above, they might well have
a short life so 'tis a matter for personal choice.

I have made two Saints in my time, broadly on
this design, however these were made (like the two
47s in 7'/4in. gauge) rather early in my list of
workings and were not quite so close to Swindon
design internally. I remember that for some reason
the two Saint boilers turned out to be lin. short
in the firebox, so 1 had to graft on a new rear
end. One of these boilers lasted 14 years in a
hard-water area with never a washout or
blowdown; [ am quite proud of that boiler! The
other one has been steamed twice as far as [ know,
but not since the early 70s. The engine was
dismantled so that it could have better detail made,
1 believe that it is only within the last year that it
has been re-assembled! But it looks a lot better!

Raising steam

1 have seen some weird and wonderful
contraptions for carrying out this rather
important task. The fire will not burn of its own
accord; a forced draught is required. One
possibility is a long extension chimney. The
trouble with this is that it needs to be very long
for the draught effect to be effective. I do not
know just how long, for I have never used this
system. However, many long years ago [ used to
assist in driving on the Littlehampton Miniature
Railway; the boilers were steel and raising steam
therefore had to be a slow process. With steel, the
boiler is made up of several distinct pieces, and

ALTERNATIVE ASHPAN LAYOUTS (SUGGESTIONS)
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Essentially simple, this blower is constructed
around a suitable ex-automotive 12V dc motor.

heat conductivity is low, so you can easily get
one end cold and the other end very hot; not good
for sealing joints. Once steam is raised. then

forcing the fire with a
strong draught from
the locomotives own
blower is okay.

In the case of
copper, not only is it
usually smaller, but
also the boiler is one
solid mass of highly
conductive material,
and due to old square-
cube has lots less
water, so it is rather
more difficult to
get vast temperature
differences. So a
forced draught right
from the word go is
acceptable. However,
there are forced
draughts, and forced
draughts. I recall on
one 101/4in. gauge
railway where the
operator thought that
direct use of a fan
would result in choking
of the fan. So he used
a low-pressure fan to
shove air into a large
jet inserted into a
wide tube hoping to
get a good draught
from the venturi effect.
Result: just over 11/2
hours to get steam up.
The engine was a
small one with a
boiler smaller than
our Saint’s ... any
questions? This system
requires much higher
pressures and fairly
small jets and if so
used is a good way of
draughting. However,
it requires a compressor
of reasonable capacity
— something like 2
cubic feet per minute
is advised. With a jet
about /64in. diameter,
or even !/16in., it will

i
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SIMPLE
‘BLOWER’

The body is furnished with a tapered inlet to suit
a range of chimney diameters.

probably need throttling back a bit to avoid
pulling the flames off the fire.
For occasional use, or where a compressor

is not available, an
clectric blower (so
called, no doubt,
because it is an electric
sucker) powered from
the car battery, is
probably the ecasiest
bet. While for 5in.
or smaller, dry cell
batteries are usually
okay, with a smaller
device but we need a
bit of ‘ocomph’ for a
big 71/4in. gauge job.

The design offered
here is easy to make,
and serves well. Several
have been made to
this design, and they
work well. My record
for raising steam fast
was on my giant
GWR  Prairie: 7
minutes from striking
the match to opening
the locomotive’s own
blower. This was using
barbecue  charcoal
soaked in paraffin.
Firelighters are another
quick way, or wood
sticks soaked in
paraffin  overnight;
any less time is next to
useless. With charcoal,
the absorption of
paraffin is very fast
and overnight soaking
is not needed. I keep
an ex-1 gallon ice-
cream plastic container
holding charcoal and
paraffin; immediately
after lighting the fire
the charcoal is replaced
from the dry sack.
Hence soaked charcoal
is always to hand.

Blower (Sucker])
There is little need for
descriptive notes here,
the motor can be
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purchased new or ‘rescued’ from a scrapyard car.
Make the boss to suit the motor shaft and fit the
top plate to the motor. Best to use aluminium for
the fan, for if you don’t manage to get the fan
balanced it can shake like ####+s+ when you
switch on.

Operation

Check that water is visible in the gauge glass.
There is no need for it to be other than just
visible, for the co-efficient of fluid expansion is
something around 100 times that of solid:
gaseous expansion is roughly 100 times again. So
as boiler temperature rises, the water level will
creep up the glass and at full pressure you may
expect just under half a glass. Put a couple of
shovels full (shovelfulls?) of soaked charcoal
into the box, then add one more with the stuff
already lit with a match or a lighter.

As an alternative, some cheap stores sell
piezo-electric gas lighters, usually for about £1.
However, I suggest that you do not ask for such
an item, but just ask for a gas lighter or you
might well be favoured with a rather blank look.
Set to give a flame two to three inches long
this device is dead casy to poke through
the firebox door, followed by pulling the
trigger. Very useful, especially if there is a good
breeze blowing!

Do not start the blower immediately; let the
fire burn by itself for a few moments until smoke
and flames issue forth from the door. Then start
the blower, add a bit more charcoal, close the
door for a while and then start adding coal.

With the fire lit and heating in progress, now
is the time to check the lubricator and oil-up the
works. It won’t be long before some vestiges of
steam appear, usually from the snifting valve(s);

few regulators are absolutely tight! If you can
hear it when the locomotive blower is opened,
there is probably enough steam pressure to use
that instead of the electric ‘sucker’.

It is a strange phenomenon that I do not
understand, but every engine | have made
exhibits a sort of ‘dead zone’. If for any reason
the pressure drops below 40psi, it takes quite a
long time for it to get back; above 40psi the rise
in pressure is quite rapid. Once you have about
40psi on the clock, give each injector a quick
test, then you can top up the tanks if necessary
and back onto your train. By the time you are
coupled up and piped up for vacuum brakes, the
boiler will be up to working pressure. There is no
need to faffle about until the boiler is full and
pressure is up, it is time wasted (probably only
after your first run!) Many’s the time have I
witnessed this.

If this is your first locomotive, keep an eye on
the water gauge and occasionally check the
lubricator. Warning. Do net use ‘ordinary’ oil
in the lubricator; it becomes very fluid when
hot and it will lose most of its lubricating
properties. One of my eight Prairies was
being operated — I certainly will not tell you
where or by whom — and the operator claimed
that it was always squeaking. I checked the
lubricator and the answer was obvious: thin
oil. Under such conditions it is about as much use
as white spirit.

Now, there is an oil that has been developed
for steam locomotives. It is called GP 1000, is
reasonably priced, and can be used anywhere on
a steam engine. Probably silicone based, it is
very good stuff indeed. However do not use it on
high-speed operations; when I had my first
supply it looked really good so I topped up the

oilboxes on my Myford. Result: on switching on
at top speed, as the oil got into the bearings the
lathe slowed down and stalled even with power
on. So thinnish oil for high speeds, GP 1000 for
steam engines (other than turbines!) The thick
green vegetable oil sold for superheated
applications is quite okay, so it is a matter once
more for personal choice. Incidentally, this thick
green oil is edible ... best of luck.

I do not see much point in telling you how to
drive, experience is a very quick teacher. But do
not be afraid to notch up by using the reversing
‘pole’ to reduce the valve travel. It will reduce
steam consumption without much reduction in
output power. In theory, the best way to drive is
by having the regulator full open (‘up in the
corner’) and controlling speed by means of said
pole. However, while this is perfectly true for
Walschaerts valve gear, it is not quite so good for
Stephenson’s, for due to the fact that notching up
advances the valve motion, it also advances the
exhaust side, producing choking, so the normal
position for Stephenson gear is only about the
20% mark. Walschaerts can easily run up to 12%
cut-off. So, if you try to run one of my
locomotives in this way, be prepared to partially
close the regulator as speed mounts.

I am often asked, by small boys “How fast will
it go, mister? " and my invariable reply is “I don't
know, and I am certainly not going to find out!"”
More than once I have had my hat blown off in
the slipstream (no passengers of course) and [
have witnessed (from a safe distance!) a
Highlander doing a fraction over 31 mph. Bearing
in mind that a full-size Saint once cleared the 120
mark beyond doubt; I reckon our 7'/4in. version
could show a clean pair of heels, as the
saying goes!

A PARTING OFF TOOL

Dr. R. Cutler
describes an old design for
which he has much admiration.

ne of the early tasks the beginner has to
Oma‘;ter on the lathe is parting off. This is

often embarked upon with some dread
even thought the current availability of rear tool
posts, with the tool in the upside down position,
has robbed it of most of its terrors. Normally the
cutting part of a parting tool is relatively wide
with tapering sides to give clearance. However,
where conservation of material is important a
thin tool is helpful and the ultimate in minimal
width blades is a suitably housed piece of broken
hacksaw blade. Such an arrangement can be
used to advantage in, say, parting off rings from

1/ 8w
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PART ING OFF TOOL

First angle projection

©

4-jaw chuck and turned down for /4in. to just
clean up on the diameter. A mild steel collar,
not less than 3/4in. dia., is bored fo suit this
diameter and then parted off 1/4in. long. This
collar is then drilled and tapped for a 2BA
grub screw.
The two strips used for the body can now be
separated and a step machined in each to
receive the hacksaw blade cutter. Hacksaw
blades are usually 0.025in. thick so relieve
each side by 0.0125in. or enough to allow the
collar to be fitted correctly when the blade is
inserted between the two halves of the tool’s
body. Most hacksaw blades have a wavy
toothed edge to provide cutting clearance so
this will need to be allowed for.

When making the cutting blade from a

piece of broken hacksaw blade, place the teeth

brass tubing or small diameter round stock.

Years ago, details of a suitable assembly were
described in M.E. and mine, made to this design,
was recently brought out of its oil papered
seclusion for the tasks outlined above. The
design is ingenious and, much as I would like to
take credit for it, this must surely go to some past
contributor who, perhaps, some more senior
reader can identify.

Construction is simple and dimensions are not
critical but those shown have proved to be
suitable. The tool consists of two pieces of 2!/2in.
long mild steel having a section of '/2 x /4 inch.
These are cleaned up and aligned with preferably
two 2BA screws although one would probably
do. With the two pieces aligned and bolted
together the opposite end face is centred in the

of the blade uppermost as some blades are
differentially hardened across their width. The
tool can now be assembled and tested. It is
probably best to restrict its use to small light
work but the thin blade is well suited to use on
light lathes. The tool is simple to make and
would be a good project for a beginner who
would have a useful addition to his
workshop at the end of the exercise.
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A busy scene in the steaming bays. (Photo: Malcolm Ford)
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Brian Remnant crosses the road with a small load behind Lady Margaret.

SWEET PEAS AT CINDERBARROW

Malcolm Ford
describes the 11th Sweetf Pea Rally,

hosted this year by Lancaster and
Morecambe MES.

he society agreed in 2001 to host this
year's Sweet Pea Rally and a small sub-group
was set up to work out the requirements
for the weekend. Easy really, all we needed were

. Sweet Peas, coal, water, a track, food,
camping facilities, fine weather, The Red Arrows
both days, Duchess of Sutherland twice on the
Saturday — nothing to it! (We really did have the
Red Arrows fly over each day and the Duchess
ran past twice on the adjacent West Coast Main
line — but unfortunately we cannot take the
credit for organising these events!)

I was rather doubtful about visitors coming so
far north to our track, but at Cambridge last year |
asked everyone I could about the possibility of
coming to Cinderbarrow and I was completely
reassured when the majority said "Of course we
will — it’s the Sweet Pea Rally! ™ Invitations were
sent out in December 2002 to 80 Sweet Pea owners
(a list has been drawn up by previous organising
clubs) and the replies came flooding in by return.

We eventually had 30 Sweet Pea derivatives and
5 Sweet Williams (including the original 71/4in.
version not seen at the rally before) plus 78
associated visitors to feed. We have found over the
past three years at our new site that planning the

catering for visitors is a “black art’ but for this rally
we knew beforehand how many to cater for. It
makes life so much easier for the people involved
(and for the Chairman fielding all the problems!)

During the winter of 2002/3 we lifted our outer
track (laid only two years previously) removed all
the granite chip ballast, replaced it with limestone
and welded tie rods across at each sleeper. Well,
that was the plan, but we only got halfway round
before the running season started again. Coal was
sourced in large quantities, the track weeded and
levelled, paintbrushes wielded in fact everything
we could think of was in place and ready for the
big weekend. Or was it? One week before the
event someone thought that the Chairman ought to
look at our drainage (we have a 5,000 litre cess
pit); when I did, I found it full! Panic, our usual
disposal contractor was unavailable, making silage
24 hours a day, and we only managed to rectify the
problem with a couple of days to go!

It is usual for visitors to arrive on the Friday
before the actual rally and some even have several
runs that day as well; it is almost becoming a
three day event. Our members were on site by
10am on the Friday and our first visitor arrived at
Ipm — Baob Short from Exmouth who had set off
in the (very, very) early hours and enjoyed a clear
run up through the motorway system. From then
on visitors arrived thick and fast!

The entire weekend was full of incident,
enjoyment, chat, renewal of old friendships,
making of new ones, running locomotives,

Brian Holland and Fair Rosamund Il pass the
distant signal.

Derek Craig with Irene on the traverser/tumntable.
(Photos, unless otherwise credited: Alan Green)

making the occasional repair, enjoying the
superb weather and the catering. On Saturday
evening we had the customary barbecue, with the
difference that we employed a commercial outfit
so that all our members could enjoy the evening
as well. The evening was so warm and balmy that
a small group (they know who they were!) were
still sitting out chatting and quaffing until the
early hours of Sunday!

After further enjoyable hours on the Sunday
the time came for presentations. It is usual on
these occasions to make one or two awards and to
say thank you. The June Drake Award for the
best locomotive was won by Jim Harrop from
Mansfield with Toby and the best 7!/4in. by
Roger Jackson with Sweet William No. 1. The
furthest travelled was Brian Remnant from
Dymchurch on the south coast, beating Bob
Short by some 15 miles! Ron Drake drew the
raffle tickets; the amount produced was in the
region of £250 some £100 up on previous events,
which was marvellous for Cancer Research.

