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AERONCA AERO ENGINE

New construction project in 1:4 scale
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FOR A LIMITED PERIOD WE
WILL INCLUDE A REVOLVING
CENTRE AND TAILSTOCK DRILL
CHUCK FREE OF CHARGE!
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Beautiful bygone Instrufhentation

AERONCA AERO ENGINE

New construction project in 1:4 scale

On the cover...

Les Chenery’s model Aeronca E113 aero
engine runs as well as it looks.

The 1930s prototype developed 36hp,
ran at 2,500rpm and weighed 1201b.
with overhead valve cylinders
fitted to the crankcase of
an earlier model E107 engine
to increase its output power.
Aeronca engines were manufactured
in England under license by JAP
in a slightly modified form.

Les Chenery's 36cc model has cylinders
of 11/gin. bore x 11/gin. stroke
and runs at 2,800rpm with a
20in. dia. x 10in. pitch propeller.
Turn to page 66 in this issue for the start
of our new series describing the
construction of this handsome engine.

(Photograph by Mike Chrisp)
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ARRAND

INDEXABLE TIP CARBIDE TOOLS
FOR TURNING, FACING, BORING OR MILLING
WE OFFER YOU A RARE OPPORTUNITY THESE DAYS
TO BE ABLE TO TALK DIRECT TO THE MANUFACTURER.
IF YOU'VE GOT A QUESTION GIVE US A CALL.
WE CAN ALSO TAKE YOUR ORDER OVER THE PHONE.

- One tip size and grade covers tuming, boring, chamfering and milling.
*  our Al grade of carbide, fitted as standard, will machine all materials - cast iron, brass, bronze,
aluminium, stainless steel, steel, wood and plastic.

. Our Tips are fully supported in the tip seat with 2 edged pockets to provide positive location and
ility.

BRAZING HEARTH

® STRONG WELDED STEEL FRAMEWORK @ FLAT BED @ INDUSTRIAL
REFRACTORY MATERIAL WILL WITHSTAND TEMPERATURES OF 1300°C

@ SUITABLE FOR ALL TYPES OF HEAT TREATMENT - SILVER SOLDERING,
BRAZING ETC.

Model 2A
224" x 9" x 8
£52.50 inc. p/p
(illustrated)
. : ks
Model 1A g
13%" x 9" x 8 —
£41.50 inc. p/p

(not illustrated)

(RowHuRsT [NGINEERING

2 MILL FIELDS ROAD, HYTHE, KENT CT21 4DH (01303) 264928

. Triangular tip is cost efiective; 3 cutting edges compared to 2 on rhombic tips offered by other
suppliers,

+  Tips are specially made by cne of the world's leaders in carbide technology.

- Worn out tips from tuming or milling can be used for chamfering.

. No grinding or sharpening is required, therefore there is no need for expensive diamond wheels,

- All tools are supplied ready to use, complete with tips and screws for each seat and a key, packed in
an Arrand labelled reusable plastic storage box.

- A technical instruction sheet is supplied with each tool, giving hints & tips as well as easy to follow
feeds & speeds. It is useful to those new to carbides as well as the more eam'iemsd user.

- Quality products manufactured in our p at b ington o our own ¢ iht designs.

*  Over 30 years experience manufacturing for Inclum'y and Model Engineers.

GI'PM Milling Cutser 926mm IMT
‘Shouddar Milling Cutter 825mm 3MT

Qi Shouldar Milling Cutser @ dlimm 3MT
Q0 Shouldar Milling Cuter @ 80mm R8

G0° Sheuldar Milling Cutser #50mm 3MT
QP Shoulder Milling Cuter #&0mm F8

75 Shouldar Milling Cumer @ 40mm 2MT
7" Shouldar Milling Cutter @ 40mm IMT
75 Shoulder Milling Cutser @ 40mm A8

MBI‘INI.N D!anx I.I‘E‘ r 16mm Shank
Scrw Shenk End Ml @16mm x 58" or 16mm Shank

Prices Include VAT & PP&I for UK, for Export Orders please enquire.
Callers welcoma pleasa phone to check for stock position.
Payment by cheque, credit/debit card, postal order, international money order to:
ARRAND, The Forge, Knossington, Nr. Oakham, Leicestershire, LE15 BLN.

England. Tel/Fax 01664 454566

*
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G.L.R. METAL FINISHING PRODUCTS

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

30 202 2 2 2 2 2 2 2 2 2 2 2 D 2 2 2 2 2 2 D 2 0 2 2 2 2 2 2 2 2 3 D 2 2 2 3 0 2 2 M 2 0 2 0 3 0 2 2 2 2 2 2 2

CATHODE RODS

X

NICKEL PLATING KITS
Bright or Black
Electro Plate directly on:

Copper - Brass - Iron - Steel

m\? Igy

ANODE RODS

“KOOLBLAK”
Simple immersion at room temperature.
permanent heavy duty blacking for

Steel - Iron - Cast Iron

Welded Brazed or Soldered Joints
“TEK-NICK" Workshop Kit £49.95 + Carr £4.95
“TEK-NICK" Mid-Tec Kit £92.00 + Carr £5.50
“TEK-NICK" Maxi-Tec £145.00 + Carr £6.50
Instructions with all kits ( Tanks not included )
Replacement components available

= F

Creates an integral, professional finish
with no dimentional change.

A superlative black oxide finish on steel.
“KOOLBLAK" Starter kit £25.00 Carr £5.50
“KOOLBLAK" Workshop kit £45.00 Carr £6.50
Instructions with all kits. Replacements available

“ZINCFAST XL” Workshop kit £67.50 + £6.50 Carr.

“TECHTRATE” Steel blackening in salts. Gives an uniform Jet Black finish or on a polished surface gives a Blue/Black finish.
The solution operates at 141C / 285F This product is ideal for Tools, Small arms, Fasteners or Fittings. £32.00 + £6.50 Carriage

“ZINCFAST XL” Mini-Tec Kit £77.50 + £6.50 Carr.

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

“CASE HARDENING POWDER”
This case hardening compound giOes an acceptable depth of hardening to steel components

125 gms £5.50 + £1.50 Carr.  250gms £10.00 + £2.00 Carr.

500 gms £17.95 + £2.50 Carr.

1000gms £28.00 + £5.50 Car

Instructions for safe use of this product included

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

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

220 3 0 2 2 322 2 D 2 2 2 3 D D 2 22 2 23 53 2 2 3 22 224 24 2 2 24 232 33 2 5 2 SO 2404 24 2

GLR DISTRIBUTORS LTD, UNIT C1, GEDDINGS ROAD, HODDESDON, HERTS. EN11 ONT

Web site - www.glrmodelsupplies.com
Tel. 01992 470098 Fax. 01992 468700

E-Mail - peteglr@btopenworld.com

Send 6 First class stamps for Catalogue - Hardback or CD
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THE MOST VERSATILE TOOL FOR TURNING & FACING

It’s easy to see why our biggest selling turning tool is the SCLCR. This tool
can turn and face a bar without allering the toolpost, and the B0 deg nose
angle gives much more strength than a 60 deg (triangular) insert.
The NJ17 insert cuts steel, stainless, cast iron, phosphor
bronze, brass, copper, aluminium elc. Please state shank &
size required - 6, B, 10 or 12mm square seclion. Spare  (NF
inserts £4.58 ea for 6-10mm, £5,20 for 12mm b

SPECIAL OFFER PRICE £30.40
(MRRP = £56.34) Please add £1.25 to cover p+p

USE THE OTHER 2 CORNERS FOR ECONOMY!

Our SCRCR rough urning tool uses the same inserls 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 sirong, and rigid enough for rough
or intermittent turning. The insert is mounted at 75deg lo the
|athe axis, Only available in 10mm square section. r

BEVIE

SPECIAL OFFER PRICE £33.50 J
(MRRP = £56.34) Please add £1.25 lo cover p+p

PROFILING WHEELS or SHAPING AXLES & PILLARS?

If you need to creale fancy or complex shapes, our SRDCN bullon tool is
linvaluable. The 10mm square shank holds a Smm dia culting insert, and
gives great versatility, superb strength and excellent tool life.
Mr D Hudson of Bromagrove SME has used these lools
since 1995 to profile the special form of tyre treads for
his solf-stoering wheel sots with great consistency.
Spare inserts cost just £3.61 each.

SPECIAL OFFER PRICE £30.40
(MRRP = £55.37) Please add £1.25 to cover p+p

See our website for amazing deals on digital
calipers and Dormer & Titex drill sets!!!!
TURN SMALL DIAMETERS with LIVE CENTRE IN PLACE!

BATTERY ELECTRIC

LOCOMOTIVES
5" GAUGE

DOCK SHUNTER 0-4-0 NEW MODEL

2 motors. Electronic control.

CLASS-23 BABY DELTIC Diesel Electric Loco

from £850.00

56" long. 4 motors. E/control 51,495 00
CLASS-31 Diesel Electric Locomotive
57" long. 4 motors. E/control 51,695.00
CLASS-37 Diesel Electric Locomotive
66" long. 4 motors. E/control £1,695.00

74" GAUGE
CLASS 08 Diesel Shunter. 0-6-0
3 or 4 motors. Full electronic control

CLASS-31 Diesel Electric Locomotive
86" long, 4 motors, 150a E/controller

from £2,550.00

£3,650.00
ABOVE — READY TO RUN JUST NEED BATTERIES
NEW 16 PAGE COLOUR CATALOGUE
£2.00 INC POST ‘COINS/STAMPS'

5"G DRIVING TRUCKS & PASSENGER WAGONS FROM £230.00
5'G BOGIES £195.00 Pair  7%"G BOGIES £295.00 Pair

WE BUY AND SELL LIVE STEAM MODELS

COMPASS HOUSE

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

The SDJCR tool uses a 55 deg insert, allowing access to small diamet,
components when using a lailstock centre. It can also profile back

A very worthwhile addition to our range. 10mm square shank.

Some of our cusiomers even use these lools for
roughing out 55 deg screwthreads. What will you use 0
yours for? Spare inserts cost just £4.58 each,

SPECIAL OFFER PRICE £30.40
(MRRP = £58,34) Please add £1.25 to cover p+p

A TOP QUALITY BORING BAR FOR YOUR LATHE

Here's your opportunity to own a top quality boring bar which uses our
standard CCMTO6 insert. The 8mm dia bar will bore to a min dia of 10mm.
The 10mm bar can bore down to 12mm, and the 12mm has a minimum

bore dia of 16mm. Steel shank boring bars can generally
bore to a length of approx 5§ imes their diameter. Please
stalo bar dia required - 8, 10 or 12mm dia. Spare inserts
just £4.58 each.

SPECIAL OFFER PRICE £33.90
(MRRP = £71.85) Please add £1.25 to cover p+p

WAKE UP FROM YOUR NIGHTMARE WITH KIT-Q-CUT!

The original and famous Kit-Q-Cul parting tool fits the vast majority of ME
lathes, including ML7 & ML10 machines, regardiess of toolpost type. The
tool can part through 1.5/8° dia. bar.

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

SPECIAL OFFER PRICE £46.00
(MRRP = £69.00) Please add £1.25 to cover

ALL TOOLS COME COMPLETE WITH 1 INSERT

(&

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

UNEIMAMDT R

" IRACTION ENGINES - STATIONARY ENGINES -LOCOS Etc.
FULLY ILLUSTRATED CATALOGUE

A4 size. Over 40 models, some in full colour-£5.50 - Overseas £6.95
Mh;cmwmmw

Unit 32, Hey Park, ? Road, Hey Lancs. LA3 3PP
email sales@brunel.com - Internet www.brunell.com - Fax 01524 855887
Mail Order - email - Internet or Fax, only. - Callers by appointment, please.

37/SCALE|MARSHALLINHP

Shown here is the 3"scale MARSHALL 7 NHP
’ single cylinder general purpose Traction Engine of
‘i 1910 " PRIDE OF THE ROAD' measured up
from the full size Marshall number 5458710,
For Model Engineers who wish to
| build a relatively straightforward

* model, which s a true replica of an
actual engine at the same time
pawertul and robust encugh time to
use on a rally field.

Just one from our range of 2 to 4" scale T.E. for which we supply drawings, castings, finished and
insurance tested boiler, boiler kit laser cut spokes, crankshaft, transfers, brasses, gear cutting,

e

DOUBLE DIAGONAL'STEAM ENGINE

We are pleased to take over the sobe design and
marketing rights of this very interesting machine.

It ks an accurate and detalled U8 scale moded of which
the prototype can be seen as running exhibit. Its
history and details are in the new catajogue.

BRUNELL
MODELSO

¢

A huge range of drawings, castings and specialist parts to
& suit the model engineer &




» Stationary Engines e Marine Engines

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

STUART MODELS
“The Original”

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

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

Please send £3.50 for our
Comprehensive Catalogue.

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

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

-
-

e _‘:,_ 3 TR,
Fowler Burrelt allis &
e i i e i Steevens

Road Locomotive 3 inch & 4 % inch

Please send £2.50 PI.ASTOW Road Roller

for our Catalogue Traction Engines

Ciis B - - o
- B = it \’-‘”"
- " 5 —l-\v‘\‘

- -

o e Stuart Models, Dept.ME, Braye Road, Vale, Guernsey, UK, GY3 5XA » E’
Tel 01481 242041/249515 » Fax 01481 247912 « www.stuartmodels.com




Drawings & castings for
1” BURRELL & 5" WARSHIP

B.M.S
Brass
Phos.
Bronze

Drills
Reamers
Slot Drills
End Mills

PTFE

Nylon
Stainless Tube
Serews & Nuts

C . Studding 1a

St.8 Rivets Silver Solder
C.I Ba Rivet Snaps Flux

CATALOGUE £2.00

MAIDSTONE ENGINEERING S . PPLIES

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

|PHOENIX Y3 PRECISION]
The Railway Livery Specialists
AEROSOLS

Yes, we now have the largest range of
Authentic Rallway Colours In aerosols.
Follow the instructi and our Is DON'T BLOCK UP
These are available in both
Mini Aerosols (up to 2 sq ftjand 150mis Standard Aerosols (up to 6 sq.fi)
and produced by us In our own factory.

Send S.A.E. and 50p (stamps accepted) for a copy of our NEW catalogue to:-
PHOENIX PRECISION PAINTS LTD

F.0.Box 350, CHELTENHAM Glos. GLEZ 3YN
e-mail sales@phoenix-paints.couk  Tel- (01242) 575326  website:- www phoenix-paints co.uk

LIVE STEAM MODELS LTD

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

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

* 4" FOSTER AGRICULTURAL ENGINE
(ILLUSTRATED ABOVE)

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

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

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

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

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

E-Mail: livesteammodels@zetner.co.uk Web sire: www.livesteammodels.co.uk

Edwards hand swager £575 Graduate bowl lathe £775
MILLS SHAPERS Allday powered section rolls £950  Viceroy wood lathe £875
Tauring hand sectionrolls  £950  Dewalt (new) flip over saw  £650
i Edwards shear 6'x18g £1,250
Boxford Elliot Edwards power shear 50" £1.950
. 10M Edwards T/shear 50"x16g  £950
Vertical : Edwards T/shear 12"~ £275
shaper Angle bar cropper 1'/4" x '/4"£275
VM30 . 2672 Angle bar notcher - 2275
Pickhill Bantam welder 165
£1,850 Gas casting crucible £175 Table, 240v
; £975
Elliot 14M £775
: Boxford 8" Fromg£375 WOODWORKING
Semco Vertical £1,500  New England 8" £475  Wet stone grinder U pr—r
Aciera FS3 £3,000  Royal 8" £475  Luna universal wood/wkr £1,500
Wadkin 12" Planer Thick' £1,250 Rapidor 6" Power H/Saw ~ £250
EI-ATHES - GRINDING Startrite 12" Planer Thick' £1,150 Bptésistawin?;fjgng M/e gggg
mco Compact 5 £ & Tool & g1 850 Wadkin LS H/F Router £3,950 1ab 1 ton G )
Myford Speed 10 £1,150 Jgu&panﬂ% f '5 wc;'tat:; g750 Elu 40" wood lathe £350 Radcliffe 300Kg tail lift £650
Myford ML10 875 Vicoroy Sharpedgetool 6250 Graduate30"wood lathe 2975  Wengerpotterykin - £1.85
v M1 o375 Samand tool lapper £175 Sl fotiing sep 240
Boxford BUD £'975 Hembrug tool & cutter £3,750 " JANUARY ONLY ALL PRICES INCLUDE VAT
ggﬁmg '?ll_ljl:l:}' g;g EABRICATION ‘/"e WIII pay As this i_so;ur_rr':lost tt;usiest
oxfor = period, visitors by
Viceroy TDS ¢575 250 x 30 pinch rolls £175 i
Viceroy TDS/2/GBL £1200 250 x 40 pinch rolls £225 the VAT appoiniment °":’é’:fase
Harrison 12" £1650 Walton 6.5 x 32" pinchrolls £365 . ) ¥,
Colch Bantam 800 975 Walton 50" x 2" pinchrolls  £550 | Rondean will pay the * @
Colch Bantam 1600 £1,250 Walton 50"x 3" rolls (new) £966 || VAT on any machine RONDEAN
Colch Student RHS £1,250 Edwards 4’ Straight Folder £600 urchase ﬂ} ﬁ' »m this
Colch Master 1500 £2,250 Morgan 3’ C.| Folder EiN| purcnaseqjre -
Colch Mastiff 1400 £4,750  Walton 1250 Box/Pan (new) £1,150 advert in January
Colch Mascot 1600 £4,750  Walton hand swager £475 g Stanley, Co Durham
Call 01207 28 33 02 Email: info@rondean.co.uk
Stock & Photos on our Web Site: www.rondean.co.uk




DIGITAL SCALE UNITS FOR YOUR MILL ETCH

LARGE CLEAR DISPLAY - READS METRIC/IMPERIAL - DIRECT CONVERSION

GUARANTEED 2 YEARSH - AVAILABLE HORIZONTAL OR VERTICAL

THE AMATEURS |
LATHE

VERTEX VH6 HYDRAULIC VICE
WITH SWIVEL BASE

Code Description Price E .
CX5 6"/150mm HZ £45.00 \
n -
e a - JAW WIDTH - 6" OPENING - 12"
CX9 24"/600mm HZ £99.00 |axs E45.00 NO lN STOCK
CX10  24"/600mm VT £99.00 [3Aaxs £165.00 NEX1 £9.50

' WWW.CHRONOS.LTD.UK

PACK OF 3 DIAMOND
EZELAP HONES
SUPERFINE FINE MED

6" 2PC MILLING VICE

\‘\

ADJUSTABLE CIRCLE
HOLE CUTTER
30MM-120MM

Code Price . :
IS Code Code Price
MVé £65.00 cCé £9.06 | | LPAKH £19.95
T | VERTEX BSO DIVIDING HEAD VERTEX ROTARY TABI.E? & ACCESSORIES
Complete with Headsfock, S8 R b oy Toble  mi.00
MOTOR FOR . ; CX19  Div Set f £ 49.95
Ta'ls'to':k'_ Div. plates X20 Tailstock for HVA £ 55.00
UNIMAT3/a | | Test Certificate g%% tllgg s Dﬁv Set + Tgli|s[>ock £220.00
: " Rotary Table £145.00
. CX23 Div Set for HV6 £ 49.95
£69.95 COde : CX24 Tailstock for HV6 £ 55.00 e
CX17 ’ OX25  HV& +Div Set + Tailstock  £230.00 [Ehdeliios
oo || pri o el S B
(g iv Set for 65.
A CX28 Tailstock for HVS £ 74.00 PR NN
AVAILABLE £199.00!! ° 20 ‘ CX29 HV8 + Div Set + Tailstock  £320.00 ks

2" BORING HEAD C/W

SPECIAL OFFER!!

SET OF 9 TCT =

BORING BARS \ TOS SELF CENTERING j& ‘

Cod Si Pri

XMI32T  2MT cs'ﬁ’;ao £75. oo I LATHE CHUCKS

XM133T  3MT  £9420 £75.00 !l

XMI3R8 RS £94-20 £75.00 !! (Prain Back) of
TOP QUALITY!! g : g

NEW MINI METRIC TAP & DIE SET Code  Size Price

T— XM238  80mm (3 jaw) £75.00 £65.00

1,1.0,1.2,1.4,1.6,1.8,2,2.2, 2.5mm &5 XM239  100mm (3 jaw) £8000 £70.00

2'TAPS & 1 DIE EACH SIZE 4'1 XM240  125mm (3 jaw) £9200 £89.00

HUBHOIDERS XM141  80mm (4 jaw) £8500 £69.00

£24.95 éb XM142  100mm (4 jaw) £8200 £72.00

CODE SCTIMM XM143  125mm (4 jaw) £95-00 £80.00

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 ALT 4TA

~_PRICES ARE CORRECT AT TIME OF GOING TO PRESS AND ARE ONLY AVAILABLE WHILE STOCKS LAST
ROl WESNEM TE| (01727) 832793 - 5 LINES FAX (01727) 848130 WEBSITE WWW.CHRONOS.LTD.UK
0 EMAIL SALES@CHRONOS.LTD.UK




PISTON RINGS - BALLS -+ WIRE -+ SPRINGS -+ CLUTCHES -+ FASTENINGS -
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2 The World’s Largest Stockist of Model Engineering Supplies @
2| DRAWINGS AND CASTINGS CURRENTLY AVAILABLE |-
-l >
(7)) UP TO 3.5" LOCOMOTIVES 5" LOCOMOTIVES 5"4-8-0 Eastern Belle Tender Loco Consart Vertical Engine O
1" 4-6-0 Dot LMS Tender Loco 5" 0-4-0 Ajax Tank Loco 5" 4-6-0 Fury Tender Loco Diagonal Paddie Engine T
» 1" 4-6-2 Diana Freelance Tender Loco 5" 0-4-0 Dolgoch Tank Loco 5" 4-6-0 tmmingham Tender Loco Pouble Tangye Horzontal Engine
5" 4- aine 0co " ougal Tank Loco ing's ender Loco mperor Vertical Engine
2.5"4-6-0 Elaine SR Tender L 5" 0-4-0 Dougal T 5 4-6-0 King's Own Tender L E Vi Eng m
2.5' 4-6-0 Sir Ironside SR 5" 0-4-0 Gemma Tank Loco 5" 4-6-0 Liander Tender Loco Halls Rotary Engine Q
0] 3.5 0-4-0 Caterbury Lamb 5" 0-4-D Hunslet Tank Loco 5" 4-6-0 Royal Engineer Tender Loco Heinrich Hot Air Engine <
Z 3.5° 0-4-0 Conway Tank Loco " 0-4-0 Marie E Tender Loco §" 4-6-0 Springhok Tender Loco Hercules Steam Crane m
Y 3.5" 0-4-0 Georger Tank Loco " 0-4-0 Railmotor 1 Tank Loco 5" 4-6-0 Torquay Manor Tender Loco Lady Stephanie Beam Engine )
O 3.5 0-4-0 Henley Tank Loco 5" 0-4-0 Raflmotor 2 Tank Loco 5" 4-6-2 Doncaster Tender Loco Marcher Verlical Engine
b 3.5" 0-4-0 Hunslette Tank Loco §° 0-4-0 Railmotor 3 Tank Loco §" Passenger Car Bogies Martson Vertical Engine
a 3.5 0-4-0 Juliet Tank Loco No. 1 5" 0-4-0 Scamp Tank Loco Mary Beam Engine 7
3.5 0-4-0 Juliet Tank Loco No.2 5" 0-4-0 Swiss Molly Tank Loco 7.25" LOCOMOTIVES Master Oscillating Range
3.5 0-4-0 Tich Tank Loco (large boiler) §° 0-4-2 Didcot Tank Loco 7.25" 0-4-0 Hunslet Tank Loco Medel Engineer Beam Engine )
* 3.5" 0-4-0 Tich Tank Loco (small boiler) £* 0-4-2 Titfield Thunderbolt Loco 7.25" 0-4-0 Adam's B4 Tank Loco Monarch Vertical Engine =1]
3.5' 0-4-2 Titfield Thunderboit Loco 5" 0-4-2 Tom Rolt Tank Loco 7.25" 0-4-0 Dolgoch Tank Loco Nichalas Vertical Engine -
W 3.5 0-6-0 Derby 4F Tender Loco & 0-4-4 Fishbourne Tank Loco 1.25" 0-4-0 Elidir Tank Loco Perseus Horizontal Engine r
Y 3.5"0-6-0 Molly Tank Loco 5" 0-6-0 Achilles Tank Loco 7.25" (-4-0 Hercules Tank Loco Popular Osciflating Range )]
O 3.5" 0-6-0 Rob Roy Tank Loco 5" 0-6-0 Aspinall Tender Loco 7.25° 0-4-0 Jessie Tank Loco Regent Vertical Engine
0 3.5 0-6-2 Mana Tank Loco 57 0-6-0 Boxhlll Tank Loco 7.25" 0-4-0 Locomotion Tender Loco Sheldon Vertical Englne .
3.5" 0-8-0 Caribou Tender Loco 5" 0-6-0 Jack Tank Loco 7.25°0-4-0 Mare Estzlle Loco Soverelgn Vertical Engine
3F 3.5" C-8-0 Netta Tank Laco 5" 0-6-0 Jill Tank Loco 7.25" (-4-0 Ralimotor Tank Loco Stsam Hammer —
o 3.5' 2-10-0 Evening Star Loco 5" 0-6-0 Jinty Tank Loco 7.25°0-4-0 Romulus Tank Laca Tinker Horizontal Engine Pump >
3.5 2-2-2 Jenny Lind Tender Loco 5" 0-6-0 Nechells Tank Loco 7.25° 0-4-0 Tug Tank Loco Triple Expansion Engine o)
() 3.5" 2-2-2-0 Jeanis Deans Loco §" 0-6-0 Pansy Tank Loco 7.25 0-4-2 Brigette Tank Loco Trojan Vertical Engine (1))
10} 3.5 2-4.0 Mable Tank Loco 5 0-6-0 Pom Pom Tander Loco 7.25"0-4-2 Dart Tank Loco Unicorn Horizontal Engine
3.5' 2-4-0 Petrolea Tender Loco 5" 0-6-0 Saltiey Tank Loco 1.25 0-4-2 Edward Thomas Loco Vulcan Beam Engine 2o
Z 3.5 2-4-4 Lucky 7 Tank Loco 5" 0-6-0 Simplex Tank Loco ;;?,: g;f; E‘é::’ 20';;:'_‘;‘ m!. Warriar 2 Vartical Engine o
3.5 2-6-0 GW 43XX Tender Loco 5" 0-6-0 Speedy Tank Laco 0005 1ENORLOCO
i 3.5" 2-6-0 Marquess Tender Loco 5 0-6-2 G:m:l'laﬂk Loco 7.25" 0-6-0 Hermes Tank Loco ﬁ
= 3.5" 2-6-2 Banlam Cock Loco 5" 0-8-0 Netia Tender Loco 7 25: 0-6-0 Holmside Tank Loco rnsg:::‘o:: E:E!rf.s 1 o0
O| 352828ty Tender Loco & 0-8-0 No. 136 Tender Loco e 0 A hewmoid fan Lo e yie Rgie
-2 Fi ;i 7.25" 0-6-0 Paddington Tank Loco 1° §C Minnie T.Engine
O aE2s Defilato 57.2:4:0 Avha Tordor Loco 7.25* 2-4-4 Maxi Lucky 7 Tank Loco 1.5" SC Alfchin T.Engine
5" 2-6- t T g g : - .
3.5 2-6-2 Mt_:u._m aineer Tank Loco 5" 2-4-0 Metro Tank Loco 795" 2.6.0 GW 43XX Tender Loco 1.5 SC Marshall Portable Engine
3.5" 2-6-2 Wiiam Tank Loco 57 2-4-2 Lanky Tank Loco 7.26" 2.5-2 Lynton & Barnstaple Loco 2*SC Claylon Waggon
E 3.5 2-6-4 Jubilee Tank Loco 5" 2-6-0 BR Class 2 Tender Loco 796%4.2.9 ona Dacns Gty 2 SC Lincolnshire LAD T Engine =
3.5" 2-8-0 Buffalo Tender Loco 5% 2-5-0 Horwich Crab Tender Loco 7,25 4-4-0 Taieston 2 SC Shand Mason Fire Ién ine O
0| 35 440County Carlow Loco 5° 2-6-0 Macalin Mor Tender Loco A ’ g @)
3.5 440 [ S 7.25" 4-4-0 New York Central and HR Loct 2" 5C Thetford Town T.Engine
E () Derby 2P Tender Loco 5" 2-6-2 BR Class B4000 Tank Loco nee B : " =
L ) 7.25° 4-4-2 Adam's Radial Tank Loco 2" SC Titan Tractor
3.5 4-4-0 Rodean Tender Loco 57 2-6-2 GW 51XX Tank Loco  4.6.0 Hi i 3 (1))
(7)) A e T el 55 0 o B (e Tt v 7.25° 4-6-0 Hightander Tender Loco 3" 5C Atkinson Waggon
(@) iapetsn VMR L OO LOCY = igel Gresiey Tencer Loco 7.25° 4-6-0 King George V Loco 3"SC Foden Waggon
3.5 4-4-0 Virginia SB Tender Loco 5" 2-8-0 R.O.D Tender Loco 7.25" Denver and Rio GR-G19 Loco 4"SC Foden STG5 Waggon
i 3.5 4-4-2 Maise Tender Loco 5: 4-2-2 Princess of Wales Loco 7.25" Passenger Car Bogies 4" SC Foden Timber Tractor .
AR = T
% = 5 ar -t ulidog lender Loco
3.5"4-6-0 Doris LMS Tender Loco 57 4-4-0 Dukedog Tender Laco STEAM LAUNCH DRAWINGS AND g}
(9| 35 46-0Greene King Tender Loco 5" 4-4-0 Etna Tender Loga 12.25" LOCOMOTIVES CASTINGS
= 3.5 4-6.0 Lifford Hall Tender Loco 5° 4-4.0 Glan Tender Loco 12.25° 0-4-0 Darjeeling & H'A Loco 15 HP Lifu Style, 2" + 5" x 3" Compound E
< 3.5 4-6-0 Princess Marina Loco 5° 4-4-0 Mald of Kent Tender Loco 12.25' 2-6-4 Leek & Manifold Loco 24"+ 3% + 5" x 3" Triple Expansion ()]
m 3.5 4-6-0 Spancer Tank Loco §* 4-4-0 New York Central and HR Loco 43 + T° % 44" Compound
=) 3.5" 4-6-0 51 Christropher Loco 5" 4-4.0 Robinson Tender Loco STATIONARY ENGINES Marine Oscillator Engine M
b= 3.5 4-6-2 Britannia Tender Loco ;ﬁg xashnatlonTTe;:el Loco Borderer Enging
3.5 4-6-2 Hielan Lassie Tender Loco -2 Jarsay Lily Tencer Loco Centaur Gas Engine m
5 3.5 Passenger Car Bogies 5" 4-6-0 Black 5 Tender Loco Commander Compotnd Launch Engine >
oy
(03}
ul BOILER AND FLANGE PLATE SERVICE NOW AVAILABLE [
0 - O
<3( Retail Shop Now Fully Stocked and Open to X
o Callers - ALL WELCOME T
. Send for 25th Edition Catalogue: L
= £7.00 UK - £8.00 Europe -
& £12.00 Rest of World <
>
< or Price List Only send £1.50 in stamps -
m
E| contact: REEVES 2000 (Anker Towbars) g
- Appleby Hill, Austrey, Warwickshire CV9 3ER o
B Tel: 00 44 (0)1827 830894 Fax: 00 44 (0)1827 830631
5 Website: www.ajreeves.com E-mail: sales@ajreeves.com
@ Hours: 9.00 - 4.30pm Monday - Friday and 9.00 - 12.30pm Saturday

« PAINT - Please mention MODEL ENGINEER when writing to advertisers + TRANSFERS -




The Model Engineer Exhibition
I very much hope that readers will indulge me this
space to say how pleased we are that the 72nd
Model Engineer Exhibition, recently presented at
the superbly appointed Sandown Park Exhibition
Centre, was such a success. We admit to a few
administrative problems, for which we apologise
and hope to have resolved for future events — in
fact, a meeting has been convened tomorrow (as
these words are being prepared) for the very
purpose of reviewing the Exhibition with the aim
of ensuring that we can build on our successes
and eliminate the problems.

It was my privilege and pleasure to present the
Medals and Trophies at the Award Ceremony on
the final afternoon of the Exhibition. This gave
me an ideal opportunity to express our appreciation
of their efforts to those who made the exhibition
the success it undoubtedly was. I would like to
publish our thanks more widely through the
medium of these columns.

First, we were delighted with the superb quality,
wide range and good number of models brought
to the Exhibition for Competition and display.
Without the generous participation of exhibitors
and competitors, some of whom travelled a
considerable distance to do so, the event would
have been very much the poorer.

We are also indebted to Highbury Nexus
Limited for their sponsorship of the Exhibition.
We must remember that no matter how important
we consider Model Engineer and its associated
Exhibition, these are but a relatively small part of
the Highbury Nexus portfolio and business plan.
We are grateful to members of the Events, Sales,
Advertising and Marketing teams for their
contribution to the success of the event.

With models in Competition of such quality
and variety, the Exhibition requires a team of
expert Judges to assess, cogitate and deliberate in
order to reach fair and uniform decisions as to
which should be awarded Medals and/or
Trophies. During the very long life of the Model
Engineer Exhibition, comprehensive and detailed
marking schemes have evolved by which
Competition models may be judged. That said,
we still need the experts to actually do the job,
people who are prepared not only to put their
heads over the parapet, as it were, but also
prepared to contribute to these pages with their
views and opinions. We are indebted to our Chief
Judge and his team for discharging their work
with skill and patience.

On arrival, models have to be received and
booked in to the system so that there is a record
of their presence at the Exhibition. While the job
itself may not be arduous, the circumstances
under which it is carried out are far from
favourable. We therefore wish to express our
thanks to those who volunteered for this job.

While this is going on, our team of Stewards
are fetching and carrying, unpacking and placing,
helping with problems and generally maintaining
an air of authority against all odds. These same
Stewards attend throughout the Exhibition to
keep an eye on the exhibits, to answer questions
from visitors and, at the end of the exhibition to
repack the models and ensure their safe departure
from the venue. Not only all that but this year

some of the models had to be moved from where
they had first been set up to another, more
appropriate location, a task demanding extreme
care and expertise. We are very grateful for the
much appreciated efforts of our Chief Steward
and his team of stalwarts.

‘We were of course happy to see so many of our
friends from the trade and to have the opportunity
for a brief chat during the Exhibition. We very
much hope that they too had a good show.

With eighteen clubs, societies and organisations
present, the Exhibition enjoyed first class
support from this quarter this year. The range of
work on display was excellent and the presentation
of the club stands quite splendid. Our thanks are
due to club members who gave freely of their
time to set up, act as stewards for this event and
break down at its close, and we hope that they too
enjoyed being part of the Exhibition.

For our sponsors to allow the event to continue,
it must be financially successful. It was therefore
a great pleasure (and relief) to be present at an
Exhibition which attracted so many visitors
despite the extremely inclement weather. In that
particular respect, | was reminded of having to

queue for three hours in the snow on the pedway
at Wembley Conference Centre many years ago,
and of wondering where to park the car on visits
to Seymour Hall before the days of Wembley.

So, to everyone who made a contribution to
the undoubted success of the 72nd Model
Engineer Exhibition at Sandown Park Exhibition
Centre, please accept our sincere and heartfelt
thanks for your efforts without which we surely
would not have had an event.