Too soon it was time to bid our farewells
with promises to meet up again next year
12-13 June when the rally is to be hosted by
Fareham Model Engineers at their Titchfield
site; further details from Pete Reynolds (02392-
268351) or Blackgates (01132-853652). During
the weekend Martyn Chidlow was videoing
proceedings and copies of the resulting tape can
be obtained from him at M. C. Video,
Wrexham, (01978-350122). ﬁ

2

A serious-looking Brian Remnant with Janet and

Rex Mountfield among his passengers.
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‘HOPKINS’
HOT AIR
ENGINES

James G. Rizzo

in Malta, completes the construction
of his interesting Mk. Il engine and
finds it a lively and exciting power
plant when running.

®Part V continued from page 39

(M.E. 4212, 9 January 2004)

he crankshaft is cut from a 423/32in.
I (120mm) length of '/4in. (6mm) silver-steel.
Two discs (webs) are then cut from
111/32in. (34mm) brass rod, each 3/16in. (8mm)
thick and drilled !/4in. (6mm). Each disc (fig 44)
is marked !/2in. (12mm) off centre and drilled to
take a 3/16in. (5mm) crank pin. A roller or needle
bearing with a 3/16in. (5mm) I/D is fitted on
the crankpin.

The displacer con-rod is machined from /4 x 1/2in.
(6 x 12mm) brass flat shaped as shown in fig 45.
The big end is drilled to fit precisely on the
roller bearing while the small end is drilled
1/gin. (3mm). The distance between the centres is
13/16in. (30mm).

The crankshaft is now partly assembled. The
con-rod and crankpin are mounted on the crank
webs with spacer washers, and the crankshaft is
also inserted through the webs with space for the
con-rod/needle bearing and spacer washers. The
webs are held securely in a machine vice and
drilled vertically through to take a !/8in. (3mm)
hardened steel pin. The secured crankshaft is then
cut off between the webs and the ends filed off.

The crankshaft brackets (fig 46) are cut and
shaped from !22in. (12mm) aluminium alloy flat
bar, 1!/4in. (32mm) high, 1!/2in. wide and bored at
a height of 25/22in. (20mm) to take ball bearings
for the crankshaft, either 1/4 x 3/8in. or 6 x 15mm.
The brackets are drilled to take 2BA or Smm bolts.

The crankshaft assembly (fig 47) is placed
close to the displacer rod guide parallel to the
long edge of the top plate, the critical distance
being !5/16in. (24mm) between the centre of the
guide bush (or displacer rod) and the centre of the
crankshaft at top dead centre. A spot of Superglue
is put under each bracket once the position has
been properly ascertained. The position for the
securing bolts is marked, drilled and tapped.

With the crankshaft in place it is now possible
to locate the position of the power cylinder with
its centre in line with the crankshaft and within
short distance (3/8in. or 10mm) from the cylinder
block to reduce dead space in the pressure
transfer pipe. Once the position of the power
cylinder has been determined, a pilot hole is
drilled for the centre of the power cylinder.

The top cylinder plate is now cleared of all
assembled parts and then bored on a face plate to
take the power cylinder in a precision fit.

The components, now including the power unit,
are once again assembled on the top cylinder plate
and the position of the pressure transfer pipe
from the power cylinder plug end to the side of

the cylinder block is
marked. The cylinder
block is drilled to take
a 3/16in. (83mm) pressure
brass pipe. Builders
should note that this
pressure transfer pipe
will also have to go into
the displacer cylinder,
but at later point in the
assembly process.

A crank disc (fig 48)
is prepared for the
power piston. This is cut
from 111/32in. (34mm)
brass, 5/16in. (8mm)
thick, drilled !/4in. or
6mm according to the
crankshaft. The crank
web is drilled !/2in.
(12mm) off centre to take a !/8in. (3mm) hardened
steel pin. The web is cross drilled and tapped to
take a grub screw. A /8 x 3/8in. (3 x 10mm) ball
bearing is mounted on the crankpin, and the power
con-rod, clevis, power piston assembled at this
end. Any surplus length of the crankshaft is
marked for cutting off at a later stage. The power
unit is tested for smooth running, any adjustments
being made at this stage.

A 17/64in. (28mm) length of !/2in. (12mm) square
brass bar is prepared and machined to provide a
connection between the displacer con-rod on the
crankshaft assembly and the displacer rod (fig 49).
Two holes are drilled, !9/32in. (15mm) between

The Author’s Hopkins Mk. Il engine starts easily and by adjustment of the
phase angle can be fine tuned to maximise efficiency.

centres, one at 3/16in. (Smm) to fit to the displacer
rod, and the other crosswise to take a !/8in.
(3mm) for the con-rod. The bar is cross drilled at
the displacer rod end to provide for a 6BA (3mm)
grub serew. The connection is now tested and the
displacer rod should be able to move freely
upwards when the crankshaft is turned clockwise
when looking at it from the side opposite the
power unit end, i.c. the flywheel end.

We are now approaching the final stages of
assembly of the Hopkins Mk. Il engine. The first
step is to insert the displacer cylinder into the
cylinder block. As explained, the displacer enters
25/32in. (20mm) into the cylinder block and a mark

11/2" (38mm)

Crankshaft
Crankpin
b ‘ 111/32" or
‘ @ 34mm
5/16"
or FIGURE 44
8mm CRANK DISC (2 off)
718" or
22mm

needle/roller

beanks tc{;‘ﬁl

crankshal
»

g 112" or
_Y12mm

1 37/64" or 40mm
—

I“_: 1/4" or 6mm

=g
23

1|

lI I|

1316" or
30mm

FIGURE 45
DISPLACER CON ROD

FIGURE 46
CRANKSHAFT BRACKETS (2 off)
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to this effect made on the displacer cylinder. A mark
has already been made in the cylinder block where
the transfer pressure pipe joins this component.
Before inserting the displacer cylinder, since this
is an almost permanent joint, it is advisable to drill
the cylinder block; this should be at approximately
3/8in. (9.5mm) from the bottom end; however this
distance should be confirmed by aligning a piece
of brass tube from the power cylinder to the
cylinder block. The displacer cylinder is also
drilled to take the pressure transfer pipe.

Once the appropriate size and position of hole
is drilled and cleaned, the second step in this
process is to secure the displacer cylinder in the
cylinder block using epoxy resin adhesive, of
course with the displacer in place and running
free. When cured, the cylinder block and the power
cylinder are joined together by the pressure transfer
pipe, also epoxied in place and both components
are quickly mounted on to the top cylinder plate,
the power cylinder through the bore already
prepared while the eylinder block is bolted from
below. With these two main components in place,
it is possible to give the Hopkins Mk. II a trial
run under power.

Displacer and power cylinders are mounted on a
base plate, the crankshaft bearings are mounted
on the top plate.

The flywheel (photo 16) is a 4 x !/2in. (100 x
12mm) straight spoke aluminium alloy wheel
with an integral bob weight from some previous
engine. Any size of flywheel from 31/2in. to Sin.
(90-125mm) will do, always bearing in mind that
the larger flywheel has to clear the pump fittings
below the top cylinder.

Engine base

An aluminium alloy base, 64/64 x 335/64in. (170 x
90mm) and !4in (6mm) thick (fig 50) is now
prepared for the Hopkins Mk. II engine. It is
aligned against the power cylinder edge, leaving
the excess length on the flywheel side, and a
distance of 3/16in. (Smm) on either side of the top
plate. The displacer and power cylinders are placed
on the base (photo 17) and their positions and the
position of the four studs are marked. If studs are
not used, four holes are marked and drilled in the
base plate which will take bolts for securing the
cylinder block. The plate (fig 50) is then bored (on

power cylinder
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a faceplate) to take
the displacer cylinder
with a slight annular gap
(approximately 113/32in.
- 36mm), the four holes
that secure the cylinder
block are drilled to
take an 0BA or 6mm
bolt in the centre of the
circle scribed around
the plugged end of the
power cylinder.

The four legs shown
in fig 26 are cut,
fabricated and bolted to

the bottom base which in turn is secured to the
cylinder block and the power cylinder. The furnace
cover for the gas burner (as in the Hopkins Mk.
I) is also prepared and fitted to the base.

The water pump described and shown in
figs 27-30 can now be fitted to the Mk. II. First
a 13/16in. (20mm) O/D crank web with a !/g8in.
(3mm) crankpin ¥16in. (Smm) off centre is
mounted on the crankshaft next to the flywheel.
The positions of the pump and pump con-rod
arc marked on the base plate. In this engine
the centre of the pump bore is 17/64in. (28mm)
from the right edge and lin. (25mm) from
the front edge when viewing the engine from
the front.

FIGURE 50

ENGINE BASEPLATE
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The pump is mounted on the engine base and
connected to the flywheel crank pin. The priming
cup described in fig 31 is then added to the pump.

The cooling system is similar to that of the
Mark 1, i.e. a water tank with inlet and exit pipes
at different levels to obtain circulation by
convection. Readers may use the pump to circulate
water from the bottom tank to cooling tank. In
this case water from the exit pipe from the pump
is routed to the top of the cooling tank. An outlet
pipe high up in the upper tank slightly above

the inlet pipe maintains a constant water

level, allowing the right amount of water to flow
to the lower tank to keep the pump working
smoothly. This is a case for careful adjustment to
water levels.

The burner is similar to that of the Mark [, with
an identical furnace and an exhaust chimney pipe.

Running the Hopkins Mk. Il

The 90deg. phase angle is set by placing the
piston at bottom dead centre when the displacer
con-rod is half-way up the stroke. When viewing
the engine from the flywheel end, the flywheel

turns in a clockwise direction. The Mk. II has an
advantage over the Mk. I in that the phase angle
may be altered to maximise efficiency. This
angle may vary from 85deg. to 95deg., and is a
matter for fine tuning the engine.

This engine is a lively and exciting engine to
see running, [t is an easy starter and will run after
a few seconds of heating up. With the pump off,
the engine will run very fast, but will slow down
appreciably when the pump starts working,
making the drive and pump mechanisms a
delight to watch.

PRECISION MANUAL PRESSES
FROM
WEBER AUTOMATIC SYSTEMS

manual presses have been added to the

workshop equipment available from
Weber Automatic Assembly Systems Ltd. These
are economically priced presses designed for
precision operations with the initial capital outlay
usually recouped in a very short time for most
work contracts.

Toggle presses with cither round or square
rams can be supplied together with rack and
pinion options, which offer a constant pressing
force over the entire stroke length. A large throat
version is also available fo accommodate oversized
components. Typical workshop operations include
assembling/stamping, riveting, caulking, punching,
cutting and gluing.

These presses require relatively low operator
effort (typically 150N), and are available in a
range of capacities from 5 up to 30kN (kilo-
Newtons). They can all be supplied with precision
ram adjustment (within 0.02mm) to ensure
accurate positioning of the bottom dead centre or
point of maximum force. They all feature as
standard an Ergopress, laterally offset operating
lever, which is adjustable over 360deg. and can
be set for either left or right handed operation.
This versatility ensures that the machine can be
quickly set up to suit individual operators or
jobs in hand. This provides the optimum working
conditions with an unobstructed view and leads
to maximum production potential.

All models also have simple threaded spindle
height adjustment of the press head, and feature a
hardened and ground ram operating in a long,
honed high-precision ram guide. The extra rigid
press bases incorporate worktables that are also
ground for accuracy.

The square ram toggle presses cover the same
capacities and enjoy the same features, with the
additional benefits of absolute torsional resistance
with play-free movement and large tool support
surface minimising the need for tool guides

The Mader range of high performance

They can also be fitted with a return travel
lock, preventing partial stroke movement which
increases work piece quality, together with
stroke counter and a table bore to facilitate rapid
tool changing.

Rack and pinion presses can be supplied with
1kN and 1.5kN press capacities and are suitable
for extreme precision work, pressing in longer
components or other long stroke operations.
Long throat presses, with 250mm throat capacity,
can be supplied for 15kN operation.

All presses are manufactured for long trouble-
free operation and designed to be virtually

maintenance free. Both pneumatic and hydro-
pneumatically operated presses can also be
supplied for semi or fully automated production.
Further information is available from:
Weber Automatic Assembly Systems Ltd.,
3 Landscape Close, Weston Business Park,
Weston-on-the-Green, Oxford 0X25 35X
tel: 01869-343688; fax: 01869-343699;
email: weber(@btconnect.com: website:
www.weberautomatic.com

NEW ROTACRAFT 12 VOLT
ROTARY TOOL KITS
FROM SHESTO LTD.

wo excellent, ready-to-use, precision
Tminitool starter kits in attractive

aluminium alloy storage and carry cases
are now available. These two new 12V RotaCraft,
rotary tool kits are ideal starter kits and are
suitable for a variety of hobby, craft, electronics,
renovation and small precision DIY tasks around
the home.

Both kits include a 12V mini rotary tool,
which is low voltage powered for extra precision
and greater safety. A plug-in mini-transformer
and an ample selection of accessories for drilling,
grinding, routing, shaping and engraving are also
included. The kits are packed in attractive,
strong, aluminium alloy carrying and storage
cases with clear Perspex fronts and would make
excellent gifts.

The RotaCraft 12V Rotary Tool Kits come in
two versions:

1: The RC12 is a single speed kit comprising
of a 12V single speed rotary tool, a mini-
transformer and a selection of 44 accessorics.
Recommended retail price is £19.99.

2: The RCI8 is a variable speed kit comprising of
a 12-18V rofary tool, variable speed transformer
with speed control of 8,000-18,000rpm, and a
selection of 60 accessories. Recommended
retail price is £29.99.