Good news, bad news
The bad news is that while it may only be 10p,
readers will have noticed an increase in the cover
price of this issue. We regret the increase and
very much hope that readers will bear with us.
The good news is that we have been assured that
there are no plans to increase the cover price
throughout 2003 and that the additional income is
to be used to reinstate the eight pages by which the
magazine has been thinner for the last two years.
This actually means that from this issue the
price per page has fallen from 4.2p (£2.20 for 52
pages) to 3.8p (£2.30 for 60 pages) which is close
on a 10% reduction in price!

CHUCK the MUDDLE ENGINEER

by B. TERRY ASPIN

\‘\_\\\g\ﬁiﬁy/////
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Mils: correction

SIRS, - Oh dear, it appears that the
gremlins have struck again. My
recent letter regarding mils contains
a very substantial error. (M.E. 4185,
27 December 2002).

While browsing through my
copy of Model Engineer on
Christmas afternoon, my clever
clogs son-in-law saw my letter and
because he was bored decided to
calculate the angle of a Mil on his
mobile phone! Lo and behold
17.7778 minutes is wrong. A circle
contains 360 degrees which, if
divided by 6400 will give an angle
of 3.375 minutes. My only saving
grace is that the figures quoted
were straight from the book and did
not originate from me.

I felt I should submit this correction
to pre-empt the hundreds of irate
model engineers around the world
who at this very moment must be
writing angry letters to our editor.

This proves again the old saying
“Check your facts before putting
your foot in it!" Humble apologies.

Ken Stoat, Mid Glamorgan.

Fire hole doors

SIRS, - In his excellent article on the
construction of Saint Christopher
(M.E. 4178, 20 September 2002,
p280) Keith Wilson strongly implies
that LBSC (Curly) had not thought
of a cure for the jamming of firchole
doors when small pieces of coal
become wedged in the slot of the
bottom runner.

Curly was well aware of the need
for such a slot and in M.E. 2999,
13 November 1958 he not only
describes the need for it but also
describes the runner complete with
slot and also gives a drawing of it.
This is one of the articles Curly
wrote in his construction series of
the 0-6-0 GWR 5700 series tank
engine under the name Pansy.

Curly was not known for passing
off lightly any aspersions cast on
his knowledge or writing. He would
have undoubtedly responded to
Keith’s article in firm tones with
acid comment. In fact he would
probably called down the wrath of
the gods wupon Keith’s head.
However, Curly has been dead for
some thirty years or so and has, it
can only be surmised, been driving
the heavenly Asfral Belle that he
longed for while here on earth.

In such circumstances one would
expect Keith to be safe from Curly’s
response but it was not to be so. In
Keith’s very next article (M.E. 4179,
4 October 2002) Keith describes the

disaster that occurred

when not one but two
lightning strikes,
straight from heaven above, hit him
right in the computer used in writing
his articles. "Nuff said!

I have built Curly’s Pansy and
very good it is too, still standing
comparison with more recent
designs by others. I consider Curly
pioneered the methods and many
other aspects of the construction
and use of small locomotives.

Nevertheless things have moved
on with people such as Martin
Evans, Don Young and Keith
Wilson among others, all of whom
have evolved and developed small
locomotive construction to the point
where we amateur constructors are
spoilt for choice between the really
excellent designs available.

Long may it continue.

John Freeborn, S. W. London.

Extra time!

SIRS, - Following your editorial
appeal in M E. 4184, 13 December
2002 for anyone who could extend a
day to more than 24 hours, I have
achieved this feat.

Taking a convenient time period,
say 21 June (the longest day) to
midnight of the publication date of
M.E. 4185 (27 December 2002), I
have successfully managed to
extend every day by an average of
nearly 19 seconds.

The exact method I use requires a
level of comprehension that may be
beyond readers of Model Engineer. If
you index my name to Post Bag and
the value of ‘g’ you will find three
references. [ am reluctant to expand
on the science and mathematics
used unless specifically requested
to do so with incentives such as a
workable quantity of bitter beer, or1
might accept a set of Scott engine
castings for my son!

I can extend the average length of
day to anyone who comes here. All
my family benefit from it. The only
condition is to avoid arrival here near
ancient time markers such as Lady
Day or the Spring Equinox. In short:
“Beware of the ides of March”.

PS. I cannot see the Eiffel Tower
due to snow fall at 11h 25 Saturday
03/01/2003.

Ron Wallman,
Frémécourt, France.

Drawings in colour

SIRS, - As a builder or ‘end user’ my
worst fears have been realised over
the debate on coloured drawings.
So far the correspondence on this
subject cannot see the wood for the
trees. This debate could equally
apply to the revolting coloured

paper now used for this magazine,
making reading difficult and under
artificial light, almost impossible.

If a prospective builder does not
like coloured drawings, he can put
them on a photocopier or scanner
and can then have them in wonderful
tones of grey. This would not apply
to those who have the misfortune to
be colour blind. Please remember
that a prospective builder requires
accuracy, what colour the lines are
come a poor second. Should a
designer decide to use his ink car-
tridges trying to make a drawing
easier to understand then he should
be applauded. For those who prefer
tradition perhaps blue prints could
be re-introduced, thus keeping all
the readers happy.

I am sure that there are better
things to discuss in Post Bag than
what pretty colours drawings
should be. All that should be
required is that a drawing should be
accurate and reasonably easy to
understand. "Nuff said!

John W. Berry, Norfolk.

(This topic has been discussed
exhaustively and correspondence is
now closed — Ed.)

Meals on wheels

and ‘Sentinel’

SIRS, - P. B. Slater’s mention of
heating tins of soup on the outlet
chimney of one of the small furnaces
on the Rolls Royee hardening plant
in Derby (M.E. 4178, 20 September
2002) calls to mind a similar
method we used for heating food on
rail in the 1950s.

To gain experience with the concept
of fixed consist trains, such as the
Midland Pullman and the High
Speed Trains, British Railways at
Derby produced the ‘Paxman Two
Car Set’. This consisted of two cars
from the LMS Euston-Watford
electric stock, possibly 40 years old.
They were taken on to works, the
seats were removed and a 900hp
Paxman diesel engine and generator
were hung under the floor from
strengthened underframes of both
vehicles. The train was run from
Derby to Carlisle and back for some
months, running up a total of
30,000 miles, if I recall correctly.

The route was via Leeds,
stopping at Leeds Holbeck to pick
up a crew passed for the road to
Carlisle. With a nominal 1800hp for
two vehicles, and even with the
power to the auxiliaries subtracted,
the power put down on the track was
substantial, so that unprecedented
speeds of 70mph were achieved on
the climb from Skipton.

But to come to point, the engines
exhausted via pipes through the

vehicles to the roofs. To these pipes,
using insulating tape, we strapped
tins of soup, baked beans, etc.,
which were nicely heated ready for
consumption during the lay-over at
Carlisle. No holes were put in the
tins, so perhaps we were fortunate
in that we did not experience any
exploding tins!

David R. Richards tells us of his
days at the Sentinel Works in the late
1940s, (M.E. 4182, 15 November
2002). My brief involvement with
the Company came in 1964, after
the firm had been taken over by
Rolls Royce. At that time they were
building diesel locomotives for use
in steel works and were having
problems with broken axles. A
broken axle under a locomotive
coupled to a ladle of molten metal
was a distinct embarrassment. Rolls
Royce appealed to British Rail at
Derby for assistance with ultrasonic
flaw detection of the axles.

It may not be generally known, but
in those days that sort of thing did
occur from time to time between
local companies. [ went across with
one of our British Rail produced
ultrasonic angle probes to demonstrate
its use. It seemed they had used a
commercially produced final drive
unit of some 6in. diameter bore
designed for use under railcars. Asa
result they had used axle steel with a
tensile strength much higher than
the 45 ton tensile low alloy steel BR
used on its 9in. diameter axles
which was notch sensitive and
susceptible to cracking.

What I found intriguing about the
firm was that, apart from the
change to diesel locomotives, they
had also diversified into the
manufacture of large hydraulic
drawbenches for the production of
large section bright drawn steel, and
also automatic vending machines.
Dennis Monk, Derby.

Straw splitter

SIRS, - I am a milliner and a
colleague showed me the pictures
accompanying Mr. Coulson’s letter
(M.E. 4181, 1 November 2002)
because I had asked him whether
something similar could be made.

I believe the items pictured are
straw  splitters. The pictures
provided appear to be identical to
line drawings of straw splitters in a
book on the hat industry in Luton,
Bedfordshire; the book is produced
by the Luton Museum Service.

Straw hats used to be made of
plaited straw. In the 19th century
efforts were made in the UK to
emulate the very fine straws imported
from Italy. In order to do this each
‘blade’ of straw was split into strips
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before-plaiting. The protruding
snout was put into the hollow centre
of the straw and then pushed
downwards to provide even strips.
The number of strips used and their
width would then influence the
fineness of the plait produced.
Catharine V. White (by e-mail).

Hunslet identification
SIRS, - In M.E. 4180, 18 October
2002, Roger Backhouse wrote an
article on the South Tynedale
Railway and showed a photograph
of a Hunslet to which he attributed
the title Chaka’s Kraal. This, I'm
afraid, is incorrect as the locomotive
in the photograph is in fact Hunslet
No. 1859 of 1937, which was
purchased by the South Tynedale
Railway in December 1997.
Chakas Kraal is at the railway
and is Hunslet No. 2075 of 1940
and is, indeed, privately owned. 1
am not sure how he managed to mix
these up as 2075 is in working
condition and 1859 is still basically
as it arrived from South Africa
some years ago.
Brian Gent, Hon. Secretary,
Narrow Gauge Railway Society.

Lubricating Oil
SIRS, - Neil Heppenstall wonders
(M.E. 4186, 10 January 2003) how
multigrade motor oils compare with
straight SAE grades.

In simple terms, an SAE 10W-40
oil has a the viscosity of a cold
straight SAE10 oil when cold and
that of a hot straight SAE40 oil
when hot, This is brought about by
viscosity improvers, which are spiral
molecules that open out into long
strings when heated, and increase
the viscosity relative to that of the
straight oil when at temperature.
The unmodified oil base has to be
SAE 10, and so it is very thin: only
when hot does it achieve a viscosity
similar to a hot SAE 40 oil.

The low viscosity when cold
allows easier cold starting, while the
(relatively) higher viscosity at
temperature ensures that the oil film
remains thick enough not to break
down at an engine running temperature
of about 90deg. Celsius.

Multigrade oils should never be
used on cold running machinery,
such as a lathe or gearbox, as they
are too thin when cold, so the oil
runs out, and the lubricating film
may not be maintained. A fellow
model engineer of my acquaintance
recently found this out when his
lathe drive pulley seized to the
spindle when in backgear.

The SAE 30 oils sold for
horticultural machinery and lawn-
mowers are straight oils, designed to

maintain sufficient lubrication when
hot. Multigrade oils can be used on
this machinery, although cold
starting is rarcly a problem here.
But don’t use them on your lathe!

Gear oils, which are not
multigrade and are designed to run
no more than warm, may be suitable
if of the right viscosity index,
generally about SAE 30. Gear oils
have also to stand pressure, which
squeezes the oil film from between
the teeth, as well as the shear forces
on the film in the bearings.

The right oils are often available
in smaller quantities from machinery
dealers, or at model engineering
shows, so you shouldn’t have to buy
a 25 litre drum.

Tony Finn,
East Riding of Yorkshire.

CAD Printout

SIRS, - I think I can offer Mr. Chris
Smith a solution to his problem of
printing large drawings (M.E. 4182,
15 November 2002). He should
invest in a wide carriage dot matrix
printer, available second-hand for a
song! The reason these printers are
still produced is that they alone can
handle the continuous print stationery
that we used to have to tolerate from
80 many account sources in the
early computing years.

My own printer is a Star LC24/15
colour model, which means that it
handles paper sheets 165/8in. wide
and 23!/4in. long, i.e. A2 size.
Because of the way the print system
is configured I have to accept a
maximum print width of 13.6in. or,
in other words, a margin of 1V4in.
on each side. | do understand from
advertisements that a 20in. model
of printer is also available, although
I have never seen one. If Mr. Smith
wants to assess the quality of print
which my machine produces, he
could turn over a few pages from
his letter to page 486 where he will
find the series on the Ferris Wheel
clock, all of whose drawings were
produced on this machine.

The world has moved on since
the days of half imperial, imperial
and double elephant paper sizes and
even if you could find such packets
of paper for sale they would probably
carry a hefty premium. Settle for
A2 as a substitute, four times the
area of A4 paper. It is this very size
that the whole world (apart from the
USA) has made a standard for
office work, enabling reams of
paper to be sold for under '/2p per
sheet and ink-jet printers for very
reasonable prices. If you depart
from these standards, then you will
have to be prepared to pay a lot of
money for the privilege. For example,

when last I bought a packet of A2
size paper | had to pay twelve times
the price for just four times the
sheet arca. My consolation is that a
packet lasts a very long time!

D. A. G. Brown, Rutland.

Leaf springs

SIRS, - In M.E. 4182, 15 Nov 2002,
Mr. Duncan Webster writes regarding
Tufnol springs. He mentions the
possible use of polystyrene sheet
for locomotive leaf springs. In my
opinion this is not advisable. The
first reason is that, as he mentions,
polystyrene is ‘thermoforming’,
that is it will deform any time the
material is exposed to heat. In
addition, the material will also
‘creep’ and change shape over time
with exposure to any increase of
heat above room temperature.
Polystyrene is also prone to attack
by oil or oil based solvents.

The second reason is that when
exposed to oils and solvents, it may
crack and lose strength. Given the
proximity of locomotive springs to
hot fireboxes, boilers, steam, and
lubricating oils, it is not advisable
to use polystyrene for them.

The terms generally used here in
North America for the two main
types of polymeric resins are
‘thermosets’ and ‘thermoplastics’.
The thermosets are types like
Tufnol and Bakelite which can be
processed and moulded with heat
one time, then hold their shape.
Even when subjected to high
temperatures, they will hold their
shape and char before deforming.
However, thin sections of
phenolics can be moulded slightly
such as in leaf springs for model
locomotives. The thermoplastics,
or ‘thermoforming’ resins can be
repeatedly heated and reprocessed
into  different shapes. Many
commercial thermoplastic products
have some proportion up to 20% of
reground scrap thermoplastic in
the raw resin to aid economy of
manufacture. An example of this is
polypropylene garbage bins which
can be moulded with up to 20%
reground scrap resin, such as the
runners and gates from previous
moulded parts.

An often overlooked material for
general use as light duty flat springs

is steel packing crate banding, These
steel bands hold shipping crates
and boxes together and can be had
by the metre free for the asking
from any shipping dock. The material
can usually be found in bins ready
for sale to the scrap merchant. It is
a pre-tempered medium carbon
steel, in strips 0.7 to 1.0mm thick,
from 10-15 mm wide. It can be
punched, cut with snips, drilled,
and welded easily but holds a set
when formed and is much harder
than normal mild steel. It usually
has a brown or blue varnish/oxide
coating which is rust resistant. This
material would be excellent for
locomotive springs I think, if high
carbon steel is not desired due to its
more difficult workability. Springs
of this steel banding can be cut with
normal tools, formed over a rod of
suitable diameter, and fitted with
no further heat treatment.

I have never understood why
Tufnol came into use for model
locomotive springs at all given that
there are a great many medium
carbon steels that would work as
well and be as easy to make into
springs. Considering some of the
difficulties people have written
about in these pages with making
and forming Tufnol springs, perhaps
the banding is worth a try. [ have not
tried it in a model locomotive, as I
am building a steam roller and have
previously built several stationary
steam engines. However, 1 have
used the banding many times for
general and tooling spring use, with
complete success.

Jeff Dayman, Ontario, Canada.

George Churchward

SIRS, - I draw your attention to an
article appearing in the Engineering
Management Journal published by
the Institution of Electrical
Engineers entitled Great
Engineering Managers - George
Churchward by Alan Webb.

The first part of this account
appears in the October 2002 issue
of this magazine.

I feel sure that those of your readers
who are interested in the history of
steam locomotive design will find
this article very interesting.

Philip Amos, Mosman, Australia.

Views and opinions expressed in letters published in Post Bag should not be assumed to
correspond with those of the Editors, other contributors, or Highbury Nexus plc.
Letters destined for publication in Post Bag may be sent to The Editor (Model Engineer),
Nexus House, Azalea Drive, Swanley, Kent, BR8 8HU; fax: 01322-616319.
Carrespondence may also be sent to the Editor at PO Box 310, Hemel Hempstead,
Hertfordshire, HP3 8AX; fax: 01442-269366; email: mike.chrisp@virgin.net or

neil.read @nex

com or

ve.com

In the interests of security, correspondents’ details are not puslishcd unless a specific
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via the Editorial Office as uppm;rinle.
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normally involve a minimum lead time of six weeks for material submitted for publication.
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Les Chenery

introduces his quarter scale
working model of an Aeronca E113
368hp horizontally opposed engine
and starts work with the crankcase.
®Part |

company designed an engine for their small

single seat aircraft, the C-2. It was a twin-
cylinder, opposed side valve or L-head engine of
30hp and ran at 2,400rpm. Its weight was 113lb.
and the finned sump blended with the front of the
fuselage. The engine was identified as the E-107.

By 1930 there was a demand for a more powerful
engine to power a small two-seater aircraft.
Cylinders with overhead valves were fitted to the
original crankcase increasing the horsepower to
36hp with 2,500rpm and a weight of 120lb, The
engine was re-numbered E-113 and the aircraft
re-named the C-3.

Acronca engines were manufactured in England
under licence by JAP. These had a re-designed
rocker box and cover to accommodate two spark
plugs per cylinder with two magnetos for dual
ignition placed at right angles across the rear of
the engine and a power increase to 40hp with
2,540rpm. But the engine had reached the end of
its growth potential and was superseded by a
variety of more powerful engines.

In America in 1930, the Aeronca aircraft

Crankcase casting
A logical place to begin construction is with the
crankcase. Clean up the casting with some small
files and wet and dry emery paper. This is a
tedious job and the temptation is to rush but
patience is more than a virtue here for the longer
the time spent on it at this stage, the better the
result and whenever you look at it in the future
you will not have the ‘I wish I had spent a little
more time on that’ feeling. When you figure that
you have done as much as you can, bring the
casting up to a finish with a soft brass wire wheel
and then a rag buff held in the lathe.

This stage may well be the best time to turn up

The Author’s engine

Wted on its test stand.

castings makes this a
attractive power plant.

AERONCA E113

The author’s engine on test in his
workshop, running at 2,500rpm with
a 20in. dia. x 10in. pitch propeller.

AERO ENGINE

in 1:4 scale

two plug gauges, onc for the central hole in the
nose of the casting (1.000in. dia.) and one for the
ball race recesses (1.125 +0.000/-0.0015in. dia.).
which will give a light drive fit. When this is all
done you can start on what you have been wanting
to do all along — set up the casting for machining.

All the machining operations which I have
completed on this casting have been done on
a Myford Super Seven Lathe with a Myford

Details of Model
11/8in. bore x 11/8in. stroke
36cc
2800rpm
Propeller: 20in. dia. x 10in. pitch
Anti-clockwise rotation (viewed from front)
Coil ignition
Contact breaker and distributor
housed in dummy magneto casing
Gear type oil pump
Pressure relief valve set to around 40psi.
-
Castings and drawings for this
and other engines are available from
Les Chenery, 18 Orchard Grove,
Edgware, Middlesex HA8 5BH.
Please enclose SAE with any enquiries.

N

A rear viewl"f._af the .
further whet the‘appe
/

swivelling vertical slide. When using the slide, the
central clamping bolt must be very well tightened
to prevent pressure from the drills and cutters
from moving the table of the vertical slide some
degrees out of true which, if not frequently
checked, can mean trouble. Builders with a
milling machine and a rotary table will no doubt
find easier ways of doing the job.

@70 be continued.

Cylinder head and
rocker box detail.
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Complete with its linking tubes,
the V4 engine which prompted
the Author to start this

project.

1

=

Colin Pape

in France, introduces his thoughts
concerning his ‘dream machine’.
@Fart |

mall engines with an oscillating cylinder

are about the most basic engines available.

They have few parts, are relatively simple to
build and can work very well indeed. A few years
ago | came across a description of an oscillating
cylinder engine that was not quite so simple. It
had four oscillating cylinders arranged as two
V-twins with each V-twin mounted on its own
backplate. It looked like a useful engine and was
said to be self-starting and suitable for radio control.
My interest was aroused.

On several occasions | thought about making
one but each time I came up against the same
problem and chose not to proceed. The problem
was the copper tubes. The engine had eight
lengths of very bent copper tube to carry the inlet
and exhaust steam. | am pretty hopeless at bending
small tubes to exact dimensions and [ rated my
chances of bending these tubes to the required
shapes in the restricted space as pretty well nil.

Without my realising it at first, my next engine
project had begun: to build a four-cylinder, self-
starting engine without copper tubes. In fact, I set
out to design an engine with no visible plumbing
of any sort.

For some time | made no progress with a four-
cylinder design, but it did seem feasible to make a
single acting V-twin with all the plumbing contained
in the backplate. The plumbing would be a bit
complicated. The engine would only have two
cylinders and it could never be self-starting, but it
was a beginning, One way to achieve the self-starting
capacity would be to connect two V-twins together
to make a four-cylinder engine. However, to make
these connections inside the frames seemed to be
out of the question. I was looking for something
casy to build and this was not likely to be the case
with a four-cylinder version.

After a while it became clear that the only way
to achieve a simple solution for the four—cylinder
engine was to mount all the cylinders on the
same backplate. I considered putting two V-twins
back to back but none of the oscillators I had
seen could be mounted back to back. The cylinder
pivots always went right through the backplate
and were in the way, and the steam pipes were
always connected behind the backplate.

However, I now had a project aim and I finally
decided on two approaches to reach it. One was
to make an engine as a double acting V-twin, the
other was just to keep working away at mounting

OSCILLATING ENGINES
SOME REFLECTIONS

four cylinders on one backplate. I began to call
the elusive four-cylinder engine the *dream engine’.
Photograph 1 shows the engine which I
thought I could not build. It encouraged me in my
first venture into oscillating engines. This venture
gave me some surprises but ended in success
when | managed to design and build the two
engines in photo 2. I learned much about oscil-
lating engines and thought that readers might be
interested to read what happened. I think you will
agree that the humble little oscillator can be
developed into something quite surprising.

It is often a good idea to establish
where you are before you set out

to reach somewhere else.

Starting point
It is often a good idea to establish where you are
before you set out to reach somewhere else. I did
not know much about oscillating cylinder
engines and I had never built one. I re-read the
books I have that mention oscillating engines. 1
have Tubal Cain s book on simple steam engines
and some other books on steam and Stirling
engines. There are several designs for oscillating
engines in these books. Most of the engines
described are of the same basic type and not
adaptable to the project I had in mind.

I have listed here what I think is a fair description
of the ordinary oscillating cylinder engine. The
sort of engine found in small models such as
those made for many years by Mamod (photo 3).

The characteristics of the typical small oscillating
cylinder engine include the following:

: Single cylinder.

: Single acting.

Often reversible but not self-starting.

: A flat face on the exterior of the cylinder.

: A single port to the cylinder in this face.

: A port face on the backplate containing

the inlet and exhaust passageways.

7: Inlet and exhaust passageways symmetrical
and very close together.

8: External plumbing.

9: A pivot to support the cylinder located at
or near the middle of the cylinder.

10: A cylinder pivot pin which passes through
the backplate.

11: A spring arrangement installed behind the
backplate to act on the pivot to keep the
cylinder face in more or less good contact
with the port face.

12: A conventional crankshaft fitted with a
single offset crank pin.

13: Power take off is always behind the backplate.

14: Long piston.

15: Rigid assembly of big end, piston rod

and piston.

The characteristics of the engine 1 wanted to
build include the following:
1: Four oscillating cylinders.
2: Reversible and self-starting.
3: Internal plumbing.

4: Power take-off to be available from the
front or rear of the engine.

5: Easy to make.

6: Easy to clean.

Two approaches
My first thoughts on building my dream engine
involved a decision to pursue two possible
approaches. One was to make a double acting
V-twin and the other was to continue to try to
make a V-four with all four cylinders on a common
back plate. The V-twin seemed easier to develop.
The way that [ imagined it, this engine was going
to need some special features that I had not seen
used anywhere, and it had to be double acting. It
was possible to make a first design of this engine.
The V-four would be a simpler engine provided
I could mount the cylinders back to back on a
common backplate. 1 wanted a V-configuration
not a radial engine. It too was going to need some
special features and I had already figured out
some of them. There were some major
unknowns, especially for the plumbing. It was
not possible to start on a design for this engine.
The features required for the V-twin include:
1: Short crankshaft. It would only have one
bearing and I wanted to take power from
either or both ends.
2: Double acting cylinders.
3: Single backplate with all the plumbing in
or on this plate.
4: An integrated, reversing valve that could
also serve as a throftle.

The features needed for the V-four include:

1: As for the V-twin but with four single acting
cylinders arranged as two Vees back to
back on the single backplate.

2: More space required between the inlet and
exhaust ports.

3: No flywheel.

Details required
1: Short crankshaft
Crankshafts are almost always pieces of bent
metal. They are complex things best achieved by
starting from a forging. For the model engineer
this is normally out of the question so we start
with castings or we fabricate them. Fabricated
crankshafts can give long and good service but a
lot of care is needed in their construction to
ensure their solidity and their perfect alignment.
The normal sort of crankshaft has bearings at
the ends and often along its length as well. My
requirement was for a shaft that would run with
just a central bearing because there was going to
be just one backplate on which a bearing could
be mounted. The crank webs add length to the
shaft and this means that the cylinders have to be
further out from the backplate. The outer piston
forces are now capable of bending the shaft and
outrigger bearings should be fitted.

2: Double acting cylinders

One of the nice things about steam engines is that
the cylinders can be made double acting. In a
double acting engine the piston is driven alternately
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towards and away from the crankshaft. It is
necessary to close the normally open end of the
cylinder to provide a way for the connecting
rod to pass through this closed end via a gland.
Inlet and outlet ports are required at each end
of the cylinder.

Double acting, oscillating cylinder engines
seem to be uncommon. Tubal Cain described a
working steam crane called Hercules in his book
Building Simple Model Steam Engines. This
book was published in 1981. At that time Reeves
was selling a kit to make a double acting V-twin.
A few years ago in these pages, Stan Bray
described an engine that he had designed which
was based on a real life engine. He called his
model Ossie. It was a double acting, single cylinder
oscillating engine.

So double acting seemed to be viable for
oscillating cylinders, With double acting I
believed I ought to be able to achieve self-starting
and then my twin cylinder engine would be
equivalent to a four-cylinder engine in this respect.

3: Single backplate and internal plumbing
By internal plumbing I mean the inclusion of all
the steam or air passageways inside the frames
and the absence of external pipes and joints
except for the delivery and exhaust pipes. I have
built several engines of other types which have
most of the passageways inside the frames or
shafts and these engines all run well, so it was
more or less a natural inclination to try to hide all
the plumbing for these multi-cylinder engines.
The only practical way to have the plumbing
hidden is to design the engine with a single back-
plate on which all the cylinders are mounted.

4: Integrated reverse valve and throttle

1 wanted a simple unit to control direction and
speed. It was only required to demonstrate that
the engines could be reversed and that they had a
reasonable range of speed. | wanted one basic
design of this unit to bolt onto the backplate of
any of the engines. It needed to be reasonably
gas-tight and easy to build. I had built throttles
before and the sort of control I had in mind
would be a coarse sort of throttle but I knew that
I could always add a real throttle later.

Design considerations

1: Short crankshaft

As we have seen, the traditional crankshaft is
unsuitable for an engine that only provides one
central crankshaft bearing. Fortunately there is
another way of making a crankshaft. This is what
I call the straight-line crankshaft.

The two self-starting engines developed by the Author in the course of his
research. They are placed in front of a mirror to show the hidden detail.

==

I first came across a crankshaft of this type in a
book mentioned earlier. It was used in a model of
an engine being developed by Armstrong-Whitworth
in the late 1970s. It was one of the engines that I
built and is an impressive performer.

There are no webs, no offset throws and no
alignment problems. This sort of crankshaft is
suitable for small engines. It is very short. The
author did not give it a name. For the lack of a
better name I have called this type the straight-line
crankshaft because a simple straight shaft can
pass right through the assembly.

The basic idea is to provide the offset for the
big end by using an eccentric disk. If the disk is
correctly dimensioned (read ‘big’) the main shaft
can pass through the disk so the alignment problem
is resolved without effort. A series of disks can
be fixed onto the main shaft, one per cylinder for
example, and the main shaft remains as a simple
straight piece of metal.

Photograph 4 overleaf shows a straight-line
crankshaft. The crankshaft looks somewhat
unusual and the big ends have to be really big but
there are considerable advantages in the design
which I think are worth listing:

1: Simple construction.
2: Easy to assemble and dismantle,
3: No offset turning.
4: No alignment problems. The same shaft
goes right through.
: Low weight.
: Very short length because there are no webs
: Big end bearings can be of one-piece
design. The shaft can be built up as the big
ends are added.
8: Power take off from either or both ends.

=] O\ Lh

On the down side:

1: The diameters of the big ends and their
bearings have to be bigger.

2: Asaconsequence of the big end dimensions,
the crankshaft needs more space in the
sideways sense so the cylinder pivot must
move out a bit compared to an engine that
uses a normal crankshaft.

3: A lot of waste is involved if the piston,
connecting rod and big end are all made in
one piece.

4: Provision is necessary for a means to lock
the disks to the shaft to ensure that they
cannot rotate on the shaft.

2: Back to back cylinders

The V-four was still the ultimate goal, so the next
step was to take another look at moving the cylinder
pivot because unless this could be done the project

Typical of simple oscillating engine design are these cylinder, pivot and
reversing cam from a Mamod traction engine.

was dead. Nothing I had read on oscillating
cylinder engines discussed the principles of these
engines and why some things were done in the
way that they were. Why, for example is the pivot
always in or close to the middle of the cylinder?
This only makes sense for a double acting
engine. Only one of the models that I had seen
described was double acting.

When the pivot is at the centre of the cylinder
it cannot pass through the cylinder, so the only
way to hold the cylinder against the backplate,
using the pivot, is for the pivot to pass through
the backplate. The input steam pressure tries to
push the cylinder away from the face and the load
transmitted up the connecting rod also tries to lift
the cylinder off the port face. Some sort of spring
system has to be applied to the pivot on the far
side of the back plate to bring the cylinder up
tight to the port face on the backplate.

For a single cylinder engine, or a multi-cylinder
engine where the cylinders are arranged radially
in onc bank, this pivot system works well
enough. However it makes my ultimate machine
difficult to achieve because it is not possible
to arrange the cylinders back to back on the
same backplate.

If the cylinder pivot can be placed outside the
stroke of the piston, it still has to be attached to
the backplate but does not need to go through. A
simple pivot cannot be at the end closest to the
crankshaft because it would get in the way of the
connecting rod, but it could be put at the other
end. In this case we could extend the cylinder
block and the pivot could pass right through it.
Then, the spring system could be applied directly
to the cylinder. No part of the pivot system needs
to go through the backplate and the cylinders
could be mounted back to back.

3: The end-pivot cylinder

Putting the pivot at the end means that a very
substantial pivot can be used. The pivot can be
solidly attached to the backplate and it can stand
up to the lifi-off forces much better than the
somewhat fragile centre pivots.

All is not completely well however; there is a
snag. The snag is that the pivot is further away
from the crankshaft so the cylinder turns through
a smaller angle. This means that the separation
between the inlet and exhaust passageways
becomes smaller and at a certain point, a good
overlap of the ports is no longer possible.

It was necessary to take a close look at the
engine, and specifically the cylinder geometry,
because of the reduced cylinder travel when the
pivot is moved away from the crankshaft.
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is obtained using eccentric disks.

4: Cylinder geometry

The critical part in the cylinder design is the port
layout. A number of factors need to be taken care
of in designing the port layout for an oscillating
cylinder, and I will discuss the most important.

5: Symmetrical ports

In the simple oscillator engine there is a single
port in the cylinder and two ports on the port
face, which is part of the engine backplate. One
of these stationary ports is for the steam supply
and the other is for the exhaust.

The port into the cylinder must be near the
closed end of the cylinder. For a double acting
cylinder there must be ports at both ends. As the
cylinder rotates on its pivot the single port moves
over the port face and alternately covers and
uncovers the inlet and exhaust port holes in the
port face. The angle turned by the cylinder is
quite small, generally less than about 25 degrees.

The cylinder port must start to uncover the
inlet hole in the port face soon after top dead
centre (TDC). If it begins to uncover the inlet
port before TDC, the engine will be very difficult
to start. The cylinder port will have to cover
the inlet again just before bottom dead centre
(BDC). The angular difference between starting
to close the inlet port and BDC will be the
same as the angular difference between TDC
and the fully open point. Similarly for uncovering
and covering the exhaust port. The angular
difference between the exhaust port and TDC
does not have to be the same as the angular
difference between TDC and the inlet port
unless the engine is designed to be reversible.
Most oscillator engines are reversible and a
reversible engine that is supposed to have the
same performance in both directions has to have
symmetrical ports.

6: Size of the port holes

As a general rule the size should not be so big
that bridging of the input and output ports occurs.
The oscillating cylinder engine does not require
the steam to enter at high speed so the inlet port
does not need to be especially big. After all, the
inlet port is more or less open for nearly 180
degrees. It is more interesting to try and get the
used steam out as fast as possible but if the
engine is to be reversible the exhaust port must
be the same size as the inlet port.

7: Separation of the port holes

The minimum separation between the inlet and
exhausts must be at least equal to the diameter of
the port into the cylinder. If it is less, a path will

A straight-line crankshaft for a twin cylinder engine. The big end offset

certainly be available for the inlet steam to pass
directly to atmosphere for part of the cycle. This
is a bad thing in my view yet I have seen this
bridging possibility in several designs. I assume the
engines work well so I may be over-emphasising
the problem.

Not to be neglected is the space problem on the
other side of the backplate. The steam arrives and
leaves in holes that are surrounded by copper so
there must be enough space to lodge the copper.

8: Influence of the pivot position
The angle turned by the cylinder, as the crankshaft
rotates, is the angle between the two tangents
drawn from the cylinder pivot point to the circle
swept out by the axis of the big end. As the cylinder
pivot point is moved away from the crankshaft
centre the angle turned by the cylinder becomes
smaller. This means that the spacing and hole size
of the ports become more critical. At a certain
point it means that the cylinder port can no longer
completely uncover the port face holes.

So we end up with two problems if we move
the pivot point out from the crankshaft and these
problems occur with the end pivot design.

9: Two cylinder ports are better than one
There is no reason why the cylinder should have
only one port. If the cylinder has two ports then,
for a given direction of rotation, one can be
assigned to inlet control and one to exhaust control.
The space between these two ports is only limited
by the diameter of the cylinder. We still have just
two openings in the port face but the openings in
the cylinder can be further apart or closer together
than these openings. What matters is only that
the angular separation between a cylinder port
and its matching opening on the port face is the
same or close to what it would be in the single
port approach.

There is another advantage. With one port in
the cylinder it must be at the end of the cylinder
and in the centre. This means that it is at the
closest point to the pivot. With two ports we
can space them apart up to the diameter of the
cylinder. They are now further away from the
pivot so for the same angular displacement they
move further. Bigger holes can be used without
risk of bridging.

10: Uncovering the ports

The angular movement of the end pivot cylinder
is smaller than it is for the centre pivot cylinder.
By using the double port design we can put the
port holes anywhere we want but we have to live
with the small angle. This means either that the

End pivoted cylinder with its matching port face disk. The radial port slots
described in the text are clearly evident.

ports have to be small or that they do not get
completely uncovered if we start with the basis of
no bridging.