The RotaCraft Kits are available at Maplin
Electronics, Hobbycraft, RS Components and
other leading Hobby and Tool stores.

For more details please contact Shesto Ltd.,
Unit 2, Sapcote Trading Centre, 374 High
Road, Willesden, London, NWI10 2DH;
tel:020-8451-6188; fax:020-8451-5450; email:
sales@shesto.co.uk; website: www.shesto.com
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‘UNCLE’ DAVE GINGERY'’S
SHOP NOTE BOOK 1
by Dave & Vince Gingery
Published by David ]J. Gingery
Publishing LL.C
ISBN 1 878087 258
Price £6.10
Available from Camden
Miniature Steam Services

eaders may already be aware of the books

written and published by Dave Gingery. He

is particularly well known for his series:
‘Build your own metal working shop from serap’.
This series of seven books sets out to explain how
the amateur can build a complete set of machine
tools for very little cost, using as a basis a home
made aluminium alloy foundry. Each new addition
to the workshop is used to help produce the next.
Opinion on the value of these books is divided.
Some regard the designs, methods and materials
used to be contrary to accepted engineering
practice while others applaud the author’s initiative
in putting the methods he has developed into the
hands of a wider audience.

My view is that if they help promote the hobby
then they are to be welcomed though the novice
needs to be aware that some aspects of the books
would raise the odd eyebrow in ‘pukka’
engineering circles. However, many must have
found the books of value, as it is reported that
over 100,000 sets have been sold worldwide.
That said. how many workshops have been built

using the methods described is not recorded.

The work by this author currently under review
is called ‘Uncle Dave Gingery s Shop Note Book
1 and is presumably the first of a series. It contains
a “collection of chicken scratch translated,
deciphered and illustrated by Vince Gingery." A
slim volume, it contains 59 pages of text and
presents a series of projects, techniques and advice
all designed to help the home workshop
enthusiast. The style is light and unpretentious and
would be of particular value to the beginner who
has just bought an old, ill-equipped lathe.

The design of the bench in the opening pages
would be of interest even to experienced workers.
The range of topics covered is diverse and
deals, among others, with aspects of lathe work,
bench work, tool grinding, dividing and work
planning. The book is not just about the
workshop; special techniques for specific model
engineering related tasks are described. I found
it an interesting read but, in my view some of
the techniques outlined are not as sound as those
described by other authors. For example, the
rotary table design may be based on sound
principles and a handy tool but could hardly
be recommended for gear and sprocket cutting
as suggested in the text. Far more reliable
methods have been described in these pages
and other sources over the years which may
involve a little extra work but would give more
consistent results.

If you rate the work of Dave Gingery then this
book should be on your bookshelf. Read it, enjoy
it and learn from it but temper what you read
with study of other established authors of books
on workshop technique.

‘Uncle’ Dave Gingerys Shop Note Book 1
(ISBN 1 878087 25 8) is written by Dave and
Vince Gingery and costs £6.70 in softback.
Published by David J. Gingery Publishing
LLC, P.O. Box 318, Rogersville, MO 65742,
USA, it is available from Camden Miniature
Steam Services, Barrow Farm, Rode,
Nr. Frome, Somerset BA11 6PS; tel: 01373-
830151; fax:  01373-830516:  email:
orders@camdenmin.demon.co.uk: website:
www.camdenmin.co.uk Neil Read

operation of 35in.
gauge locomotives
during public running
if required. The club

UK News

Bedford MES reports a very good
year from the commercial point of
view, enabling the club to keep
subscriptions down to a low level.
(Their words for any members who
disagree!) Chairman Alan Gildersleve
notes that some may not like the
commercial aspect of club activities,
but it keeps funds at a level which
enables necessary projects to
proceed. [ think those comments are
true of many societies. Several
developments are ongoing, including
the raised track building and
development and new storage
building. The structural steelwork
for the new raised track station
building nears completion and the
footings are part done. Some
changes to the ground level track
are to be carried out to enable

currently runs only
7'/4in. gauge during
public running. The
club will include a
traction engine rally in the 2004
exhibition over the end of May
Bank Holiday weekend. The club
‘Challenge for the Festive Season’
was for members to make a
woodscrew, as large or as small as
desired and with either a cross head
or a slotted head. We look forward
to reporting the results when they
are to hand. The 9 February
meeting will be a showing of a
collection of local archive films,
followed on 23 February by a talk
by Peter Haycock, Chairman of
SMEE, on making taps and dies, an
activity with which he was once
professionally involved.

At a recent auction held by
Bradford MES a ‘vast array’ of
items went under the hammer
including tools and equipment, a
radio controlled yacht and a box of

old Dinky toys. The sale of a set of
panel beating hammers elicited the
comment “He s teaching his wife to
drive!” while the vacuum cleaner
raised “That’s his wife’s Christmas
present sorted!"” Perhaps wisely, the
names of those responsible were not
recorded. One lot which remained
unsold was a large carrier bag full
of ‘Gaviscon’ tablets some two
years past their sell by date! This
caused me to wonder whether they
have some unusual model engineering
use besides their normal function!
The society is secking storage
accommodation for its portable
ground level track and trailer.
Anyone who can help may wish to
contact David Brimacombe on
01943-831557. The club recently
enjoyed a flying visit from Australian
member Richard Young who is also
a member of Bankstown Model
Engineers in Sydney. Perhaps they
might like to send a newsletter to
this column for more of a mention?

Bristol SMEE recently hosted a
visit by a group of 25 young people
and helpers from the ‘Princess
Royal Trust for Carers’ who devote

their time to caring for disabled
parents or siblings. The day included
a picnic and some cricket practice
followed by a wvisit to the track for
rides behind some of the club
locomotives. The day was very
successful and one of the helpers
enquired whether the event could be
repeated on an annual basis. A good
selection of items was presented at
the September *On the Table’ evening
including traction engine lamps,
wheels and trolley, various tooling
items, a full size motor home (just
the photo!), two locomotives, a
rotary steam engine and an ilc
engine — a good variety indeed.
The society hosted a visit by model
engineers staying at Brean Sands
for the week. The visitors arrived
with a wide variety of locomotives,
enjoyed a good time running round
and particularly appreciated the
lunch. The Brean Sands brigade
represented  Erewash  Valley,
Harrow & Wembley, Northolt and
Bournemouth societies. While all
this was going on Bristol members
continued with their usual Friday
maintenance work. The September
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public running day was eventful due
to the seizure of a rear axle box on
a 7l/4in. gauge narrow gauge 0-6-0
locomotive causing it to come to a
sudden and unexpected stop and
refuse to move any further. The
problems were resolved within
about ten minutes but only after the
resulting crowd of onlookers had
watched the locomotive “.. being
pushed along like a sledge by four
panting and red-faced elderly
gentlemen, who should have known
better at their age!” One member
of the public was heard to
ask “What fun, does this happen
every time? " She was assured that it
did not. There are welcomes for
four new members in the club
newsletter which also carries an
internet address giving access to the
valve gear computer programs
created by Charles Dockstader in
America. The site address is
www.tesn.net/charlied  During
the 22 running days available last
season, the club has carried 22,225
members of the public between
the hours 12:00 - 17:30 when the
railway is open. This gives an
average of 1,010 passengers per
512 hour day or about 184
passengers per hour. Can anybody
out there do even better?

Another club soon to be holding
an auction is Colchester SMEE
who which has a sale scheduled for
13 February followed by part two, if
required, on 27 February. We wish
them success with their efforts.
Details of all events can be obtained
from Secretary Les Hammond on
01376-511686. The club has a
budding young driver by the name
of Tarran Macmillan. Tarran joined
the club with his father and quickly
showed great interest in driving.
After a spell driving the club
electric locomotive Tarran moved
on to various steam locomotives
culminating in driving Brian
Upsons A4 Pacific with great
success. We are not told how old
Tarran is but congratulations to him
for his efforts; the club obviously
has at least one driver for the future,
Les Hammond reports a successful
year which included outings to
Tonbridge and Nottingham clubs,
and visits to Colchester by
Chelmsford, Peterborough, Chingford
and Reading socities. During the
trip to the Donington Exhibition,
one member was seen buying a
small tinplate clockwork chicken. It
appears that he is now paying
“monthly silence money” to the
person with sharp eyes who spotted
the purchase. Member Malcolm
Bradford has carried out experiments
on the amount of power the axle

In Memoriam
It is with the deepest regret that we record the passing of the following
model engineering society member. The sympathy of staff at
Model Engineer is extended to the family and friends he leaves behind.

Bob Moody

pump wuses on his Simplex
locomotive. He concludes that the
increase in power without the pump
is about 30%. His engine now
boasts two injectors and no pump!
Member Alf Marshall is to make
a new boiler for the club Butch
after the existing boiler was deemed
‘life expired’.

Track renovations at Goffs Park
Light Railway, run by Crawley
Model Engineers, has been
completed after a minor hiccup
with the last section ending up 3in.
short. The track has been tested and
was reported as being “in fine
shape and fit for running.” The club
had a talk on the Firefly project
being built at Didcot by the Broad
Gauge Society. Sam Bee of the
society gave a very interesting
illustrated talk, and explained that
the locomotive now has its boiler
fitted and tested and has been run
on compressed air. A newsletter
article described as “4 Bit of Light
Reading for Christmas” is “The
Mugwumps Guide to Injectors.”
The article was also described as
an “expert free zone' and warned
that experts entering the area may
seriously damage their health.
Symptoms were described as
“starting with a tightening of the
Jjaw muscles, the face goes red and
the hands start to twitch leading to
wild waving of limbs, frothing at the
mouth and finally total apoplectic
collapse.” Since 1 was able to read
the article without experiencing any
of the symptoms, 1 am obviously
not an expert!

Coincidentally, a definition of an
‘Expert’ appeared in the Guildford
MES newsletter. Said expert (or
specialist) is defined as “Someone
who knows more and more about
less and less until he (or she) knows
all there is to know about nothing at
all” The latest news on the Surrey
Young Modellers Competition is
that although it will not take place
in 2004, the society is trying to find
a volunteer to ensure that it or
something similar can take place in
future years. The club is in the
process of replacing the riding cars
for use on the raised track. Among
others, the reason is to reduce
maintenance and ensure safe
passenger carrying. A prototype
has been in use for the last season
and has proved a great success.
Parts are now in process of
manufacture for nine new trolleys.
A total of 1,778 individual wood or
metal parts will be needed. About
half of these will be ‘bought out’
with the rest being produced by
about 16 GMES ‘outworkers’. The

Stamford MES

intention is to have the trolleys in
use for the 2004 season. The club
web site at www.gmes.org.uk has
proved a great success and this is
due to the single-handed efforts of
member Tom Ralston. Member
David Longhurst has made a Keats
Angle plate following correspondence
in this journal. The only snag is that
so far all the jobs he has wanted to
use it for have been too big or too
small to fit. As David comments
“... but one day ...!"” Myke Baigent
comments on the dangers of boilers
scaling up with potential for
blocked water gauges and scaling
of the firebox wall water spaces.
He is to return to the subject in
future so we will report any advice.
My comments in a previous issue
related to the maintenance of the
club locomotive Stoke were
described as “almost tempting
providence”, and so it apparently
proved. A leak was discovered in
the centre of the tube stack so the
boiler was lifted and, after
investigation, member Len Steel
replaced the tubes. The boiler
fittings are currently being replaced
ready for the hydraulic test. |
promise to be more careful in
future when making comments
about successful maintenance of
locomotives! As the club was
founded on 1 January 1954, this
year is its ‘Golden Anniversary’
and a celebration weekend will be
held on 5/6 July. I wish to record
here and now that my mention of
this in Club Chat will in no way
affect the weather (good or bad) on
cither of those days.

Members of Leeds SMEE had
an interesting talk on East African
Railways by Keith Collins. This
included details of an incident when
a locomotive left the track and
ended up on its side without
damaging the adjacent track. The
train it was pulling still ended up in
the station even though it apparently
made its own way up a 3% incline
without the locomotive. The club is
seeking members’ views concerning
the possible change to a limited
company, one of the possible
measures being taken to minimise
the exposure of members to the
‘litigious society’.

We have received notice of
the annual model exhibition to be
held by Liskeard Model Society
on 6/7 March 2004 at the Liskeard
Community College. The exhibition
will cater for all types of
modelling interests.

Melton Mowbray DMES were
entertained to “the best talk we
have ever had " by Captain Douglas

Davidson recently. The topic was
tales of the sea in oil tankers but
also included stories from oil rigs
in Nigeria. The club locomotive
Lilla is to have an extensive
overhaul this winter with the aim of
having her back in service in the
spring. Brian Jones and Ken
Harrison are taking on this task and
from the initial examination have
produced quite a long list of items
requiring attention.

The useful three-wheeler dumper
truck owned by North London
SME was stolen recently and
was eventually found dumped in
a nearby strcam down a 12ft.
embankment. The truck was
rescued, apparently none the worse
for the experience and has now
been locked away. Our esteemed
Editor and North London member
Mike Chrisp has “grasped
the general meetings by the scruff
of their neck” and produced a
programme to encourage more
members to attend. These include
evenings for outside speakers
and also evenings involving
club members. The club held a
successful Halloween night but
were blessed with “some unwanted
intruders ™ at the end and members
are reminded to check the site when
they are at Colney Heath. The
more positive aspect is that one four
year-old was so impressed that he
wants to see all the special effects
again next year, preferably from the
‘inside’ as a junior helper. The club
celebrates its 60th anniversary
this year and is organising a
major event for the weekend of
4/5 September at Colney Heath.
North London is another society
looking carefully at the rule book in
order to avoid exposure to
litigation. One proposal involved a
reduction in the number of public
running days. Will this mean less to
amuse the youngsters who may then
drift into the sort of vandalism
described above? This seems to be a
good illustration of the ‘law of
unintended consequences’. [ wonder
how much time is spent in clubs
across the country on this ever
intrusive aspect of modern life?