We need to ensure that when the port is
supposed to be open, the cross section of the
path into the cylinder is at least as big as the cross
section of the hole even though the hole is not
completely uncovered.

Since I had decided on a minimum cross section
of passageways into the cylinder of 2mm I found
that I could not uncover the hole. The solution
was to use radial slots. Even though only half the
slot gets uncovered it still provides the minimum
cross section and the spacing is not affected.

Photograph 5 shows the cylinder face of an
end pivot cylinder and its matching port face. It
clearly shows the radial slots that compensate for
the failure to achieve full overlap.

11: Internal plumbing

My initial sketches had shown that the backplate
could provide the passageways but a sandwich
type construction would be needed. Unfortunately
it also showed that with traditional engine
designs there would be a lot of cross drilling and
a lot of ends would have to be plugged. This was
not satisfactory. 1 wanted to have a reasonably
simple solution to this plumbing problem so I
gave myself three rules:

Rule 1: No more than three layers of passage-
ways permitted.

Rule 2: All three layers had to be in the backplate,
which could be no more than 8mm thick because
I had no plate that was thicker. There could
only be one connecting layer inside the main
backplate because of its thickness. There could
be a surface layer of slots on the front of the
backplate and a surface layer on the rear face of
the backplate.

Rule 3: These surface layer slots would need to be
covered when the engine was assembled but special
covers would not be permitted. The covering had
to be done by other normally required parts.

12: Sorting out the passageways
Two basic problems complicated the passageway
design:

1: The ports were too close together.

2: There were too many changes of direction
and often these were necessary because one
passageway had to cross another without
cutting into it.

@7o be continued.
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THE STEAM ENGINE
INDICATOR

J. E. Willock

explores the origin, types
and use of these important
instruments.

he Steam Engine Indicator, in
Tthc age when the steam

engine was the unrivalled
prime mover, was a very important
instrument that enabled the engineer
to ascertain the power produced in the
cylinder of any normal reciprocating
steam engine. In addition, and perhaps
more importantly from an operational
standpoint, the Indicator was also an
invaluable diagnostic device. It was

able to provide a considerable amount
of data on the efficiency of the engine,
its condition, the accuracy of the
valve-setting, the degree of compres-
sion and ‘cut-off”, as well as a whole
host of information on other features.

As the steam engine developed so
did the Indicator. A wide variety of ©
types of Indicator were manufactured,
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Figure 1 - Watt’s Diagram of Work Done during Expansion

This development of the Indicator
has been atfributed by some authorities
to Watt, but in his monumental work on
the great engineer, H. W. Dickinson
states that the instrument according
to tradition, was probably conceived
by John Southern, in 1796. On
March 14 of that year Southern, an
employee of Boulton and Watt,
wrote to James Lawson, one of the
firm’s outside engine-erectors: “Tell
Mr. Lee I have contrived an instrument
that shall tell accurately what power
any engine exerts.”

In August 1796, Southern, in a
further letter addressed to Lawson,
refers to an unsatisfactory diagram
that he had received from him.
Southern writes: “I have received the
indicator s letter or rather scrawl
which is not to be decyphered (sic)
but by conjecture, without some
Jfurther information. It is absolutely
necessary to know at what part of
the line the indicator points to when
the piston is exactly either at the top

many by prestigious instrument mak-
ers. The ever increasing rotational speeds of steam
engines demanded corresponding changes to the
indicators themselves, and instruments of great
ingenuity were designed to meet these requirements.
Indicators designed in the era of James Watt were
completely unsatisfactory a hundred years later,
when high-speed, all-enclosed, force-lubricated
engines, of the Belliss and Morcom and Willans
variety were the order of the day!

Watt’s Indicator

James Watt was among the first, if not the first, to
fully appreciate the properties of heat and what
actually happened when steam was admitted to the
cylinder of a piston engine. This analytical
approach, which he adopted with so many of his
discoveries and inventions, was present in his
researches into the properties of heat, and its
action when performing useful work. Figure 1
will be familiar to many, as it is featured in numer-
ous text books on the theory of heat engines, and
illustrates *“Watt’s Diagram of Work Done during
Expansion.’ As a corollary to his experiments with
heat, Watt, ever the true scientist, decided that this
useful work must be measured.

The earliest references to an Indicator are clearly
to a device that today we would call a pressure
gauge, an example of which is preserved in the
Science Museum, London. Figure 2 shows Watt’s
Indicator. In operation, steam from the engine
cylinder was directed to act upon a piston and rod
in the indicator cylinder. The piston-rod actuated a
spring loaded lever, to which a long pointer was
attached. As the pointer moved over the fixed scale
it gave an indication of the different pressures
appertaining, as the piston of the engine travelled
simultaneously along its cylinder. The instrument
did not actually record on paper the varying
pressures in the cylinder, as the pointer fleetingly
moved across the scale.

© Figure 2 - Watt’s Indicator

Southern’s Indicator

The substitution of a pencil together with a moving
board carrying the indicator card, in place of
Watt’s pointer and fixed scale, does not sound a
particularly significant development but it brought
together all the essential features of subsequent
indicators. The movement of the board, or tablet,
was related directly to the engine’s piston stroke,
and thus for the first time a steam distribution
diagram was produced.

or bottom. Great accuracy should be
observed at the moment the piston is at the top or
bottom, and a person should be stationed opposite
the connecting rod to call out the instant it passes
the centre of the sun wheel, another person being
stationed to observe the indicator pencil at the
same moment. The indicator should be placed
above and below to see whether any and what
difference there is. Please to repeat the experiment
with all the attention you and Mr. Lee can command,
and send sketches and full description.” Southern
then went on to describe how a satisfactory
closed loop diagram was to be achieved with a
few modifications to the Indicator.

Here then was the genesis of a practical indicator
capable of providing useful data. A diagrammatic
representation of Southern’s Indicator is shown
in fig 3 overleaf.

McNaught’s Indicator

Between the years 1825 to 1830, the prolific and
talented engineer John McNaught of Bury,
Lancashire, produced a simplified Indicator capable
of creating diagrams at higher speeds and steam
pressures than had been possible hitherto.

In McNaught’s design the indicator eylinder,
containing a spring controlled piston, was
surrounded by a drum to which the Indicator
Card was attached. A pencil suspended from
the piston-rod moved over the card to produce
the diagram.

MecNaught is perhaps better known today for
his simple but effective method of increasing
the power and extending the potential life of
existing rotative beam engines. This was usually
achieved by the addition of a high-pressure
cylinder positioned between the beam trunnions
and the crankshaft bearings. *‘McNaughting’, as
the generic term for the practice became known,
was very widespread and many engineers, in
addition to John McNaught, carried it out.
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© Figure 3 - Southern'’s Indicator (Diagrammatic only)

stylus; this being a far more
compact and rigid arrangement
than the Richard’s type,
and thus was capable of
accommodating higher engine
speeds. A Thompson type
instrument, manufactured by
Schaffer and Budenberg, is
illustrated at fig 5.

The Dobbie-Mcinnes
Indicator

(Outside Spring Type)
The last and perhaps most useful
of all the mechanical indicators,
the Dobbie-McInnes instrument,
was designed for use on both
steam and oil engines.

The major or difference between
this indicator and its predeces-
sors was the location of the
springs. These components
were not positioned in the indi-
cator operating cylinder itself,
but located in a separate cylinder

Figure 4 - Richard’s Patent Indicator
(Patent No. 15640)

Richard’s Patent Indicator
(Patent No. 15640)
In 1861, Charles B. Richards, as a result of a
request from his fellow American associate,
Charles T. Porter, designed a new type of Indicator
capable of producing diagrams from higher-speed
engines, then just coming into general use.

The first use of the Richard’s Indicator was
probably on the new Porter-Allen

©

superimposed above the first.

Thus the springs were isolated from the fairly
high temperatures associated with superheated
steam, and the very high temperatures found in
oil engines, where cylinder temperatures in
excess of 2,000deg. F were possible. Engine
speeds of up 400rpm could be accommodated by
this type of indicator. A Dobbie-Mclnnes
Indicator is illustrated at fig 6.

usually has at its midpoint, a three-way steam-cock.
The Indicator is connected to the three-way cock. A
length of cord, from the Indicator drum, is attached
to some suitable point on the engine, whose motion
simulates the engine’s stroke. As the circumference
of the Indicator drum is only approximately 6in.
(150mm), the simulated engine stroke must not
exceed this figure. The cord should nof be attached
to any item of valve gear, or any other

engines, which operated at speeds
in excess of double that of their
contemporaries.  Without  this
instrument the accurate sefting of
the valves would have been almost
impossible. The Indicator utilised
graduated springs to cater for different
working steam pressures. Another
feature of the instrument was the
relatively small indicator piston
movement, without commensurate
loss in diagram size.

The Indicator Diagram was made
on an Indicator Card attached to the
circumference of the drum. The
drum rotated freely on its axis, but a
torsion spring ensured it rapid return.
A length of cord, together with a
pulley-sheave attached to the base of
the drum, formed the link between
the indicator and the engine.

Recently the writer acquired one
of these beautiful instruments in its
original mahogany box, complete
with six graduated springs, matching

Thompson's Indicator

Figure 5

piece of mechanism that does not
faithfully simulate the engine’s stroke.
Valve gear movements will not in
fact replicate the engine stroke and
may, in any event, be incorrectly set!
A useful point of cord attachment on
an engine might be an air-pump lever,
for example, see fig 7.

Contained within the box holding
the Indicator, if it is complete, are six
graduated springs. Each spring is
identified by two numbers; the first
being the working steam pressure
(in psi) and the second the pressure
necessary to displace the pencil, or
stylus through one inch (25.4mm).
This second value is known as the
scale of the spring and is not to be
confused with the rate of the spring.
Having selected the appropriate
spring, it is then threaded onto a
machined shoulder on the Indicator
piston, before being assembled into
the cylinder. The primary function of
the spring is to act as a damper on the

©
scale-rules (of which more later),
taper-thread tap, and steam cocks. This Indicator
was manufactured by the highly regarded instrument
making firm of Elliott Brothers, whose works
were situated in St. Martin’s Lane, London. A
Richard’s Patent Indicator is shown at fig 4.

Thompson’s Indicator

This Indicator was very similar in layout to the
Richard’s instrument, the only significant differ-
ence being in the parallel-motion to guide the

Taking a Diagram

Having briefly traced the history and main types of
Indicator, we now perhaps should consider how an
Indicator Diagram might be taken from an engine,
using for example a Richard’s type indicator.

The Indicator is set up on the fest engine adjacent
to the working cylinder. Usually on stationary
engines there is some form of steam tapping at
both ends of the cylinder. A common pipe,
communicating with both of these tappings.

piston, and to prevent wild oscillations
of the stylus on the Indicator Card.

With the instrument correctly set up on the test
engine, and with one end of the engine’s cylinder
connected to the Indicator cylinder by means of
a three-way steam cock, the ‘Atmospheric Line’
is drawn on the Indicator Card. This is achieved
by turning the three-way steam cock so that
the Indicator piston is put into direct contact
with the atmosphere, via a small hole in the wall
of the Indicator cylinder. The stylus is brought

12
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Figure 6 - Dobbie-Mclnnes Indicator

centre of the ten spaces into
which the Indictor Diagram is
divided, is noted and they are
added together. The sum is
multiplied by the ‘scale” of the
spring being used in the
indicator, and the product is
divided by the number of
divisions, 10 in the case of this
example, to obtain the Mean
Effective Pressure. Thus:
MEP= Lx8
10

Where:

L = Total length of 10

Ordinates in inches
S = Scale of Spring

However, contained within the
box holding the instrument,
again if it is complete, are six
special rules, each having
different scales directly corre-
sponding to each of the six
springs previously mentioned.

INDICATOR |

CORD —————¢ ¥

(

AIR PUMP LEVER

Figure 7
Indicator Set-Up on an Inverted Vertical Engine

into contact with the Indicator Card positioned
on the drum, and the drum rotated to produce a
horizontal straight line. This is called the
Atmospheric Line.

Having established the Atmospheric Line,
(AL) the Indicator Diagram can be drawn with
the steam engine in motion. It should be appre-
ciated that the Indicator Diagram produced
is that for one cycle of events at

©

The use of the appropriate
scale-rule, corresponding to the spring selected,
to measure the lengths of the ordinates, obviates
the need to multiply the dimensions obtained by
the scale of the spring, as would be the case if the
dimensions were taken with just a standard inch
rule. By giving the pressures directly for each of
the ordinate positions, the special scale-rules,
therefore, simplify the calculations, sce fig 8.

*In all cases, the area of the piston-rod has to
be taken into account. In the case where the piston
rod comes out at the crank end of the cylinder
only, then A should be the area of the piston less
half the area of the piston rod.

Having calculated the power being developed
in the cylinder, the Indicator Diagram can be
examined further to ascertain the cut-off-point,
the efficiency of valve operation,

one end of the engines cylinder,
and for a double-acting engine a
similar diagram will be required for
the opposite end. Hence the need
for a three-way cock. The two
Indicator Diagrams should be
similar, but this may not be so in
practice, as deficient valve-timing
or other faults and characteristics
may produce differences. In the
case of a non-condensing engine
the Indicator Diagram will have
the Atmospheric Line (AL) as

PRESSURE

>

FE

cushioning at the end of stroke, as
well as other characteristics involved
in steam engine operation. The
ability to ‘look inside the cylinder’,
while the engine was operating,
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made the Indicator a very valuable
tool in the design, construction,
maintenance and operation of all
heat engines.

It is not proposed to go more deeply
into the subject, nevertheless it is
hoped that that this brief discussion

on Indicators, their origins, develop-

its base-line, but a condensing
engine Indicator Diagram will have
part of the diagram below the
Atmospheric Line.

Once the Indicator Diagrams have
been produced, they can be examined
and used to ascertain the power

S

10

]
W
b
-
L]
~

VOLUME

Figure 8 - Indicator Diagram with Ordinates Projected

to Calculate Mean Effective Pressure (MEP)

ment and use, will have been of
some interest to readers. The Engine
Indicators themselves are fine pieces
of enginecering, made by highly
reputed makers from a largely for-
gotten age, and as such should be
treated accordingly. They will certainly

©

being produced in the engine cylinder.

To obtain the Indicated Horsepower (IHP), the
Mean Effective Pressure (MEP) on the piston
must first be ascertained. There are several methods
of obtaining the MEP, (in pounds per square
inch) using an Indicator Diagram, including
Watt’s, Boyles and Simpson’s rules, all giving
varying degrees of accuracy.

One method, and perhaps the one most frequently
used, is to divide the base-line of the Indicator
Diagram into a number (n) equal parts, normally
10 equal parts with 11 ordinates. Perpendicular
lines, or ordinates, are then drawn through the
points of division to touch the boundary lines of
the Indicator Diagram. Using a rule, the length in
inches, of each of the ten ordinates, taken at the

Having calculated the MEP from the Indicator
Diagram, the Indicated Horsepower (IHP) can be
obtained by multiplying the Total MEP on the
piston (in pounds) by the distance travelled by
the piston (in feet) and dividing the product by
33,000. Thus:

IHP = ApLN
33000
Where:
A = The Area of the Piston in square inches*
p=  The Mean Effective Pressure (MEP)

in pounds per square inch.
L = Length of Stroke in feet
N = Number of Strokes per Minute
= Revolutions x 2

not be manufactured again.
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Ed Cloutman

brings his short series to a close
with an affectionate view of one
of the institutions of the Welsh
valleys: the Italian Cafés.

@Fart Ill continued from page 653
(M.E. 4185, 27 December 2002)

he first Italians to settle in Britain came in
Tthc 1820s. They came mostly from poor

farming areas of Northern Italy and began
working in cafés all over Europe. The owner of
one of these cafés, Mr. Tortini, is credited with the
invention of ice-cream and this led to the tradition
of Italian cafés and the ice-cream business.

Initially the immigrants lived in overcrowded
conditions but managed to make their ice-cream
in their kitchens and back yards. The ice-cream
was sold from barrows and pushed around the
streets — no mean feat if you have visited The
Valleys and seen how steeply the streets rise up
the sides of the valleys.

Among the first immigrants to South Wales via
London were Angelo and Giacomo Bracchi who
opened their first café in Newport in the 1890s, fol-
lowed by a shop in Aberdare. The first Italian café
in the Rhondda was opened by Julio Bracchi in
Tonypandy, who expanded his business and was
joined by other immigrants until the
number of cafés in the Rhondda rose to over 50.
Names like Rabbaiotti, Viazzani and Bacchetta were
commonly known as Bracchi’s, after their founder.

Bacchetta's café in Porth (photo 23) just north

The ice-cream barrow is a replica, but painted
in a similar manor to the original.

————

* BACCHETTAS &

Bacchetta's café in Porth, a

oo gy
U \\\\\\.\\T\\x\“\] |

S
pical Valleys Italian coffee shop.

THE HETTY
WINDING ENGINE

of Pontypridd, was opened in 1932 by Serafino
Bacchetta, who returned to South Wales after
serving in the Great War. His sons, Aldo and
Renato continue to run the café and have lovingly
put together a collection of Art-Deco artefacts
from days gone by (photos 24 and 25); note the
milkshake stirring machine in the foreground of
photo 24. The flags, photo 25, were made for the
coronation of King Edward VIII, but of course,
were never used. The accordion provided live
entertainment in the café. Knickerbocker Glory
glasses and various glass bottles for sweets etc.

can be seen in the window. The photograph
shows the Royal Train arriving at Porth Station in
June 1912, which brought King George V and
Queen Mary on their visit to the Rhondda.

The ice-cream barrow (photo 26) is a replica,
but painted in a similar manner to the original.
Various implements used in the trade are seen in
photo 27. On the left is an ice-cream wafer tool.
This has three settings, either for 2d. (*tuppenny’),
3d. or 6d. wafers. A wafer biscuit was placed in
the tool and the depth set by moving the handle to
the relevant notch. Ice-cream was then put into

Above left: general view of collection with milkshake stirrer in foreground and coffee machine to rear.

Ice-cream utensils; can you guess what they are
before you read the text?

Above right: contemporary photos, glassware and accordion.

Horlicks and Ovaltine mixing jugs with
instructions on the reverse.

74
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Display cabinet of contemporary advertising
artefacts.

the tool and scraped off level with the top. A second
wafer biscuit was placed on top and the completed
wafer pushed out of the tool and handed to the
customer. Next to this is the ice-cream ‘North
Pole’ maker, which was opened up and two
curved sheets of chocolate placed in each half of
the cylinder. Ice-cream was placed in the centre
and the tool closed and the end cleaned off. The
tool was then opened and the chocolate-coated
ice-cream served to the customer — an early form
of choc-ice. To the rear is an ice-cream scoop.
The Horlicks and Ovaltine mixing jugs
(photo 28) have metal plungers (a disc with
holes attached to a rod) that just fit the jugs and

:."f’:\.'}-l

P ey e
-

Beautiful cast label on coffee machine.

Quality Street chocolates and delicious Green
Label tea.

are pumped up and down for thorough mixing.
Instructions are written on the sides of the jugs.

There are several display cases of contemporary
advertisements (photos 29, 30, 31 and 32) the
first containing various collectors cards, King
Edward VII chocolates, Smiths potato crisps and
tobacco. Quality Street and Lyons Green Label
tea, photo 30, are displayed alongside ‘Five
Boys® chocolate, photo 31 at 3d. a bar; the
original chocolate is still inside this packet! Each
boy has a different expression which from left
to right is Desperation, Pacification, Expectation,
Acclamation, and Realisation. Note the Rolls
razor and Railway dominoes in photo 32. Many
of these advertisements were commonplace at
railway stations, often painted on ‘tin’.

Perhaps the piece of equipment that most sums
up an Italian café is the coffee-making machine,
(photo 33); “La Victoria Arduino Torino - Italia’ is
embossed on the beautifully cast label (photo 34).

R RIS EAGETTIACTIN

Pure nostalgia! A ‘Five Boys' chocolate bar. With
real chocolate inside!

Railway dominoes, snuff and Rolls razor with
various types of tobacco.

The operation is described with reference to
photos 35 and 36. The boiler is filled and kept
topped up with water through the valve (A). The
water level can be viewed through the sight-glass
(B). Fresh ground coffee is placed in the filter (C)
and hot water passed through it via the hand-valve
(D) so that the filtered coffee runs into the cup
beneath. The milk is heated by placing the jug
under the nozzle (E) and passing steam through it
by opening the valve (F). The steam was also used
to heat pies; a sort of forerunner of the microwave!
The valves (D) and (F) and coffee filters are
repeated on each side of the sight-glass so that
two people can operate the machine at once.
Valve (G) is a shut-off valve in case the sight-glass
needed replacing. Hot water for tea, etc., can be
drawn by opening valve (H). The pressure in the
boiler is shown on the gauge (J), and there is a
safety valve under the eagle to prevent explosion!
The water in the boiler is heated by gas.

Detail of coffee making machine; refer to text for an explanation of its method of operation.
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Above left: Aldo with his
wife and staff just before
he retired.

showing the development

haulage engine.

Right: pit-head gear and
cage - Albion Colliery.

Above right: display ¢

of the miner’s safety lamp
and carbide lamps. k

Left: model of underground '

I asked Aldo if the machines were dangerous,
being manually operated. He said that (rather like
steam locomotives) there was a greater danger if
the machines were over-filled with water than if
they were allowed to boil dry, as in the latter case
the safety valve would come into operation. And
then he told me a story about his father, Serafino.

Above the shop, Serafino’s wife was giving
birth to twins (Aldo and Mario) and Serafino was
working at the coffee-making machine. Suddenly
there was a shout from upstairs, “Serafino,
Serafino, come quickly, your wife has had twins.”
Serafino bounded up the stairs and a few seconds
later — almost as a sign from above — there was a
loud ‘SWOOSH" and an eruption from every orifice
of the coffee-making machine. Water cascaded
from the ceiling down every object in the cafe.
Serafino bounded down the stairs with a babe
in each arm and duly baptised them in the
maclstrom! “dnd,” said Aldo, “my family has
continued making coffee to this day!"

Sadly, by the time this article is published,
Aldo and his elder brother Ronato will have
retired, and so ends another era in the Welsh
mining valleys. The group photograph (photo
37) shows Aldo with his wife and some of his
staff, who often act as ‘agony aunts’ to local
inhabitants as well as greeting you with a friendly
smile and making you feel welcome when you
order your meal, tobacco, ice-cream and, of
course some of that delicious coffee!

Below: the stone bridge
by William Edwards, built

in 1756. Many clocks bear

its name, Newbridge.

The collection will
hopefully be on display
at the Museum of
Welsh Life, St. Fagans,
Cardiff CF5 6XB (web
site:  www.nmgw.ac.
uk/mwlfindex.en).

Ponypridd
Museum

This small museum
contains a wealth of
knowledge on coal mining in the Rhondda. There
are various models including a steam engine driving
a ‘waddle’ ventilation fan, and a large working
model section through a pit head and coal workings,
made mostly by miners. Most models and can be
seen in motion, either driven by electric motor, or
by compressed air. The museum has an excellent
display of carbide and miners’ safety lamps
(photo 38) showing their development. There is
also a large and very well made working 00-gauge
railway depicting the centre of Pontypridd with its
railway viaducts. The winding engine (photo 39)
runs on compressed-air.

I have included a photograph of the Albion
Colliery, Cilfynydd (photo 40) because of the
interesting story attached. The model is very large,
showing above and below ground workings in
great detail, plus the engine winding house.
Unfortunately, due to reflections from the glass
case, | was unable to get a satisfactory picture of
the complete model. The model was built in about
1900, after the terrible explosion at the pit in 1894.
It was built by Henry Barnes, who was signalman
near Barry station in Pontypridd. He worked on
the model at night to keep himself awake whilst
attending to the signals! He first made a small
model for Mr. Mogg who was blinded at the pit
disaster. Mr. Mogg carried the model on an old
pram and stood outside the Penuel Lane entrance
to Pontypridd market. In this way, he was able to
earn a little money from shoppers as there was no

compensation in those days from the coal masters.

Finally, adjacent to the museum is the wonderful
bridge (photo 41) designed by William Edwards
in 1756. Built of stone, it has a span of 140ft. and
remained the longest single span bridge in
Europe for three quarters of a century. The three
holes in each end are for weight reduction. A full
description of the bridge and some interesting
stress analyses can be seen in the Museum. Many
early clocks have the place name Newbridge on
their dials, but after 1856 the Postmaster changed
the name of the town to Pontpridd to end the
confusion with Newbridge in Gwent. Thus later
clocks usually have Pontypridd as the place name
on their dials.

Brian would be pleased to receive visitors to
the Museum — Pontypridd Museum, Bridge
Street, Pontypridd CF37 4PE; tel: 01443-490748.
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MONTH
GOING
REGULATOR
CLOCK

Peter Heimann

describes the combined wheel

collets and lantern pinions. Plates and back cock
@PFart Il continued from page 649 dm“‘:.m?r;;ﬁ:
(M.E. 4185, 27 December 2002) milling and trepanning

operations completed.

he next task is the manufacture
of the combined wheel collets

and lantern pinions (drawing 5).

Remember my previous comments M={]

concerning ball races in metric or impe- - ’ = i -
rial size. This will affect the bore of the s g =

intermediate spool and possibly also the S H S H P — 1. [PALLET) L= U

centre arbor bore if there is a problem
with the specified 0.125in. dimension.

The recommended sequence for
machining the pinion spools is to first
prepare accurate outside diameter stubs.
These should be sufficiently long to
hold firmly in the lathe chuck when
machining the inner diameter of the
spools. Use a square end parting tool
of, say 3/32in. width. The two 3/16in. gap
items (escape and third) can be finished,
as per drawing, to 0.170in. spool
diameter. On the centre and intermediate
items, it helps to leave a thin ‘land’ in
the centre of the gap for the time being
to act as a drilling guide. It is quite
simple to machine this away after
drilling is completed.

The drilled holes for the trunnions at
pitch circle diameter pass right through
the outer ‘flanges’ and, where applicable,
through the ‘land’ but are blind in the
flange adjoining the wheel seat.
However, make them as deep here as
you can without actually breaking
through. I find it best to drill in stages, i

by only showing sufficient drill beyond
the chuck to penetrate the first flange. | L 1 L
then go round again with the drill ke I — 32
extended to full depth when the first 8 B
flange (and land, if there is one) will act DRAWING 5
e AEl e COMBINED WHEEL COLLETS E

gu L . & LANTERN PINIONS :

Tl:.lc setup for (_hwdmg_ and drlllm_g, MATERIAL - BRASS & BLUED PIVOT STEEL aneef leme] 2 OFF COLLETS
previously mentioned, is shown in FOR RATCHET WHEELS
photo 5. Adjust the height of what is
now your drilling spindle to be at the
centre height of workpiece, and lock.

Thep, carctly bring fo dicension of SPOOL SPOOL TRUNNION |NUMBER OF| TRUNNION WHEEL BORE FOR
half the pitch circle diameter, specified OUTER® | INNER@ | PC.D. |TRUNNIONS| DIAMETER | SEAT@ | ARBOR
by using the cross-slide, and lock.

Clearly, one must ensure that there is ESCAPE 0.470" 0.170" 0.2835" 12 0.030"0.031"|  0.1875" 0.125
g?mb‘:.fol:aosﬁl;r{:'cé’g&: ;“:‘iufn g THIRD 0.470" 0.170* | 0.2835" 12 |0030v0031"| 0.1875* 0.125°
required point. I am assuming that the CENTRE 05625 0.186" 0.378" 16 0.030%0.031"|  0.1875" 0.125"
cross-slide index dial will be accurate.

They usually are, even on an old lathe INTERMEDIATE |  0.6875" 0.300" 0.504" 16 0.039%0.040"| 0.3750" | 6mm/0.25"
when wound outwards. ©
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Drilling can now proceed by move-
ment of the saddle to a fixed stop. One
has to experiment with drill size to suit
the blue pivot steel. The fit in the holes
should be a ‘tight push’ but a tiny spot of
Loctite will also be used. For the
0.030/0.031in. trunnions, I suggest trying
a No. 69 drill and for the 0.039/0.040in.
try a No. 61 for starters. John Wilding’s
‘wishbone® drill sharpening jig,
described in Model Engineer some time
ago, is fantastic for sharpening these
very small drills. When all the drilling is
finished, clean off the burrs on the
inside of the first flange. remove the
drill guide lands and generally finish the
inner spool to size. Do not proceed with
any other turning at this stage, but prepare
the trunnions into lengths.

1.490"

Blue pivot steel, which is hardened
and tempered, cannot be sawn or filed.
Cut it into pieces very much longer than
final length by grinding a nick with the
corner of the grinding wheel and snapping
the picces off. Grind the ends more or
less square as one end will seat in a
blind hole and the other can be most
unkind to your fingers if left sharp!

Remove the embryo pinion from the
lathe and mount it in the vice by its

4"

3

DRAWING 6

plain stub. Insert the trunnions until the
bottom end is just about to enter the
blind hole. With a needle point, apply a
spot of Loctite to the top of the trunnion
next to the outside of the first flange
and then drive home into its blind hole.

I use a cabinet maker’s hollow panel-pin L

GENERAL ARRANGEMENT

punch for this task but it is very easy to
make such a tool from silver-steel with
a centre drill indentation in one end.
The next stage is to grind off the
surplus ends nearly, but not quite flush.

Finally, mount the picce back in the
lathe chuck so that only the outer
face just protrudes from the jaws. As
previously mentioned, blue pivot
steel cannot be sawn or filed but, with

:l (B
|

SECTION A-A

care, one can clean off the ends by
turning in the lathe providing the protrusions
have been ground off practically to the brass
face. A tungsten carbide tool would be best for
this job. Another and better way is to use a very
small abrasive grinding disc such as supplied
with a mini-power tool but mounted in our
drilling spindle. This can then be gently traversed
across the face of the workpiece, cutting off all
protruding surplus.

The trunnion end of the pinions is now finished.
There remains the wheel seat to machine and the
bore to drill and ream. Mount the pinion in the
chuck as deeply as possible gripping both flanges
and cut off to slightly over finished length by
sawing. I feel that parting-off would exert too
much pressure at this stage.

Face and form the wheel seat; you will note
that the third wheel pinion has an extension. The
diameter of the seat should create a light press fit
for its wheel, which will also be Loctited eventually
but not yet. Naturally, the pinion is bored and
reamed to arbor size as the final operation while
still in the chuck.

Assembly of the wheels and combined wheel
collets/pinions, is best carried out after the
depthing stage and will be described later.

The last items also shown on drawing 5 are two
collets for the ratchet wheels. The bore of these,
either 1/4in. or 6mm, depends on the internal diam-

eter of the ball races chosen. The seats must be a
very good fit and the wheels can be Loctited or soft-
soldered. The outer face will bear against the surface
of the great wheel, so is best slightly undercut in the

lathe for, say 1!/4in. diameter. Two M4 or 2BA grub
screws are fitted. The entire driving force to the
movement is transmitted through these components.

Depthing the wheel train

The next milestone of the project has now been
achieved and so we must consider the ‘depthing’
of the wheel train. Only when this is completed

will we be able to finish the machining operations

on the plates. The side section shown on drawing 5
and the general arrangement on drawing 6 shows
the layout of the movement. To clarify further,
the clock works as follows.

Motive power from the weights is transmitted
via the 11/4in. dia. barrels, the ratchet wheels and
the M0.8, 120 tooth great wheels to the 16-trunnion
intermediate pinion. The MO0.6, 120 tooth
wheel attached to this transfers power to the
I6-trunnion centre pinion. This rotates one
revolution per hour. Fixed to the centre pinion is
the 96-tooth centre wheel which engages with the
12-trunnion ‘third’ pinion. The 90-tooth wheel
attached to this meshes with the 12-trunnion
escape wheel pinion and this rotates once per
minute in one second ‘beats’. The escape wheel
is of course, regulated by the pallets (controlled
by the pendulum) locking alternately on to its
30 teeth. In case you are wondering, seen at
bottom left is a third idler barrel, which only acts
as a guide to get the weight line out of the way
of the pendulum.

The wheels and pinions of a clock, in an ideal
world, will mesh at their pitch circle diameters.
Therefore, half the combined pitch circle diameter
of the two gives the exact theoretical centre
distance for the arbors. However, we clock makers

18
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arbor centre. Please, in addition, mark a
second position !/16in. to the right, at
the same vertical distances.

Drilling, milling and
trepanning the plates
Marking out completed for the time
being, reassemble the sandwich including
the back cock. I suggest using a new
Imm dia. drill running at high speed to
drill right through the stack at all positions
centre popped, except the one for the
2BA tapped hole. This latter can be
dealt with when the stack is taken to
pieces again, as it only applies to the
front plate. The centre wheel position,
and all others below it, can now be
opened up in stages to a reamed
4in.diameter. There should be five
altogether. On no account touch the
Imm dia. holes above. Now take the
sandwich to pieces again and deal with
the 2BA tapped hole in the front plate to
clear this out of the way.

We now concentrate on the mid plate
and open out to 1'22in. dia. the two
main barrel passages on the horizontal
line 3in. up from the bottom. I use a
homemade trepanning tool for this but
see no reason why a good hole saw
should not be used if more convenient.
These are usually fitted with a 1/4in.
dia. guide drill. There is some tolerance
here but avoid making the holes much
larger: photo 6 shows the openings.

The centre wheel position, in both the
top and the mid plate, should be opened
to 1/2in. diameter. All the remaining
!/4in. dia. reamed holes (clearly nor the
pillar holes) in all the plates require
enlarging to 3/4in. diameter. [ have made
a special /din. dia. accurate ‘milling
cutter’ without cutting edges. The work
piece is clamped to the machine table
and the table adjusted until my plain
‘cutter’ will nicely enter the !/4in. dia.
reamed hole on raising the table. I then

are realists and therefore use a ‘depthing tool’.
This not only makes marking out easy but actually
also lets us run the wheels and pinions together at
their optimum mesh before committing ourselves.
Such a tool is shown on drawing 7. Although it
is very simple it must, like all tooling, be well
and accurately done. A number of bushes and
spacers will have to be made in order to
accommodate the various bore sizes of your
wheels and pinions.

‘When you are satisfied that the scribers have
been set to the appropriate distance to give
smooth running of the components at proper
engagement, strike an arc from the appropriate,
previous centre pop across the relevant horizontal
or vertical centre line. As a double check, and to
boost confidence, there is no reason why a
vernier measurement should not be taken across
the scribers beforehand. In my experience, common
errors tend to be too deep an engagement rather
than the other way round. Do not be concerned
about backlash. Everything only runs in one
direction and there is constant loading.

The starting point is the centre wheel centre pop
on the front plate 4in. up from the bottom which
you will have previously dealt with. The vertical
line is obvious and the horizontal line for the great
wheel centres is 3in. up from the bottom, see
drawings 1 and 6. Work upwards from the centre
wheel point towards the escape wheel. Work down
to the intermediate wheel centre. Then, work
across and upwards both left and right to the barrel
centres. The position of the idler barrel can be
marked by measurement, this is 15/8in. vertically
downwards from the left hand main barrel. The
mark will, in fact, come on the mid plate.

A further position can, with advantage, be
popped in now, although it will be detailed much
later with the motion work information. Again,
we start with the centre wheel pop taking a line
downwards to the right at 45deg. to both centre
and vertical for a distance of 0.945in. by measure-
ment. At this point, a 2BA clearance hole will be
formed in the front plate only. Finally, the position
of the pallet frame arbor should be marked by
measurement of 1.490in. above the escape wheel

lower the table, substitute an end mill of
the right diameter and machine through. The
resulting holes tend to be very slightly oversize but
this does not matter. Consistency is more important.
These openings are for the ball race housings and
show up clearly on photo 6.