Another club locomotive being
overhauled during the winter is
Hernia operated by Plymouth
Miniature Steam. It is reported
that at the end of the season, a
number of members descended on
the unsuspecting locomotive with
great haste to remove the parts
that were going for overhaul.
Plymouth is yet another society
reporting an attack of vandalism,
this time some 60 slates were
removed from the club house roof.
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The newsletter carries a picture and
description of David Newell’s
31/2in. gauge Nigerian Rivers Class
2-8-2 on which work started in
1960 when he was working in the
Nigerian bush. The locomotive was
machined on a Myford Super 7 to
which power was supplied by a
small generator as no mains
clectricity was available closer than
80 miles away. As the prototype is
3ft. 6in. gauge, at approximately
5ft. 6in. long, the model is large for
its 3!/2in. gauge.

The Chairman of Reading SME,
Gary Williams, reports a good
year for the club including more
visits to other clubs, more
exhibitions, a visit to the Black
Country Museum and the hosting of
SEQLEC this year. These activities

have raised the profile of the club
resulting in an overall increase in
membership. Great progress has
been made on the club site through
the year by the ‘Wednesday
Warriors” who are reported as
“continuing to work hard drinking
Harold Eadie’ tea.” Two birthday
specials held over the weekend of
22/23 November were a complete
success despite 2in. of rain and
everybody, including the children,
getting a good soaking.

Following the recent AGM,
Rochdale SMEE has a new
Chairman and President. The new
President is Jack Kelly who
replaces Ted Bennett who becomes
Chairman. Richard Readyhaugh
remains Publicity Officer and can
be reached on 01706-846499.

PARKSIDE RAILWAYS
CHAIN AND SPROCKETS

8mm + %" in stock at keen prices.

DC CHOPPER DRIVES
12 or 24v, 30, 60 or 100 amp. Reversing, Dynamic Brake, p.m., shunt,
compound or series available.
MOTORS AND MOTOR GEARBOXES
From 100 watt to 750 watt, 12 and 24v
SPEEDOS, AMMETERS, CHASSIS
All prices include VAT and P&P.
— SEND OR RING OR EMAIL FOR A FREE LIST
PARKSIDE ELECTRONICS
UNIT 2E+3] VALLEY MILLS, SOUTHFIELD ST, NELSON, LANCS BB9 OLD
Tel. (01282) 613646 - Fax. (01282) 613647 * Email. PSelectronics@btinternet.com

St Albans DMES now has a staff
of two editors producing the Gazette
with Alan Harmer responsible for
the material and Tony Mason
responsible for the printing. We
wish them both good luck with their

new responsibilities.

Saffron Walden DSME ‘Pinkies’
report a strange problem with one
of their signals occasionally showing
both ‘red” and ‘green’ which is
causing great amusement to the
‘Clankies’. No doubt the *Pinkies’

will sort this out before next season.

Q0000000 0Q

A mm’lmnm of 6 weeks notice is required for diary entries. Clubs and Societies
asked to include a hlophone number for the assistance of would-be visitors.
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Kinver & West Midlande SME. John Moxham: Railways of the World.
Contact John Campbell: 01384-891244.

8. Bits & Pieces. Contact Tricia Sturgeon: 01606-48586.

6 Maidstone MES. Quiz night. Contact Martin Parham: 01622-630298.
6 North London SME. John Beesley: Restoration of a Hunslet 0-6-0ST
Locomotive. Contact David Harris: 01707-326518.
6 North Norfolk MEC. Mr Wood: Lotus Part 2.
Contact Gordon Ford: 01263-512350.
6 Portsmouth MES. AGM. Contact John Warren: 023-8259-5354.
1] Rochdale SMEE. Mesting. Contact Mike Foster: 01706-360849.
/8 Festival of British Railway Modelling at Doncaster Exhibition Centrs,
Doncaster Racecourse. Advance booking (to 26 January 2004).
Aduits: £5, Children: £3, OAP: £4, Family (2+3): £16.
Information and Ticket Hotline: 01778-391134,
8 Cheshire Live St
8 Hornsby ME. Running Day. Contact Ted Gray: 9484-7583.
8 Sutton MEC. Track Day. Contact Mike Dean: 0208-657-5401.
9 Bedford MES. East Anglian Film Archive. Contact Ted Jolliffe: 01234-327791.
9 Erewash Valley MES. Evening Meeting. Contact Jim Matthews: 01332-705258,
9 Melton Mowbray DMES. Doug Hewson: Lost Wax Casting & Laser Cutting.
Contact Phil Tansley: 0116-2673646.
9 Saffron Walden DSME. Club Night. Contact Jack Setterfield: 01843-596822.
10 Crawley ME. Tak. Goffs Park Light Railway. Contact Allan Sinclair: 01283-888203.
10 Historical MRS (North West Area). Phil Taylor: Historic Modelling in
Photographs. Contact David Goodwin: 01224-880018.
10 Surrey SME. Professor Bryan Woodriff: Tramways of Kingston.
Contact John Cook: 020-8397-3932.
10 Sutton Coldfield MES. Barry Hares: Rolls-Royce in Miniature
{Model ‘Meriin’ engine) Contact Neal Harrison: 0121-378-3902,
1 Bradford MES. Committee Meeting. Contact John Mills: 01943-467844.
11 Harrow & Wembley SME. Simon Cole: Bells and Bell Ringing.
Contact Dr. Roger Greenwood: 020-8427-2755.
12 High Wycombe MEC. Bits & Pieces. Contact David Savage: 01494-527402,
12 N. W. Leicester SME. AGM. Contact John Elliott: 01455-847040.
12 Sutton MEC. Pressure Gauges Testing. Contact Mike Dean: 0208-657-5401.
12 Worthing DSME. Natter Night or Video Up2U.
Contact Bob Phillips: 01803-700642.
13 Colchester SMEE. Club Auction, Part 1. Contact L. G. Hammond: 01376-511686.
13 Dockland & E. London MES. Meeting (Bring & Buy Auction).
Contact P. M. Jonas: 01708-228510.
13 Hereford SME. Ladfes Night. Contact Richard Donovan: 01432-760881.
13 Toronto SME. Meeting. Contact Art Gordon: (905) B20-1988.
13-15 Brighton ModelWorld at the Brighton Centre. 10am-5.20pm; Adult: £6,
Child/Senior Citizen: €3, Family: €18, Contact Tim Steven: 01444-254057,
17 Basingstoke DMES. Stationary Engines. Contact lan Shanks: 01420-561741.
17 West Wiltshire SME. 16mm Evening. Contact R. Nev. Boulton: 01380-828101.
18 Birmingham SME. Auction Night. Contact John Walker: 01789-268065.
18 Bristol SMEE. On the Table Evening. Contact Trevor Chambers: 01454-415085,
18 Guildford MES. Bits & Pieces. Contact Dave Longhurst: 01428-605424.
18 Hornsby ME. Board Meeting. Contact Ted Gray: 9484-7583.
18 Leeds SMEE. Roger Spence: Film Show. Contact Colin Abrey: 01132-649630.
19 East Somerset SMEE. Roger Davis: Inland Waterways of the UK.

Contact Roger Davis: 01749-677195.

90000000

19 Historical MRS (Sussex Area). Geoff Roberson: West Croydon,
Its Significance. Contact Terry Cole, 17 Coombe Drive, Steyning,
West Sussex BN44 3PW,

19 Rugby MES. Alan Willmott: Silver Screen Show.
Contact David Eadon: 01788-576956.

19 Sutton MEC. Kevin Whitticase: Caring for Mr. Bassett.
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Contact Mike Dean: 0208-657-5401.

Kinver & West Midlands SME. Roger Bryan: Electricity Made Simple.
Contact John Campbell: 01384-891244.

MELSA. AGM. Contact Graham Chadbone: 07-4121-4341.

Rochdale SMEE. Rob Wardale: Model Jet Engines.

Contact Mike Foster: 01706-3608489,

Steam LS of Victoria. AGM. Contact Graham Plaskett: (03) 8750-5022.
Worcester DME. Roger Hennessey: The Atlantic Enigma.

Contact M. Lane: 01905-425972.

Historical MRS (Scottish Area). Chris Pendleton: North East Modelling.
Contact Richard Crockett: 01896-750730.

Homsby ME. Family Day/Boiler Inspection. Contact Ted Gray: 8484-7583.
MELSA. Social Dinner. Contact Graham Chadbone: 07-4121-4341.

N. W. Leicester SME. Running Sunday. Contact John Elliott: 01455-847040.
Steam LS of Victoria. Club Run. Contact Graham Plaskett: (03) 8750-5022.
Bedford MES. Peter Haycock: Making Taps & Dies.

Contact Ted Jolliffe: 01234-327791.

Historical MRS (East Lancashire/North Manchester Area).

Derek Evans: Etched Kit Construction. Contact John Sykes: 01706-823989.
Stafford DMES. Tenry McMenamin: Rail Vehicle Engineering.

Contact Chris Dobbs: 01889-270533.

Sutton Coldfield MES. Geoff Cowmeadow: Railway Films UK 1937-1962.
Contact Neal Harrison: 0121-378-3982.

Birmingham SME. 2004 Cup Competition. Contact John Walker: 01789-266065.
Harrow & Wembley SME. Marine Bits & Pieces.

Contact Dr. Roger Greenwood: 020-8427-2755.

Historical MRS (Bedford Area). Robin Cullup: Railways in the Kettering and
Cambridge Areas. Contact John Chamney: 01442-851214.

Sutton MEC. Non-Steam Night. Contact Mike Dean: 0208-657-5401.
Worthing DSME. AGM. Contact Bob Phillips: 01903-700642.

Brighton & Hove SMLE. Peter Jones & John Burling: The Southwold
Collection. Contact Mick Funnell: 01323-892042.

Colchester SMEE. Club Auction, Part 2. Contact L. G. Hammond: 01376-511686.

27

27 Hereford SME. Meeting. Contact Richard Donovan: 01432-760881.

27 Historical MRS (Essex Area). Dave Goodyear: Diesels, a Brush with Colour
Contact Jem Harrison, 27 Colne Place, Basildon, Essex S516 5UZ.

27 Kinver & West Midlands SME. John Swingwood: Film Show.
Contact John Campbell: 01384-891244,

27-29 Hornsby ME. LMLS Birthday Run. Contact Ted Gray: 8484-7583.

28 Historical MRS (Bristol Area). lan Pope: Forest of Dean Railways.
Contact Gerry Nichols: 0117-973-1862.

28 The Society of Ornamental Turners. Mesting.
Contact N. S. Edwards: 01234-358302.

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

29 Steam LS of Victoria. Working Bee & Barbecue Lunch.

Contact Graham Plaskett: (03) 9750-5022.
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sSTHIE  WOODWORKING

The UK’s longest established
woodworking show returns to
Alexandra Palace with a packed
schedule of events:

* World’s Leading Manufacturers

* Expert Woodworking Masterclasses

* Audio Visual Workshops * Kids Corner

* Latest Tools & Machinery * Competition Displays

* FREE ENTRY into International Crafts Exhibition (in adjacent hall)

= rr;:\ \_:,' J" e e, =

UPTO 33% WIT ADVANCE TICKETS!
o YVvili ll MAUDVYAINGUT I wi\NC | _\___-—-,-

TeI 0I 353 654422 WWW. getwoodworkmg comliwe



THE ESSENTIAL WORKSHOP LIBRARY

from NEXUS SPECIAL INTERESTS BOOKS

MODEL ENGINEERING BOOKS
Bufding Simple Model Steam Engines
Tubal Cain

This beck shows how to buid four model steam engines and
features designs and plans that even 2 beginner will be able
to follow.

1993 1-85486-104-2 2/ 0x/48mm
2 pggess  Wustrated papertack

Bufiding Simple Model Steam Engines Il
Tubal Cain

More projects ranging from a delightful litde nrbine 1o a
larger engine in e style of dhe magnificent Steam Engines of
the Highest Class” effered by toymakers before WWI. Fully
detailed methods of construction with the beginner in mind.

495

1997 1-85486-1476  210x148mm
2pges  Wustmated paperback 595
Model Engineering - A Foundation Course
Peter Wright

A new book by an experienced model engineer covering all
the basic techniques: understanding engineering drawings,
buying materials, marking out, sawing, fing, bending and
forming metals.

1997 1-85486-152-2  236x/8%mim
46 pages  Mhustrated papertack

Medel Enginecrs Handbook
Tubal Cain

This third edition compnises a compdation of tables, facts,
procedures and data that the author has found invaluable in
his model engineering activities. It provides a real mine of
infermation to which you will retum again and again.
1996 Ind Edition [-85486-1344  2/0x!48mm
M0 pages Hustrated paperback

The Model Locomotve from Scratch

B Terry Aspin

Based on a series of articles by (hudk, the pseudorym wsed
by the author for a series of arsicles published in Hodel
Engineer. All the text and flustrations have been specilly
preared by the author for this bosk.

1998 1-85486-1854 189 4dmm

9 pgges Mstated papertack

Introducing Model Traction Engine
Construction

John Haining

This beok ducsses types in a brief history, choice of model,
workshop processes and the tools needed for every stage of
construction. Profusely lustrated and full of mteresting and
el miormation.

1983 D-85242-805-7 210! 48mm
112 pages  Blusrated paperback

The Countryman's Steam Nammal

John Haining

First published in 1982, this new and enlarged edition covers
the design, construction and care of steel boilers in general,
with formulae and data wsed by fims of repute. Designs of
three vertical boilers are induded - the Sentinel, the (aradoc
and a Jinch scale version.

£1695

£995

flags

£6.95

1996 1-85486-1360  210x148mm

96 pages Blsrated papertack 595

An Introduction to Robotics

Harprit Sandhu

An introduction for the amatewr 1o the ideas and concepts of
robotics, a discipline that will eventually radically change the

way we work. The first part explains how and why robots
work and are controlled, while the second pant shows you
how to make a simple two-lepged bumaneid mbot that can
be programmed to walk from a penonal computer.
1997 1854661530 236x18%mm
208 pages Bumated paperback

The Amateur's Workshop

lan Brodley

Al model engineers are occasionally faced with an operation
outside their usual experience, with more than 430 line and
photographic ilustrations, this book is a comprehensive
reference book providing information on setting up a
worlshop and the wse of variows machines and wols.

1995 1-85486-130-1  210x!48mm

256 pages Fhustrated paperback

The Amateur's Lathe
LH.Sparey

Virtually the standard work on small (3-172 inch) lathework
sinee its original peblication in 1948.

" 0-85242-288-1 21l 38mm
2M papes Hustrated paperback

£4.95

895

895

WORKSHOP PRACTICE SERIES

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

1984 0852428375 20x48mm

128 pages Ihustrated paperback + 4 pages of colour
plates £695

Vertical Nilking in the Home Workishop
Amold Throp WPS 1
Small workshops, induding these of model engineers, are
making increasing use of small vertical milling machines. This
book explains how to use them (and lathe miling
attachments) in clear terms,

1984 085242843 210xi48mm
9 pages Iustrated paperback

Serewcutting in the Lathe
Martin Cleeve WPs 2
A fully comprehensive survey of the use of 2 lathe for all
formms of screwcutting in all thread forms, imperial and metric.
1984 0-85242-838-3  210x148mm
176 pages ustrated paperhack

£8.95

495

Foundrywork for the Amateur

B.Terry Aspin WPs 4
This book is regarded as the perfect introduction to casting
work in commen metas. This new edition, brings everything

right up to date.

1998 1-85486-168-9 21 0x148mim

112 pages Iustrated paperback £4.95
Hilling Operations in the Lathe

Tubal Cain WPS S

This book by Tubal Cain, who meeds no introduction to Model
Engineer readers, & a thorough and practical discourse on
haw to use the lathe for all types of milling work.

1984 0-85242-840-5 210! 48emm

128 pages Mustrated paperback £695
Neasuring & Harking Metals
Ivan Law WPs 6

Modd engineers and many small workshops do not meed, or have
access to, much of the sophticated measuring equipment wed in
industry. Accurate masng out and measurement by more basic
means at all stiges of work are comprehensively descrbed

0-85242-841-3  210x/48emm
112 pages Iustrated paperback

The Art of Welding
WA Vause WPS 7
This book sets out the basic tachniques for oxyacetylene
welding, brazing, Rame cutting and electric arc welding with
mild steel, cast iron, stainfess steel, copper, brass etc. in sheet
plate or cast form.

1985 0-85242-846-4 21 0xl48imm
86 pages Iustrated paperback

Sheet Metal Work

R.E Wakeford Wps 8
The author & an instructor in metal work and allied cralts
and desaribes dearly all the processes likely to be encountered
by the hobbyist in a model or ight engineering workshop.
1985 0-85242-849-9  20xi48mm

152 pages hustrated paperback £695

495

£6.25

Soldering & Braxng
Tubal Cain WPS 9
Joining metal by one form or another of soft and hard
soldering, o brazing with various alloys, are run-of-the-mill
jobs in model and light engineering workshops.
1985 085184546 20l 48eom
136 pages Iustrated paperback

Saws & Sawing

lan Brodley WPS 10
This book examines all types of saw, hand and machine, their
use, maintenance and useful tables relating to vanows

4§95

applications.

1986 0-65242-887-1 210/ 48mm

P46 pages hustrated paperback £5.95
Electroplating

JPoyner WPs 11

Thes tite will be of value to model engineers and smal
workshops wishing o plate with any of the customary metals
using simple equipment

1987 0852428626 21 0x!48mm

H pages Iustrated paperback 425

Drils, Taps & Dies

Tubal Cain WPSi1
In this book, Tubal Cain disauses drils and drilled holes and
threading with taps and dies, primarily by hand. Imperial and
metric sizes phus conversions are indluded together with all

standard thread gauges.

1987 0-85242-866-9  210xl48mm

104 pages Iustrated paperback £695
Malking Small Workshep Tools

Stan Bray WPs14

Making 14 simple but useil adjuncts o the tool kit for
bench and fathe wse, taking no more than 3 to 4 hours or
involving special materials, yet each able to save considerable
time i use a5 well a5 aiding acawacy.

1987 0-85242-886-3 21 0x48mm

7 pages Iustrated paperback 695
Workholding in the Lathe
Tubal Cain WPS 15

Tubal Cain discusses all the practical aspects of the subject,
with many photographs to ilustraie specific poins.
1986 0-85242-908-8  210x/48mm

12 pages Mhustrated paperback {695
Electric Notors
Jim Cox WPS 16

Principles, characteristics, operation, installation, speed control,
braking etc. plus generators, saety, testing and a useful section

on identfying and applying scrap motors.

1987 0-85242-914-2 210/ 48mm

136 pages  usirated paperback 695
Gears & Gear Cutting

Ivan Low WPS 17

Explanations and reasons for all comentional types of gears
are dearly set out in the book together with useful tables
and machinery techniques to form an invaluable reference

work for amyone dealing with machinery.

1987 0-85242-911-8 H&IM

136 pages Iustrated paperback £6.95
Bask Benchwork

Les Oldridge WPS 18

This titl detais normal bench practice suitable for engineering
apprentices. By avoiding broken tools and spoiled work, ths
book will save its cost many tmes over.

1988 0-85242-920-7 21 0x148mm
128 pages Iustrated pagerback

Spring Design & Manufaeture
Tubal Cain WPS 19
Every type of spring and all the necessary caloulations are
dearly explamed as well a5 matenak and methods.
1988 0-65242-925-8  210x148mm
96 pages Iustrated paperback

Hetalwork & Machining Hints & Tips
lan Brodley WPS 20
A workshop information pot-pourn combining usehul advice
and instruction for beginners, with explanations of tooks and
techniques often familiar in name but not always found
described in deail

1988 0-85242-847-8 21 0xl 48mm
96 pages Mustrated paperhack

Adhesives & Sealants
David Lammas WPS 11
David Lammas covers raditional adhesives, their advantages
and shortcomings as well as synthetic products.
1991 1-85486.048-8 210l 48mm
144 pages ustrated pagerback

Worlshep Bectries
Alex Weaiss WPS 11
This book deaks with electriiry in the garage or home
workshop and mdudes everything from fitiing a |3 Amp plig
1o wiring up 2 new workshop building.

1984 1-85486-107-7 21 0x/48mm
Mustrated paperback

95

£695

£495

£6.95

128 pages £495
Worishop Construction

Jim Forrest & Peter fennings WPS 13
Ths book contaims the detas for building the floor assembly,
walls and roof and covers the peripheral areas including kayout,
1995 1-85486-131-X  210xi48mm

144 pages Iustrated paperback £695

Electric Motors mn the Home Worlishop

Jim Cox WPS 24
Detailed advice is given on how to identity and make geod

wse of discarded and surphs motors from both domestic and
industrial sources and also how to operate three phase motors

from single phase supplies.

199 I-8586-1336 210 148mm

144 s Iustrared paperback %95
The Backyard Foundry

B.Terry Aspin WPS 15

This book covers basic princples, materiss and techniques,
pattern-making, moulding boxes, cores and core boxes, metals,
electric, gas and coke furnaces.

1997 1-8586- 1468 210x148mm

104 pages Mustrated paperbak 650
Heme Worlshop Hints & Tips
Edited by Vic Smeed WPS 26

A selection of usefd hints and tips culled from a wide fime-
scale of the Model Engineer magazine as refevant today as

when they were first prnted
1997 1-85486- 145X 210 48mm

18 s Iustrated paperback 550
spindies

Harprit Sandhu WPS 27

Spindles describes the design construction and use of a variety
of spindles that will be of mterest to the amateur engineer
and clockmakers,

1997 1-85486- 1492 210x Mémm

160 pages  Ilustrated paperback 695
Simple Workshop Devices

Tubal Cain WPS 28

This & an updated editon of a previously publhed tide, now
an essential addition to any model enginee’s library.

1998 1-8586-1506 21 0x [ 48mm

144 pages Mustrated paperback £695
CAD for Model Enginecrs

DAGBrown WPSs 29

Derek Brown shows how by taking one step at a time the
computer can soon be wmed into a versatle drawing tool
with many advantages over traditional drawing methods.

1999 1-85484-189-1 210 [ 48mm

128 pages Mustrated paperback 1695
Workishop Materials

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

1999 1-85486-192-1  210x 148mm

192 pages Hustrated paperback 95
Useful Workshop Tools

Stan Broy WPS 31

This practical collection covers benchwork, the lathe and
milling operatiors, and incudes: marking-out and machining
aids.

2000 854861948 210 x 148 mm
104 pagess IMustrated Paperback £ 6.95

Unimat Il Lathe Accessories

Bob Loader WPs 11
This author has become an acknowledged autherity on the
popular Unimat miniJathe, developing numerous accessories
and techniques to asist the model engineer in getting the
best from the machine.

2001 1854862138 210 x 148 mm

160 mges  Mustrated Papesback £ 695

Haking Clocks
Stan Bray WPS 33
This book explains the teminolagy of the dodmaker and
provides general details of dock comstrucion induding layout
of wheels and escapements.

2000 1-85486-2146 210 x 148 nm

128 pages  IBustrated Paperback £ 695

Please add £1 p&p for single book orders and 50p for each additional book ordered.

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

Highbury Leisure Customer Services, Berwick House, 8-10 Knoll Rise, Ompington, Kent BR6 OPS.
Cheques mate payable to Nexus Media Lid. or phone 01689 899 232/233 fax 01689 899 240




MODEL

CLASSIFIED

Advertisements

Send to Model Engineer Classified Department, Highbury Leisure,
3rd Floor Berwick House, 810 Knoll Rise, Orpington, Kent BREG OEL
Tel: 01689 899213, Fax: (01689) 899240, Emall: trobertson@highburyleisure.co.uk
All advertisernents will be inserted in the first available issue. There are no reimbursements for cancellations.
All advertisements must be pre-paid.
The Business Advertissments (Disclosure) Order 1977 — Requires all advertisements by people who sell goods In the

course of business to make that fact clear. Consequently all trade ads inModel Engineer carry this ‘T' symbol

MODELS AND MATERIALS

VENSON

NGINEERING

achi,
ang Tooljy g”e"

fBede

Tools & Machinerp

Bridgeport Mill, varLhead and new Dro 48"x9" table
Well Saw, Small power Hack

Heavy Duty spot welder £275
Arboga Maskiner geared Head Pillar Drill 3mMT £875
|NEW TOOLING STOCK
|10" Rotary Table £180
|Versatool Tool Cabinet £150
[Bridgeport Scotting Head £700
|Arbor Pr 20FF £100 sach
Thompsen Matrix Slips Imperial £100
3MT Boaring & facing head £325
2MT Vertical head (small) Tom Sanier £300
|Hoffman Dividing Head Excellont Conditi £400
Bridgeport Cherrying Head Excsllent Condition £300
Close Pole Mag Bases POA
J+5 Wheel Balancing A h £125
Edipse Tilting Mag table £200
Cokhaster Triumph R/H Taper Turning £400|
INEW IN STOCK
|Adcock and Shipley Les Mill + Vertical Head Nice clith £1200
2 Boxford lathes A.U.D. B.U.D. C.U.D £750 - £1250
18" x 18" Crown granite surface table £150
Brazing hearth with bl & torch £150
Myford Minlcop copy turning lathe on cabl P.O.A.
|Startright 10" Planer Thick (as new) £800
Startright Saw Bench (as new) £850
2off Hme Brazing Hearts (as new) £200|
|Startright Terrier 6” Hacksaw (as naw) £750
Exe Hand operated surface grinder £950
|Wadkin Universal Cutter Grinder Type N.H. with lots of £1,500
|colchast dant ( ding condition) £1400
|R.J.H. Surface Finlsher (Grinder) £350
|R.J.H. Padistal Buffing } as new £200
]Hurrlwn LS Lathe Gap Bed with Tooling £800
|Colchaster Bantam 6" x 36" Gap Bad Dual Dials with Tooling Modam 1800 modal £1800
|F 4 Edward 4MT Pillar Drill Large machine with P.D.F. £400
2x Vlom Sharp Edge Grinders 1 as new £250]
Beaver in cutstanding condition 30 int Table £2200
Viceroy maetal/wood Lathe Hand Feeds with all its 1 phase Superb diti £475
|Bridgeport Mill Excellont condition 48” Table £2000
MISCELLANEOUS
Abwood vert-spindle surface grinder 18”x6” mag chuck, hand operated, little vsed
Bridgeport Head £225
V'lcoruT pedastal grindars, 2 off, ex cond (small & £180
Loytool sloting machine, 3* stroke, small footprint, swivel head, rebuilt & painted £1175
LBridgepert milling head, 2 speed motor R8 power quill (fits most mills, ke Adcock & Shipley 1ES) £850
Eclipse magnetic chuck 19" x 12° £300

Colchester Ch lathe (b

£350

Kin
Collet chucks, box blocks, vices, ungl%lplahi, surface plates atc

Please phone
each £100

Studant/Master Collat Chuck 2 of
student 18" F 1

Facep £95
Hort Pedestal Sander 15 Disc Ex Uni £350
3 phase = 3 phase Inverters for speed control £100 sach

WE ALSO PURCHASE QUALITY MACHINES & TOOLING « DELIVERY SERVICE AVAILABLE
PLEASE TELEPHONE BEFORE TRAVELLING - WEEKEND & EVENING VIEWING AND DELIVERY SERVICE

More machines ahw:ﬁs in stock.