I now refer to drawing 2. The 3/8in. wide
hatched area at the top of the mid plate can now
be removed. Start with a 3/8in. dia. hole at the
true vertical centre line already drilled Imm
diameter. On the front plate and on the back cock
drill and ream 5/16in. dia. on the centre line
marked Y/16in. to the right of true centre. These
two holes will later accept eccentric bushes for
the pallet frame arbor to allow fine-tuning. The
plates and back cock should now be at the state
pictured in photo 6.

The only remaining work on the frame, apart
from final cleaning up and polishing, is lots of
10BA tapped holes for retaining the bearing
housings and end stones plus some 5BA holes for
retaining the eccentric bushes. These items will
be described in the next part of this series.

@®7o be continued.
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MESSING
ABOUT WITH
INJECTORS

Chris Leggo,
in California, discusses the results

of his experiments concerning the
operation of these accessories.

y manufacture of a batch of ten injectors
Mwas met with a modicum of success

following my discovery of Laurie’s
series on these live steam accessories. Most of
them worked but they only started at a minimum
of 80psi, and none of them lifted. A second
attempt (photo 1), made a few years later,
turned out better. By opening up the overflow,
lifting was of the order of 8-10in. Hg and the
starting pressure was brought down to about
50psi on some.

A test rig which had been put together to
design whistles was converted to test injectors
(photo 2). The boiler was made about 30 years
ago for a boat and is equipped with fire control
which attenuates the propane flame when
120psi boiler pressure is reached. An artificial
load was made to Bill Carter’s design and
delivers into a graduated canister. The feed
pump is electrically driven through a variable
speed gearbox. Except for mains supply, it is
self-contained. The gauges indicate steam
pressure, output pressure, and vacuum at two
places within the injector.

The test on these ‘Laurie’ injectors involved
attempts to start them at every 10psi as boiler
pressure built up. After the starting pressure
had been reached, starting was reliable up to
maximum pressure of 120psi. They were then
re-started at the maximum pressure and the dry
range noted as the pressure dropped by shutting
off the gas and turning on the feedwater. Dry
working was over a range of about 50psi, gen-
erally from about 100psi to 50-60psi. Feeding
continued until 20-30psi. Bill Carter’s artificial
load was used; this was quite necessary because
I didn’t want to keep blowing down the boiler.

Quite recently, a batch of injectors came into
my possession which had been made some 30

The original combining cone had only one hole.
A drilling jig was made and five more of the
same size were drilled.

Laurie's injectors (lower right) are rated at
260z./min. and are about 11/4in. long. The
Japanese injectors turmed out to be about
600z./min. and are considerably larger.

years ago in Japan to the design of a man here in
California; this is also shown in photo 1. None of
them worked and they sat on a shelf for many
years, passed through a few hands, and by the
time they reached me, there were enough parts for
about 80 injectors. The combining cone had only
one No. 53 (0.059in.) hole; orifice sizes were No.
56 (0.046in.), No. 53 (0.059%n.), and No. 57

The test stand is on a roller bench and is self-contained.
The boiler is propane fired and the feed pump is
electrically driven.

53

The original steam cone (left) was considerably
undersized. The injectors worked with a larger

Sdeg. cone.

(0.043in.) for steam, combining and delivery
cone; not a formula for success.

Five more No. 53 holes were added to the
combining cones (photo 3) and new steam cones
were made (photo 4), with a No. 50 (0.070in.)
orifice sized by examination of popular ratios.
Because there were no drawings, one of the bodies
was sectioned to ascertain the correct size of the
large end of the steam cone and the insertion
(photo 5). The large end was sized for about a
0.006in. annulus. Either I was very smart, or
very lucky, because they all now worked
although they would not lift. But this is all
beside the point. The purpose of this article is
not to lay out instructions on how to manufacture
injectors, nor can I claim to be able to reveal
any secrets, but [ can pass on some of what |
learned in the process of making Laurie’s
injectors and getting some of the Japanese
ones to work.

Body

The central hole must be drilled small enough
for the reamer to take a good cut (0.015in. or
so) after brazing. Brazing can distort the body
and if there is not enough material left, paths
could be left for steam or air to get around the
combining cone.

Steam cone

It is not necessary to taper the entrance to the
orifice. A drilled hole up to the small end of
the taper works fine and a straight land up to
0.030in. at the small end of the taper doesn’t
seem to hurt. Made to the proper dimensions,
there is very little that can go wrong with a
steam cone, but it can be tested with steam by
mounting it on a dummy body and observing
the pattern of steam. Photographs 6-8 show
this for the cones I made for the Japanese
made injectors.

A body with combining cone was sectioned
to determine the diameter and insertion of
the new steam cones.
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The new steam cone in a dummy body shows a good pattern, but with

considerable water content when first opened.

After a few seconds, the water starts to clear and the emanating stream

of steam still has a good clean form.

After 5 seconds, most of the water is cleared from the jet. Steam lines don't
have to be lagged, but it helps to start an injector slowly to clear out water.

With an injector complete except for the delivery cone, the output of the
combining cone can be observed. This on a good injector at 25psi.

At 50psi, the stream is looking better. There is considerable divergence,
but this is a good operating stream.

This 25psi stream is from an injector which did not work at any pressure.

It is no more than a dribble.

At 75psi, this stream would be good for steam cleaning. It is just water and

steam from a fire hose.

All the cones | made show the same pattern. It
will be noted that at first the steam is quite wet
and clears up after about five seconds. This wet
steam does not seem to interfere with operation
for all the injectors started immediately. There
was one occasion, however, where [ let the boiler
overfill, the boiler was priming, and I could do
nothing to make it start.

Combining cone

If made in two pieces, it pays to mark both halves
before parting them and to insert them into the
body in the same orientation as they were cut so
as to assure the alignment of the holes in the two
halves, The combining cone is the critical part of
the injector and can be tested before the injector
is fully assembled.

Set it up in your test rig without the delivery
cone and pointing out into a clear space. Watch
what happens as you slowly open the steam valve.
At first water will rather dribble out (photo 9).
With more pressure a stream develops (photo 10)
and at full pressure (photo 11), a very narrow
coherent stream will emanate and with the injector
set level, this stream will go for 30ft. before

Nothing could get better than this. If you've got this, go ahead and put it

together. This stream will go about 30ft. before hitting the floor.

hitting the floor. If you
don’t get this stream,
the injector is not going
to work and the fault is
almost certainly in the
combining cone.

Photographs 12-14
show streams at the
same pressure from an
injector which did not
work, and you can see why. The stream must be
smooth and coherent.

Output

There was no trouble with any of the output
cones, but there is one feature of the output which
is startling. Sentinel dump beds were operated by
an hydraulic (water) cylinder and the pressure
flow was supplied by an injector! [ tried this and,

Windows were cut in a body to reveal what was
happening. It pumped, and the combining cone
output could be seen entering the delivery cone,
but things were very wet while starting.

At 50psi, it is not much better. If you get this, remove the combining cone
and start over again.

sure enough, the output of an injector can be shut
off completely and then opened up again without
disrupting the operation of the injector. It will
even pick up and start with the output valve
closed, all of the injector’s output going to overflow
(more about that when we get to the Dry Range).
The pressure on shut-off goes to about 1.5 times
the boiler pressure.

A cut-away body was put together to study the
action of the jet on the delivery cone (photo 15),
but it was not a good combining cone and mostly
all it did was to get me wet. Remember that
these areas which were cut away are always at
atmospheric pressure and the holes in no way
interfere with the operation of the injector.

Water:steam ratio
By knowledge of the states of the steam, feed
water and the boiler feed, and the use of a heat
balance, the ratio of feed water to steam can be
determined. The following figures were taken
from a typical run made with one of the injectors
from the second run of Laurie’s design.
Incoming steam:
Pressure = 80psi
Enthalpy = 1186 BTU/lb.
Weight = W,
Feed water:
Temperature = 60deg.F
Enthalpy = 28BTU/Ib.
Weight = W,
Qutput:
Temperature = 150deg.F
Enthalpy = 118 BTU/Ib.
Weight = W,
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With a proper working injector, the combining cone stream between 120 and
100psi is a mixture of steam and water. The injector still pumps, although

there is overflow.

Between 40 and 20psi, the stream is somewhat ragged but the injector
is still pumping, although with overflow.

From the continuity equation:
W, +W, =W,
heat balance without losses:
W.H; + WH; =W_H,
and using the determined enthalpies:
1186W, + 28W; =118W,
Substituting W, + W, for W, and gathering terms:
1068W, = 90W;
Solving for ratio of feed water to steam:
W,/ W_= 1068 / 90
=118
This figure will not vary much for any injector
and the assumption of no losses seems pretty
good, for the only losses are radiation from the
steam and output lines.

Dry range
In the process of looking at the output of the
combining cone, it was striking that the changes
of pattern were at about the same pressures as the
end points of the dry range. Where there was
high pressure spray, the injector ran wet, i.e.,
there was water overflow. Where the injector was
in its dry range, there was a good narrow jet. At
pressures below the dry range, there was a low
pressure splatter. At the point where the injector
quit working, the output was more of a dribble.

To test this, one of the better working injectors
was first tested and found to have a dry range
between 100psi and 40psi and a pumping range
of between 120psi (boiler maximum) and 20psi.
The delivery cone was then removed and the
combining cone output observed throughout the
pressure range by letting the boiler pressure fall
from 120 to 20psi. The configurations of the
stream were as shown in photos 16-19, the break
points being at the places were a change in the
operation of the injector occurred.

Between 120 and 100psi (with overflow), there
seemed to be more steam than could be condensed
by the available water (photo 16). Between 100

and 40psi. (the dry range), the stream was a good
narrow output (photo 17). At 40psi the stream
started to break up (photo 18), and at 20psi it was
just a spattering of water, (photo 19). The pattern
of output streams conformed exactly to the
important points of change in the operation of
the injector.

If you have a valve at the output of the injector,
shutting it will cause the injector to overflow at
any pressure. Conversely, releasing the pressure at
the output will allow the injector run dry, regardless
of the steam pressure. In the real world, an injec-
tor connected to a boiler will have a dry range
according to the steam pressure in the boiler and
the convolutions and restrictions in the output line.

Injector capacities

Testing the pumping capacity of the same injector
output between 40 and 100psi was of the order of
55-600z./minute. Over 100psi (with overflow)
it was about 350z./min. and under 40psi, it
was again about 350z./min. until the injector
quit at 20psi.

Vacuum at the water inlet

If the injector is capable of lifting, vacuum can be
measured at the water inlet fitting. Vacuum at the
water inlet of the second batch of Laurie’s injectors
was on the order of 8-10in. Hg. If the injector
does not lift, as is the case of the Japanese injectors,
it is somewhat problematical. My first idea was to
put a valve in the feed line, cut down the flow and
measure the vacuum between the valve and the
injector. The injector would not start! The hoses
for water feed were !/4in. inside diameter with
restrictions of about 3/16in. inside diameter at the
water tank and the injector input. The valve I used
had an inside diameter of /32 inch. Removing the
valve, the injector again started.

My second attempt was to merely squeeze the
hose with flat nosed pliers. With a full diameter
hose there was no vacuum reading. Squeezing
the hose resulted in increasing vacuum up to
about 12in. Hg where the injector quit.

Vacuum at the water inlet is of course necessary
for lifting, i.e., for the injector to draw water up
from a source which is lower than itself. Jim
Ewins made injectors which would lift under the

The vacuum around the combining cone was
measured with a brass tube pressed into a nylon
ball (left). This probe did not interfere with the
normal action of the injector. On test (right), the
injector behaved just as if it had a steel check
valve. The vacuum was measured at 26in. Hg!

Between 100 and 40psi, the injector pumps dry; that is without overflow.
This stream is not as good as that of photo 11, but is still satisfactory.

Below 20psi, the injector has quit pumping. The stream is almost a dribble.

most adverse of circumstances. He claimed to know
the secret, but would not reveal it. I certainly
don’t know the secret but I can supply a good
hint. The check valve must have good lift and the
passage through the body must be free and clear
to the overflow.

Try taking the ball check and cap out of the
injector and see how much the lifting is
improved. If it will still not lift, the problem is
somewhere else, and I don’t know the answers.

Vacuum around
the combining cone
After thinking about it a bit, this turned out to be
very easy to measure. A proper sized nylon ball
was drilled through and a brass tube fitted which
extends through the overflow cap (photo 20).
The injector worked just as with the steel ball,
(photo 21), and with the tube extending into the
cavity around the combining cone, vacuum was
measured directly at 26in. Hg! So you can see
how important it is to have the combining cone a
good snug fit in the bore.

Water line
At this point, the water line was taken off the
injector, drained into a graduated flask at about 1ft.
head and the flow measured at 40oz./minute. With
the valve in place, the flow was 120z./minute!

It has been said that free flow of water should
be the same capacity as the injector, and it seems
to be true. I do not mean to imply that all the
injectors | put together were successful. Indeed,
some were difficult to get to working, and I can’t
really tell what I did to get them to work; others
were just failures. With the tools described by
Laurie, Palmer, Carter, and Brown, injectors can
be made by the amateur, but from my experience,
at what pressures they work dry and start is a
matter of the phase of the moon and how ﬁ
you hold your tongue.
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Keith Wilson

describes the valve gear cradle and
takes another look at boiler design.
@Part Xlll continued from page 660
(M.E. 4185, 27 December 2002)

When computers are good,
They are very, very good,
But when they are bad,
They are horrid.

Slogger/Logger drawings and printed all but

the last one, when something happened; I
know not what, but no way would that last one
print. "Twas all clear up to the last-but-one button
press, the one that gives full print preview, but it
showed up blank and although printer went
through the motions, nowt appeared on paper. 1
spent about an hour trying just about every button,
no other results. Previous drawings re-printed
perfectly, thereby adding to the general confusion,
but never the required one. Just about dead on my
feet by then, I went to bed. Next day, things
scemed no better, so | re-drew that last one and
behold — perfect results!

Having been away for Christmas, no further
drawing work was possible, so the cradle drawings
should be treated
as  ‘assembly’
drawings only. I
have not had
time to look over
the 5in. Logger
drawings as well
as 1 would have
liked (and usually
do) correcting for
ridiculous plate
thicknesses, etc.,
so please re-read
the little poem at
top of this page.
The Christmas
post has not helped
cither. I'm sorry
to appear to keep
on making excus-
es, but it is certain-
ly not from choice.

Ihad just about finished the next set of

LOGGER
& SLOGGER

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

I have tried to follow full-size construction as
far as | can, and the lesson about wisdom after
the event being firmly rammed home (ouch!), 1
cannot understand just how this cradle (I have to
call it something) took me about two weeks to
fathom, but it did.

Beginning with the brackets that mount it onto
the frames, good parts to start with are the bases
which form the basis of the brackets. It may not
be obvious at first, but start with a 7'/2in. length
of 316 x 3/8in. bright mild steel mounted in

milling machine and cut two long slots in it Y16in.
wide and to the same depth, with a 0.341in. gap
between if you are dead fussy, !1/32in. if not.
Then cut four cross-wise slots 7/16in. wide x
1/16in. deep, spaced out to get them in the right
places at the finish. These slots are not essential,
but will sure lighten your load later, so are
recommended. Cut the big slot in the bottom, the
better you match this to your frame thickness the
better. To reduce the widths of these bases, do not

take the lot off one side beforehand (which looks >
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LOGGER VALVE GEAR CRADLE
(FOR INFORMATION ONLY)
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SLOGGER VALVE GEAR CRADLE

(FOR INFORMATION ONLY)

Left hand

the casy way but ain’t) but take half from each
side. This will markedly reduce distortion of the
strip as internal stresses are released.

If you don't believe me, take a piece of bright
mild steel (BMS) about 1/2 x 1/8in. section and saw
it along its length, then argue with me if you wish.

Make the vertical parts from !/in. steel; it is
not so necessary to cut !/16in. slots in these, but it
helps. The larger of the two pairs of gussets are
firmly recommended (now you know what the
1/16in. slots were for), but the smaller ones are not
so important; these brackets were castings on the
original locomotives. Silver-braze the brackets
together, and (but for the Christmas post) make up
the rest of the cradle/carriage/mounting frames.

Note that nuts on studs fix the two outer parts
of each assembly. If these are fitted carefully they
might well hold together under the stresses of
moving valve gear parts, but if in doubt fit a pair
of dowel pins each side.

From the drawings, it looks as though plates
were used, fabricating the cradle therefrom. From
photographs it is clear that castings were used
extensively. All well and good, but we have to
recall the difficulties of spanner access, plus the
difficulty of wangling the expansion links into
place. You will see from the photographs that
full-size were mounted differently anyway; the
same argument applies. In our sizes they would
be right pigs to clean up if cast; quite apart from
getting them cast in the first place. So have a
look at my drawings.

Note that the next beams inwards (those parallel
to the frames) are made from angle which is not
only stronger, but more able to take the bearings
for the weighshaft.

I think that arc-welding or silver-brazing is best
for assembling these girders/beams; either way,
clamping them down flat first is needful. They are
attached to the brackets by nuts and bolts for
some other bits are to be added in due course.

There are two more brackets to be mounted by
these bolts, these are bent-up rather than fabricated
and support the boiler although they are most
certainly superfluous in our size and I very much
doubt that they were really necessary in full-size
either. There is also a bracket at each end of
the wider crossbeam to support the outer end
of the guidebars.

The assembly of this lot on the frames is quite
simple, although good accuracy will be required
as well. If the mounting brackets be clamped to
the assembly, the whole lot can be placed on top
of the frames and adjusted until the brackets all
semi-lock into place on the frame tops.

Clamp them down, drill and fit bolts for the
brackets. Then, on slackening the clamps to the
tops of the frames, the whole shebang can be
juggled fore-and aft until it is in the right place
relative to the drive centre. When you are satisfied
with its location then drill and tap for studs into
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the engine frames.

The weighshaft bearings may now be fitted,
taking care to get the bores in line by using
a piece of silver-steel to align them. You will
probably — nay, almost certainly — find that as
you tighten the bearings down, the weighshaft
will stiffen. Badly. The easiest way round this
problem is to determine which bearing is most at
fault and by judicious use of a hand reamer, the
erring bore can be ‘re-directed’ appropriately.
Shims also come to mind, the choice is yours.

Boilers

The recent short series of boiler analysis has
proved most interesting. It has been thorough,
and as far | am aware has not been done before in
these pages, although I could not absolutely
swear to the second half of the year 1919!

I doubt if it was the author’s intention, but it
has given weight to the fact that boiler design, for
us, can be reduced to a handful of general rules.
For locomotive boilers, together with traction
engine boilers are all very similar, it being generally
nothing more than a matter of proportion between
them. I am not for one moment suggesting that
you re-work published design just for the hell of
it, but if you are modelling a locomotive for
which a design has not yet been published then

there is not much choice. It is of course highly
likely that a boiler design very similar has been
published, in which case a mere outline change is
probably all that is required.

The first, and by far the most important decision
concerns barrel thickness, for not only are the
stresses on this item the greatest, but if it were
to go off pop it would be the only way real
damage is likely to be done; for the release is
certain to be sudden. In fact, it is about the only
way an explosion can result, for nowhere else
are the stresses so high.

A boiler could fail by a stay pulling loose or
breaking, in which case a good jet of water
and/or steam could result, but this is most likely
to be downwards into the fire, or possibly out of
the backhead. In which case, certain portions of
the driver’s anatomy could be at risk (ouch!) or
possibly extra steam and smokebox grit could be
cjected violently up the chimmuck. But these
failures could hardly be considered explosive.

Now, there’s no way the boiler barrel could
break in two, because the radial stress is exactly
double the longitudinal stress, and the firetubes
help in this direction, plus of course the long stays.

Calculation of the plate thickness for a given
barrel is remarkably simple. Pressure times
diameter divided by 700 gives the required thickness
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for a ‘cold’ safety factor of 10. I am referring to  amount of staying is usually __I — 175
copper boilers; steel kettles are outside my necessary. But there is one
province. Thus a 7in. diameter copper barrel point that is very easy to i

aimed at 100psi. working pressure should be
!/10in. thick. The proportions are all linear, so
60psi. working pressure would mean a 0.06in.
barrel thickness. But I sincerely hope that no-one
will be so bigoted as to deliberately design,
build, and operate a boiler to the lowest possible
parameters, for what would be the use?

Obviously (I hope!). no sane person would
purchase the next larger commercial thickness
and hammer it down, so round off this figure
upwards to the next commercial size and use that.
In the UK it is far easier to get metric than imperial
sizes, so 3mm is the order of the day; this works
out to 0.118in., which is as close as you are likely
to get. For the average 7'/4in. gauge boiler, 4mm
is just about right, within a thou or so, it is 5/32in.
and just about perfect.

Under no circumstances should the outer shell
of the boiler be thinner than the barrel. So most
of your plate thicknesses are settled once and
for all. It is a matter of personal choice whether
the firebox ‘inner’ should be one size ‘thinner’, I
can see no great advantage or obstacle one way
or t other.

The other problem is stay spacing. Now, flat
surfaces under pressure are fairly weak and a certain

miss, in fact I did not
realise it until a few years ago, when in an article
Ted Martin mentioned that he had witnessed a
4 x 4 x 6ft. steel oil tank withstanding an internal
pressure of well over 100psi. This caught me off
guard at first; I thought he was either joking with
a major leg-pull or right off his rocker. However,
on thoughtful cogitation I realised that directly a
pressure is applied to a flat plate it will distort.
No longer flat, the whole scene changes for it
obviously bulges away from the applied pressure
and is then a curved plate, mostly in tension
rather than bending stress. It is thus far stronger,
by quite a large factor.

I doubt if anyone would suggest stay diameters
less than either plate thickness, so stay spacing
promptly reduces to a function of plate thickness,
although it is safest take stay diameter into
account. Stay spacing reduces to 11t or 5D,
where t is minor plate thickness and D is stay
diameter, whichever figure turns out to be the
least. For a Sin. gauge boiler, short !/8 or 5/32in.
stays, the latter being better.

Do remember that compared to a plain stay, a
screwed stay is markedly weakened by the thread
it carries, whose core diameter is relatively small.
I suggest there is no better short stay than a
round-head rivet, head inside the firebox, through
a clearance size hole to allow for penetration of
the silver-braze; thus No. 27 for !/gin. stays, No.
17 for 3/32in., No. 8 for 3/16in., and 17/64in. for
li4in. stays.

If you do have to produce your own design,
then it is better than a good idea to get it vetted
by someone with experience. Even if you have to
cough up a fee, the money will be well spent and
a very sound investment indeed. I recall a case
where John Short and myself were asked to quote
for a fairly hefty 7!/4in. boiler which had been
beautifully drawn up by an obviously professional
draughtsman. There was just one flaw; it had
girder crownstays, but they were specified as
20swg. i.e. 1/32in. thick. Any questions?

@70 be continued.

Go for 3/16in., for a small

7'/4in. boiler and straight | 437

to !/4in. for larger boilers.
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Andy Probyn

of Maxitrak takes us on a trip to
the sugar mills and plantations
in Central America.

aving seen the American Logger locomo-
H?C currently being described in Model

“ngineer by Keith Wilson [ thought
readers might be interested in some background
information on these engines, many of their features
being rather alien to normal British practice.

I am not a great expert in things American but
have had the pleasure of visiting one of the last
strongholds of working US steam in Cuba. Here,
in the sugar cane cutting season, one can experience
authentic railroading in all its glory, from diminutive
shunters to giant heavy freight engines. Photograph 1
shows the largest engine working in the island, at
Ifrain Alfonso sugar mill. She is an Alco 2-8-2 of
1925 and is just slightly larger than Logger; note
the missing dome cover. This photo was taken in
March 2000, as she prepares for a day’s work on
this steeply graded line. Another interesting feature
of this location is a level crossing over the motorway

w TR ¥

The crew of No.1829 put on a spectacular display for the photographers.

Based at the Ifrain Alfonse sugar mill is the largest
locomotive working on the island, a 1925 Alco 2-8-2

controlled by a person with a very small red flag!

One of the first things I found totally different
from our usual way of operating is the oil firing.
This is not the quiet clean operation to be found
on the oil fired Ffestiniog Railway engines in
Wales. In Cuba the engines burn local crude oil,
which is thick, black and sticky. It has to be
warmed with steam from the engine to get it fo
flow to the burner. The engines become covered
in a good coating of oil as does everything and
everybody, including those in the cab! One of the
strangest things to come across is an engine in
steam but with the fire completely out when the
crew have gone for a coffee break.

On their return a piece of old cloth is lit and
shoved into the firebox and the burner turned on
with some degree of trepidation! When oil and
fire meet there is an almighty “woof” of flame in
the firebox, black smoke erupts from the chimney
and rapidly covers the scenery in a thick pea soup
fog. The oil is then turned full on with a chest
rumbling roar as flame plays around the fire door
and ash pan, vibrating in unison with the burner.
This is really something to sec and quite unlike
anything to be found on a coal fired engine.

L

If the engine is working hard, then the burner
will be kept full on, but usually it is just used in short
bursts to maintain pressure. A keen photographer
can usually persuade the crew to put on a good
show of ‘clag’ by twiddling an imaginary oil
valve and waving the camera about! Photograph 2
shows loco number 1829 giving a good idea of
the general mayhem as she heads empty cane
cars back to the fields. Note the oil tank in the
front of the tender. She is a Baldwin built 2-8-0,
one of eight similar engines working at the large
Ciro Redondo mill in central Cuba.

The chassis and suspension are quite different
on these engines, cast bar frames are used with
fully equalised suspension. Even the pony trucks
are equalised, in the case of the front one this
involves a single large bar pivoted under the
cylinder block and cranked up over the pony
truck axle. When you look at the state of some of
the track you can see why this is necessary, any
self respecting British engine would be off the
track in an instant! The springs only work as a
shock absorber, almost all the movement being
taken up in the equalisation linkage as the engine
rides the humps and hollows in the track.
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Another interesting design feature is the way
the cylinders are cast in with half the saddle as
shown in photo 3. This is a scrap set of cylinders
seen at the quaintly named ‘Grandma’ mill. Here
we have an impressive piece of casting incorporating
all the steam and exhaust ways as well as the
valve, cylinder and saddle. Only on piston valve
engines do we have the separate steam pipe running
down from the smokebox. This gives a much
more direct run for the steam rather than circuitous
route to be found cast into the slide valve
cylinders. It is not uncommon to get cracks or
damage to the base of this casting, one particular
narrow gauge engine has its saddle held together
with large iron straps and long bolts!

Photograph 4 shows Alex Borroto, with his
engine number 1711, an Alco 2-8-0 built in
1920. This engine was driven at the Boris Luis
Santa Coloma mill by his brother, father and
grandfather before him. Despite the engine's
rather run down look I can vouch for the fact
that she goes well as | have driven her myself on
a couple of occasions. Many of the features

Alex Borotto with his engine No. 1711 which
has been driven by his brother, father and
grandfather before him.

‘. Afmmmmzﬁ-;@nfﬁovahrecymdm
~ photographed at Cuidad Caracus mill in 1998.

previously outlined are seen on this locomotive
along with the usual headlight, smokebox door
plate and maker’s plate. The shape of the maker’s
plate mounted on the side of the smokebox
gives a clue as to the builder. Baldwin plates
are round while Alco use rectangular plates, this
is not foolproof as engines from other makers
such as Porter, Vulcan and Davenport are also
to be seen.

Photograph 5 shows a slightly smaller engine
than Logger, a 2-6-2 also built in 1920 by
Baldwin. It is unusual to see side valve cylinders
being used on an engine of this date. She is seen
at Cuidad Caracus mill in 1998.

I hope that this brief excursion to Cuba will
give readers an insight into the workings of these

engines and encourage them fo have a go

at something a little different!

‘Big Screen’ Digital Calipers from
JBG (]. & B. Groves Ltd.)

any model engineers have already dis-
Mcovercd the convenience and versatility
of using digital calipers. There can be
little doubt that the facility to determine external
and internal diameters/widths over the range of
the caliper is quick, easy and if done carefully,
very accurate. New owners soon discover the
additional convenience of being able to use these
calipers for depth and step measurements, the
former by using the narrow blade which extends
from the end of the beam during use, the latter by
using the step behind the measuring head.
The ability to switch between metric and

allows the user to work in either
system on a machine tool calibrated
in the other.

The facility to zero the caliper
reading at any chosen setting is
particularly useful when deter-
mining the amount of material
remaining for removal during
machining operations.

The ON/OFF switch ensures
optimum battery life.

Measurement is facilitated by a
convenient knurled thumbwheel
and the head can be locked in any
desired position by means of a
handy clamp screw.

For many users, the large size digits of the LCD
display will be a major attraction of these particular
digital calipers. No less than 7/16in. high, they are
particularly easy to read.

Supplied complete with instruction sheet,
sealed in a polythene bag and presented in a

moulded plastic fitted foam-lined case with

dessicant pack and spare battery (1.5V SR44 or
equivalent), these 150mm calipers are available
for £44.95 inclusive of VAT, carriage and packing
(UK) from JBG (J. & B. Groves), 226
Whitehorse Road, Croydon, Surrey CR0 2LB;

tel: 0208-665-1041: fax: 0208-684-2523;
e-mail: enquiries(@jbgroves.freeserve.co.uk
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A HEINRICI
HOT AIR ENGINE

Mike Thurgood,

in South Africa, finishes work
on the power piston and its
yoke before checking out a
second trial assembly.

@Fart VI continued from page 655
(M.E. 4185, 27 December 2002)

he power piston and its yoke were

supplied as a one-picce CI casting,

waisted between them. These parts
involved quite unexceptional lathe machining
tasks. They were machined more or less to
the original drawing, but I didn’t pare down
the yoke nearly as much as is indicated on
the drawing,

The dimension which requires special
attention is the piston diameter and I took to
heart advice given in the instruction sheets
for constructing the Robinson hot air engine
as supplied some years ago by the Alyn
Foundry in Wales. The recommendation was
to machine the power piston such that, on
inserting it in its cylinder and closing one
end, the dry piston slides down only very
slowly. Get that right and you have got the
optimum fit for a hot air engine! This is the
third I have constructed that has proved the
point. However, it is as well to carry out the
test where, in case of any error, the piston
can fall on to something soft!

I could well imagine that if this fit isn’t right
then the engine will not run at all well, if indeed
it will run at all. Finally, I machined three oil
grooves in the piston. To determine that these oil
grooves are really effective would require lots of
experimenting. I wonder if any readers have
positive proof of their advantages?

With quite a lot of components now finished,
and with the ‘A’-frame mounting studs in position,
it was time for a second trial assembly,
which is shown in photo 38. This
photograph was taken before I had
drilled the air holes shown in photo 31
(M.E. 4185, 27 December 2002)
so the photos are not in strict
chronological sequence. So, at last
my project was beginning to look
something like the Heinrici hot
air engine it is meant to be! The
work to this point had taken me
some 3-4 weeks to complete, and 1
certainly do not regard myself as a
super-fast worker.

At this point I shall discuss in
more detail the material I used for
the displacer cylinder and its piston.
As mentioned earlier, and with
reasons, | decided to use thin walled
(approximately 1.5mm) 316 stainless
steel tubing with a longitudinal
internal seam weld.

There is a local supplier and
although seamless tubing is available,

o S S -

The third assembly of the components which now include the
flywheels and ‘A-frame raising blocks. The tapped hole with
the shallow counterbore for the outlet fitting from the water
jacket can be clearly seen, and also the extended stainless steel
crank pin, made deliberately longer than necessary in anticipation
of using it somehow to drive a water pump, an idea which was
later abandoned for an alternative drive mechanism.

it is made to a considerably greater precision and
is therefore more costly. Such precision is not
necessary for the Heinrici displacer cylinder and
its piston.

Metric sizes only are nominally available, so |
chose two sizes which matched the diameters and
diametral difference to give the required annular
displacer clearance — at least what I thought
was the case according to Westbury’s drawing.

Male and female wooden formers used to press the stainless steel end caps
for the displacer cylinder. Squeezing a stainless steel disc between these
formers in a vice produced the required curved dish shape, one of which is
shown at lower left (see text).

The average I/D of the larger tube I used is
47 9mm, and the average O/D of the smaller
tube is 44.8mm. The average difference
of 3.lmm gives an average annular gap
of 1.6mm.

Westbury’s actual drawing specifies
copper tubing with the displacer cylinder
/D given as 13/4in. (46mm), and the
displacer piston O/D as 19/16in. (40mm),
giving a 3.00mm annular gap based on
these quoted dimensions. The millimetre
equivalents are as given on the drawing.

But 1 wonder: when I recalculated the
millimetre equivalents of the imperial
dimensions, 13/4in. = 44.5mm and 1%16in.
= 39.7mm which give an average annular
gap of 2.4mm. [ give up! I'm very glad that
[ didn’t go too deeply into these dimensions
right at the beginning or I may have been
struggling in my attempts to obtain the right
size tubing when, in the event, the engine
ran perfectly well with those I did choose.
But, as stated elsewhere in this series,
with no control against which to make a
comparison under running conditions, I do
not know what annular gap would optimise
the efficiency of the engine.

That there is an optimum for a particular
situation is clear and presumably it can be
determined mathematically knowing the
diameters of the displacer cylinder and
piston, the distance through which the air
moves, its viscosity at the normal operating
temperature, the differential temperature between
the hot and cold ends of the displacer cylinder, air
movement hysteresis effects, and so on. This is
likely to involve a complex calculation which
would require the services of an expert to define
an appropriate equation for the system.

My next task was to finish off the displacer
cylinder and piston by silver-soldering stainless
steel end caps in place. I had a source of flat
bottomed dished pieces of thin
(about 1mm) stainless steel from a
local stainless steel automotive
silencer manufacturer, slightly larger
than the final diameter required. I
turned male and female matching
formers from imbuia, an exotic hard-
wood commonly used for furniture
in South Africa, to finish off two of
these flat bottomed dishes to produce
rounded dish-shape discs. The wooden
formers and a finished disc are
shown in photo 39. The excess metal
was cut from around the discs, leaving
a slight excess on their diameters for
silver-soldering to the two tubes.

Photograph 40 shows the displacer
piston tube with its dished end
alongside. Since the disc had to be
reduced to the O/D of the tube after
silver-soldering, I first externally
chamfered the end of the tube to
provide an external fillet of silver-
solder. I reckoned that if [ had made
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The displacer piston tube with its end cap ready
for silver-soldering. The latter was reduced to the
tube O/D after silver-soldering so as not to
obstruct gas flow in the annular space between
the displacer cylinder and piston, this end of the
tube was therefore externally chamfered to
provide a good fillet of silver-solder (see text).

an internal chamfer [ couldn’t have guaranteed a
good fillet of silver-solder on the inside — but I
could be quite wrong about that, of course.

Photograph 41 shows the displacer piston
with its silver-soldered end disc machined to
match the tube O/D. The contrasting bronze-
coloured fillet of silver-solder shows up clearly.

Prior to silver-soldering the second disc onto
the end of the displacer cylinder tube, the
required length of the latter had to be determined
to give a gap of about 2-3mm from the bottom
end of the displacer piston when at the lowest
point of its stroke.

However, the gap between the top of the
displacer piston and the top inside the insert
when the former is at the top of its stroke had
first to be adjusted to between 2-3mm. There was
no big deal in doing this because it merely
involved checking the exact position for drilling
the hole through the end of the piston rod for the
crosshead pin in the connecting rod.

Once this had been determined and the relevant
parts reassembled, determining the length of the
displacer cylinder tube to give the required gap at
its bottom end was not difficult. The various books

on the subject of hot air engines make the point
that both gaps need to be kept small to minimise
any unnecessary unswept volume of gas in the
system, which reduces efficiency.

The last job on this tube before silver-soldering
it to its concave capping disc was to machine the
tube end to approximately the angle at which it
rests on the disk.

Because the capping disc for the displacer
cylinder doesn’t foul or obstruct anything, its
finished diameter wasn’t critical, all that was
necessary was to true it up in the lathe after silver-
soldering. There was therefore no need to
machine any external chamfer to house a fillet
of silver-solder on the end of the tube because
there would be an external fillet in any case.

Excess disc material was turned off after silver-
soldering, leaving the disc diameter about 4mm
greater than the tube O/D. Unfortunately, I forgot
to photograph the finished cylinder.

Soldering stainless steel

Making a further digression at this point, it may be
of interest to consider the matter of silver-soldering
stainless steel, whether to itself or to other metals
including mild steel, brass or bronze, I have been
told on more than one occasion that this task can
be very difficult. Whether this applies to specific
grades of stainless steel I don't know. I still have
some stainless steel grade silver-soldering flux
left from a batch purchased from Whistons a
very long time ago — how that name sticks in
one’s mind!

Whenever practicable, I put pieces of silver-
solder on the joint, with the flux, of course, to
ensure that I don’t overheat the work.
Alternatively, I will place lengths of silver-solder
along or around the joint. As soon as the silver-
solder melts at one spot I know that I have
reached the appropriate temperature. But a clue
that you are getting there is indicated by the flux
being the first to melt to a mobile liquid. At this
point, either more silver-solder can then be applied
to the joint, or the flame from the blowtorch run

The displacer piston tube with its dished end
silver-soldered and trimmed. The displacer end
cap end cap received similar treatment but without
the need to be reduced to the tube diameter as

it didn’t obstruct anything and an external silver-
soldered fillet could therefore be left in place

(see text).

along the joint to melt the pieces of silver-solder
already in place.

Doing the job in the way that I have described
above hasn’t failed me yet, but maybe there are
grades of stainless steel [ haven’t yet come across
which don’t behave so well.

Stainless steel scores considerably over copper
when silver-soldering with a propane/air torch
since the former doesn’t require so much heating
to reach the required temperature because of its
relatively poor heat conducting properties.

Although Whiston’s are no longer in business,
I can obtain supplies of the right grade of flux
from my local BOC Depot in Paarden Island.
Fortunately for me sources of all sorts of model
engineering type materials are abundant around
Cape Town and its environs. [ really don’t know
how a model engineer copes if he lives, say in the
middle of the Great Karoo in South Africa,
maybe 4-500km from the nearest large industrial
city. The worst British equivalent I can think of
would be a model engineer living in the Shetland
Islands where each and every need becomes the
subject of a major expedition.

@70 be continued.

LETTERS TO A GRANDSON

M. J. H. Ellis

describes the operation of the
double-current differential-duplex
telegraphic system.

@®Fart XLVII continued from page 651
(M.E. 4185, 27 December 2002)

ear Adrian, in this letter [ intend to explain
what to some people must be the mystery
of how the Quadruplex telegraph works.
To begin with, we shall consider the ‘A side’,
(‘side’ means ‘channel’) which, duplexed to work
in both directions, works by reversing the direction
of the current. It is an example of ‘double current’
working, which we have not encountered before,
in which the spacing signal is current in one direc-

tion, and the marking signal is current of equal
magnitude, but in the opposite direction. Double
current working is not unique fo the Quadruplex,
and in fact it could be used to advantage overa line
which worked simplex (one direction at a time) or
duplex. In the case of a long land line, or a submarine
cable, having a considerable electrical capacity,
the reversal of current at the end of a marking
element helps the line to discharge rapidly in
readiness for the next marking signal, and so
cnables the speed of signalling to be increased
very substantially. Because keys which reverse the
direction of the current, instead of merely inter-
rupting it, are required in double current working,
they became known as double current keys.
There is a possible source of confusion which
it would be as well to clarify at this point. I shall
use the designations ‘A’ and ‘B’ in three different

contexts, and I don’t want you to get confused
between them. First, Station A and B, merely the
two offices between which the line runs.
Secondly, relay A and relay B, which form part of
the apparatus at both terminal station of a
Quadruplex system. The A relay has two separate
and identical windings, and it is of the polarised
type, which means that the stronger current in
one of its windings (the effect of which may be
diminished by an opposing weaker current in the
other winding) must be in one particular direction
for the relay to operate. The B relay, on the other
hand, will similarly operate to the resultant current,
i.c., the single current which would have the
same effect as those flowing in the two windings
together, no matter what its direction is, but only
if it is sufficiently strong. Finally, there are the A
and B ‘sides’ or channels, both duplexed in the

MOCDEL ENGINEER 24 JANUARY 2003

»



Double-current key with glass top removed.

Quadruplex, the A side using the A relays and the
B side the B relays.

How do you simplify something complicated?
Answer, by dividing it into a number of smaller
pieces, That piece of Grandpa-wisdom has innu-
merable applications. Let us apply it to the study
of the Quadruplex by considering first the A side
in isolation. In fig 1 I have shown the elements of
a double-current differential duplex circuit,
which is all that the A side amounts to. As in all
these diagrams, for the sake of simplicity, | have
only shown the relays; it is to be understood that
relays operate contacts, which in this case close a
local circuit to operate the sounder. And don’t
forget, the key to understanding double-current
operation lies in the direction of the currents in
the coils of the differential relays.

We can now turn our attention to the operation
of the circuit, and 1 was about to do so on the
basis of the batteries at the two stations being of
equal voltage. However, I realised that while
such an explanation was all that was needed in
the case of the duplex per se, it could be objected
that in the case of the quadruplex, the battery
power might very well differ at the two stations
in the ratio of as much as 1:3 either way by the
operation of the B side, so that the explanation
would no longer be valid. As a matter of fact, it
does not matter at all if the voltage is different
between the two ends, and if you get the feel of
how the double-current differential works, you
will see that it depends on the balance of the
relays being altered, and it does not really matter
by how much.

I have therefore made no assumption about the
ratio of the voltages of the two batteries, apart
from it being a positive number; positive,
because the batteries are connected the same way
round, i.e., in opposition. As a matter of fact, the
system will work just as well if one of the batteries
is reversed, provided that the relay at the other
end is reversed also, and that was actually how
the British Post Office worked it, although for the
moment [ can’t figure out why.

So let us assume that the battery voltage at
Station B is n times greater than at Station A, and
that at Station A, the local battery produces a
current of i mA in the compensation circuit,
which includes coil 1 of the relay. (I don’t intend
to be a purist and repeat ‘milli-amps’ each time,
but I do want you to know that | know better).
Then at Station B the current in the compensation
circuit will likewise be n x i. These currents will
always be the same in magnitude, but will be
reversed in direction when, and only when, the
key at the same station is depressed.

Double-current key with glass top in place. (Author’s collection)

We have four different cases to consider.
Suppose we start with both keys normal. At
Station A, current i flows in coil 1 of the relay. In
the line circuit, which includes coil 2, the batteries
are in opposition, so the effective voltage is
(n-1)/1=(n-1)times as great as that produced
by Station A battery alone, that is, (n - 1) x i
Both currents are in the non-operate or ‘spacing’
direction, so the relay does not operate.

At the B Station, the same current in relay
coil 2 flows in the operate or ‘marking’ direction,
but the current in coil 1 in the spacing direction,
n x i, over-powers it, and so this relay also
remains unoperated.

Now let both keys be depressed. All the currents
are reversed, with the result that the relays now
both operate. If that seems a bit too facile, the
detail is: at Station A, current i now flows in coil
1 in the marking direction. In coil 2, the current
of (n- 1) x i also tends to mark, so the relay operates.
At Station B, the current (n - 1) x i in coil 2 now
tends to space, but the current n x i in coil 1, now
in the marking direction, has the upper hand and
causes the relay to operate.

What if K1 at Station A is depressed while at
Station B K2 remains normal? As the battery at
Station A is reversed, the two batteries now unite

overcomes the current i in coil 1 (now in the
marking direction). Station A relay therefore
remains unoperated. At Station B, the marking
current in coil 2 exceeds the spacing current in
coil 1, so this relay now operates.

Finally, there remains the case where Station
A% K1 is normal and K2 is depressed at Station B.
Actually, it is covered by the last paragraph, since
the value of n was left undefined, and it could just
as well be a fraction, such as !/3, less than 1. (This
is supposing that in what has gone before, n was
greater than 1). Anyway, I will spell it out for you.
Station B’s battery reversed is now aided by
Station A battery, where the line current is
(n+ 1) x i, and flows in relay coil 2 in the marking
direction. It exceeds the spacing current in coil 1,
and so the relay operates. At Station B, the greater
current, (n + 1 ) x i, flows in coil 2 in the spacing
direction, and, exceeding the marking current (n x
i) in coil 1, prevents operation of the relay.

After that marathon exposition, I should think
that you feel that you deserve a rest. Whatever
you may think, [ feel that I do! There isn’t much
space left, and I will use it to tease your Dad. Tell
him that I have just had a letter from a chap [ was
in the army with. He tells me that he is the proud
owner of fwo Nortons, a ‘Featherbed’ and a 16H.

to produce a current (n + I) x i in the direction = Watch pop’s face!
Station B to Station A in the line, which, flowing Your affectionate, if mischievous, Grandpa.
through coil 2 at Station A in the spacing direction, @70 be continued.
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A train hoaded by John Romanes’ big Santa Fe diesel heads

from the green and gives a

NEW ZEALAND UPDATE

Alan Bibby

visits some other centres of model
engineering interest and previews
the 2004 MEANZ Convention.
@Fart Il continued from page 657
(M.E. 4185, 27 December 2002)

n the previous article we covered the biennial
convention of the Model Engineers’
Association of New Zealand (MEANZ). We
now move further afield to a few of the many
other centres of model engineering and railway
interest in the country, and give a preview of the
next MEANZ Convention, to be held at Hamilton
in the North Island in January 2004.
Our first port of call is to Manu Ariki Marae,
home of a Maori community in central North

Ben Corney and lan McKay prepare the Yellow
Phantom in the steaming bays at Manu Ariki.
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Island. A marae, pronounced ‘ma-rye’, is strictly
speaking the open area in front of a ‘whare hui’
or Maori meeting house, and has great spiritual
and cultural significance for the Maori peoples.
In practice the term is often used to refer to the
whole of the village including buildings and
other facilities, and we use the term in this sense
here. Manu Ariki occupies an area of about 200
acres of very rugged terrain surrounding a flat
central area in which the elders decided some
years ago to build a railway, as a further diversion
and interest for those living there.

The Ikon Locomotive Works in Auckland was
contracted to build a small *figure of eight” layout
in 7!/4in. gauge in the central flat area of the
marae, the village green in effect. So pleased were
the residents with this development that even
before it was finished the elders commissioned a
much bigger extension climbing out to the

Rowan l.rfﬂs dnvas the gas-f:rsd Shay I.‘hmugh a
cutting near the top of the route.

boundaries of the site at an elevation of 50ft.
above the starting level and with a total length
eventually of three kilometres!

Cultural gatherings are held at the marae from
time to time, and on these occasions the model
engineers are usually invited along with their
steam locomotives to augment the two diesel
clectric prime movers based there.

David Giles, owner of the lkon Locomotive
Works, had arranged for a number of model
engineers to have the use of the track as a prelude
to the MEANZ Convention, and the author was
privileged to be a member of this group.

Spotlight on Christchurch

One of the finest club houses anywhere is the
proud domain of the Canterbury Society of Model
and Experimental Engineers in Christchurch,
half way down the east coast of South Island.

A view from the boundary fence looking down on
one of two major bridges.
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The interior of The Canterbury Society of Model & Experimental Engineers’
club house; note the photocopier, AV equipment, model display and
Roll of Honour.

The club possesses several complete, or almost
complete, sets of Model Engineer as well as a
huge collection of books and videos on every
possible topic related to model engineering.
Members log their own borrowings in a card
index, and the system works well.

Canterbury SMEE currently operate an elevated
track and boating pond at Andrews Crescent in
Christchuch, but there is little scope for further
expansion, and plans are well developed for a
new ground level track on a much bigger site at

et g,

This nice log construction is at the Raumati Beach track of the Kapiti club.

The Canterbury SMEE's library, or rather part of it: the stairwell and
mezzanine floor out of view to the right of the photograph are lined with yet

more books and magazines!

Left: Canterbury SMEE's
plans for a new ground
level track on a much
bigger site at the

Showgrounds site are at
an advanced stage.

the Agricultural and Pastoral Showgrounds site a
few blocks away. It is hoped that this exciting and
ambitious new development, will be completed
in time to host the 2006 MEANZ Convention,
tentatively titled CANMOD 2006. Further
details may be found on their website
www.remodels.com/clubs/csmee/index/html

Building bridges
Manu Ariki is not the only place in New Zealand
where you will find impressive bridges on

The viaduct at Manakau Live Steamers near Auc

Above: a mock-up of the bendy points planned for the Canterbury SMEE's
new track at the Agricultural and Pastoral Showgrounds.

miniature railways. In our earlier series on the
country we showed pictures of equally impressive
structures at Keirunga Park and Blenheim, and
accompanying this feature are two more: one at
the Raumati Beach track of the Kapiti club, and
another at Manakau Live Steamers near Auckland.

Things to come
The next MEANZ Convention will be held at the
Forest Lake tracksite of the Hamilton Model
Engineers Inc. between 8-12 January 2004 and
will be launched under the banner ‘Steam and
Steel’. The site contains two tracks with a total
length of 1,600 metres catering for 3!/2, 5 and
71/ain. gauges at ground level. The track follows
an interesting scenic route including a number of
tunnels and bridges and a crossing of the lake, and
work is still going on developing the project in
preparation for the convention.

Points are controlled by the driver and the

1A
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site is well equipped with the usual supporting
infrastructure of club house, toilets, steaming
bays, off-loading facilities, power and water
supplies. For the convention a full catering
service will be available and the usual range of
tours and excursions to places of interest in the
locality will be arranged, and the usual range of
merchandise will be available.

Further details are available from the organisers
on (0064)-7-8551927, or by e-mail from
bandv.clark@xtra.co.nz

The next MEANZ Convention is to be held at the Forest Lake tracksite of the
Hamilton Model Engineers Inc. and here is an aerial photograph of their track.
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This ‘big’ engine is

And finally, a ‘biggy’

Nigel Bruce is a New Zealand Railways Ka
class, No. 942, 4-8-4 wheel arrangement, built
in the NZR Hutt workshops near Wellington
and entering service in November 1940.
Originally built as a coal burner the locomotive
was converted to run on heavy oil at Hutt in
1948, and up to her recent withdrawal for a ten
year inspection she had completed 944,532
miles in service. The front cowling serves to
hide the ACFI feed water heaters which

" £
a New Zealand Railways Ka class No. 942, 4-8-4 wheel
arrangement, built in the NZR Hutt workshops near Wellington.

proved costly to maintain and were removed in
the late 1940s.

It was not the practice of New Zealand Railways
at the time she was built to name locomotives, and
she was given the name Nigel Bruce by her present
owner, lan Welch of Mainline Steam, in memory
of his son who was tragically killed in a motor
accident. lan, through Mainline Steam, owns the
largest private collection of steam locomotives in
the world, and has depots at Auckland, ﬁ
Wellington, Christchurch and Dunedin.

Available again!
Fine Art Prints by Geoffrey Wheeler

ith his magnificent range of steam
Wlocomotivc and traction engine
portraits in full colour, Geoffrey
Wheeler set standards that have yet to be surpassed.

Based on research using official works drawings
and photographs, each subject is

LMS No. 6201 Princess Elizabeth

down to the last rivet.” Following service in the
GWR drawing office at Paddington and
subsequent training as a wireless engineer in the
Royal Navy, he went on to develop a carcer as a
Technical [llustrator. In the 1960s he produced
the intricate cut-away drawings in the much
lamented boys paper EAGLE. Working in a small
studio in his back garden, Geoffrey pioneered
techniques with an airbrush, and as a result he

“... detailed  produced a magnificent range of steam locomotive
and traction engine
portraits from

. i which prints were
Fowler Class BB1 ploughing engine taken mad miarketed

worldwide during
the 1970s and 80s.
Geoff became a
Member of the
Guild of Railway
Artists, when he
was pleased to be
referred to as a
‘Master of
Locomotive Art’,
Following their
retirement,
Geoffrey and his
wife Enid moved to
a working windmill

in rural Suffolk where they were devastated by
the destruction of the mill’s sails during the great
storm of October 1987. Geoffery died after a
short illness on 15 October 1995, coincidentally
the anniversary of the great storm.

The Wheeler family is proud to re-launch
Geoff’s prints once again, with a new web site
www.wheeler-prints.co.uk Prints will also
be available by mail order with a full list
and brochure obtainable by telephoning
01379-687780 (24 hour answer service). It is
hope to extend the range of prints further during
2003 with locomotive subjects including Flying
Scotsman, Duchess of Sutherland and GWR 4-6-0
County of Middlesex. Complementing these,
further road steam subjects could include
Aveling and Porter steam tractor and Burrell
scenic showman’s road locomotive Quo Fadis.

The Wheeler family is proud to own most of
Geoff’s original artwork and the collection is
available for exhibition and display in museums
and galleries. Geoffrey possessed a wonderful
sense of humour and produced numerous
cartoons which were published in daily papers in
the 1960s, which would make an amusing volume
in their own right.

Write to Wheeler-Prints, The Windmill,
School Lane, Bardwell, Bury St Edmunds,
Suffolk 1P22 2JX.
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A batch of sturdy VM-B milling machines ready for final inspection in the
Myford plant and subsequent delivery to their lucky owners.

An example of the latest version of the MG12 precision cylindrical grinding
machine. Beautifully made and finished.

A VISIT TO MYFORD LTD.

Neil Read

reviews the current range of
machine tools available from this
very long established and popular
machine tool manufacturer.

f you were to make a survey of the various
makes of lathe in use in model engineer’s
workshops around the UK, and maybe even the
world, then the chances are that one name would
tend to crop up more than any other: Myford. This
is not surprising as Myford lathes, in their various
forms, have been in production since September
1934, Christopher Moore, the current managing
director of Myford Ltd. and grandson of the
founder, the late Cecil Moore, estimates that
approximately 300,000 model ML7 and Super 7
lathes have been produced. The Super 7, with var-
ious regular updates, has been in production for
nearly 50 years, which is a remarkable achieve-
ment for any commercial product and must rank as
a true test of the soundness of the basic design as
well as the materials and workmanship put into it.
The world has changed considerably since the
1930s and Myford Ltd. has had to change with it.
To get up to date with the company, David Fenner
(Editor, Model Engineers’ Workshop) and | took
advantage of Myford’s Open Week (19-25
October 2002) and travelled to Beeston to tour
the works and chat to the management and staff.
Myford’s current range of products is as follows.

Super 7 Sigma Plus
This machine is the simplest variant of the Super 7
concept currently offered by the company and fea-
tures a headstock equipped with the latest lin. dia.
bore spindle, poly-V drive and countershaft clutch
but is supplied without power cross-feed arrange-
ments or provision to fit it. A quick-change screw-
cutting gearbox is available as an extra, together
with other options like flame hardened bedways.
The spindle nose design features a locking
device to allow the machine to be run safely in
reverse without the chuck unscrewing. The top
slide can be swung through 360deg. and
adjustable indexes are fitted to the top-slide and
cross-slide feed screws. Machines are sent out
with 3/4hp motors and the necessary switchgear
to meet current safety regulations. The machine
can be supplied with imperial or metric top-slide

and cross-slide feed screws.

The substantial VM-E milling machine is equally
suitable for both hobby and light industrial use.

New Super 7 Plus

This machine has the same basic specification
and options as the Sigma Plus but is fitted with
power cross feed as standard.

Super 7B Connoisseur Vari-Speed
This top-of-the-range machine is supplied with
the equipment of the Super 7 Plus model but has
the added refinements of variable speed spindle
drive and flame hardened bedways as standard.
The electrical variable speed device, together
with the back gear and countershaft step pulleys,
provides variable speeds between 26-3000rpm
and operates from a standard 230 volt, single
phase power supply.

VM-B Mill Drill

This bench type vertical boring and milling
machine is shown in photo 1 and is available in
standard and vari-speed formats. The main fea-
ture of this machine is the substantial cast upright
that carries the milling head. This form of con-
struction is considered stiffer and superior to the

tubular column usually offered on this class of
machine tool. The table size is 191/2 x 57/8in. and
the spindle is offered with either a R8 (standard)
or No. 3 Morse taper. Power feed to the longitu-
dinal table axis is available as an extra.

MG 12 cylindrical grinder
Shown in photo 2, this is the latest in a long line
of grinding machines made by Myford. The gov-
ernment asked Myford to build grinding
machines, designed by Churchill and Wolf and for
valve re-facing operations, during World War
Two. This experience led them to build their own
grinding machine in 1947 called the MG9Y. This
small, light machine evolved into the MG12 in
1954. The latest version of this machine is offered
in several forms ranging from manually operated
to full CNC control and can be supplied as a cylin-
drical grinder for external surfaces, a bore grinder
or as a machine capable of both types of operation.
The provision of the Fanuc CNC provides sim-
plified control and permits operations like the
grinding of tapers and radii without additional
equipment. Wheel dressing operations are auto-
matically compensated for in the machine con-
trol. Workpiece accuracy and precision can be
further enhanced by fitting optional Marposs in-
process and/or post-process gauges. This is, per-
haps, not a machine of immediate interest to the
model engineer but one that appeals to all
branches of industry and, over the years, has
brought Myford valuable export earnings.

VM-E milling machine

This much larger, floor-standing, milling machine
(photo 3) is also offered in standard or vari-speed
formats. The 30 x 7!/8in. table offers substantially
more capacity than its smaller stable mate while
the 1hp drive motor provides sufficient power for
the model engineer working on larger models, or
the small industrial user. The spindle in this
machine is only offered with an R8 taper. Power
feed to the longitudinal table axis and a digital
read-out system are also available on this machine.

Mystro Il woodworking lathe

This machine may be of less interest to the read-
ers of this magazine but is a dedicated, simple
wood turning lathe offered without the range of
accessories that characterised its predecessor, the
MLS. This has been brought about by the advent

of low cost, specialised planers and saws that
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marks are unigue to the fitter who made them.

have rendered such accessories largely obsolete.

Of the above metal working machine tool line
up, only the milling machines are imported. The
metal working lathes and the grinders are made
in the Myford factory in Beeston. The milling
machines are made in Taiwan under conditions
of strict quality control. Batches of machines are
inspected upon arrival and are rejected if they do
not meet the required standards.

Some readers will, I am sure, mourn the pass-
ing of other models of machine previously in the
range. There must be many ML7s, ML10s and
254s serving their owners as well as they ever
did. These good folk should take comfort from
the fact that a parts service exists for these
machines. Indeed, as part of their business
Myford Ltd. rebuild second hand ML7 and Super
7 lathes for resale in their showroom.

Open Week

So, those are the products and services currently
offered by the company. As part of the Open Week
activities, visitors are invited to tour the factory to
see the machines being made. Chatting to the
employees is encouraged so that the prospective
purchaser, or simply curious visitor, can under-
stand the skills and techniques that go into making
these machine tools. Myford Ltd. is aware that any
one of their current range of machine tools repre-
sents a considerable investment for the average
model engineer. Those that spend their money on
a Myford machine need to know that the machine
they get will be fit for the work intended.

The manufacturing process starts with the
selection of the castings. Castings for Myford
lathes and grinders are made in the UK from
materials of known chemical composition veri-

Scraping the bearing bush in a Myford Super 7 headstock to ensure a
perfect fit with the front tapered spindle bearing surface.

Hand scraped saddle casting for a Super 7 lathe. The distinctive scraper

fied by regular analysis. The castings are aged
prior to machining to minimise problems with
distortion. The machining is then carried out on
the premises by skilled personnel. However, even
the most carefully machined or ground surface
will have minor imperfections that will tend to
prevent correct contact between a spindle and its
bearing or the mating halves of a slideway.

In common with most builders of quality
machine tools, this situation is remedied at
Myford by skilled fitters who hand scrape the rel-
evant surfaces (photo 4). This process not only
provides a perfect fit but also permits the correc-
tion of any small errors in the alignment of the
machine tool introduced during machining. An
added bonus is that the scraped surfaces tend to
spread and retain oil so they help lubrication too.

The hand scraping method of fitting bearing
surfaces together is an extremely old method of
bringing two surfaces to a fit but it is still the best
and commonest method (photos 5 and 6). It is in
use all over the world and individual fitters can
recognise their own work, or even that of their
colleagues, by the final pattern imparted. This is
still possible even after the machine has seen
some use, provided the scraper marks are still vis-
ible. In skilled hands the process can, if necessary,
provide a contact between two touching surfaces
that is gas tight. It is, however, very labour inten-
sive and is therefore costly in this day and age.

The excellent stiffness of the new headstock
design was demonstrated by means of a parting
off demonstration using an Iscar ‘throw away’ tip
parting off blade in an adjustable rear tool post
(photo 7).

One of the features of Myford machines for
many years is the excellent paint finish. As most

A high speed parting-off demonstration to show the stiffness of the new
Myford headstock design and ancillary tooling.

Tools used by Myford machine tool fitters, at the top left is the master
surface for checking fit, at bottom right are exaples of the scrapers used.

of you who have made equipment for use in your
own workshops will know, finishing castings to a
good, durable finish is not as easy as might be
supposed. Myford’s approach has developed in
line with improvements in paint technology.
Stove enamel and cellulose based paints have
come and gone and today’s paint is an acrylic
preparation applied in a special paint shop. Of
course, the topcoat is only the end of the story.
Before the castings receive that they are care-
fully filled and flatted down so that when the top-
coat is sprayed on it flows out to provide that
lovely glossy finish. What’s that? What is the
story behind the new colour scheme (photo 6)?
Well, the aquamarine colour was chosen to dif-
ferentiate the new range of machines. It is not to
everyone's taste but is here to stay for the fore-
seeable future. When Myford switched from bat-
tleship grey to green in the 1970s questions were
almost raised in the House of Commons. These
days, brightly coloured machines are more com-
mon and most companies strive to find a colour
that sets them apart from their competitors. I per-
sonally rather like it and I am sure it will grow on
those less convinced. If you really cannot live
with it, for an additional charge Myford will
paint your new machine what colour you like.
Our thanks to Christopher Moore and his team
for making this visit possible. We certainly
enjoyed it and judging by the reaction of the
other visitors, they did too. Full details of the
equipment mentioned in this article are available
from Myford Limited, Wilmot Lane, Chilwell
Road, Beeston, Nottingham NG9 1ER;:
tel: 0115-925-4222, fax: 0115-943-1299,

website: www.myford.com, e-mail:

sales@myford.com
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UK News

A number of committee changes
were approved at the AGM of the
Model Steam Road Vehicle Society
when some of the longer serving
members declared their wish to stand
down and take a break from their

duties. Among these were Chairman
Tony Putterill and President Frank
Pockett. Charles Symons and Barry
Coyston are the new Chairman and
President, respectively. With no
volunteer to replace Ross Thompson
who has had to stand down for
personal reasons, the post of Safety
Officer remains unfilled. It was pro-
posed that the position be delegated
to any member willing to undertake
this arduous and important role, and
it is hoped that a suitable volunteer
will come forward. One of the Safety
Officer’s major tasks is safety at the
Annual Rally which this year will be
on 28/29 June and is already at the
planning stage. To augment the many
attractions for the public at this event,
the organisation of some form of
entertainment is proposed for mem-
bers staying overnight, or perhaps
just very late on Saturday evening.
Members of Basingstoke DMES
are facing uncertainty regarding the
future of their track and headquarters.
We would hasten to confirm that the
society is fine but that with three
years to run on their present lease, the
futare is unclear and is further com-
plicated by the fact that the land they
use is rented through what amounts to
a third party agreement. Proposals to
expand facilities by building a 7!/4in.
gauge track and possibly a boating
pond have to remain on hold. Any
renewal of their lease will be for a rel-
atively short period, making such
construction work impractical, for on
completion it will no doubt be neces-
sary to attempt to renew their lease
for another comparatively short peri-
od. We all know only too well how
quickly three years pass, and can
understand why serious consideration
is being given to alternative accom-
modation either for purchase or for
which a long term lease is available.
Similar problems are confronting
other socicties and even some at pre-
sent on long term leases are approach-
ing renewal with uncertainty about
their future. Peterborough SME, for
example, is now only able to renew for
two years at a time, despite having
occupied the ground for two or three
decades. They are not unique and as
time goes on, unless socicties can
purchase the land they require, the sit-
uation is likely to become more diffi-

cult than ever and pre-

sent a major threat to

this aspect of our
hobby.

On a much happier note we can
inform readers that the 2003 Sweet
Pea Rally will be hosted by
Lancaster & Morecambe SME on
14/15 June, with the track and facili-
ties open on the afternoon of 13 June
for the benefit of those with a long
way to travel. Situated at the
Cinderbarrow Picnic Site 3 miles
north of junction 35 of the M6
Motorway, the site with its track and
clubhouse is signposted. Light
refreshments will be available with a
barbecue on Saturday evening, while
a nearby hostelry can supply more
substantial meals if and as required.
The society’s lease does not permit
caravanning or camping on site, but a
suitable site is available only 50 yards
from the entrance. In order to make
the necessary arrangements, the club
asks prospective visitors to make
contact, if possible by the end of
January. Would-be visitors are
asked to contact club Chairman,
Malcolm Ford at 12 Windermere
Park, Windermere, Cumbria LA23
2NB; tel: 015394-44726; e-mail
mandtford(@btopenworld.com

The latest Bournemouth DSME
newsletter features many
photographs showing the excellent
progress which has been made with
work on the new track and facilities.
Most impressive are a new building,
complete with toilets and a large
patio area for picnics and other
activities. There is also a walkway
and unloading facilities for models;
the track too is rapidly taking shape.
The local authority arranged
temporary storage facilities for club
equipment, including the contents
of the library, all of which have now
been moved to the new site.

A recent evening meeting of
Wigan DMES was devoted to tool
sharpening. It was particularly
interesting and instructional, espe-
cially for members with no engineer-
ing background. Topics included the
sharpening of drills and all sorts of
milling cutters, presented by mem-
bers who described their own meth-
ods. It is easy to forget that many of
us engaged in the hobby have no
formal engineering background and
for whom the sharpening of an
ordinary twist drill can be a complete
mystery. A time-served engineer may
be able to tickle up the tip of a drill
without thinking about it, but without
the use of a jig, the uninitiated would
approach the task with some trepida-
tion. The meeting provided an oppor-
tunity for the mysteries to be revealed
by experienced members, some

having brought along cutter grinders
of various types, most of which were
home made. There were so many jigs
and machines on show than it was
impossible to discuss them all, but the
evening certainly proved most enlight-
ening for a great many members.

The annual Stamford MES
competition for the Ralph Ley Rose
Bowl involved the exhibits on the
club stand at the Midlands Model
Engineering Exhibition, was judged
by Dennis Monk and won by John
May with his 5in. gauge Beyer
Garrett locomotive. A  worthy
winner, this model has attracted a
great deal of attention whenever John
has shown or run it at any event. The
society recently enjoyed an illustrat-
ed talk by Mary Matts on the subject
of traditional painting of canal boats
and associated artefacts, a very
specialised form of decoration which
is in danger of becoming a dying art
form. During a most enlightening
evening, she also dealt briefly with
canal history and the life of the bargees.

The 2002 running season ended
on a high note for Hereford SME
when they hosted the Southern
Federation MES autumn rally. A
total of 44 locomotives attended
from over 30 different societies
across the UK from Sunderland in
the North to Romney Marsh in the
south and Devon in the west. The
locomotives ranged from a tiny
3!/2in. gauge 0-2-2 to a 7!/4in. gauge
GWR King, and only 5 were
non-steam, which rather bucks the
present trend. Clive Young, Southern
Federation Vice Chairman, together
with Graham Rayner, last year’s
winner, and Pete Fenn from the host
society, judged the participants for
the annual award of the trophy
presented by the Australian
Association of Live Steamers. Tony
Newberry from Devon with a 7!/4in.
gauge model of Thirlestane Hall was
adjudged the winner and was
presented with the trophy by Warren
Williams, an AALS committee
member in the UK on a visit who
seized the opportunity to attend the
rally. Prior to the big day, members
had worked to separate the arrival
and departure areas at the station,
which was most useful during the
rally and no doubt will also prove its
worth during the coming passenger
hauling season when it is anticipated
that a new signalling system will also
be in operation. Two further projects
planned for the near future include
the construction of a garden gauge
railway track while the second,
details for which have not yet been
finalised, is the building of a
non-steam club locomotive.

Members of Reading SME

marvelled at the way 90 year old Joe
Challis was able to intertwine two
lengths of stranded wire without
increasing the overall diameter at the
splice during his talk and demonstra-
tion on rope splicing. Joe acquired
the skill in the days of steam plough-
ing when, unlike the splicing of ropes
where it is permissible to increase the
overall diameter at the splice, this is
not practical, as the wire has to lie
accurately in the winding drum. The
whole evening was recorded on
video and will be available for mem-
bers to view as required. Despite the
weather, activity on the outside track
has progressed; two members have
been working to reinstate the 21/2in.
gauge rail, one having donated the
steel to do so, work which has to be
co-ordinated with the replacement of
concrete beams that support the track.
In his end of year report, John
Baker, Chairman of Chingford
DMEC, detailed a number of
improvements which mainly relate
to what might be considered as civil
engineering  work, including
levelling a carriage shed floor,
re-laying paths, improving the dis-
posal of waste water, and installing
several new water points. Two club
locomotives are being built, as well
as some special lightweight rolling
stock for the ground level track.
Bedford MES has purchased a
tail lift as fitted to large vans for
conversion to a rise and fall platform
to facilitate loading and unloading of
models, a purpose to which it will
rapidly convert when cleaned up. In
recent months, the society has
suffered three break-ins and although
little was stolen the intruders left the
place in a mess and did considerable
damage, all of which had to be
cleared up by the members. Security
lights and alarms have now been
fitted to all the buildings and
Bedfordshire Police have been
invited to use the site for training and
exercising their dogs which it is
hoped will deter would-be intruders.
On a positive note, the club has
signed a new lease giving them secu-
rity of tenure for the next 10 years.
Vandals have been known to gain
access to the Rotherham DMES
track site by climbing onto the roofs
of the clubhouse and workshop. In
an aftempt to prevent this, the local
council erected barriers which
regrettably did not do the trick for in
no time the culprits had demolished
them and things were back to square
one. More substantial barriers have
been erected which, it is hoped, will
do the trick and some of the graffiti
which defaced the walls has been
removed. Members are hoping to be
able to extend the ground level track
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and have devised a possible route
before engaging the services of a
surveyor. If the survey is satis-
factory, approaches will be made to
the council and others for per-
mission to proceed. The new venue
for club meetings is the Atlas Hotel,
Bawtry Road, Brimsworth and the
annual exhibition will be held at the
Rawmarsh Leisure centre.

To celebrate their 40th anniver-
sary in 2002 Kinver & West
Midlands SME published a booklet
detailing highlights in the history of
the society. A special 24 hour run
organised last year in aid of Guide
Dogs for the Blind raised enough
money to buy two dogs. One of the
prime movers behind the event was
Reg Berry who sadly passed away
shortly afterwards, but one of the
dogs is to be named Reg in his
honour, while the other will appro-
priately be called Loco. A sugges-
tion by one member that the second
dog be called Engineer so that in the
event of it hearing a prowler it could
make a bolt for the door, appears to
have been turned down out of hand!