Tel: 01274 402208 & 780040

The North East’s supplier
of new & used tooling and light
machinery for the model engineer

email: bedetools@yahoo.co.uk
Unit 35, Royal Ind. Estate, Jarrow, Tyne & Wear

RING FOR DETAILS
0191 428 6575

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

Stockists for:- SIP, US Pro tools, Draper,
Bergen, Laser and many more.
All at competitive prices, Mail order service available,

obile 07050 272169

4 Duchy Crescent, Bradford, BD9 5NJ

Seen My CAT!

Now on-line

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

Complete Home Workshops
and Models Purchased
Distance no object
Tel: Chris Moor on D115 825 4222

‘. PENNYFARTHING
®

TOOIS ltd. The Specialist Tool shop

Quality Secondhand
Machine Tools

at Sensible Prices

We purchase complete Workshops,

Machines, Models and Hand Tools.

Agreed settlement on inspection -
Distance no object

Tel: Salisbury 01722 410090

Web Site: wuwaw.pennyfarthingtools.co.uk

ETERNAL TOOLS
for all your specialist diamond
tools including our famous
diamond wheels & diamond files;
visit our freshly designed website
www.eternaltools.com

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




DOWN TO EARTH PRICES NOW
The Choice of discerning engineers
y These machines win on performance
DON’'T MISS OUT, we're
rated specialists nationwide
Private Modelmakers, Industrial Concerns
and Schools loyally served, supported by
masses of appreciative letters from our customers,
from over the entire nation, for all to read when visiting,
30 years establishment, as lifelong toolmakers &
retailers: A well proven combination for offering best
possible service & advice, with no fuss & misleading doubts,
1t not served by us befors, TEST US for an initial introdiuction.
Just 27p SAE will bring you a most in-depth informative brochure,
followed by a FREE Clarke's
impressive 2003 195 page A4 colour catalogue,
SHOP ARCUND by Blmeans  Enjoy an impressive demonstatration
sowould we, Dut these fantastic  of these 3 exceptionals, No sales
offers should apply the brakes,  pressures, The bokalikes have been
ALL YOU well scrutinized and not our chosce.

Glarke

HUaE
STOCKS

ST Lo o PAISLEY BE THERE IF YOU CAN
w;,_rrelsl win & carr. MACH INE 195 Leylends Foad, Burgess HiL

odzred o PAISLEY'S  CL430 £595 VWes! Sussax RH15 8HR Motk
comocariagoma  cisoom  £675  TOOLS 7ol o1 2a0066  or7asesrzco

& VAT paid, diect from

Clarks's Main Warehouse, CL300M €389 Give us a ring for a chat - VISITING BY APPOINTMENT

10 ADVERTISE CALL US NOW™

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 L
with high quality motor and is ready or visit www.newton-tesla.com

to mount, plug in and go!
r{"(”//‘-::-.-.—-

A s Es
||Julfft"l//}/_‘--l-—._7
The Oriving Foree in Autamation

4-6-2 comp

LBede Tools & Machinery

New & Used Toollng & Light Machinery Bought & Sold

Lathes:
Boxford BUD & CUD Metal lathes e
Harrison 8" 3 & 4 Jaw Gap Bed Taper Turning & Tooling ......
Colchester Bantam 2000 3 & 4 Jaw Gap Bed Face Plate
Myford ML7 384 Jaw 8 ToolNg 240 VOM ..o i e e misaie
Raglan5 3 & 4 Jaw & Tooling
Leinen & Boley Model LM 3 & 4 Jaw Collets & Tooling 240 Volt...
Viceroy TDS GB 3 & 4 Jaw Chuck & Tooling ( choice2 ) .......
Milling Machines:

Boxford VM30 Miling Machine - 30 INT.......
Twin Veertical ( Banch or Floor standing ) 2MT
Drill Machines:

Draper Bench Model D16 / 16 2MT 240 Vol .
Fobeo Star Floor Standing  1MT
Fobeo Star (Bench model ) ...
Progress NO1 Floor Standing ...
Startrite Mercury ( Bench model )

Union Floor Standing Drill Machine 1MT
Woodwork Machinery:
Kity 10" Table Saw 240 Vit £395

Unoion Graduate Wood Tuming Lathe with CHISIS ...........u e ess i s sssin o
Viceroy Educator Bowl Tuming 50" Bed & Tooling ( choice 2

Wadkin & Bursgreen Floor standing Bandsaw 15" Throat .......ceivinssiiissnees. 600
Wadkin & Bursgreen Planer 12" x70 * Table ... £360
Misc Machinery:

Oxford oil Filled Welder .. b 1O
Viceroy TDS9 Floor Standing Polisher ... basatis sy s A
Grinding Machines:

Exel swing Grinder 5 x 10 Mag Table .......ccoooieenns® B - |-+
J & § 1310 Cylindrical Grinder & Tooling £2100

All Major Credit Cards Accepted.
Photographs of all Machines available by Email or Post.

Machines listed are a sample of stock.
Can Deliver Nationwide with Pallet Line at an excellent cost.

Unit 35 The Royal Ind Est Jarrow, Tyne & Wear, NE32 3HR

W Tel: (0191) 428 6575 Mobile: 07966 285 390

Email: bedetools@yahoo.co.uk
ENGINEER WHEN REPlYINEuj

(24 hr update)

www.tradesalesdirect.co.uK (trade Prices)

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

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

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

THE TOOL BOX

For the best in used hand & light machine tools for all crafts
We also purchase good equipment and sell related books, as well as
roviding a world-wide back-issue service for Model Engineer and

gngineerfng In Miniature. We don't publish lists, but if there’s
something you need, get in fouch.

Open Monday — Saturday throughout the year
Tel/Fax: 01297 552868

www.thetoolbox.org.uk

Colyton, East Devon EX24 6LU
e-mail:

; R.A.ATKINS
mi MYFORD ML10 LATHES CHOICE ......ovoii munmemssnisiinssasenmss £450
LORCH LLV. LONGEED LATHE £500
COWELLS S0ME LATHE FULLY TOOLED ..o iiimiiniimmiiinsd £775

UNIMAT 3 BENCH LATHE WELL EQUIFPED ..
EMCOMAT 2 24" LATHE FULLY EQUIPPED ...
EMCO COMPACT 5 LATHE & MILLING HEAD

MYFORD ML7 LATHES, CHOICE FROM ... ..£450
MYFORD SUPERT LATHE FROM ........ £800
MYFORD SUPERTB LATHES FROM -£1200
MYFORD SUPERTB LATHES FROM ...

MYFORD SUPERTE PXF CABINET AS NEW ..
BOXFORD AUD 9 X 22 CABINE LATHE ........
AJAX BENCH MILL VERT & SLOT HEADS ..

ALL B

o S —

Mercer 0-25mm Outside Micrometer ¢+ M

. 256mm
Mercer 50mm-75mm Outside Micrometer »

OXED & UNUSED
Mercer 0-1: Outside Micrometer 'H1'-2' Outside Micrometer

Outside Micrometer
75mm-100mm Outside Micrometer

MYFORD VW-C VERT MILL R8 HEAD ...........
ALEXANDER PANTOGRAPH ENGRAVER & TYPE .......c......£200
100°'S MODEL ENGINEER TOOLS & EQUIPMENT
WE URGENTLY REQUIRE TO BUY WORKSHOPS
HUNTS HILL HOUSE, HUNTS HILL, NORMANDY,
GUILDFORD, SURREY GU3 2AH
Tel: (01483) 811146 Fax 811243

Japanese 0-6" Outside Micrometer Set, & Micrometers, Individually Boxed, £80.00 plus vat.

Bevel Protractor, Boxed, Unused

158 mmﬂ“!v‘r

LComplete Home Workshops
and Models Purchased
Distance no object
Tel: Mr Atkins on 01483 B11146




ENGINEERS
TOOL ROOM

The tool supplier for Professional &
Model Engineers
CUTTING TOOLS: HSS — COBALT —
COATED

Drills: Metric, Fractional, Jobbers, Long
Series, Boxed Sets

Reaming: Metric, Fractional Hand and
Machine.

Threading: Taps, Straight Flute, Spiral Flute,
Boxed Sets, Metric, Imperial, Unified, BA.

Dies: Split Dies, Solid Dies, Die Nuts, Metric,
Imperial, Unified, BA.

Milling: End Mills, Slot Drills Plain and Screw
Shank, Horizontal Cutters, Slitting Saws,
Collets.

Turning: HSS Tool Bits, Tungsten Carbide
Tipped Turning Tools, Insert Tools, Collets.

Measuring: Micrometers, Verniers, Dividers,
Callipers, Setting up Tools

Workshop Machinery: Lathes, Milling
Machines, Pillar Drills, Band Saws

Machining Services: full machining service
available, turning, milling, grinding, wire and
spark eroding, tool and mould making

“New” Tool Catalogue available FREE -
Send for one today

CHECK OUT OUR SPECIFICATIONS & PRICES
BEFORE ORDERING YOUR MACHINES - Confact
us for a Quotation
Part Exchange on some machine tools welcomed
Tel: 01443 777167 Fax: 01443
773347 Mobile 07770 988840
Web Site: www.engineerstoolroom.co.uk
Email: regpugh@aol.com
UNIT 28, ENTERPRISE CENTRE, LLWYNYPIA
ROAD, TONYPANDY, RHONDDA CF40 2ET

THIS SPACE COULD'BE
YOURS, CALL TODAY.J. 11

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 axisin a
variety of encoder lengths.

Phone +44 (0)1481-235708

TOOLS PURCHASED

Hand Tools and Machinery, whole or part
collections — old and modern. Will call.
Tel: Alan Bryson.

Tel: 01823 288135 (Taunton).

COMPLETE HOME WORKSHOPS

AND MODELS PURCHASED.
DISTANCE NO OBJECT

Tel: Mike Bidwell on
01245 222743

71/;" Britania locomotive wanted by
collector. A very good price payable.
PLEASE CALL 0121 358 4320

Wanted - all Loco Blueprints. Tel: 01983 293633
ir Fax: 01983 297755.

HI-TEC 3-PHASE CONVERTERS

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

to run 3-phase 415 volt machinery from a Single Phass.

We can also supply Transformers and Components.

Website: www.phaseconverters.co.uk

BOOST ELECTRICAL EN
Tel: 01959 534073 Fax:

Myford ML7 Bitzer Lathe with:- long cross
slide, thread gauge, lead screw vernier hiwheel;
adjustable histock oil pots; /, horse motor, raising
blocks (new); incomplete tistock (not original); no top
slide or tool post; complete no 1031 2MT standard
collet set, t/stock centre 2MT; revolving centre 2MT; pin
drive face place (new); spare set madrel back grears;
lead screw bearing unit; change wheels standard slow
feed get set + odds and ends. £350 ono

Phone John on 01252 512645

Alexander 2CGC cutter grinder,
8" 4-] chuck £50, roundhead student c/slide,
Uslide, tpost £100, f/plate, tailstock, archer unused

3MT tapping head
Tel: 01708 473013 (Essex)

for example.

engineering.

Fax (01425) 622789

B.C.A. Mklll Universal Jig
Boring 83 Milling Machine

A precision & robust machine for producing many types of
components. Milling, boring, drilling, indexing operations

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

Widely used in all types of manufacturing and model

Used examples available. P/E Considered. Details from:

Telephone (01425) 62256

Tenga Eng Co Ltd

Machine Tool Div, Britannia House
Stem Lane Ind Estate, New Milton,
Hants UK. BH25 5NN

Boxford 4'/," Model A on Boxford cabinet/stand
power cross feed, MT2 tailstock, screw cutting
gearbox etc. £700. Tel: 01834 891685 or 0786
6637792 (Pembs).

6" Round Head Colchester Stunent Lathe
motorised single phase c/w chucks faceplates
steadies £500 negotiable (Staffs).

Myford Swivelling Vertical Slide £60, Clarkson's
small milling autolock chuck R8 shank £65. Tel:
01543 262073 (Staffs).

Myford Rodney Mill Unit with:- 2 drive units
drawbolt mill spindle drawbolt for 3" BSW collets
1/2" Jacobs drill chuck 2MT £300 ono. Tel" John
01252 512&45&Hantﬂ,

Jacobs Type Gear Hobber built from castings set
of fears, work support over arm. £250 South East.
Tel: 0208 240 0741.

Warco 918 4.5" Lathe as new 9 months old. All
supplied accessories £685. Tel: 01992 303398
(Herts).

Workshop Equipment Lathe, Boxford, CUD, 24" x
41/,", cabinet, 240 volts 3&4 jaw chucks,
accessories, excellent £1475. Tel: 01689 829131
(Kent).

Harrison 140 Gap Bed Lathe well equipped
Colchester Bantam 800 lathe, equipped. Tel: 01425
622567. Tenga (Hants).

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




LYNX MODEL WORKS

Dovecote House, Malby le Marsh, Aliord, Lines LNI3 0IP
Tel: 1507450121 Mobik: 07899-806689

Website: wwwlymmodelworks oo uk

Emait infoil#lymmode works co nk

WORKING SCALE MODELS
AND SPECIALIST SERVICES
For everything from specialist parts manufacture to assist you complete your current
project through to the complete build, repair and renovation of working Locomotives,
Traction Engines, Stationary Steam Plants and Engines.
Machinery, Tools and Steam Engines always for Sale and Wanted to Buy.
Lynx Model Paints - a mnge of matched colour synthetic enamel paints in 250-ml tins
and sundries. We also carry out a full painting and lining service for that professional
finish to your model.
Visit our Website (www.lynxmodelworks.co.uk) or contact us today with your
requirements for a no-obligation quote or discussion. Please quote Reference SA in
any correspondence.
Quality & Service at the Right Price

ALL MAJOR CREDIT AND DEBIT CARDS NOW ACCEPTED

Free Metals Stock list for Brass, Copper, Aluminium,
Bronze, Bright Mild Steet, Stainless Steel, Silver Steel and
Continuous Cast Iron, metal-trader.co.uk Itd.