Members of Mid Wales SME will
be using their portable track in
support of the annual Tom Rolt Rally
organised by the Tallyllyn Railway
Preservation Society on 25/26 May.
This year, the event has been expand-
ed and will include a steam rally with
a display of models and room to run
model road vehicles. There will also
be a large collection of vintage road
vehicles, including a number of
Crossville buses. Anyone wishing
to exhibit should contact Anthony
Coulls, 31 Horseshoe Lane,

Bromley Cross, Bolton BL7 9RR;

In Memoriam
It is with the greatest regret that we record the passing of the following

members of model engineering

Engineer is extended to the families :

Charles Goodwin
Stan Massey
Ernie Moore
Bob Polge

Tony Rﬂ;nn

Donald Td}'l: T
Ted Wade

tel: 0161-606-0116 (daytime); e-mail
a.coullsi@msim.co.uk.

A good attendance characterises
Birmingham  SME’s  annual
National Locomotive Rally; this year
40 or so locomotives were present at
some time during the two day event.
We understand that a large number
of non-steam powered models ran,
which confirms a modern trend
within the hobby as noted earlier.
The wusual excellent supply of
refreshments was again available and
those who stopped overnight in a
tent or caravan were also able to
enjoy Saturday evening’s socialising.
All part of an ongoing drive to
enhance safety on site, to prevent
children from pushing the two
turntables round at speed, it has been
suggested that they be fitted with
inertia brakes (the turntables, not the
children, but ...). It is also proposed
to fit protective screens to the
hydraulic lifts, and stops to prevent
them from descending to the ground
to trap the toes of the unwary.

World News

Canada

An extensive display of models by
the Ottawa Valley Live Steamers
was well received by visitors to
Railfair 2002 and although there was
inevitably an emphasis on steam
locomotives, a good selection of

The sympathy of staff at Model

Sutton M
Chingford DMEC

Kuf!wr ham D MES

Hereford SME

other model engineering items
was present. The display was
supplemented by a number of films
and videos showing past and present
society activities.

Any reader contemplating a visit
to Canada this year may wish to note
that British Columbia SME has
advised us of some items of special
interest. The annual Ramble 7 June -
8 July is a series of outings from
Train Mountain to visit a number of
preserved railways, model engineer-
ing societies and privately owned
tracks. During the annual Train
Festival 8-10 August British
Columbia SME’s extensive track
will be available for the use of
visitors. The society will also have
an Easter meeting 18-21 April to
which visiting model engineers are
welcome. These all complement
normal Saturday and Sunday
running when members are delight-
ed to meet and entertain model engi-
neers who call in and make them-
selves known. A raised 31/2 and 5in.
gauge track under construction is
unlikely to be available in 2003.
Anyone secking further information
should contact Lindsay McDonnell
by e-mail at lindsaymed@telus.net

New Zealand
An event organised by Southland
SME in aid of the Foster Care

Association proved popular with
visitors who were entertained, not
only to rides on the trains but also by
marine enthusiasts who operated
their models on the pond. The
boating enthusiasts also put on a
good show during the Great Little
Train Show and arranged for spare
boats to be available for visitors to
operate. This proved to be so popu-
lar that queues formed, with people
keen to try their hand. Members
paid a visit to Gore MEC in
November and were delighted when
Gore member Lyall Simpson arrived
at the meeting on his full sized
Burrell Traction Engine. Although
basically a social evening, the
opportunity was taken to discuss the
latest health and safety regulations
at which it emerged that Gore MEC
had been visited by an inspector
when operating their portable track,
and that their set up had passed his
scrutiny with flying colours.

Health and Safety Regulations
appear to be absorbing much time
and attention from societies in New
Zealand in a situation where clubs
are subject to rules designed for
large companies. Members of
Otago MES have spent much time
and energy working through the
Regulations to find numerous
anomalies and have sought
clarification from the Inspectors. As
they stand, the Regulations appear to
require any incident involving a
mechanical failure to be reported to
the Health and Safety Inspectors
within 48 hours; there seem to be
many similar items to be resolved
and hopefully some common sense
can be written into the Regulations.

JANUARY

24

000000000 0g

nimum of 6 weeks nouoe:.sraqumad for diary entries. Clubs and Societies

Q

Colchester SMEE. A. Grose: History of Hertford Locomotive Depot 1843-1960.

Contact L. G. Hammond: 01376-511686.

(03) 9750-5022.
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Hereford SME. AGM. Contact John Arrowsmith: 01432-265151.

Meridienne Exhibitions. The London Model Engineering Exhibition at the
Wembley Exhibition Centre, 10.30am-6pm (Fri/Sat) 10.30am-5pm (Sun). Adults
£8, Senior Citizens £7, Children £5, Family (2+3) £21. Enquiries: 01926-614101.
Chesterfield MES. Running Day. Contact Mike Rhodes: 01623-648676.
Homsby ME. Family Day - Boiler Inspection. Contact Ted Gray: 8484-7583.
MELSA. Australia Day Run. Contact Graham Chadbone: 07-4121-4341.

Steam LS of Victoria. Working Bee and Barbecue. Contact Graham Plaskett:

Bedford MES. Oddball Tooling. Contact Ted Jolliffe: 01234-327791.

Hornsby ME. Mesting - Social - Australia Day. Contact Ted Gray: 9484-7583,
Chelmsford SME. Video Night. Contact D. Blake: 01376-324205.

Sutton Coldfield MES. Meeting. Contact Roger Timings: 0121-308-5875.
Wigan DMES. AGM. Contact John Chamberlain: 01744-882255.
Birmingham SME. Peter Jackson & Friends. Contact John Walker: 01789-266065.
Chingford DMEC. Small Working Models.

Contact Martin Masterson: 0208-989-5552.

Teesside Small Gauge Rly. Meeting. Contact Bill Foster: 01642-710198.
Cardiff MES. Bits & Pieces. Contact Trevor Jenkins: 029-2075-5568.

Sutton MEC. Natter Night. Contact Mike Dean: 0208-857-5401.

Isle of Wight MES. Track & Pond. Contact Ken Stratton: 01983-760762.

asked to include a hahphone number for the assistance of would-be visitors.

-
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SME&EE. Brian Andrews: The Sandbanks Chain Ferry.

Contact David Boote: 01202-745862.

Steam LS of Victoria. Running. Contact Graham Plaskett: (03) 9750-5022.
Homsby ME. Sailing Day — Fagan Park. Contact Ted Gray: 9484-7583.
Rugby MES. Christmas Dinner. Contact David Eadon: 01788-576956.
Rugby MES. Running. Contact David Eadon: 01788-576956.

South Durham SME. Running. Contact B. Owens: 01325-721503.
Southland SME. Running Day. Contact Peter Stark: 03-21-89702.

Surrey SME. Members' Steam-Up. Contact John Cook: 020-8397-3832.
Teesside Small Gauge Rly. Meeting. Contact Bill Foster: 01642-710198.
Leicester SME. J. R. Yeomans: Narrow Gauge & Miniature Railways Slides.
Contact Raymond Wallis: 0116-285-8824,

Oxford (City of) SME. Fred Pugh: 2ft. Gauge Around the World.

Contact Chris Kelland: 01235-770836.

Romney Marsh MES. Tony Crowhurst: Millennium Slide Show.

Contact John Wimble: 01797-362295.

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

West Wiltshire SME. 16mm Stearn-Up. Contact R. Nev. Boulton: 01380-828101.
Birmingham SME. Auction. Contact John Walker: 01788-266065.
Bradford MES. Jim Batchelor: Omamental Turning.

Contact Gordon Eddison: 01943-864217.

Bristol SMEE. AGM. Contact Trevor Chambers: 01454-415085.

Chingford DMEC. Bits and Pieces. Contact Martin Masterson: 0208-989-5552.
Guildford MES. Graham White: The Virtual Railway.

Contact Dave Longhurst: 01428-605424.

Hull DSME. Derek Brown: Injectors. Contact Brian Rylance: 01482-647032.
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Leeds SMEE. \isit to Jarvis Training. Contact Colin Abrey: 01132-649630.

Cardiff MES. Carl Pickstone: Engineering Topics.

Contact Trevor Jenkins: 029-2075-5568.

Stamford MES. Doug Hewson: Lost Wax Casting.

Contact David Ash: 01780-751211.

Sutton MEC. Bits & Pieces. Contact Mike Dean: 0208-657-5401.

Vale of Aylesbury MES. Chairman’s Cup Competition.

Contact Clive Ellam: 01296-623433.

Maidstone MES. Quiz Night. Contact Martin Parham: 01622-630298.

North London SME. An Evening with the Slot Car Section.

Contact Tony Dunbar: 01982-465625.

North Norfolk MEC. G. Gurney: Clocks. Contact Gordon Ford: 01263-512350.

Portamouth MES. AGM. Contact Bob Aldred: 023-92-523366.

Rochdale SMEE. Mesting. Contact Mike Foster: 01706-360849.

Romford MEC. Competition Night. Contact Colin Hunt: 01708-709302.

Hornsby ME. Preparation Day for ILS 24hr Live Steamn Run.

Contact Ted Gray: 9484-7583.

Reading SME. Club Running. Contact Graham Bustin: 01189-615450.

Festival of British Railway Modelling at Doncaster Exhibition Centre, Doncaster

Racecourse. Advance booking (to 27 January 2003): Adults: £4.50, Children: £3,

OAP: £4, Family (2+3): £15. Information and Ticket Hotline: 01778-391134.

9 Hornsby ME. Running Day. Contact Ted Gray: 9484-7583.

9 Sutton MEC. Track Day. Contact Mike Dean: 0208-857-5401.

10 Bedford MES. Arctic Engineering. Contact Ted Jolliffe: 01234-327791.

10 Erewash Valley MES. Bits & Bobs. Contact Jim Matthews: 01332-705259.

10 Frimley & Ascot LC. Mesting. Contact Bob Dowman: 01252-835042.

10 Melton Mowbray DMES. Video Night. Contact Phil Tansley: 0116-2673646.

1 Cardiff MES. Steam-Up & Family Da}c Contact Trevor Jenkins: 028-2075-5568.

11 Dockland & E. London MES. Bits & Pieces. Contact P. M. Jonas: 01708-228510.

11 Sutton Coldfield MES. Meeting. Contact Roger Timings: 0121-308-5875.

12 Chingford DMEC. Len Pearson: Visit to America.
Contact Martin Masterson: 0208-988-5552.

12 St. Albans DMES. Frank Banfield: Film Show: Contact Roy Verden: 01823-220590.

13 Cardiff MES. Forum. Contact Trevor Jenkins: 029-2075-5568,

13 N. W. Leicester SME. AGM. Contact John Elliott: 01455-847040.

13 Sutton MEC. Pressure Gauges Testing. Contact Mike Dean: 0208-857-5401.

14 Colchester SMEE. Auction. Contact L. G. Hammond: 01376-511686.

14 Hereford SME. Peter Judge: Jewellery - What it means to your wife and your
pocket. Contact John Amowsmith: 01432-265151.

14-16 Brighton Model/World at the Brighton Centre. 10am-5.30pm; Adult: €6,
Child/Senior Citizen: £3, Family: £16. Contact Tim Steven: 01444-254057.

16 Frimley & Ascot LC. Club Run. Contact Bob Dowman: 01252-835042.

16 Hornsby ME. Sailing Day — Fagan Park. Contact Ted Gray: 9484-7583.

16 N. W. Leicester SME. Running Sunday: Contact John Elliott: 01455-847040.
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J C Payne Engineering Limited
Polgraines, Faringdon Road, Cumnor, Oxford, OX2 8QY
Tel/Fax 01865 865223

progress through simplicity

SAVE £6 ON RETAIL PRICES

TYHREE NEW TITLES IN THE WORKSHOP PRACTICE SERIES
from NEXUS SPECIAL INTERESTS BOOKS

MAKING CLOCKS
Stan Bray

210X 148 MM |28 PAGES;
100 B+W ILILSTRATIONS;
1-85486-214-6;
FPAPERBACK £6.95

USEFUL WORKSHOP TOOLS
Stan Bray

210X 148 MM; 104 PAGES;

10 B+W PHOTOS; 70 LINE DRAWINGS;
|-85486-194.8; PAPERBACK £ 6.95

Werkshop Practice Series No. 3L A
collection of Fifteen irrvaluable
additions to the model
engineer s armotry
of tools and
equipment from the
formes editor of
Moeodel Engineer’s
Woekshop magazme.
This practical collection
ocovers benchwork, the
lathe and milling
aperationa

introduction to the fasctnating
world of horolegy for =
the complete beginner. §
This beok explains the
terminology of the
clockm uker mnd providos
gdlmll details of olock
oonetract lon Inoluding
layoant of wheale and
escapem ents, all of which are

Workehop Practioe Serise No, 33, An

fully described and illustrated.

UNIMAT I LATHE ACCESSORIES
Bob Loader

210X 148 MM 160 PAGES;

160 B+W PHOTOS:; 70 LINE DRAWINGS:
1-85486-213-8; PAPERBACK £ 6.93

Workshop Practice Series No. 32, An acknowledged
authority on the populae Unknat mini-lathe
hiws developed numerous
acoessorias and
tochniques to assist the
model engineer in getting
the best fram the machine
The projects in this book
increass the soope of the
machine & advies on the
performance of a number of
tricky operations,

SPECIAL OFFER THIS MONTH - BUYALL THREE BOOKS FOR £15.00
SAVE £6.00 ON CURRENT RETAIL PRICES

To urder pleass oall the aredi card hotline on 01322 616300 or send & dhisque made payable to Nexus Media Lid
Customer Sarvicar, Nexiie Houze, Azalea Drive, Swanlay Kene, BRS SHLL
Online erdering www.hhic.co.uknexusdirect.himl|

FOR INDIVIDUAL PURCHASES PLEASE ADD £] FOR P&P



gandmtools

selection from used stock - send for your free up to date full stocklist
as from January 2003 we will be closed on Saturday afternoons from 1pm

email: sales@gandmtools.co.uk

LATHES

Bodond 1020 Cantre Lathe 5" x arm,uvsn _uum
Boxfond CUD 41/2° x 18” Latha,3 Jaw & Toolpost....

Budord CUD 41/2° x 18" Lathe Tooked,1ph.___.

Parris Banch Litha, Tooled, No Mator VEC

Schaublin 102 Cantra Lathe, Stand 3ph

Boxford 240TCL CNC Latba,Iph..........

Daniort Vicaroy 280 Synchr Variable Spesd L2 Lm;ancm
Darford ORAC CNC Lathe .. e £120.00

Mytord Supar 73 172" x 197 Stand, Gaarbox, Toolad,1ph ..£2000.00
Mytond 289 Centra Lathe Toslsd, 00
mmmraw:rmmjmsnuwm

PCF Coalast Tooled, Tph.
Mytord Super 7 Lathe & Tooling..
Myford MLIR 2 1/2° x 19° Banch Lathe, Iph
Mytord Super73 172 xrnummmmwmm
Tos 532 Centre Latha, 6° x 32°,QCTP, Tooling 2ph........
Colchester Bantam 2000 6 1/2” x 307 Lathe Tooled

BH, 6° X 25", Teoled, 3ph.._........... £ %5000
Colchester Triumph RH.T 17" x 40" Gap Bed,Tooked 3ph€1250.00

Harrison M250 Cantre Latha, 5™ x 20", Toeled, Light,
Coolant, 2000RPM,3ph 25000
Harrison M250 5720 Lathe & Tooling...——........... £3000.00
Harrison M300 6" x 40" Centre Latha,Tooling 3ph..........

Harrison M300 6™ x 5° Centra Latha Tosling 3ph.........
Harrison M300 6" x 26" Cantra Latha, Tooling 3ph,VGC.. mm
Harrison 140 § 12" x 257 Gap Bed latha, ooled, :w . E145000
Harrison L5A 117 Gap Bed Lathe & Tooling 3ph...
Schaublin 70 Capstan Lathe Stand,Collets 3ph ... 00
Schaublin 102 Cantra Lathe, Bench Mounted, Collats .. 15000
Wailar Capstan Latha & Te . £.00
Pmntmm,&m!mamwﬂw
Holbrook Miner Pra e e

3500,
Mayar-Burger UW cmmmnm 0 accessones

for doing up £ 79000
DRILLING MACHINES

Maddings Arsculatad Arm 0l 2 msmvsw £ 5000
Ajax 3MT Geared Haad Plar Drill Jph .. 000
Aclera 107 Dril{Tappar, Stand Jph...
Em:BMI’apwnm'deph delETs,
Worner High Speed Banch Drill fmm Cap.3ph...
Dldack Tapping Maching 3ph

Elliott Progress No 1 Pillar Drill, keylass Chuck 3ph.
Pollard Plar Deill | HTM Light, 3ph, Cheica .
Splmu\llﬁh.w

MILLING MACHINES
Adcock & Shipley 1ES VertcalHorizontal Ml Hlacks overarm)
Viea, Chuck3sh 00
Pinnacl Small Turrat MR8 Spindia, Coolant M fntoyo

DRO,3ph FIE00
Baoford VI Vartical MBL3pY ... ... E1500.00
Ellioit 00 Omaim u.wnmmm.zni_ - E1T5000

Eliott 181 VorticalMorizontal Mill ...
Sigma Jones Bench Jig Borer, 1ph (Lika BCAI...........£
Ruhla Typs 53 Universal M Plain & Swiwel Tables, Arbars,
Adaptors,DR0,3ph
Emco FI CNC Banch Mill Manaals Usad 2 Hours Only,1ph,

Emen F1 CNC Mill High Speed Modal Stand, Tooled, Iph _£2000.00
Hachert Hotizoatal Ml Very Large 3ph ol TH00
L1000

Gato Turrst Mill 0INT Spindio .. g
5.LP, MPKT Jig Barar,

mw%unmrmm
Tooling

E1650.00
Bridgaport Series | 2HP Turret Mill Powsr Feed, DRO, Variable
paad Iph. £185000

Condor Varispead JHP Tumet Mill Powar Feed, DR 3ph £2750.00
KRV 2000 Varispaed Turrat Mil, DRD, Power Faod Jph ._£1850.00
Hurco Varispeed Turrat Ml Power Faad, DR0 3pH....... £1950.00

Schaublin 12 VerticalHorizontal Milling Maching,3ph ....£1250.00
Harrison Vertical/Horizonsal MBLIph ... .. E150.00
Harrison Horizental Milling Machine 3phVEC,

Cholea 0f2 £ 47500
Tom Sanbor M1 Milling

VGC £4R00
Aclara Fmilling Maching, VerHor Jph VEC ... EF00.00
Christan $101 Saxis Vertic.sl Mill, Choice, 3ph From £1500 £4500.00

Ernault Somua Type TICMEA Production Horizental MILE 500.00
SIP MIVDANEWIMTIPH, ..o
Astra Horizoatal Mill, 425mmx] 20mm tabla, 3ph.........E
Stankokmpert Horizantal Ml Power all ways, 50 Int,
Tabls 527 x12 /2" :

Strausak Gear Hob SHArPOBGr ... i £ 35000

POWER HACKSAWS /BANDSAWS ETC
Parris 30 Circatar Cut Off Saw3ph

Quahtars and Smith Powor Hacksaw3ph, .
(Quafters xﬂ&lﬂt Power Ih:tmuh__
Startrits 14
Startrita 18-T-10 Bandsaw 3ph ... e
Startrite 24-T-10 Vortical Bandsaw3ph ..
Startrita 24-5.5 Vartical Bandsaw Jph...—......
Missler DEBZ0 Production Bandsaw, Feed Etc..

GRINDERS, LINISHERS, POLISHERS
RJH 4" x 6" Bk Linisher Staod 3ph

HauserJig 3ph
Clarkson Mk 1 Tool & Cuttsr Grindariph
Clarkson Mk 2 Tool & Cutter Grinder.

Pinnacla Tool & Cutter £ TS00M
Danford Viceroy Doubla Endad Pedestal Grinder1ph ... £ 1000
Union Jubiles Double Ended Polisherph ........... £ 15000
Eagle Hand Op Surface GrinderMag Chuck3ph ... £ 60000
Vanco 1° Bkt Linisher, Stand 3ph.

£ B0

web: www.gandmtools.co.uk

Abwood 6 Swivel Machine Vice .
Apax 4" Univarsal Vice as new....... __.__EFEIW
OMT 3" Optical Dividing Head, Subarb.......
Hofmann 4" Dividing Head & Tallstock Ftted 4" 3 Jaw,

Ciw Gears & Quadrant. £ 7000
Elliott 4" Dividing Hoad & Tallstock Excallent Condition..£ 375.00
Marico Indaar and 7 coflats {134 Capl...c.c o £ 25000

—rs. )

RJH Trim Toal Grinder3| £ 20000 Marfco H'V Indexar Fitted 5~ Griptr Chuck..........£ 35000
Duplex Toolpast Linishar3ph FmM  CarlZelss 130mm Optical Dividing Head and Tallstack .£ 450.00
RJH 4" Bandtacor. £ 15000 fRuhia D Head £ 30000
§" Cantre Height Dividing Head with Chuck & Gears .....£ 500.00
SHAPERS 5" Cantre Haight Dividing Head, No Chuck............. £
Adept No 2 Hand Shaper........oi i £ 25000 4" Centra Helght Dividing Hoad with Chuck & Gears [m
Elliott 10M Shaper1ph £3000  talstock)
ot 10M smu,:u Bxcallort Cortion Choica o 2..£ zsm BSO Dividing Haad ..o e
Cooke Troughton and Simms Optical Dividing Haad
mlnm«mmmm_ ............. _£ mm NMWIMMWWTWMWMDIH
Chuck & Collats. £ #5000
BOXFORD SPARES AND TOOLING Toakmex 30 INT 5 Type Autolock Chuck 4 imp Collsts,

Changa Gears {Also Fit Southbends)

1610, 18T-£1 20711, 21611 221611 23761 1| 24T-£11,26T-
11 ITT-EN 2BTET1 30761231 TE12 227412357612 B -£1297T-
FIZATE1 AOTLUATTE R TE14 MT-£1 (85T 46T-614 48T
£1450T-£15 52 T-£1553T.£15 54 T-£1556T-£15 59T-£15 S0T-£15, 64T-
£1571T-£18,5T.£18 79T-£18 90 T-£20 887622 1007-£25 127T-£20
0Nz Gaar £

o P S
127367 (Gaar £ SM
ST £ 2000
Zner £ B0
0T Tumbler Reverse Gaar.... ... £ 12m

Pratt Burnord &° 4 Jaw Ch
wmruummmmm

Backplate £ 10000
Tookmax 6 4 Jaw Ind. Chuck fittod Boxford Backplats,
NEW

£ 15500
Boodord Latha Cabinets, suitabls for many banch lathes £ lmm
Headstock Saddle & Apron parts avallable ...
41727 or 5° Tallstock .......

Boxford Change Gear Cover..

Boadord Change Gear m:m_

MTFND SPMB AND TOOLING

mmﬁm 75,47 £7.00 25 TE7 50,26 TE7 50.27TE7, 502

‘STEA.00,20TE8.00,30TE8.00,31TER 50,37 £8.50 33TER50 00 MTER TS,
| 50,9TF9 50 39TF9,50 40TF9 50 41TE9. 75,4

HTE00 36TE9 00,37TES
20, mﬂnm,smumsmmﬂmmmmmm
135 51T£13.50 5371450, el smwm
qmsmmmmmmmﬂmmmmﬂm
GATET7 00,65 E18.00 66TE18,50 J0TE19,50,T6TE1 950 80TE21 50,817
£21.50 95 TE24.00 20TE24,00 31725 00 95TE26.00, 10TE27.00,

NEW £150
Clarkson 30INT C Typa Autolock Chuck 4 Imp. Collats ..£ 6500
Clarkson 0INT Autolock Chuck (small) with 4 collets ...£ 8500
Clarkson Dadlock 150 Chuck 30 INT Taper k150
Clarkson 40INT C Typs Autolock Chuck Jgel2Coliets ....£  §5.00
Clarkson 40INT Autolock Chuck largal with 2 collets.... £ 100.00
Clarkson 40INT Autolock Chsck [small) with 4 collats ..£ 8000
Clarkson 40INT Dadlock 200 Chuck.... £ 000
Clarkson 80INT FC3 Holder ........
Clarkson Laga/Small Adaptor and 4 collets. ... 10000
Clarkson SOINT Autolock Chuck (iga) 2 Imp. collets.......£ 10000
Clarkson S0INT Autolock Chuck (small) 4 mp. Collats ...£ 8500
Clarkson S0INT Dadiock 200 Chiek..... k1500

E
Bristol Ericksan Acramill S0INT colet chuck - large .....{ 12500
Clarkson 4MT figal 2 mp C: £ 000
Clarkson SMT Autolock Chuck [small) 4 matric collsts..£ 80,00
Clarkson C Type Callet Chuck, {larga) 2 collats, Thisl Tapar

£ 150
Clarkson Autolock Chuck Collats Larga each............£ 1500
Clarkson Autolock Chuck Collets,Small, 1P .......—......... £1500
Matric £ an
Modaloy 3MT uuu Duty Milling Chisck.3 knp Callats ... 1 500
0INTIMT Ada
0INT-2MT Adaptor
AINT-MT umsm Adaptor.....
INT-1 & 2MT Adaptors
SOINT- uwmwmh__ M
B3-2MT and £ nm
P’mlﬂﬁ!plmSpl:huBnllrSai Barg £ 1500
Bristol Erickson Na 10 Tenthsat Baring Head, 30 INT ....£ 100.00
Lushington No 34 Boring Head,R8 Taper, Tatty But
Working £ T500
Lushington No.2 Dffset Boring Haad S0INT i 000

e
Dandrea 153 40INT Boring & Facing Haad (not boxad) £ 550,00
O'andrea 153 SANT Baring & Facing Hoad Bosd ... £ 100
Narax VHU 2.1/8 Boring & Facing Haad £ 85000

Tookmes 125mm 4 Jaw Salf Cartaring Chuck (New . £ 120,00
Toolmex 125mm 4 Jaw Independent Chuck e £100.00
Toolmesx 125mm 3 Jaw Chuck M_ S
Tookme 100mm 3 £ m
Tookmsx 100mm l.ll‘awm Chuck (New £ 11500
Tookmeox 83mm 2 jaw Chuck (New).—.......... — £ TO00
Tookmeax $5mm 4 Jaw Indepandant Check NEW £ 3500
PCM 1050 & 1024 Collst Holders & 15 collets 1™ shank_£ 20000
17 Stralght Shank Drll chuck... e B

34" Straight Shank Drill Chuck £ 150
" Shank huck £ 150
Thial 1/2" % 8" Horizontal Milling Arbor 2T lunused) £ 65,00
Thisl 8"52" Horizontzl Milling Arber 3MT (unused) £ 7000
Thisl Stub Arbor 1727 or 5787 (unused)................ —t B0
52 paica ¥8” Clam ping Kitsuft Tom Sanior Harrison Mil,

i, £

52 plata 12" Clamplng K.
Schaublin WX W25

Pukra Smm Collats

Pultra 10men Collets.
Pultra Vartical Slids
5C Disc Collets [various diametars) ..

Wicaroy 5 Tailstock 3 MT TaparComplets ......... £ 1500
Vcary 5 P £ 1500

Smart & BrownModsl A Leadscrow & Feedshaft £ 6500
Smart & Brown Model A B4 Jaw Ind Chuck........ £ 8500
Smart & Brown Model A Travalling Sieady........ £ 6000
&Mtlﬂ'mmw:mamm

Matric Ct Quadrant,Gears Spacars and ArcharNo 1 mﬁm“ﬂd 1 MT Shank .......£ 100.00
Studs NEW £ 18500 IMT Poliangular £ 17500
Myfard 3 Point S0y NOW ... ..o LEWBM0  Chatwin rmm Bo 1" Shank...........oo....£ 15000
Myford 2 Paint Steady New £ Hm iy, Turret Tooling variows types and shank sizes swallable
MMSMFMIMGNMMD £ nm £ POA
Myford Laver Op Collat Hampson Alamain No 1 Coventry Die Grinding Fixtur,
Tovkmas 100mm samww Moum Now............£ 10000 Boxsd £
'lwim 160mm & Jaw Ind Chuck Myford Direct Mount, S Covantry CHS /7" Die Head
H\h‘elﬂ L — £ Ml

d T Facaplats
Mytord & Faceplato NEW......
Myford 412" Catchplate.............. ST
Myford 4" Backplate LOT. S e

rd 254 Wood Tuming Rast St VGC Covantry Type
mucnuwml‘awsnf?nn Cavantry Typa CH /2" Die Haad ...
Myford MAT3 V Block Covantry Typa CH 1~ Die Head..

Myford Cross Siide Mounted Turret Attachment VEC ...£ 21500
Myferd Supar 7 Screwcutting Gearbox and Lesdscraw £ 575,00
Wytord Supar 7 Tailstock £ 15000
Myford Cabinat Stand & Raising Blocks .
Myford MLT Saddia/Apron & Part Topslide Assy
Myfard Rodnay Milling Attachment.....

MACHI SSORES
Bilz Typa 4-1211 Radius Turning Attachmant
Mitsui Saiki 450mm Swival & Tit Rotary Table, Ve

Harbert Chasar Elindhﬂ Attachment,1.1/Z" Dishead ﬂum

£ 25000
412 PCF Saddle B Apron Assy with

topsiida £ 20000
Hardinga HLV Ratracting Topsiide Assambily 5000
Hardinga HCT Turrat Platas............ wach £ 5000
Hardings LGB Indasing 4 Way Tookpost_...........£ 10000
Hardinge Turret Tool Presastting Fodure.. £ 65000
Brid gaport Al Collats, | Not Forpign) each £ 1000

TrpaJA £ 3500
Bridgaport Vartical Miling Head Varispead 3ph..._£ 50000
Dacksl FP1 £ 45000

Emeo Compact5 Seif Cantraing Bmm 4 Jaw Chuck,

1:5m
Wictorka No.3 Slotting Head.......—— e £ 350
Sehaublin 102 Vertieal Sida :MSH:IGDMIW Ilud,! mm
BCA 2 Spoad Motor3ph
Dorma § Position Mult Drilling Haad SMT .
Stuart Turnar RE500 Pump 240valt

30 x Eclipse 450mm Maching Hacksaw Blades lot__£15000

1 Morsa Taper Reamer
Sat of § 120P Imvoluts Gear -
12 OP Involute Gaar Cuttors Nos.1 355,

4l hmu"hmw Harbart Chasar Grinding Attachment,1” Diohead Chas 2 10DP Imvoluts Gaar Cuttars Nos.1, 2345,
Waher R-3 40076 & Tiht Rotary Dividing " i ars 1 23
Tabls : Rholiny - BOP Irwolsta Goar Cuttars Nos 14567 8 Lot......._£ 5000
Hofmann 250mm Indexing Rotary Table. Harbart 2D Bar Faad Unit 1" Horizontal Side and Face Cuttars 1™ Bore &°
Hotmann 300mm Rotary Tobls ........ C.Baker PERA. Optical each
Mlexander Inclinabls Rotary Tabla fitted 47 Chuck........£ 25000 50 Assorted Reamers up 1o 1"
Taylor Hobsan 67 Inclinabla Table Pallard Tapping Haad, Cap. 3nm - 10mm 10 Assorted Reamers 17 - 2
Archar No 2 Tapping Head.............. 12500 B &SNoS Sockt Raamer.

Taylor Hobson 12 Rotary Tabla
Critarion 8 Rotary Ts

Hofmann §* mmh —
Vertex HorlzontalVertical 6° Ilmnr Tabla [Naw
Verax HorizontalVierical 8° Fotary Tabla iNaw.
Vertax HorizontalVertical 10° Rotary Table (New.
Vortex HorizontaiVertical 12° Rotary Tabla (New)..
L ling Tabla, Table Marked

17 19"‘[ ShM Swival B Ti Plate...
Keavy Duty 8" Swivel Machine Vico. il
Jones & Shipman 4613-013 4" Swival & Tit Machine
Vico

Abwood & Swivel Machina Vice ..
Abwood 5 Machine Vica

£
Jongs & Shipman UXBOED Grinding Whoe! Blancor VGC £ BW.IO
Diatorm Whesl Forming m:nmt,,vcc,w

Habit Sina Grinding Whea
Alr oparated Capstan Kmm
Praft 1274 Jaw mimwuwmmmn e
£
Burmerd LC10 Multisiza Collat Chuck &3 Collets.............£ 250.00
Acrogrip 5C Coliot Fixturs & Collats.............. £ 10000
Lever Op. Collet Chuck LO l'nwllwm,nm:tm £ 150.00
Key Op. Collet Chuck LD Tapar Mount Chuck only .........£ 150.00
Collat D16 Mount and Collat Sat...

Tolmenx 160mm umwmmmmm _6 12000

Assorment of Tool Steal, 20 Bits for .
20 Assorted 1 MT Drills—.
10 Assorted 2 MT Drills
10 Assorted 3 MT Drills
10 Assortad 4 MT Drills...
50 Assortad Straight shank Drils to Approximataly 12°_€ auw
2 Assorted Horizontal Milling Cutters
(Quantity of G. Wagnar Tangantlal Threading

20 Assortad End Mills/Slot Drills up to 58° Shlﬂk_E 500
10 Assorted End Milks/Siet Drills 17 and 1.1/4" Shank £ 2500

TELEPHONE ENQUIRIES WELCOME ON ANY ITEM OF
STOCK, WE HOLD HUNDREDS OF ITEMS THAT ARE NOT
LISTED, FULL STOCKLIST AVAILABLE, ALL ITEMS ARE
SUBJECT TO AVAILABILITY. ALL PRICES ABOVE ARE
SUBJECT TO CARRIAGE AND VAT AT 175%.

'WE DELIVER TO ALL PARTS OF THE UK & WORLDWIDE.
OVER 7000 SQUARE FEET OF TOOLS MACHINES AND
WORKSHOP EQUIPMENT

Openlng times: Monday - Saturday 9am - 1pm and 2pm - 5pm

—

fax 01903 892221

AS FROM JANUARY 2003 WE WILL BE CLOSED ON SATURDAY FROM 1PM
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




SAVE £££°S WITH A SUBSCRIPTION

20% Discount on Model Engineer and
Model Engineers’ Workshop

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

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

PTTTTTTTITLEY e e g e e e e .
i O Yes I want to subscribe to Model Engineer for | year. YOUR DETAILS i
1 Please start my subscription with the next available issue. ; ’ '
; T e Fifst name........ccuusnsres -
1 O Yes | want to subscribe to Model Engineers’ Workshop for 1 year. . I
] g : . : SUrDATE/FaMILY TAINIE .. .sucsonsmsssssssnicisss sesssssnsinnsssmssssss i6s s sssnsasnnsess svssassmis s niaen -
; Please start my subscription with the next available issue. :
1 i
| I this a subscription renewal? O Yes O No 7 e L (I :
1 1
| MODEL ENGINEER (26 issues) 20% Discount .
1 1
: One Yea_r Subscrjp[ion UK _ﬁ‘}:sﬂ t.‘?_““ .................................................................................... :
i Europe _£74:00 BB, oo S o i !
1 USA Airmail $122-00 $97.50 e [
1 : 2 y A Tty R e e L e e [
: ROW Airmail _ERO.00 £64.00 :
: I o e e e G s s N S TR s ]
1 i
1 MODEL ENGINEERS WORKSHOP (8 issues) R O O e T T R R T e R EEis0s .
1 [}
: One Year Subscription UK _£26:00 £20.80 A ] i o e R R R e s R b T v s v des :
1 [}
E _£3+00 £25.00
i o = PLEASE RETURN YOUR COMPLETED COUPON TO: i
1 USA Airmail _$5+00 $41.00 3 G : ;
! ROW Airmail 3350 £37.00 Nexus Media Subscriptions, Link House, 8 Bartholomews Walk, .
: =ri s A Ely, Cambs CB7 4ZD 8
' . Tel 01353 654422 Fax 01353 654400 H
] I enclose a cheque for £.............. made payable to Nexus Media Ltd e-mail nexus.subs@highbury-wyvern.co.uk I
i i _ ) 1
E Please charge my credit card for £................... US/CANADIAN SUBSCRIBERS PLEASE RETURN YOUR !
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THE ESSENTIAL WORKSHOP LIBRARY

from NEXUS SPECIAL INTERESTS BOOKS

MODEL ENGINEERING BOOKS
Bullding Simple Model Steam Engines
Tubal Cain

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

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

Bufiding Simple Model Steam Engines II
Tubal Cain

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

2 pages Mhstrated paperback

Hoddl Engineering - A Foundation Course
Peter Wright

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

1997 1-85486-152-2  236x18%mm
416 pages Hlustrated paperback

Modd Engineers Handbook
Tubal Cain

This third edition comprises a compiation of tables, facs,
procedures and data that the author has found imvaluable in
His model engineering actvities. It provides 3 real mine of
infomation o which you wil retum again and again.
1996 3rd Edition 1-85486-1344  210x!48mm
M0pages  Bhstrated paperback

The Medel Locomotive from Seratch
B.Terry Aspin

Based on a series of artides by Chuck, the pseudonym wsed
by the author for a series of artides published in Mode
Engineer. Al the text and ilustrations have been specially
pregared by the author for thes book.