"Greenways" Iles Green, Far Oakridge, Stroud,
Gloucestershire, GL6 7PD. Tel: 01285 760818
Fax: 01285 760819 E-mail: sales@metal-trader.co.uk

= Carr's FLUX'S =
Cadbury Camp Lane, Clapton in Gordano, Bristol. BS20 7SD
Tel: 01 275 852027 Fax: 01 275 810 555

Email: sales@finescale.org.uk www.finescale.org.uk

INTERNAL COMBUSTION ENGINES

DRAWINGS, CASTINGS, MATERIALS, SPARK PLUGS, TIMING GEARS,
ETC AVAILABLE FOR A RANGE OF DESIGNS INCLUDING:

* 0.8CC & 5CC DIESEL

* 6CC TWO STROKE

* 10CC GLOW PLUG

* 2 CYL. 30CC O.HW

* 4 CYL. 30CC O.H.C

WORKSHOP EQUIPMENT

DRAWINGS AND CASTINGS FOR MILLING
ATTACHMENTS, BORING HEADS
VERTICAL MILLING MACHINE ETC

15cc Seal

RADIAL & STATIONARY STEAM ENGINES
PLEASE SEND £1.50 FOR ILLUSTRATED CATALOGUE AND PRICE LIST
WOKING PRECISION MODELS
27 Petts Crescent, Littleborough, Lancashire, OL15 8ED
Tel: 0780 8446915 (day) 01706 377508 (evening)
e-mail: graham@wokingprecision.f9.co.uk
www.wokingprecisionmodels.co.uk

AUCTION

FRIDAY 16TH APRIL 2004 AT 10.30 A.M.
STEAM MODELS, STATIONARY ENGINES,LOCOMOTIVES, TRACTION
ENGINES, PART BUILT MODELS,WORKSHOP LATHES & EQUIPMENT,
RAILWAYANA, 0 GAUGE, TOYS, CLOCKS and HOROLOGICAL ITEMS.

ENTRIES CLOSE THE 19TH MARCH 2004
For free advice on selling your item by
auction contact Michael Matthews MRICS.
Tel: 01404 42404.

7y gauge Jung Koppel Locomotive
AUCTION WILL BE HELD AT
Honiton Galleries, 205 High Street, Honiton, Devon
Tel: 01404 42404. Email: mmatthews@honitongalleries.com

Modern Pneumatic Airguns Ltd. D.1.Y. book/parts.
Details: SAE to MPA, East Lodge, Cowick, Goole,

DN14 9DA. 01405 860378

steam-models.uk.com
A small selection of our present stock of high quality live steam
models inc: 5" gauge Tasmanian Hunslett 4-4-0

with tender
7'/, gauge LMS
CasTines & Also chequer CasTINGS & L Class 5
DRAWINGS e 2 lina DRAWINGS FOR 10 : ‘ / 5 GN
, FOR 6 P &g DIFFERENT MILL : Sﬁrﬁ:ui; e
LY STEAM capping tools| ENGINES BOTH SLIDE . i
: BOILER FEED P & CORLISS VALVE
% pumps
P p— SOUTHWORTH ENGINES www.wshop.freeserve.co.uk Richard Evison
or s 6 KENNET VALE
et S.AE. 94"  CHESTERFIELD S40 4EW Tel: 01246 279153 Steam-models.uk.com

31/32 South Street, Riddings, Alfreton,
Derbyshire DE55 4EJ. Tel. & Fax. 01773 541527

ALL TRACTION ENGINES WANTED.

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

Please telephone Graham
0121 358 4320

BA FASTENERS IN BRASS
STEEL & STAINLESS

SPLIT PINS, TAPER PINS,

ROLL PINS, TAPS, DIES,

DRILLS, NUTS WASHERS,
RIVETS, MATERIALS

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

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

Many more steam items available.
www.steam-models.uk.com

CLOCKMAKING
METALS
AND BOOKS
CZ 120 Compo Brass Sheet/Blanks, CZ121 Brass Bar
CZ126 Brass Tube, EN8 & Mild Steel, Std Silver Steel
Gauge Plate, Suspension Spring Steel

Wheel & Pinion Cutting, Horological Engineering
15% DISCOUNT ON BRASS ORDERS OVER £20

Send Two 1ST Class Stamps For Price List
I.T.COBB, 8 POPLAR AVENUE,
BIRSTALL, LEICESTER, LE43DU
TEL 0116 2676063 Email itcobb@yahoo.co.uk

The Miniature Railway

Supply Co. Ltd

| PHOENIX Y PRECISION

www.miniaturerailwaysupply.com

Send SAE. and 50p (s

The Railway Livery Specialists

for authentic colour paints and waterslide transfers

CLOCK CONSTRUCTION & REPAIR
Books by John Wilding and W.R. Smith

Phone / Fax
01442 214702

fior & copy of our full catak o
PHOENIX PRECISION PAINTS LTD
P.O.Box 356, CHELTENHAM Glos, GLEZ 3Y
emal: siss@ptosnicpalnmoouk Tel (01247) BTEID6  wabetto: www phoantspainis. m. ok

Free Catalogue
01420 487 747

www.ritetimepublishing.com




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

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

All 31,”g LOCOS WANTED.

Tich, Juliet, Rob Roy, Firefly,
Jubilee, Maisie, Doris, GWR Hall,
Britannia, Hielan Lassie, etc.
Partbuilt or finished.

Any distance.

Please telephone
0121 358 4320

Model Engineering
Supplies (Bexhill)

www.model-engineering.co.uk
Email: diesel@1 7bexhill.fsnet.co.uk

MODEL LOCO ROLLING STOCK COLOURED BROCHURE £1.75 INC P/R.

MATERIAL CATALOGUE £1.25 INC. P/P.
VISIT OUR SHOP FOR 600D USED LATHES AND TOOLING PLUS RAW
MATERIALS AND FASTENERS.

PHONE/FAX. 01424 223702.
MOBILE 07808 212236

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

For real clay bricks
& tiles, call-

Grandad's Toys

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

Tel: 01536 722 822
|sHOP, EXIIBITIONS , MAIL ORDER & TRADE

Major Credit Cards accepted
ew ndstoysco uk

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

Clockmakers Tools. Milling Spindle, Kit
for Overhead Drive, Filing Rest Pivot &
Jacot Tool, Finger Plate Clamp and

MODEL MAKING METALS

Yein. to 12'n dia. bright steel stainless steel, bronze, spr
stad brass, aluminium, silver steel, steel tubes, bolts, nuts
CIOWS, Tapcﬁas + drills, white metal casting alloys. F

many other tools and materials. matenas, chan, ic, Lakhe miling machines andecupment,

Fully illustrated catalogue £5.00.
JMW Clocks.

Mail order rlahonwlde and wordwide callers Mon.-Fri. 9-5pm.
Access/\isa welcome
Send now for a free catalogue or phone:
Milton Keynes Metals, Dept. ME,

12 Norton Green Close,
Sheffield S8 8BP.
Tel: 0114 2745693

SOCKET SCREWS
Cap. Csk. Button. Set (Grub). Shoulder
METRIC. BA. BSF. BSW. UNF. UNC
Hexagonal & Slofted Screws Nuts & Washers,
Dowel & Spring Pins. Dormer HSS Taps & Drills. Draper Tools.
NO MINIMUM ORDER PROMPT SERVICE
Send 4 x 1st class stamps for our latest catalogue.
Special offer®=*"" Workshop Discount Pack *****

36 packets of socket, hex. & slotted screws. A e
Pack 1.BA  BBAto 2BA. \
Pack 2. Metric M2 to M8, & £
Catalogue value of pack is over £35.00 ;
Emﬂ‘nnpackmnﬂu%nm 'i\'é f?, f
for only £24.95 plus £2.95 pp

Send for this offer and benefit from a very
useful stock of screws in your workshop. R\ gi
You will not be disappointed. Refund guaranteed.

Emkay Screw Supplies (ME)

74 Pepys Way Strood Rochester Kent ME2 3LL

Email: emkaysupplies@onetel.net.uk

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

Ridge Hill Farm, Little Horwood Road, Nash, Milton Keynes,
MK17 OEH Tel: (D1206) 713631 Fax: (01206) 714155
Web: mkmetals.sageweb.couk Email: sales @mkmetalyco.uk

R.S. Engineering
Locomotives built to order 2V/, inch
to 10, gauge.
Now building 5" gauge G.W.R. Grange
Tel: 01626 852529
e-mail roysparks1@bt internet.com

telephone Graham, 0121 358 4320.

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

BLACK-IT?

Easy to use Chemical Blacking for Iron and Steel
Produces a profassional satin black finish in less than 15 minutes
Standard kit (4 X 500ml) ideal for modelmakers E£27.90
Large kit (4 x 2 Litres) £64.99
Black-it! kit for Brass £18.99
All pricas include VAT & next day delivery
Pixel-Plus, Bryncroas, Pwilheli, Gwynedd LL53 BEH
TelFax 01758 730356 Access, Visa & Switch accepted
For more details, visit our web site at www.black-it.co.uk

G.B. Boiler Services
Copper boilers made to order.
Constructed to European standard.
Tested and certificated.

Tel. Coventry 02476 733461
Mobile 07817 269164

FYNE FORT FITTINGS

(Freshwater. IOW)
The Steam Fitting Specialists
Clarence Boatyard, East Cowes,
Isle of Wight, PO32 6EZ, UK
Tel: 01983 293633 Fax: 01983 297755
List still free send large SAE
and 2 1= class stamps
www . fynefort.co.uk

/D|SPLAY YOUR MODEL\
WITH PRIDE
PERSONALISED
ENGRAVED PLAQUES

PRICES FROM £2.90

ROBERT COLLINS
25 WHITTAKER ROAD
SUTTON SURREY SM3 9QG

WRITE FOR PRICE LIST OR PHONE

020 8644 5419

WORLDWIDE SERVICE

N\ &

TO BUY OR SELL COMPLETE AND PART BUILT MODEL LOCOMOTIVES

coTo.. WWwW.livesteammodelmart.co.uk




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

LATHES

BOXFORD TUD 41/2° x 20" MK11 3 jaw chuck, catinet stand, hand faeds. Chaice £395
BOXFORD CUD 41/2° x 20", changewheels, 3 jaw chuck, cabinet stand stil only ...£750
BOXFORD AUD 41/2° x 20", gearbox, 3 jaw chuck, cabinet stand in realy nice condtion....... £1250
BOXFORD CUD 5" x 22" MKIIl, c/wheels, 3 jaw chuck, 4 way toolpost £1400
BOXFORD BUD 5" x 22 MKIl, chvheats, power cross foed, T-S50t8d crasS SB08 ......v.ccowcvinsimricernro, £1400

BOXFORD AUD 5" x 22" MKIIl, gearbax, power cross feed, T-slotted cross slide, cabinet stand, ....very nice £1625
BOXFORD 1020 INDUSTRIAL §' X 20", Geared head, power feeds, cabinet stand, clean machine............ E1750
BOXFORD 1130 INDUSTRIAL 51/2 X 30", Geared head, goarbax, power foeds, 3 & 4 kaw chucks, splash uy
and ight 2450
COLCHESTER BANTAM 1600 model, 5" x 207, geared head, power feads, gearbox mw
COLCHESTER BANTAM 2000, 61/2° cantre height xw'mmn centres + gap bed, 138" bare, 16 speeds,
D13 camiock fiting, 3 and 4 jaw chucks in very nice £3450
COLCHESTER BANTAM 2000 As above but latest model mads £3750
COLCHESTER STUDENT Square head, 1500 revs / 2 speed motor model, geared head, gaarbox,
imperial/metric, power cross feed and gap bed, dual dials, 3 Jaw chuck, taper turning, coctant, etc. ............E2,950
COLCHESTER MASTER 61/2° X 35", Gap bed, gearbox, power feeds, Co0RM .......c...cvm s D08 £1750
COLCHESTER MASTER SQUARE HEAD 61/2" X 36" Pracision lathe, gearbax, power feads, chucks, Dickson

todl post, in nice condition £2250
COLCHESTER MASTER 2500; Short and long bed lathes, well eq £2950
COLCHESTER TRIUMPH 612" x 25", 3 jaw chuck, Dickson ipal post, very nice ex. cobege ............... Each £3950

COLCHESTER TRIUMPH 612" x 50", gap bed, 3 jaw and 4 jaw chucls, Didkson toal post, fced and traveliing
steadies, calch and face plates, rear toolpost, headstock sleeve, taper tuml'g attachment, codlant and igﬂ n
vary nice order out of a college and been well looked afier and well mai Just 4250
CVA 1A;61/4" 30" comgleta with cobats and 3 jaw chuck £2950
HARRISON L5, 41/2" x 24, fully tooled, complete with clutch ane of the best start up deals ...£950
HARRISON 140, 51/2" x 24", geared head, semi gearbox, 3 jaw chuck, gap bad, power feeds, clutch......... £1400
HARRISON 140, 51/2" x 24", geared head, semi-gearbox, gap bed, power feeds, tooling, coolant,

240 volts from new £1750

HARRISON 140, 51/2" x 24", geared head, gearbox, gap bed, power feeds, tooling, codiant ............cow.. E1728
HARRISON M250, 5 x 20", gearbox, power feeds, 3 & 4 chucks, Ex-services ... ...nice condifon £2950
HARRISON M250, 5" x 207, gaarbox, power feeds, 3 and 4 chucks, nice condition .240 volts fom new £3250

HARRISON M250, 5" x 307, long bed, gearbax, power feeds, chucks. Acurite Ill DRO on cross-side, dual dids
in very nice condition £3250

HARRISON M300 & x 24" precision lathe, geared head, gearbox, power feeds, 3 jaw & 4 jaw chucks

Choica £3250
HARRISON M300 £ x 24" precision lkathe, geared head, gearbox, power feeds, 3 jaw chuck, Dickson bolpost.
This machine is 240 volts as new and in very good all round condition £3550
HARRISON M300 6" x40", geared head, gearbox, power feeds, gap bed, 3 jaw & 4 jaw chucks, ficed steady
inwvery rice condifion £3,750
HOBBYMAT MD65 21/Z° x 12" screwcutting lathe with changewheels and some tooing .................. a5 new E475

MYFORD ML7 31/2" x 19" lathe, 3 jaw chuck. we have a large seb of this popular model £750
MYFORD ML7B 31/2° x 19" gearbox, 3 jaw chuck and oaling £1250
MYFORD SUPER 7 31/2" x 19" changewheels, 3 jaw chuck and 1000g ...........iimninns ....Choice £950 - £1150
MYFORD SUPER 7, 312" x 15" 3 jaw chuck, power cross-leed Late model Cholce
MYFORD SUPER 7 31/2' x 31" changewheals, 3 jaw chuck and tooling Choice £1400
MYFORD SUPER 7B 31/ x 19" gearbox, 3 jaw chuck and tooling £1650

MYFORD SUPER 7B 31/2" x 19" gearbox, Power Cross Feed, cabinet stand, 100G -.......cowsewsmnisen. £2750
MYFORD SUPER 7B 31/2"x 19" gearbox, Power Cross Feed, 3aw chuck and ipding on stand excelent condiion

from new and NOT re-condifioned £3450
MYFORD C7 Capstan lahe, £1200
SMART AND BROWN coliet lathe complete with cross / top sides and coliets. £345
VICEROY TDS 1 GBL 5" x 24", gearbox, power sides, 3MT tadstock complete with fixed steady................. £1250
TOO MANY LATHES TOLIST!

MILLING MACHINES

V - VERTICAL, H - HORIZONTAL

ACIERA F3 UNIVERSAL MILLING MACHINE Comgplete with cobets 1/16" - 5/8” & 2mm - 20mm, suds

and light in al round good condition £3250
BOXFORD VM30 vertical variable speed / 30 INT hoad, table 211/2" x 6" + Abwood vice and chuck............ £1500
BRIDGEPORT vertical belt head 2 spead (short motor) head, RS powered head,

gearbox table, 42" x 9" table needing work £750
CENTEC 2A Mmmbmm quill 24T head, 16" x 41/4™ lble, p d model £1200
CENTEC 2B i, 1” arbor, table p 3 ph motor, single phase Main MO .......umeammsum ET28
CENTEC 2B VerficalHorizontal, quil 2T head, 25” x 5' table, pedestal model £1400
ELLIOT MINIBORER (Jig borer) caliet fixiure head with good seleciion of callets, £1200
ELLIOT '00° OMNIMILL VH 3 Morse taper quill universal head, 28" x 712" powered table  ....ccceceoe, £1250
ELLIOT Tumet mill R8-10 spead 70-3000 mm, Bble 45" x 10" ) £1500
HARRISON Vertical 30 INT swivel head & clutch, an'xs*mf. d £1650
HARRISON hori |, 31"x8"p d table stil good value £625
HARRISON H/V 30 INT swivel head & clutch, 30" x 8" tablep d £1650

..£950
£2400
Stil orlr md New £799

£575

MARLOW VERTICAL TURRET TYPE MILL, 3 MT, 28 x 7 A favorile mill for its haight under e head ..
MYFORD VME wrret type miling machine in nice condifon complete with 8 coiet chuck .
SIP RF30, vertical milingidriling machin with

TOM SENIOR M1 horizontal, 25° x & powered table, 17 arbor
TOM SENIOR M1 ViH, 25° x6", 2 MT, 1" aror S £1200 - £1950
TOM SENIOR ELT MAJOR, 2 MT quil feed head, powered 37" x 812"t N ....cvmnvnnimnmsannnn £2,750
VICERQY AEW verfical mill, 30 INT swivel head, powered table 34'x & .choice £1250 - £1625

DRILLS

ARBOGA ER 25/25" Radial dril speeds (8) 100-2900 RPM clean table £1425
ASQUITH 14-54 001 M2 (5mit) radial dril £3950
BOXFORD 2MT pedestal dril £295
FOBCO 1/2° bench, tiing table £325
FOBCO 12" pedestal il titing table £345
MEDDINGS 1/2" padestal dril £245
MEDDINGS 2MT pedestal drils £275
POLLARD pedestal 1/2°MT From £100
SIP HDP 600B 5/8" / 24T banch drill, table operaled by rack, speads; (16) 162 - 3000 PM......c.c.....NEW E1T5
STARTRITE Mercury 1/2* 4 speed bench dil £225

S )

DISTANCE NO PROBLEMI!

stevehwm@btopenworld.com
Opening Times: Monday-Friday 9am-5 30pm — Saturday Morning 9am-1pm
10 minutes from M25 — Junction 3 and South Circular — A205

GRINDING/ BUFFING

CLARKSON MKI Todl and cutter grindar complete with universal head and centres ............c........JUST IN £550
EAGLE 4W wet surface grinder + ic chuck £725
HERBERT drill grinder + f asis 0245
HERBERT tool and cutter grinder asis P45
JONES & SHIPMAN SURFACE GRINDER complete with 18" x 6" magnetic chuck and codlant.................. £2250
MILFORD 12" Pedastal Grinder £325
VIGEROY Grinder, pedestal model £145
VICEROY Buflers, pedestal models. Each £250
VICTOR EAGLE surface grinder, 21"x 67, with + 14" x 6" magnetic chuck,

dust extractor & coolant £1250
MISCELLANEQUS /FABRICATION MACHINERY

EDWARDS 6" x 16 treadle guiliofine with all its stops in very nice order £325
JUN-AIR 18-50 compressor 120psi /50 litre tank £425
HPC TWO twin large £675
GABRO 24" box and pan folder £325
BATY digital vemnier 6" with metric / imperial, ongin and absolute buttons New £35
EDWARDS 391/2" x 169 treadle guiioting with all its Stops in very nice onder ... wcemmmmimssmsm o S5 28
ALCOSA hearth JUST IN £245
WELLSAW 4" hacksaw £325
RJH horizontal 4° Enisher + built in dust extrac £625
BOXFORD 8" SHAPER, powered table + vice in i dition Very coan €425
OMT Optical Measuring Todls universal boring head, 40 INT, baxed + tooling £345
ELLIOT 4" light type dividing head, faistock and two plates £375
TRANSWAVE 125hp / 9.6kw static as new £550
CLARKE strip healer, 110 amps in very good ordar. £75
MITUTOYO 7-8°, 9107, 10-11%, 11-12" mi stin Each just£45
ABWOOD SWIVELITILT 4" vice in all round good condition £245
ABWOOD SWIVELITILT 6" vice in all round good condition £375
CLARKSON RADIUS MK 1 radius grinding attach in nice condition Boxed £345

NEW FROM NEW ZEALAND:- Machine vice, 55mm. Jaws predsion minialure type ideal for verical sides and

smaber miling machines such as BCA now with the swivel base £134

Swivel ba g
CROMPTON PARKINSON 3/4 HP, resiient mount, Beadord / Myford Super 7 Type molr....c..w.w..e.. New £140
MYFORD RODNEY Head mifing head for the Myford ML10 £550
MYFORD Capstan attachment (Large bed type) £550
HOFFMAN Dividing head with tadstock £425
ARCHER Tapping heads From £70
HARE Model 51T Complate with hydr ind table Just £425
MARLCO Notch broaching focture + Notch broach £425
MYFORD Vertical sidas Just in £140 / £245
BCA 12" horizontal / vertical ractary table Very nice £425

QUANTITY OF SLIPS, HEIGHT GAUGES, SQUARES, STRAIGHT EDGES, MICROMETERS, CUBES,
ANGLE PLATES AND MISCELLAEOUS MEASURING TOOLS

COPE AND DRAGS/ BLACKSMITH'S FRAMES Wood £20/ Metal £30

TONGS (A vaned Each £5
FLAMEFAST DS 130 Ceramic chip forge £345
FLAMEFAST DS 100 Hearth £140
JONES AND SHIPMAN 4" x 24" banch centres. very nice example £245
TOM SENIOR Sietting head. £450
RJH BT 125 Fretsaw, variable speed £345
SMART AND BROWN / CLARKSON H3-H5 Toggle p Each £195 / 278
VERDICT CLOCKS, Long/Short Metric and Imperial models New £40
FLAMEFAST LD300 Soldaring lron stove £75
GRANITE 18" x 12" Surface Piate £140
VIBROSHEAR Nibbler Just in £425
SPT horizortal & coolant New £750
DUPLEX D29 Toolpost grinder £345
BOXFORD (Imperial only) thread dial indicator £65
BURNERD, D14 lever coliet chuck + collats. £400
BURNERD, LO lever collet chuck + callets. £400
VERTEX Dividing head......... New £245
VERTEX 6" - 8 - 10" rotary tables good value equy t Mew from £135
MYFORD ML7 / Super 7 rear ool post £40
MYFORD 254+ rear tool post New £40
LOCKWOOD Quad headed 2MT Die hoider quaity squi New £40
LOCKWOOD Quad headed SMT Die hoid quality equi New £40
STARTRITE 352 dwori d £975
STARTRITE 14-S-5 g band saw €775
ALCOSA GF 080/ Rapid Maiting Fumace £300
COLCHESTER D13 Bumerd 4 Jaw 8" light body inds dant chuck one off £245
AJAX 6" hack £425
STEEL STOCK differart stock rolfling in almost daily to callers only
ELLIOT U1 / U2 Sioting Head €475
SWAGE BLOCKS £125/£145
J & S Universal grinding vice: Choice £275 / £325
HORIZONTAL METAL BANDSAW 6 x 41/2" capacity. New £170
COLCHESTER STUDENT / MASTER Round head, face-plates, small / lrge ........ueivcrinsrnisanenn. - E50 / £80
QUALTERS AND SMITH 6* Hacksaw £345
TRANSWAVE 3HP Cq New £305
TRANSWAVE 5.5HF Corverter New £400
TRANSWAVE MT & RT rofary converters From £400
CROMPTON PARKINSON 3/4 HP, resiiont mount, Bosdord / Myford Super 7 Typs motor..........c........New £140

CROMPTON PARKINSON SINGLE PHASE start / shop switch model DL1 2000 seres (4.5-7.5amps)
Now £69
New £126.50

DEWHURST reversing switch, the onginal from Dy |

WE ARE CONSTANTLY CHANGING OUR STOCK FASTER
THAN THE ADVERTS CAN KEEP UP WITH us!!!
PLEASE PHONE 020 8300 9070 TO CHECK AVAILABILITY OR TO OBTAIN OUR LIST
DEFINITELY WORTH A VISIT _ ALL PRICES EXCLUSIVE OF VA.T.
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* 10 micron Accligacy

Cobra Mill

Special Deal
includes 4 metric
& 4 imperial
Collets

* Yanable Speed
Control ;
* Spindle Taper: MT2
* Table Size:
145 x 240mm
* Metric or Imperi
Leadscrews

\

4 r h &
: Model B Super m Centurion
™ * Distance Between Centres: 520mm |

* (entre Height: 210mm * Spindle Bore: 28mm |
* Powered (rossfeed * Separate Motor for Lathe/Mill|

. * Maximum Swing: 420mm
* Distance Between Centres: 520mm
* Cast Iron Construction

* Metric or Imperial
* All Tapers MT3
* Supplied with 3-Jaw Chuck,

*_,and more!
- o

626 Turret Mill
N &

Now Supplied
with a2 100mm

7

Machine Vice | . « VP Motor
* Table Size: s * Table Size: 150 x 630mm
156 x 745mm * Complete with Drill
* |.5HP Motor ! Chuck & Arbor |
« T3 or R Spindle . found Cast ron
\ * Metric or Imperial ) Column
graduations & %\ * MT3 Spindle |
) ’ ~
b i L =
1// for our latest ’ our website
1Cata|09lles : .chesteruk.net >
01245 {5 16d 4 For our Special Offers

Drill Chuck & Arbor |
v

Cobra Lathe

* Centre height: 7T0mm * Distance Between Centres: 250mm
* Speed Range: 100-200rpm * Metric or Imperial Leadscrews

* Variable Speed Control

DBS8 Lathe

| * Centre Height: 105mm * Distance Between Centres:
400mm * Complete with 3 & 4 Jaw Chucks,
/| Fixed & Travelling Steadies & Face Plate
* Hardened & Ground Bedways * Accuracy Report

‘g

F A

* Complete with 5" 3-Jaw

A®. 5
Champion Mill/Drill

'l

L
o

-

Chuck, Lathe Tools,| | @
Change Gear |

and more! |

b

Craftsman Lathe

|+ Distance

* Swing in Gap: 450mm

X' » Powered Crossfeed * Spindle Bore: 36mm

* Complete with 3 & 4 Jaw Chucks, Fixed & Travelling |
Steadies, Face Plate, Machine Stand, Accuracy Report
& much more!

* (entre Height: 125mm © Distance Between Centres:

350mm * Thread Cutting Gearbox * Complete with
3 & 4 Jaw Chucks, Fixed & Travelling Steadies &

Face Plate * Vee Bedway * Acauracy Report

.
Conquest Lathe

Complete with a USA w
L

Built PCB

* (entre Height 90mm

* Distance Between Centres: 325mm
* large MT3 Spindle Taper

* Spindle Bore: 19mm

* Now (/W Quick Change Toolpost

* Variable Speed Range 100-2500rpm

* Metric or Imperial Leadscrews

Between
(entres:
570mm

n Ind. Park, Hawarden

ster, Flintshire CHS 3PZ
r
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