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

Introducing Model Traction Engine
fonsirucdon

John Haining

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

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

The Countryman's Steam NHanual
John Haining

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

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

An Introduction to Roboties
Harprit Sandhu

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

The Amateur's Worlishop
lan Bradley

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

The Amateur's Lathe
LH5parey

Virtually the standard work on small (3-172 inch) lathework
since its original pablication in |948.

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

£495

595

£16.95

£9.95

£10.95

£6.95

£45.95

£9.95

895

.95

WORKSHOP PRACTICE SERIES

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

1984 0852428375 24 0e! 48mm

128 pages Musirated paperback + 4 pages of colour
plates 495

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

1984 O85242843-X 20l 48mm

96 pages Thustrated paperhack .95
Sereweuiting in the Lathe

Martin Cleeve WPs 3

A fully comprehensive survey of the use of a lathe for al
forms of screwautting i all thread forms, imperial and meic.
1984 0-85242-838-3 2/ 0x/48mm

176 mges  Mustrated paperback

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

1998 1-85484-168-9 21 0n/48mm
112 pages IMustrated paperback

{695

£495

Hilling Operations in the Lathe

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

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

128 pages Mhustrated paperback £495
Measuring & Marking Metals

Man Law WPs 6

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

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

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

{495

96 pages .25

Sheet Metal Work

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

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

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

Soldering & Brazing

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

495

1985 0-85242-845-6 210l 48mm

136 pages Uustrared paperback 495
Saws & Sawing

lan Bradley WPS 10

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

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

#6 pages ustrated paperback 595
Electroplating
JPoyner WPS 11

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

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

Drills, Taps & Dies

Tubd Cain WPS11
In this book, Tubal Cain discusses drils and driled holes and
threading with taps and dies, primarily by hand. Impenial and
metric szes phs convessions are induded together with al

standard thread gauges.

1987 0-85242-866-9  210x H8mm

104 pages Wistrated paperback

Makiing Small Werkishop Tools

Stan Bray wPsi14
Making 14 simple but useful adjuncs t the tool kit for
bench and lathe use, taking no more than 3 to 4 hours or
m;wmmmﬂummrﬂe

{695

time in use a5 well a5 aiding acouracy.

1987 0-85242-886-3  210x Hbmm

97 pages Wuotrated paperbace 695
Workhelding in the Lathe

Tubal Cain WPs 15

Tubal Cain disousses all the practical aspects of the subject,

Mﬁmqphmy»hmima specific. points.
085429088 210x Hbmm

HJ pages Wustrated paperback %95
Electric Motors
Jim Cox WPs 16

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

1987 0852429142 210x 48mm

136 pgss Wutrared paperback 0495
Gears & Gear Cutting

Ivan Law WPS 17

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

1987 0452429118 210x48mm

136 pages Wistrared paperback %95
Basic Benchwork

Les Okdridge WPS 18

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

1988 0452429207 210x H8mm

128 pges Wustrated papeback %95
Spring Pesign & Manufacture

Tubd Cain WPS 19

Every type of spring and all the necessary caloulations are
dearly explained as well a5 materials and methods.
1988 0-85242-925-8 210 H8mm
96 pages Mwirated paperback

Metalwork & Machining Hints & Tips

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

495

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

9% pages Mistrated paperback 695
Adhesives & Sealants

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

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

144 pages Wistrated paperback 1695
Workshop Electrics

Alex Weiss wPs 12

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

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

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

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

144 pages Miwtrated paperback £695

Blectric Motors in the Home Worlishop
Jim Cox WPs 14
Detaled advice is given on how to identify and make good
use of discarded and surphus motors from both domestic and
industrial sources and also how to operate three phase motors

from single phase supplies.

199% 1-85486-1334 210/ 48mem

Mipags  Hustated paperback %95
The Backyard Foundry

B.Terry Aspin WPS 15

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

1997 1-85486-1468 2101 48men
104 pages Hstrared paperback %50
Home Worlshep Hints & Tips

Edited by Vic Smeed WPS 16
A seletion of weful hints and tips culled from 2 wide tme-
scale of the Model Engineer magazine as relevant today o5
when they were first printed.

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

18 pages Hustrated papertack 550
Spindles

Harprit Sandhu WPSs 17

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

1997 1-45486-149-2 210l 48em

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

This is an updated edition of a previously published titke, now
an essential addibon to amy model engineers Wbrary.
1998 1-85486-150-6 2/ 0xl 48men

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

Derekc Brown shows how by taking one step at a time the
computer can soon be turned into a versatle drawing tool
with many advantages over traditional drawing methods.
1999 1-85486-189-1 21 0x/48men
28 pages Hutrated papertack

Worlshop Materfals

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

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

695

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

Thi practical collction covers benchwork, he lathe and
miling operations, and includes: marking-out and machining
aids

000 |-B5486-194-8 210 x 148 mm
104 pages; IMusirated Paperback £ 695

Unimat [l Lathe Accessories

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

poputar Unimat miniathe, developing numerous accesseries

and techniques 1o asist the model engineer in petting the

best from the machine.

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

160 pages  Wustrated Paperfack £ 695

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

001 1-BHEE44 20 x 148 mm

128 pages  Iustrated Paperback £ 695

Pleasa 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:

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




MODEL Adverfisements
Send to Model Engineer Classifled Department, Nexus Special Interests,
MNexus House, Azalea Drive, Swanley, Kent, BR8 8HU. Tel: 01322 660070, Fax: (01322) 616319
All advertisements will be inserted in the first available issue. There are no reimbursements for cancellations.
All advertisements must be pre-paid.

The Business Advertisements (Disclosure) Order 1977 - Requires all advertisements by people who sell goods in the
course of business to make that fact clear. Consequently all trade ads In Model Engineger carry this ‘T symbol

WORKSHOP EQUIPMENT

VENSON Quality ppoeh;

i
NGINEERING 4 oolng

Machine Sales
BRADFORD UNIVERSITY MACHINES

Seen My CAT!
Now on-line

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

. PENNYFARTHING
® TOOL5 Itd. The Specialist Tool shop

Quality Secondhand Machine Tools at Sensible Prices
We purchase complete Workshops, Machines,
Models and Hand Tools.

Agreed sertlement on inspection - Distance no object

Tel: Salisbury 01722 410090
Web Site: www.pennyfarthingtools.co.uk

HARRISON 140 GAP BED LATHE
51/2 ch x 24" BC Extensive Equipment

£050. (1) with T.T.C £1250 + VAT ono. Tel:
01425 622567 (Hants).

COWELLS SMALL MACHINE TOOLS LTD

Tendring Road, Little Bentley, Colchester, Essex, CO7
Tel/Fax +44 (0) 1206 251792 E-mail salesa cm:llunm
MANUFACTURERS OF PRECISION SCREW CUTTING LATHES,

SMM HOROLOGICAL COLLET LATHES AND MILLING MACHINES.

www.cowells.com

aporl Mill, vari.head and new Dro 48"x9" table £3250
ssan vnrﬁcal mill (lecks like new) with power feed £1800
ared head drill 3mt £850
SMrlr gh?mar:ury bench drill, 1 phase (like new) 200
o Engine Crane £225
Iz rison Boaring table £125
Well Saw, Small’ power Hack 300
Heavy spot welder 275
Colchester Master 6" x 36“ Late fully Tooled £1500
Arboga Maskiner geared Head Pillar Drill 3MT 75
Colchester Chipmaster, hrer Turning Rear Tool Post, Bed Stops Fully Tooled £1200
Arb. Head
Em;ﬂm Mill 27" X 8" Table £1800
345 12-12 Hclnd o y||ndriﬂ:l1 Grlnder Singh Phase £1800
’“-ii I.5I.40 Sur ce G’;':’de ‘(LI e New C ] £
Bridgeport iﬂ x9" mbl- ower feed belt head (re-built by BRS) ...cu. P.O.A.
Bridgeport A & S, prod crlon mill with mini Bridgeport Head 2mt on qnill £1300
Harnson b from £700
LATHES
10 of Harrison LS come hl)'? tocled gﬂp bed £825 each
Colchester Bantham 1500 2 speed motor etc & tooling £1200
Colchester Student straight bed with rooloing £1200
2 Colchester Masters 6'"36" One with Clukh......... 400
Colchester Bantham 2000 6" 30" Gap Bed Dual Dials 21850
Harrison M250 Fully Tooled £2300
Colchester Chipmaster Tocled Taper Turning Rear Tool Post (Verty Nice) 21450
MISCELLANEOUS
lones & Sllﬁmu gkfnnn model AT new boxed £550
| and spidei £225
Eogl% Igan huruhd wrfacc Gnndnr (very small machine) 10"x4” Mag chudk
Transwave 3 £225
Milford Pedestal Gﬂndorfﬂuﬁef 'I“thwllx Uni) £225
J & S Swivel and angle gri £150
Abwood verl-splndh wﬁu:e grinder 18"x6" mag chuck, hand operated, litfle used
d“rclmon turret fro cross slide £80
igep £225
Bridgeport Slotting and llent condition £300
Viceroy pedestal gdnderl 2 off, ex cond (small & compa L’ 2180
sloftin, mod\inn " stroke, small footprint, lwwnl ad, rebuilt & painted 2117
Sridgaportm ini Iqu 2 lpud mator R8 power quill (fits most mills, ie Adcock & Shipley 1E8) 2850
clipse magnetic d 3
Flypresses from £50
chester Chi lathe (breaking) £350
Harrison please phoru
Swivel :::ul head 4MT, make unknown but will fit Senior, A&S etc with modification
C’olilof chucks, box blocks, vices, angle plates, surface plates etc Please ph¢ na
Inion
"ManQr Cuﬂn Chuck 2 of each E 00
18" Faceplate £95
d 2MT P |||ﬂr Drill (Untidy) £80
Hort Pedestal Sander 15 Disc Ex Uni £350
Hydraulic Stacker Truck Ideal for I..ifling Vices and Chucks 800 kg 5"150

Jones Sh n Bench Centre

WE ALSO PURCHASE QUALITY MACHINES & TOOLING ¢ DELIVERY SERVICE AVAILABLE
PLEASE TELEPHONE BEFORE TRAVELLING - WEEKEND & EVENING VIEWING AND
DELIVERY SERVICE

More machines ulwuﬁs in stock.

Tel: 01274 544409 & 780040

obile 07050 272169
4 Duchy Crescent, Bradford, BD9 5N)

Complete Home Workshops
and Models Purchased
Distance no object
Tel: Mr Atkina on 01483 B11146

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

HAVE YOU SEEN OUR
SISTER MAGAZINE

“MODEL ENGINEERING WORKSHOP’

TOOLCO—

The home of good quality used tools and machinery
www.toolco.co.uk
or send for full itemised stocklist.
Unit 4, Ebley Ind Park, Ebley, Stroud, Glos GL5 4SP
: Phone for opening times before travelling.

(Just 4 miles J13 M5 Motorway) Tel: 01452 770550
E.Mail: sales@toolco.co.uk Fax: 01452 770771

Ortec

Ortec are manufacturers of low cost, high quality, precision
digital readout - DRO for machine tools such as milling
machines for the hobbyist and model engineering user. We
offer a complete range of readouts from 1 to 3 axis ina
variety of encoder lengths.

Phone +44 (0)1481-235708

THE
PEATOL
LATHE

£160 including 3 or 4 jaw chuck. Milling attachment and other
acoassories avallabla,
Gentre height 21, distance batween centres 91",
Full details send 2 x 2nd class stam| Prica inc. VAT
tol Machine Tools, M.E, 18 Knightlow Road,
Harborne, Birmingham B17 8PS Tel: 0121 429 1015
www.peatol.com

Complete Home Workshops
and Models Purchased
Distance no obhject

Tel: Chris Moor on 0115 825 42282




The Choice of discerning engineers
/Y These machines win on performance

" DON’T MISS OUT, we're
- rated specialists nationwide

Private Modelmakers, Industrial Concems
and schodls 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 &
redaflers: A well proven combination for offering best
possible service & advice, with no fuss & misleading doubts.

If not sarved by us before, TEST US for an Initial intro-
duction, Just 27p SAE will bring you a most in-
Informative brochure, followed by a FREE Clarke's
impressive 2003 195 page A4 colour catalogue.

SHOP AROUND by all means Enjoy an impressive demonstration
50 would we, but these fantastic of these 3 exceptionals. No sales
offers should apply the brakaes. pressures. The lookallkes have been
well scrutinized and not our cholce.
of the ALLYQU PAY, inc VAT & carc BE THERE F YOUCAN
58 cuo
S e Ok £625 PAISLEY 195 Leytands Road, Burgess Hil,
ordered o PASLEY'S MACHINE West Sussex RH15 BHR Mobile
f&“\“ﬁm?ﬁw £ £705  TOOLS Tl (01444) 242266 07748607290
m i
Clarke's Main Warehouse cL3ooM £389  Giveusaring for a chat - VISITING BY APPOINTMENT

ENGINEERS TOOL ROOM

The tool supplier for Professional & Model Engineers
CUTTING TOOLS: HSS — COBALT — COATED

Drills: Metric, Fractional, Jobbers, Long Series, Boxed Sets
Reaming: Metric, Fractional Hand and Machine.
Threading: Taps, Straight Flute, Spiral Flute, Baxed Sets, Metric, Imperial, Unified, BA.
Dies: Split Dies, Solid Dies, Die Nuts, Metric, Imperial, Unified, BA.
Milling: End Mills, Siot Drilis Plain and Screw Shank, Horizontal Cutters, Slitting Saws, Collets.
Turning: HSS Tool Bits, Tungsten Carbide Tipped Tuming Tools, Insert Tools, Collats.
Measuring: Micrometers, Vemiers, 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 avallable FREE — Send for one today
CHECK OUT DUR SPECIFICATIONS & PRICES BEFORE ORDERING YOUR MACHINES -
Contact us for a Quotation
Part Exchange on some machine fools welcomed
Tel: 01443 777167 Fax: 01443 773347 Mobile 07770 988840
Web Site: www.engineerstoolroom.co.uk
Email: regpugh@aol.com
262 PARK ROAD, CWMPARC, TREORCHY, MID GLAMORGAN CF42 6LE

Myford

Kirjeng on 01509 672025

Myford will not be atending the London Model Engineering Exhibition at
Wembly 24 - 26 Jan 2003. However, Kirjeng on Stand 68 will be stocking
Myford spares and accessories on our behalf.

To ensure stock is available please contact

ATTENTION MODEL
MAKERS

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

COMPLETE HOME WORKSHOPS

AND MODELS PURCHASED.
DISTANCE NO OBJECT

Tel: Mike Bidwell on 01245 222743

TRUE PHASE
CONVERTERS b/

ESTABLISHED FOR 60 YEARS

* RUN THREE PHASE
MACHINES FROM
A SINGLE PHASE
SUPPLY

REVOLUTIONARY

Prices from: £34.95 e var

Efernal

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

DIAMOND WHEELS

All Shapes for all machines:
Quorn, Worden, Stent, Bench Grinders

TAPS & DIES
Also: Drills, Reamers, Endmills, Slotdrills,
Stubdrills, Toolbits, Slittting Saws, Cutiers

Side & Face, etc. — Send SAE Free Price List

-’
——

DESIGN

OUT PERFORMS
OTHER CONVERTORS
* MONEY BACK GUARANTEE

DANEBURY ELECTRIC LTD

Phone, Fax or Emall for Colour Brochure
emall: truaplt tric.co.uk
Weab: wwwdammmcc uk

Tel: 01202 524888 ..
Fax: 01202 530940

P|CADOH 3 Plummer Blocks,
Handwheels,
Pulleys, Flexible Couplings, 'Lubronze’
bushes and other transmission products.
Switches, microswitches, synchronous
motors, transformers, vices, chucks, lathe
tools and centres, micrometers and more.

FREE CATALOGUE AND LISTS

TOWNLEY TIMES
Harehill, Todmorden, Lancs OL14 5JY
Tel: 01706 814931 Fax: 01706 812382

10
ADVERTISE
CALL US

Every size manufactured/stocked — Sold 25 years
EXCELLENT 1st QUALITY HQSS TAPS & DIES
Fax/phone Enquiry/Orders — SAME DAY POST
BSW, BSF, UNC, Metric, BA, Cycle, BSP, ME
Individually or in Wooden & Metal Boxed Sets
Our brands: ‘'T&D-HQS' & ‘ZN' & 'TOTEM’
THE TAP & DIE CO.

445 West Green Road, London N15 3PL
Tel: 020 8888 1865 Fax: 020 8888 4613
www.tapdie.com

R.A.ATKINS —

MYFORD SUPER 7B LATHES, from
MYFORD SUPER 7 LATHES, from.....
MYFORD MLT, clutch makers rebulid
MYFORD ML10 LATHES, choice.......
JUBILEE 30" WOOD LATHE, tooled ..
HARRISON HORIZ MILL, vert head........ =
UNION TOOL CUTTER GRINDER, tooled. .........c......

L/

WARCO MINOR MILL DRILL
PROGRESS NO.1 1" PILLAR DRILLS ..o e

WARCO VERT BENCH MILL

DNVERT!

TOOLS PURCHASED

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

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

HI-TEC 3-PHASE C( RS |
Speed Controls, Fwd & Rev Switches, 12 volt & 24
volt dc. to mains 230 volts ac full sine wave inverters.
Static and PRotary Phase Converters 0.8 kW to 45 kW
to run 3-phase 415 volt machinery from a Single Phasa.
We can also supply Transformers and Components.
Website: www.phaseconverters.co.uk

BOOST ELECTRICAL ENGINEER
Tel: 01959 534073 Fax: 01959 532

MYFORD RODNEY MILL ATTACH, suit ML10
MYFORD PLAIN VEAT MILL SLIDE
Q&S BULLDOG 6" HACKSAW..
MYFORD METRIC CONVERSION

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




£350 the lot.

Micrometers.

MYFORD ML?7

Astra Milling Machine, Rapidor Hacksaw

Transwave Converter, End Mills, Drills, Taps, Dies,

After 6pm (North Wales)
01407 840738

L5 HARRISON 9" LATHE
2-SPEED MOTOR, 3PH,
SUDS PUMP STAND, GWO.

TEL: 01733 253116 (PETERBOROUGH)

£650 ono

ANYONE GIVEN UP BUILDING MARTIN EVANS' SWINDON?

Have you any parts you no longer want, |.E. valve gear, cylinders, boiler; drawings?

My Rolling Chassis almost completed

01566 86032

HARRISON L5 LATHE £250 ono.
Linley Bros milling machine £250
ono. Both fair condition, ring for
details: 01429 871606/07712
386326 (Hartlepool).

FOR SALE SIMAT 101 LATHE
BGSC fully tooled with extras
2"x12" motorised vgc £300 ono. Tel:
01452 310751 (Gloucester).

C.l. SURFACE PLATE 15"x10" £30.
Chesterman Vernier Height Gauge
£30. Eclipse scribing block £20. V-
Blocks £10 or £75 all-in. Tel: 01959
524197 (Kent).

MODEL ENGINEERS WORKSHOP
MAGAZINES Nos 1 to 77 inc, as
new £200 ovno. Tel: 01872 863101
(Cornwall).

WORKSHOP EQUIPMENT ring for
details. Tel: 01872 863101
(Cornwall).

MERCER MAGNETIC STAND and
DTl gauge 3" dia 0.001", both as
new condition £60.00. Tel: 01744
892519 (Lancs).

ABWOOD SWIVELLING VICE £70,
Archer No. 3 tapping head £200,
surface plate £25, indexing unit with
tailstock £50. Tel: 01299 851356
(Worcs).
FLEXISPEED/METEOR/SIMAT 2"
lathe wanted urgently. Also
accessories. Good price paid. Any
condition. All calls answered.
Tel/Fax: 01245 223434 (Essex).

BOXFORD 41/," LATHE, 3/4 HP,
1Ph, 3&4 jaw chucks, faceplate,
steadies etc, powered slides,
cabinet £500. Tel: 01788 832463
(Rugby).

JONES SHIPMAN 4" MILLING
MACHINE VICE brand new in
sealed box, half price, bargain £170.
Tel: 01724 358050 (Lincs).
HARRISON VERTICAL MILLING
MACHINE power feed, coolant,
light, very nice condition £1,450
ono. Tel: 01724 358050 (Lincs).

MYFORD TRILEVA LATHE (ML7)
Gearbox. Faceplate. Driver plate. 3
Jaw Chuck. 4 Way toolpost.
Homemade stand. £1,250. Tel: 0141
952 2267 (Glasgow).

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

MYFORD SUPER 7 power cross
feed, industrial cabinet, brand new
Brook single phase motor, new 3
jaw chuck £1,650. Tel: 01724
358050 (Lincs).

SCHAUBLIN 102 BED, headstock
and stand £200. Elliott progress
bench drill 2 morse £125.
Bridgeport breaking for spares. Tel:
0115 921 6830 (Nottingham).

BOXFORD CUD LATHE cabinet
and accessories, single phase, little
used, immaculate condition £650.
Tel: 01473 652619 (Suffolk).

MYFORD ML7 LATHE, gearbox,
cabinet, 3/, jaw chucks, steadies,
faceplate, carrier, tailstock chuck,
centres, accessories, VGC £580.
Tel: 01234 766851 (Bedford).

31/," LATHE Drummond flat bed
screw cutting treadle stand,
motorised, good chuck face plate,
sundries £225. ono. Tel: 01737
361902 (Surrey).

DECKEL CUTTER GRINDER with
collets, extractor £450 or swop
surface grinder, any make
considered. Tel: 01708 473013
(Essex).

“QUORN” CUTTER GRINDER
professionally built, handbook £700.
31/," “Doris” chassis tender boiler
requires cleaning pipework
drawings £850. Tel: 01273 593233
(Sussex).

FOR SALE: HARRISON 140 5/, x
24" lathe including 3/4 chucks, tools
etc. Pillar drill, pedestal polisher and
grinder and three phase converter.
£650 ono. Tel: 01895 823038/07831
381944 (Middx).

WANTED CHANGE WHEELS for
Warco 220 and Myford also hand

book for Warco 220 or any spares.
Tel: 01530 261436 (Liecestershire)

1/, INCH BSP split dif and stock
£5.00. 5/g"/2" electrical stocks and
dies £5.00. Tel: 0161 338 2768
(Manchester).

HARRISON HORIZONTAL
MILLING MACHINE vertical head,
fully universal 30 international taper
VGC £1,500. Tel: 01535 652521 (W
Yorks).

BRIDGEPORT TYPE MILLING
MACHINE 30 international spindle
vari speed head £1,200. Tel: 01535
652521 (W Yorks).

MYFORD VMC IMPERIAL
MILLING MACHINE Machine vice,
clarkson R8 autolock chuck and
collets, bereavement sale £1,400
ono. Tel: 01428 642002 (Surrey).

4 INCH STEADALL LATHE on
stand. Various collets. Single phase.
£100.00. Tel: 01924 476000 (W
Yorks).

BRIDGEPORT TURRET MILL
SERIES 1, variable speed head,
DRO, longitudinal traverse, coolant
pump, good condition, £1,250 ono.
Tel: 01278 451133 (Somerset).

FOR SALE TREADLE LATHES by
Blackett London and Blakey Halifax,
many accessories, offers around
2275 and £175 respectively. Tel: 020
8979 5807 (Middx).

HIGH QUALITY BALL BEARINGS.
Pillow Block, two bolt and four bolt
flange mounting. Metric and
Imperial sizes. Please call J.
Palterman for details. Tel: 0118 978
9207 email: jonpalt@hotmail.com

USED EDWARDS 4 foot x 3 inches
hand operated bending rolls
£350.00. Tel: 01652 649274.
WARCO VMC MILL inverter
variable drive, Acu-rite DRO, extras
including R8 tooling, excellent
condition £1,250. Tel: 01242 524861
(Cheltenham).

6" PRECISION LEVEL. Reading
.0005 inch per 10". Wooden case.

Virtually unused. £45 inc p&p. Tel:
01642 319999 (Middlesbrough).



MODELS & MATERIALS

| TONY GREEN .
ti{’m Steam Models By

Stationery, Wheeled and Marine Models — Mamod, Wilesco,
Unit Steam Engines and MSS. Spares for most models
including Hornby Rocket. Secondhand, Restored and
Collectors Models sometimes available. MSS Loco and
Spares. Steam and R.C. Boat Kits — Midwest, Artesania
Latina and Mantua Range.

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

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

Tel: 01522 681989 Fax: 01522 683497

Email: tgsml@btinternet.com

VisA
MAJOR CREDIT CARDS ACCEPTED

5" GAUGE POLLY LOCOMOTIVES

turning your dreams into reality . . .

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

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

They are available in five different models:—

* Pally | 0-4-0 Side Tank Locomotive (approx. 6 person capacity)
= Pally 1l 0-4-0 Tender Locomotive (approx. 6 person capacity)
+ Polly 1ll 0-4-0 Side Tank Locomotive (approx. 8 person capacity)
*Pally IV 0-8-0 Tender Locomotive (approx. 8 person capacity)

* Passenger Driving Truck
The complete locomotives are supplied in kit form with assembly drawings and a full
set of instructions. They are straightforward to build, but we will always be pleased
to help with queries.
FOR FURTHER INFO ON THE POLLY MODELS RANGE
TEL: 0115 8491560 (Mobile: 07790 116339)
POLLY MODEL ENGINEERING
189a DERBY ROAD, LONG EATON, NOTTINGHAM NG10 4LQ.

STATION ROAD STEAM

Steam Models » Workshop Services

Silver Solder

RAIL

Hot Air Engine Manufacturers

Loecomatives, traction engines, stationary engines,
boilers, books and accessories bought, sold and
part-exchanged. Machining work undertaken.

1.5mm dia x 500mm

Low Temp. 42% silver

(" THE MINIATURE RAILWAY )
SuppLy Co. LIMITED.

Lists on request by post, fully illustrated and priced

Wide range of interesting items available. & rod 10 vod 25 rod.
k rods s B s
F00  £140 €280 FLAT BOTTOM RAIL
High Temp 24% silver In Aluminium Alloy and Steel
5 rods 10 rods 25 rods —p-
> -
£6.20 £10.55 £23.80 T 9
All Flux Powders 253 USH= 1KG/M 21
S50gm £295 100gm £5.40 (2ibs/yd)
o Please ask about other sizes, alloys,
A small selection of our current stock titi
4 inch Foster traction engine = 2 inch Clayton wagon e A
5 inch gauge A3, K1, Johnson Spinner, Co-Co electric P J
3 172 inch GNR Atlantic, Virginia x 2, Mona All pricks o VAL RGP ; 7
Driving/passenger trolleys in 3 1/2 and 5 inch gauge - ]
Small reversing marine twin » Coal-fired 10V plant CuP Alloys Ltd
Tangye type horizontal engine » Westbury hot air engine
Stuart Nol, 5A, 10H, D10, S50, D10 marine plant 15 SANDSTONE AVENUE, WALTON,
Part-built & restoration projects including CHESTERFIELD, DERBYSHIRE 542 7NS HEAVY
2 1/2 inch spirit-fired "Netta", running Tel: 01246 566814 35 AL?_SO Yy
3 1/2inch "P.¥V.Baker" running for restoration e :
3112 inch petrok-cagined dicacl shuster« visit our website www.cupalloys.co.uk
7 14 inch Don Young Maxi 7 = 5 inch Stirling single
Hick stationary engine castings
Good prices paid for all live steam models in any % SOCKET SCREWS '
condition. Prompi, courteous service with immediate %, Cap. Csk. Button. Set (Grub). Shoulder
collection and settlement throlighout the UK i) METRIC. BA. BSF. BSW. UINF. UNC y ‘
\ -— 20 —

b I*hxaumal & Slotted Screws Nuts & Washers,
& Spring Pins. Dommer HSS Taps & Drills. Dmper Tools.

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

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

RETFORD NOTTINGHAMSHIRE DN22 OAU
Telephone 01427 884319 Fax 01427 884319

117 HIGH STREET,
BURTON LATIMER,
NORTHAMPTONSHIRE NN15 SRL
(01536 722822)

f r"an dad's

Retail, Trade & Mail Order
Moulded Clay Miniature Bricks, Roof & Floor Tiles.
Scales: 1:10, 1:12 & others. (Send s.a.e. for samples)
www.grandadstoys.co.uk

UNUSED DRAWINGS LBSC 3V/," Britannia £15
LBSC Simple Steam Crane £5.00 Various simple
horizontal/vertical steam engines & boilers etc £12
lot. Tel: 01784 459585 (Surrey).

catalogue online at o Mieasue oALER MPT SERVICE
www.stationroadsteam.com Send 4 x 1st class stamps for our katest catalugue 1lsrur|dahls}
Tel/Fax Reading +44 (0)118 971 3739 Special offer*** = * Workshop Discount Pack ** * * 2 p 35
36 packets of sockel, hexagonal and H
slotted screws up to a max. size of ‘% 44KGfM
2BA - 5/16" - M8, Various threads / lengths.
BA FASTENERS IN BRASS Casogie ks o p;mu;r’ogla;;ﬁss ugmm“ ‘7, f (%%EIEYE}
on offer ko you for on +
STEEL & STAINLESS Send for this offer and benefitfromavery S \ i?&'
SPLIT PINS, TAPER PINS, (Usetul stock of ociows I vour Workehop. ﬂ (74
ROLL PINS, TAPS, DIES, You willnot "E‘:nms &':;';JI"':‘-{MB o
DRILLS, NUTS WASHERS, Strood Rochester Kent ME2 3LL
RIVETS, MATERIALS Tel: 01634 717256  www.emkaysupplies.co.uk  Mail Order Only '

Email: emkaysupplies@onetel.net.uk

FYNE FORT FITTINGS

Freshwvvater, 1OW)
The Stoam Fitting Specialists

Clarence Boatyard, East Cowves,
Isle of Wight, PO32 6EZ, UK

Tel: 01983 293633

Al the above section are offered with a range of fittings to suit.
Other larger steel rail sections and fittings are also available.

The Miniature Railway Supply Co. Limited.
42 Stratford Way, Boxmoor, Hemel Hempstead,
Herts, HP3 9AS, England
Telephone, Fax & Answerphone: 01442 214702

Fax: 01983 297755
List still free send SAE

www. fynefort.co.uk
3 X CLACKS, 1 X AXLE PUMP, unused Fyne Fort
fittings £30 lot. 40 sticks Silver Solder £50 ono Lot.
Copper tube /4" bore x 30', %" bore x 25', 1/,"
bore x 17* £30 lot. Tel: 01784 459585 (Surrey).
BRAZING HEARTH small €25, headfit welding
mask, glasses, gauntlets £10 lot, 4 x 5" gauge
axlesets £10 lot. Books on locos, traction engines
etc cheap. Tel 01784 459585 (Surrey).
ALLCHIN laser cut spokes and strakes £45 per set.
Tel: 01302 721611.

www. miniaturerailwaysupply.com

7/, RIDING CAR sit astride 8' long. Bargain £150.
Tel: 0115 933 5041 (Nottingham).

VAGINIA 3%/, LOCO new test run only, boiler
certificate, painted red, £1,950. Tel: 0113 264 8624
(Leeds).

SHUNTER OUTLINE ELECTRIC LOCO 3 axles,
Poly “V" drive via Sinclair motor electronic control
5" gauge £250. Tel Richard: 0161 485 4241
(Cheshire).

HORNBY 3!/,"G LIVE STEAM “ROCKET" LOCO.
Boxed set. Complete. Never steamed. Also two
boxed carriages. Tel: 01225 318248.



STUART MODELS

Stationary Engines, Casting

Sets, Fully Machined Kits, ﬁw‘

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

Model Engineers

Founder Member Assn of
Copper Boller Manufacturers (ME)

COPPER BOILERS

J For Locomotive, Traction, Marine &

Stationary engines, Silver Soldered
?" throughout Test certificate issued

No VAT
Write or phone Helen Verrall
Unit 26, Hamp Ind Est.
Old Taunton Road
5 Bridgwater, Somerset. TAG 3NT
Tel. No. 01278 452938 + 01278 782842

Visit Website: wunp.westernsteam.co.uk

Steam Fittings, Materials,
Boilers, Nuts & Bolts.

<

As a service to our readers, below you will find the latest dates that we can accept copy on the free ads for a particular issue.
We hope that you find this useful and would like to thank Bruce Engineering in Middlesex for this suggestion.
ISSUE LATEST COPY DATE PUBLICATION DATE ISSUE LATEST COPY DATE PUBLICATION DATE
4190 30 January 7 March 4203 30 July 5 September
4191 13 February 21 March 4204 13 August 19 September
4192 27 February 4 April 4205 28 August 3 October
4193 11 March 18 April 4206 11 September 17 October
4194 25 March 2 May 4207 24 September 31 October
4195 9 April 16 May 4208 9 October 14 November
4196 23 April 30 May 4209 23 October 28 November
4197 6 May 13 June 4210 6 November 12 December
4198 20 May 27 June 4211 20 November 27 December
4199 5 June 11 July 4212 26 November 9 January 04
4200 19 June 25 July 4213 10 December 23 January 04
4201 3 July 8 August 4214 2 January 04 6 February 04
4202 17 July 22 August 4215 15 January 04 20 February 04
l---------------------------------------- I
: MODE I LINEAGE/SEMI DISPLAY COUPON (Model Engineer) Advertisement Dept. g
" Nexus Special Interests, Nexus Media, Azalea Drive, Swanley, Kent, BR8 8HU.
No reimbursements for cancellations. |
+ ENGINEER o
1 PLEASE TICK ONE BOX ONLY Z A : i
1 'L%us\f |
g [ e R oo [ ] s [ ] cmmena. NEXUS |
] PRIVATE SALE/TRADE SALE (DELETE NON-APPLICABLE) |
1 |
] |
| |
| 1
| 1
I | TEL. NUMBER "
I ALL ADVERTISEMENTS MUST BE PRE-PAID. NO REIMBURSEMENTS FOR CANCELLATIONS. Nama :
: 1 enclose my Chaqua/Postal Order® for £ ... fOF i insartions, Addre;;: I
. made payable to Nexus Media Ltd. l
I {*Delate as necaessary) or Please dabit my Mastarcard/Barclaycard No. Expiry Date I
I Post Code 1
Daytimes Tel. No
/AEENEEEEEEEEEEEE EEEEEE .
| email @ |
| £ tor insertiona. oy e L ], DEtA e eanraas ey s |

L--------------------------------------—-J
PRICE GUIDE - Tick one box Private ad, in box, full colour, endless
18 words or less 26 words + word count- 25x1 £25
FREE!! (private sales only) in colour £156 ) 3x1 £30
; 35x1 €%

18-25 words, in colour
only £10 L
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COVER PHOTOGRAPHS
Diorama: Railway Works, Urmston DMES Harrogate 2002 entry 4173
Engine: Burnt Air Mk. 2, designed and built by Frank Taylor 4178

Engine: Pollitt & Wigzell Corliss in 1:16 scale,
Peter Southworth’s MEX 2001 entry 4182
Engine: Triple Expansion Steam, built by the late Jack Conway 4177
Locomotive: ‘Jubilee' 4-6-0 5XP No. 5690 Leander,
at Wennington, Lancashire 4180
3'/2in. gauge Hunslet Charles
Alan Bibby’s IMLEC 2002 entry 4175
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Tapping aid 643
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Tractor, half size Wallis & Steevens: The Beast from Down-Under 294
Tractor, Lanz ‘Bulldog’ in 2in. to the foot scale 533
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Tugboat, model steam: Kerne 20
Vice clamps: Heat proof (Letters to a Grandson) 341
Video: British Steam 2002 (For Your Bookshelf) 583
Work holding: T-slots and clamps (Perte’s Page) 181, 292
Work setting in the 4-jaw chuck (Letters to a Grandson) 545
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Clock: Designer of Ferris wheel to be at MEX 2002 631
Clock: Weight driven egg timer conversion, missing photograph 319
Competition: LBSC Memorial Bowl, Announcement 111
Competition: LBSC Memorial Bowl, Date correction 163
Competition: LBSC Memorial Bowl, Reminder 215
Educational Award Fund: Historical Model Railway Society 423
Engine: Siamese Bee, drawing error 475
Engine, i.c.: The Junior, foundry problems 371
Evening classes, model engineering at Doncaster College 215
Evening classes, model engineering at Oxford College of F.E. 371
Evening classes, model engineering classes at Southgate College 371
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Exhibition: Bradford Industrial Museum, Woodall'’s Wonderful World 163

Exhibition: International Model at RAF Halton, Wendover 267
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Exhibition: Midlands Model Engineering 371
Festival of Steam Models: Kew Bridge Steam Museum, 5/6 October 267
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Lathe, Hobbymat MD65: Source of spares sought 579

Locomotive driver training course at Gilling East, North Yorkshire 319
Lost and found: Spectacles at Weston Park 475
Magazine review: Model Engine World 111
Model Engineer magazine: Vol. 188 and forthcoming reader survey 11
Model Engineer magazine: Distribution problems with issue 4175 475

Museum, Amberley Working: Heritage Lottery Fund grant 63

Museum, Kew Bridge Steam: Free admission 21/22 September 2002 215
Obituary: Mick Beadle 163
Obituary: H. D. (Bert) Bickley 631
Obituary: Alan Bourne 63
Obituary: Lt. Cdr. Alwyn Greenhalgh C.Eng., FRAeS., MIMechE., RN 319
Problem solving: Contrasting approaches (ink pump pen) 11
Progress: 1903 SME trip to Doncaster, journey times compared 527

Railway safety: Arriva Trains Northern use model
by Skipton and District Railway Society 527

Rally: Stroud Vintage Transport and Engine Club
Annual steam and vintage vehicle, at Kemble 63

Remote Madness: Preview of new television programme 475
Scrap: Hiding mistakes 267
Seasons Greetings 579
SEQLEC 2002: Announcement of event at Weston Park 63
SEQLEC 2002: Reminder 111,215

Show: Live Steam Model Railway at

Kew Bridge Museum 16/17 November 423
527
267

SMEE tours to Sinsheim 2003

Society: Proposed new in Basildon, Essex

Stolen: 41/2in. to the foot scale Burrell traction engine
from Marden, Kent 579

Stolen: 5in. gauge locomotive from City of London shop 11

Thomas the Tank Engine and friends Big Live Tour 631

Traction engine: Castings for Little Ben 111
Triplex: Fake photograph in Keith's Column 215

POST BAG INDEX

Accuracy, precision and scale: Correct use of terms (Chappell) 216
Advertiser’s Index: Plea for pages to be numbered (Paterson) 372
Angular measure, mils: Query ( Walford) 64
Angular measure, mils: Response (Amos) 64
Angular measure, mils: Response (King) 321
Angular measure, mils: Definition ( Walker) 529
Angular measure, mils: Definition (Stoar) 632
‘Bible’, machine tool: Request for (Bayliss) 216
‘Bible’, machine tool: Request for (Evans) 65

St Albans

‘Bible’, machine tool: Response (King) 373
‘Bible’, machine tool: Response (Read) 216
Boilers, Briggs type: Information about coal firing sought (Smith) 424

CAD printout, conversion of A4 printer to large format plotter:
Information sought (Smith) 477
Clips, spring: Source of supply sought (Marden) 13

Clips, spring: Possible source identified (Dayman) 372
Clips, spring: Possible source identified (Rees) 165
Clips, spring: Assistance acknowledged and source quoted (Marden) 529
Clock, Ferris wheel: Errors in article (Parker) 217
Cooking in heat treatment furnaces: Workshop (h)eating (Slater) 268
Danger UXB!: Smelting magnesium at home, etc. (Gibbs) 632
Disposal value: Workshop equipment (Colville) 268
Dividing attachment: Identification sought (Stevenson) 164
Dividing attachment: Identification provided (Wright) 424
Drafting office: Reminiscences of ( Ellweod) 580
Drawings: Use of colour, comment (Brown) 373
Drawings: Use of colour, comment (QOates) 425
Drawings: Use of colour, comment (Perkins) 425
Drawings: Use of colour, comment (Tompkins) 47

Drawings: Use of colour, suitability (Hall) 113

Drawings: Use of colour, engineering industry standards (Clement) 321
Drawings and dimensions: Standards in use (Ellwood) 269
Drawings and dimensions: Preparation of drawings (Breeze) 424

Drawings and dimensions: Problems of checking; metric units (Mount) 65
Drawings and errors: Experiences with DesignCAD 2000 ( Paterson) 372
Drawing inaccuracies: Stuart triple expansion steam engine (Fielder) 112

Dynamos: Reference book sought (Wells) 529
Engine, Cruquius: Information (Qlsen) 320
Engine, Cruquius: Information ( Willock) 632
Engine, double acting steam: Identity sought (Richardson) 12
Engine, Gnome rotary I.C.: Discussion of desaxe principle (King) 321
Engine, Gnome rotary I.C.: Errors on drawings (Winrow) 64
Engine, Heinrici hot air: Edgar Westbury design (Barber) 529
Engines, external combustion: Comment about hot air (Margolis) 320
Engines, external combustion: Response (Thurgood) 320
Engines, hot air: Comment on thermodynamics (Barber) 633

Engines: Small, high pressure fuel injected compression ignition types
e.g. Marshall tractor (Wardman) 580

Engines, stationary steam: Two early models rebuilt (Ashberry) 528

Engine, Twisty: Reply to queries (Andrews) 65

Engine, Twisty: Details of design experiments (Salij) 320
Gear, main for egg timer clock: Cutting (Collyer) 112
Gun, 7in. rifled Armstrong breech loading: Cap squares (Rees) 165

Gun, 7in. rifled Armstrong breech loading:
Cap squares and breeching (Barnes) 424

Gun, 7in. rifled Armstrong breech loading: Response (Wilcox) 268
Hacksawing hint (Gowan) 425
Harvester, McKay Sunshine: Information and photo. (Knights) 65

Ignition: Comment on coil systems for Gnome rotary engine (Toms) 632

Lathe, back gear: Repair (Spenlove-Spenlove) 217
Lathe, chucks: Truing (Wallin) 13



Lathe, Clarke CL300M: Features and cost of spares (Bennetrt) 113 MAIN AUTHOR INDEX

Lathe, old: Identification sought (Greenstreet) 581
Lathe, spindle repair (Nicholls) 217 Amos, Philip 70
Lathe, spindle repair: Response (Read) 217  Archer, Ken 33
Lathe, surplus old spindle offered (Spenlove-Spenlove) 12 Aspin, B. Terry 114, 220, 325, 432
Lathes, Drummond: Information about one owned from new (Mellor) 476
Locomotive, Britannia in 5in. gauge: Advice sought (Griffiths) 65  Backhouse, Roger 396
Locomotive, GWR 56xx: Contact with builders sought (Murray) 217  Barrett, George 20
Locomotive, LNER A3: Model sought for purchase (Harp-Smith) 268  Barter, Colin 38, 137, 229, 330
Locomotive, LNER A4 Peregrine: Livery (Wall) 372  Bertinat, John 30, 122, 241, 336
Locomotive, model LMS battery electric: Progress update (Smith) 633 Bibby, Alan 656
Locomotive, Natal: Contact with other builders sought (Smith) 64  Boyes. Robert Graham 26, 134
Locomotive, Royal Scot overhaul announcement (Ager) 424  Bray, Stan 40, 83, 87, 139, 186, 192, 244, 276, 295, 346,
Locomotive, Royal Scot rebuild update (Ager) 477 380, 398, 451, 484, 502, 554, 588, 606, 660
Locomotive, Shay nameplates: Information sought ( Perry) 164  Broadley, Don 426, 642
Locomotive, Shay nameplates: Information supplied (James) 425 Brown,D. A. G. 536
Locomotive, Torquay Manor: Appreciation of comment (Evans) 528
Locomotives, GWR ‘Granges’: Firing/driving experiences (Hurfey) 581  Chrisp, Mike 235, 332, 340, 449, 450, 496, 532,
Locomotives, Swindon designs: Criticism and alternatives (Barton) 477 537, 541, 542, 583, 587, 600, 649
Chuck 11, 63, 111, 163, 215
Materials, special: Criticism of projects requiring ( Upton) 12 Cloutman, Ed 546, 652
Materials, special: Response (Mount) 216  Curts, S. J. 374, 482, 584
Mines, treacle at Dunball: Information on saline mud (Chapman) 269
Mines, treacle at Dunchideock: Reminiscences (Collings) 269  Digby, Brian 66
Mines, treacle: Existence of clay pit in Tadley, Hampshire (Perry) 164  Dover, Michael 446
Model engineers: Life expectancy, comment sought (Warren) 65
Model engineers: Advice and admiration (Cook) 321 Ellis, M. J. H. 28, 118, 233, 341, 441, 545, 650
Model engineers: Octogenarian’s view (Parke) 528  Evans, Martin 582
Model engineers: Octogenarian’s view, response (Warren) 528  Evans,Neville 75, 177, 281, 385, 489, 593
Mystery objects: Identification sought (Coulson) 424
Harris, R. L. 232
Object, M. Maurel’s: Calculation of volume (Turner) 372  Heimann, Peter 530, 647
Pencils, danger of ‘lead’ fragments near electrical circuits (Bauwer) 268  Jordan, Barry 450
Pencils, danger of ‘lead’ fragments near electrical circuits:
Response (Read) 268  Kistner, Stephan 166
Phosphor bronze for model boilers: Specifications (Breeze) 112
Pickle, acid: Source sought (Hennessey) 268  Leggo, Chris 644
Pickle, acid: Response, types and availability ( Brown) 529  Lewis, Peter 345
Pickle, acid: Response, reasons, types and precautions (Wallin) 581  Lindsay, Eric 172
Pliers, special purpose: Identity sought (Jolns) 216 Lowe, Rowland 22, 130, 226, 333, 443, 538
Pump, feed water for traction engine: Action explained (Taylor) 580
Marks, Tony 338
Rust, cast iron in stainless steel sink: Explanation sought (Halmans) 321  McDonnell, Lindsay 14
Rust, cast iron in stainless steel sink: Explanation provided (McKie) 580  McLatchie, G. 643
Sand in water, behaviour of: Explanation offered (Lewis) 13 Nash, Alfred 634
Sand in water, behaviour of: Explanation offered (Mercer) 13
Scrap: Mistakes in clock making (Wilding) 529  Parks, Peter 651
‘Sentinel, The': Reminiscences of the Sentinel factory (Richards) 476  Priddey, Alan 169
Society, Ordnance: Contact name and website (Armstrong) 477
Springs, laminated: Results of long term tests on Tufnol (Collyer) 112  Read, Neil 17, 119, 270, 438, 552, 640, 655
Springs, laminated: Properties of Tufnol vs Plasticard (Webster) 476  Rockey, John 501
Statistics, transport: Fatalities and falsification (Wilson) 13
Statistics, transport: Response (Margolis) 165  Spenlove-Spenlove, Peter 181, 292, 377, 480, 605
Statistics, transport: Reply to response ( Wilson) 165  Stephen, Richard 72, 174, 288, 382, 486, 590
Steam, flash: Information sought (Kimmel) 269  Stumm, Herbert P. 533
Titanium sheet: Free offer to builders of Ferris wheel clock (Bowden) 164  Taylor, Frank 170, 273, 378, 500, 604
Tomlinson, Geoff: Tribute (Mann) 64  Thurgood, Mike 128, 224, 328, 436, 540, 654
Tool height setting gauge (Paterson) 372 Tompkins, David 236
Tool height setting gauge (Rhodes) 476
Traction engine, Little Ben: Fabricated wheels (Dodd) 580 Walker, Len 637
Training: Experiences of NVQ courses (Jaques) 164  Wallis, Martin 79, 182, 285, 389, 493, 597
Watson, Keith 294
Units, metric and imperial: Situation in Canada (Bauer) 12 Wilcox, David 440, 478
Units, metric and imperial: Choice to suit project (Unwin) 12 Wilding, John 218,322,429
Wilson, Keith 34, 84, 125, 188, 238, 278,
Vices: Information on jaw design sought (Perry) 164 342, 393, 447, 497, 549, 601, 658

Warning: Sight unseen Internet purchase of locomotive (Thompson) 164
Wrenches, monkey: Origins of term (King) 113



HOME AND WORKSHOP MACHINERY

QUALITY USED MA CHINE TOOLS
144 Maidstone Road, Foots Cray, Sidcup, Kent, DA14 SHS.
Telephone 020-8300 9070 — Evenings 01959 532199 — Facsimile 020-8309 6311.
Opening Times: Monday-Friday 9am-5.30pm — Saturday Moming 9am-1pm
10 minutes from M25 — Junction 3 and South Circular — A205

www.homeandworkshop.co.uk  stevehwm@btopenworld.com

LATHES MISCELLANEOUS / FABHICATIOH MACHINERY
BOXFORD TUD 4v." x 20" 3 jaw chuck, cabinet stand, hand feeds..........coocnnisinremsnngeniisinnnd £395 MYFORD VERTICAL SLIDES JUST IN ........
BOXFORD CUD éi’i'é‘z?ﬁmdu?’é"m“”dé S e cionet i e sicion st 5720 MYECRD DIIDING HEAD PO WL ”‘”&'ﬁf“ 'AND SUPE 7 LATHE
H x " 5, 3 jaw c + 4 wa ¢ MYFORD VM-D MILLING ATTACHMENT L7 SUPER 7 LATHES
BOXFORD BUD 57 x 22° MKIII, c/wheels, power cross feed, T-slotted cross slide ................£1,400 SCHFSOE EAETEL AND W(G JOD WOR?E(ING EENCHEghD
:22‘( FORD AUD 5" x 22" MKIII, gearbox, power cross feed, T, slotted cross slide, cabinet m’ 21825 TAYLOR HOBSON ENGRAVER MODEL Kﬁ;«?%li_s AND EQUIPMENT _£1400
3 very BCA 12" HORIZONTAL / VERTICAL ROTA Al
DOXRIND 1000 B 00« peared heat, geaibox, puNeriSeds, cllet Man, chewy MGV . QUANTITY OF SLIPS, HEIGHT GAUGES, SQUARES, STRAIGHT EDGES, MICROMETERS,
COLEHE$“ CHIPMASTER 5 x 20", Gearbox, variabls spsed, 3 jaw chuck, face pla, g CUBES, ANGLE PLATES, SCALES, WEIGHTS (KILOS) AND MISCELLAEOUS MEASURING
COLCHESTER BANTAM 1800 model, 5 x 20%, geared head, power feeds, ge : TOOLS JUST IN
COLCHESTER BANTAM 2000, 61/ centre height x 30", between centres, w. bore, 1 FLAMEFAST DS 130 GERAMIC CHIP FORGE £345
Dmam;r $ DEN1’“ s.qu.""n.-“‘;".‘.ﬁ “1550 rev c?mmm d del, geared head, Ei'gm ﬁggggg%’gwm”ﬁwﬁﬂ ‘F:;gg
1 2 mot
ggqu ross feed & pap bed. dual dials, 3 Jaw thuck, taper tming. coolant, ic . £2.50  JONES AND SHIPMAN BROACHING PRESS ON MAKERS STAND .1 ears
CH ER STUDENT 1800 6'!, % 40" + bed, 18" swing, 3 & 4 jaw chucks, Dickson MARLCO BROACHING PRESS £425
tooh dial indicator, coclant, sh back, very nice, metric dials . £3750  JONES AND SHIPMAN 4" x 24" bench centres £245
Eﬂ IMPH 2000 7'/;" x 50° full screwcutting gearbox and power fi TOM SENIOR Slothing head ............cccooomeicreiimsmimssssns corssreemsmsesss sessessssssss sssssssesssenssnsssssese £450
T;pb“l 3 & 4 Jaw chucks, Dickson tools etc. STARTRITE 18-S-5 Woodworling / non ferrous bandsaw £950
B NFORD 250 5° x 20°, S]nwdudc,nnuwsyluipnst dual dials .. DIAMOND fret saw, vanable speed £345
RDINGE capstan lathe takes 5C collets BJH BT 125 Fretsaw, variable speed £345
HﬂRRISON L5, 4'4;" x 24", iullyI tooled, oompldn with clutch one of the best start up deals ......2 SMART AND BROWN / CLARKSON H3-H5 toggle p Each £195/ £275
E:RNSON 140, 51" x 24", geared head, semi gearbox, 3 jaw chuck, gap bed, power £1,400 ARRAND 2MT long milling spinde.......... As new £75
B 7 34 s s g, s B e o, el sovian $1338  VERDICT Clooks, Lony/ShortMet and impeia masils ... A8 new $40
HARRISON Mzsn 5{ x 30" Iong bed, | power s, chucks, Acunlr ] on RANITE 18" x 12° Surf ng' 140
ol p very nice condition £3250  GiRSSEE G Ninbier v Jstin €
mn'ﬁ?gou 1&1250 5 x 20°, gearbox, power cross feed, chucks, utdcoﬂm in £425
Heidenhain DAO on three slides A very nice machine £3 TRIUMPH BURNERD 4 Jaw Chuck £245
21/," x 12" S Lathe ath changewheels and some tooling .......... fa23  TRIUMPH FACE PLATE D14 £70
MYFORD ML7 3" x 19' lathe, 3 jaw n‘m:.ft VANCO Linisher Very Nice £345
_______ have a selection of this popular model £750 JONES AND SHIPMAN Brmchnn Press + Stand. £ars
NIVEOHRD W78 57 16 Gesib. 3 o e ds pi etk ©1250  GLARKSON Mk | Radius Grinder A c428
MYFORD ML7RB 3'!, x 31", gewheels, 3 jaw chuck, Indlng ABB Inverter & '/; hp motar, wired up £250
SivESTE SiibEs T e ":lhnod cmng'n;nt cag:ﬁdmonéﬁm SIP O DO il i i v e e b i A b i New E750
73 9", changewheels, 3 tooling 50 —£1,150 W'ELLSA hacksaw Choice £245 — 5
MYFORD SUPER 7, 311" £ 19‘ T dul ey "Late model Cht BRIDGEPORT high speed drling head r
MYFORD SUPER 7'3v/;" 5, 3 jaw chuck and todrﬂg MYFORD dividing head £395
MYFORD SUPER 7, 3'} x al , (long bed] power cross-feed, inductioned hardened bed, STAF!THITE 50315[} cul-oﬂ' saw £750
WVEORD SUPER mm; g1 st huck and BOXFORD roaiba®t gringer g
a3 1 3
MYEQHD SUBER 78 3y X 19, gearbox, $jaw chuck arl eolng i “Baing.. BOXFORD (imperiel ony) thread dal incomtor g bE
MYFDRD SUPEFI 7B, .'!‘I"x 19", gearbox, Power Cross Feed, Hardened bed, 3jaw chi BURNERD, D machine vice &
excellent condition from new NOT re-conditi ..£3400 13 6 jaw Griptru chuck 345
n&APSTAN 10" x 24" 6 Station Turret, cut of slide, collet chuck (lever YARCO, 1, Bnisher [ vertical + £495
bﬂr fead coolant €975 BURNERD, D14 lever collet d1uci( + collets £400
1024 Tool lathe. rbox and power feeds VEETNEEngl;g lever uollm chuck + collets = gm
com \wtha&d awchudm collet set, ltﬂlcbesnndn ummerlt .in very condition £1500 lew £245
I“ HBEND 4v/, 3 jaw chuck, some tool bflc motor ideal 1‘ia|hg .................. f265  VERTEX 6" - 5'-"T rotary tables ... New From £135
VICEFIOY TDS 1 =IGBL 5 x 247, gembcx power slides, 3 MT lailstock complete with fixed BOXFORD Turret attachment 414" + qwnnv of drill chucks
£1,400  MYFORD ML7 / Super 7 rear tool post

\’ICE OY TDS 1 GBL 5° x 24", gearbox, powe feed complete with 3 /4 jaw chucks, MYFORD 254S ool
steadies, Dickson tool pos: 1 %XI‘MI m;:]'m a vor)'!- rare |rrpv: mori:lw ........ £1950 MYFORD \zf‘emca'?:néu / Eed type (copy
MANY LATHES LOCKWOQOD QUAD HEADED 2mt Die Hd*!

LOCKWOOD QUAD HEADED 3mt Die Holder

MILL[NG MACHINES V - Vertical, H — Horizontal
ADGOCK AND SHIPLEY IES Horizontal/Veriical Head, 30" x 8" powered table and feed gears 2 oos [HEWODD Jeut Bar £ 2md Boxac
MAGNETIC chuck — 18” x 6" fine pole
EOXFON:II"VMGO vanable speed / 30 INT head, table 211/," x 6" + Abwood vice and collet 500 TOMSEN'OE_"” jol E 4 ;:;g“d
BRIDG! HT Series 1 — 2 HP Variable speed A8 head, powered (gearbox) table, 42" x 8" EESO m.rt'tergnldﬂs
BRIDGEPORT Bel head 2 speed (short motor) heads, R powered fead: EARDRNCIE Capsian tyns foolp
variable speed 42" x 9" table Vewnmﬂém 50 00'"'0» ]
CENTEC 2B Hnnmrml 1 arbor, table powered, 3 ph motor, si p‘wm mam rnd STARTRITE 352 band saw
CENTEC 2B VerticalHorizontal gulﬂ ieed 2MT head, 25" x &' table, pedestal pE STARTRITE 14-S5 modworﬁnc band saw
DORE WESTBURY vertical ALCOSA GF 080/1 Raprd Metlting Fumace
ELLIOTDOWNHAM mini-borer, veryiammadine complete with collets and chuck {powef GABRO BF &20-2, 24" Box and Pan general use folder
own £2 250 MYFORD Bumerd Gri 3 Jaw Chucks
ELLIOT ‘00" OMNIMILL 3 Morse taper quill universal head, 28" x 71/," powered table COLCHESTER / HARRISON D13 Bumerd 4 Jaw 8" light body independent chu
"‘"”ﬂmm RJH 'Llruherf\i"erbca‘ (Build in Extracti
EMCO FES Vernea & spe 'ﬁmn%humdmzm owerod 24P e bl i POTTeT I o lacks e e
riical 6 2 " unt t i
and cabinet ;and spuu o FRE ﬁ'\n:mons r:c‘vt like a converter so clr':ll; — £1850 @EEEAEY WEEL“.SP:IN and ustin chm
HARRISON hori A1 e ed table Now £625 HARRISON Ls 5 Asis
HARREDN P Sl vl oy o3 i G -
swive clutgl x 8" table/p 1625  mrw FROM NEW ZEAL AND
Morse: 5550 M NEW ZEALAND:- Machine vice, 55mm. Jaws precision miniature h-pe ideal for
H‘:deAN AL MILL 2 taper, 2 speed motor, variable selector ”5 FPpeT, ver&a!l nhdas and smaller milling machines such as BCA now with the swivel base = ,2‘1:34
SIP RF20, millin with New £799 ice on own 85
TomssmonJﬂldnlo"%m tal mill nh mcn!hend sleeve to be made), table; Swivel base on own £49
i SEMIOH JUNIOI hotizontal il i e ve {ehpve ko bo mace), pioo0  SIP 1 TON MOBILE CRANE Tianufactured 5600 As new 375
OM S M1 honzontal, 25” x 6" powered IIHE‘ 1" arbor K575 MITUTOYO grade A set of slips £245
TOM SENDFI M1 VH. 25" 6, 2 morse taper. 1" arbor. ....... _Selu:tun £1,200 ZF1,450 F.J. EDWARDS 24" hole cutter £525
TOM SENIO! ‘3' 'nrpi; vertical only, quill head, 28" x 6%/, table and complete with New bench vice. £70
Eurotherm in i £2375 LINK1.5 ton vehicle crane + top hat PE25
mmnn EI‘;‘TﬂhmMAJOFI 2 morse taper quill feed head, powered 37" x 81/, table n s Hg;g;gg?ﬁﬁ?v%waﬁm - JEDTE
A r 145
TOS FO3 AV vertical turret mill, 40 INT, 54" x 10" table, power ul]—wnys .Please ring to view £1,850 AJAX 6 2y £425
VICEROY AEW vertical mill, 30 INT swivel head, powered table 34"x 8" ........... Very clean £1525 SURFACE plales from 12° x 12* 10 36" x 36" - Very nice from £30
WEBER 11/, ton mobile garage crane, late blue colour £405
DRILLS ELLIOTT 1250 STURDI ILL vertical head .. One off (rare) 2525
ARBOGA ER 25 / 25" Radial Drill speedDréB] 100-2200 RPM . wssnnClean table £1,425 RJH linisher 4 B L —————
ASQUITH 14-54 001 Mk2 (Smt) Radial £3950  STEEL STOCK J rived to callers :ml'y
FOBCO '/;" Bench, titing table £325 ELLIOT U1 /U2 Sloﬂing Head £475
0 1/ Pedestal diril titing table BE Liers e
MEDDINGS 17 PELBSHA QM ..ttt £245 548 nversad grinding Giios 278/ £a58
MEDDINGS 2o tpor pedsil i Choice €275 BOY TABLES: Grade A and B, £40 - £150
MEDDINGS MF2 10 2MT Bench 246 volis drl £350  §{1DS ) GAUGES Metrio | mpenal, Now Seis; 87/ T
EDLLARD CORONA Fadestal Vol 1om£100  BoREONTAL METAL BANDSAW & :‘:‘; ] o e s New £470
STAHPRITE Morsun 1 3o “,;'o“h" operaied by ek Wpeeds; {16),162 = 3000 pm “'*ggg COLCHESTER STUDENT / MASTER Round head, facs-piates, Smali / g8 ... £50/ £80
STARTRITE Mercury 1" pe drill, 240 volis As m’-'#'gaou QUALTERS AND SMITH &' Hacksa £345
WARGCO 3MT Pedestal 8 speed drill, speeds; 150-2200pm, table operated by rack .............. 2485 mﬂmﬁﬁﬁ 2/3 MW“-&I‘P"E Max. Capacity 4'/," round bar .. New, ,u'ccgfg
HEIGHT GAUGES by Cheslﬂrrnan Shardlow, Moore and Wright From £95
s A e B OFRT E
JONES AND SHIPMAN 540 Surface Grinder & Magnetio Chick Ex College /Seen no work £1850 O R i s
ILFORD 12" Pedestal Grinder ..£326 d
.J.H. Buffing Machi ne, pedum model Buffalo .. 2325 TRANSWAVE 5 5HP Converter
VICEROY Gnnder, £4145 TRANSWAVE T2K-RT rotary converters
VICEROY Buffers, pedest ‘rnodeh Each £250 CROMPTON PARKINSON %/, HP, resilient mount, Boxford / Myford Super 7 Type motor..New £140
Taw) 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 24th - 28th
E DISTANCE NO PROBLEM!! _ DEFINITELY WORTH A VISIT __ALL PRICES EXCLUSIVE OF VA.T.




Conquest Lathe

NOW INCLUDES TEST CERTIFICATE

= newall

Newall Measurement Systems

CHESTER UK

VARIABLE SPEED LIMITED

STANDARD ACCESSORIES
= BONH 3w CHUCK

Price
& Delivery*
* |-10MM DML CHUCK & ARBOR

920 Lathe Deluxe Model B-Super Centurion

* SWING OFER BED: 229MM

* SWING OVER CAOSS SUDE: |33MM
* DITABCE BETWEEN CENTERS: S00mN
« SPINDLE BORE: | 9NN

* TAPER IN SPIHDLE Nose: MT3

* Morok: */p

* & Seeeo: 100-1800mPH

* Nt weiGHT: 10005

STANDARD EQUIPHENT:
=47 3-pW 00K
WITH 2 SETS OF JAwS
o7 4w CHUCK
WITH REVERSIBLE JAWS
« STEADT REST * FOLLOW REI
* HT2 DEAD CENTRE

= HT3 Dep CENTRE

* 4-WaY TOOL POST

* FACE PLATE

*=Toot Box &Toou K
© TRAY & SPLASH GUARD

Price Includes VAT
& Delivery*

Champion Mill

* Drilling Capacity: 20mm * End Mill Capacity: 25mm
* Face Hill Capacity: 63mm = Table Size: 150x630mm

* Number of

4 = Speed Range:400-1640rpm

 Spindle Taper: NT3  Tilting Head: 90" Left & Right

. Iri:lor: 'fHP

From

Price Includes VAT
& Delivery*

‘-

* SWING OFER BED: 420MN

* DISTANCE BETWEEN CENTERS: 500NN
* MiLL ONLL SPINDLE TAPER: | 9HH
* TAILCTOCK BARREL TRAYEL: B0MH
« 7 seeens 60-1300mm

* SWING OVER CROSS SLIDE: | 60MM
« SPINDLE TAPER: MT3

* Duw Bk MI2

= (AOST SUDE TRAVEL: |80MM
* Motor: */up

* NeT WelGHT: 15506
STANDARD EQUIPMENT
4" 3Jw o

* 1 DEAD CENTRES

* |/2 DRILL CHOCK

* CHANGE GEARS

* M3 (HUCK ARBOR

Price Includes VAT
& Delivery*

Eagle 25 Mill/Drill

* MILL/DRILL Capaamy: 25mM
= TABLE SUE 190 X 585mM
* Fie Feep

* NuMBER OF SPEEDS: 12

* SPEED MANGE: 100-21508%
« SPINDLE Tapen: MT3

Price

Price Includes VAT
& Delivery*

* SPINDLE TRAVEL: | 0K
* Mok 1wp

* SWING CTER BED: 420MM

= DISTANCE BETWEEN CENTERS: S20MH
* ML ome seiwoLe Tape: MT3
* THLSTOCK BARREL TRAVEL: BOWM
= 7 speens 160-1360meH

* SWING OYER SADDLE: | 60MM

= SPINDLE TAPER: MT3 1

* Draw Bk M12

= CROSS SUIDE TRAYEL: 200MM
= Moror: 2 x '/ue

* NET weiGaT: 23006
STANDARD EQUIPMENT

o 4" JJAW CHUK

* 1 DEAD CENTERS

* /2 DuLL chuek

* CHANGE GEARS

= MT3 cHce ARBOR

Price Includes VAT
& Delivery*

Eagle 30 Mill/Drill

* MILU/DRILL CapacTy: 32MM
= THBle SiE 210 X 740Mm
* FiNe Feep
* NumseR of Spees: 10
= SPEED RAMGE: §0-2300RPH
* SPNDLE Taren: MT3
* SPNDLE TRAVEL: 130MM
= TING Heap

Price

£899

Price includes VAT
& Delivery*

* Hotok: 1ep
* HiGH/Low Gearsox

626 Turret Mill

* MiLumG Capacy: 25HM
= DhLLmG CaPRCITY. 320
« ThBLe S 152 x T40mn
* FINE Feep
* Numeen OF Sreens: 9
« SPEED RaNGE: |90-2100mPH
« SPINDLE Taper: MT3 on RS
*Tinw Heap
* Moroi: 1'/Hp

Price

Price Includes VAT
& Delivery*
STANDARD ACCESSORIES
* One S0 Lustscmon = HALOGEN WORK LIGHT = MACHINE STAND
* DRAwAR = MMMUAL aMD Pty List

STANDARD ACCESSORIES
« 1-13uM D Couck & MT3 DRue Chuce Ameor = EAGLe Face
ML Qumer = T3 TitnwG Wce = MI2 Drawear = NVR Switoi
GEAR = INTERLOCKED CHUCK GUARD = MANUAL AND PaRTs LisT

Craftsman Gap Bed Lathe

* SWING OVER BED: 300KM = SWING OVER GLP: 450MM

* SWING OVER SADDLE: I7OMM = DISTANCE BETWEEN (ENTRES 570MM
* SPINDLE BORE: 36MH = SPINDLE NosE TAPER: MTS

* CROS SLIOE TRAVEL: I50MM = COMPOUND TRAYEL: 89MM

* TALSTOCK BARREL TAPER MT3 = TAILSIOCK BARREL TRAVEL: 92m

* Rance o seeEos  50-1250m

* Moow: 1172 wp

* NETWEIGHT 39815

STANDARD EQUIPMENT:

* 6" 3-JAW CHUCK WITH 2 SETS OF WS
* 8" 4w chocx

* STEADY REST

* FOLLOW REST

* STHND

* SPLASH GUARD

* THREADING DAL

* 41 TURRET TOOL POST

* 3MT DEAD CENTERS

= T-SLOTTED CADSS SLIDE

* HRLOGEN WORK LIGHT

Price includes VAT
& Delivery*

STANDARD ACCESSORIES
* |-13mM DaiL CHucx & MT3 Dt CHuck ARsor = EAGLE FACE
MiL Comrer « VIOO Machive Vice = MI2 Duawear = NVR
i:lrrm&u * INTERLOCKED CHUCK GUARD = MANUAL AND Pats

Super LUX Mill

* Mitng Capairy: 25HM

* DRILLNG CAPACITY: 32K

= Taete SE 240 x 800MM
* FiNe Feen

* NungeR of SPEEDS: §

* SPEED RAMGE: 95-1600mPH
* SPNDLE Twpem: MT3

= TinG Heap

* Moo 1'/xp

Price

A, _'

Price includes VAT & Delivery*

STANDARD FEATURES
* Powereo Heap ELevamon = CT [RoN STaD
* ANGLE TRTING HEAD = MANUML MMD PARTS LisT

Email us at CHESTER UK LTD
Ciwyd Close

sales@chesteruk.net yayarden Ind. Park, Hawarden
Nr. Chester, Flintshire CH5 3PZ

Visit our website
www.chesteruk.net
For our Special Offers

*INCLUSIVE OF DELIVERY IN UK MAINLAND ONLY

Call for our latest
Catalogues
01244 - 531631
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