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Editorial news, views, and comment.
PAGE 73

POST BAG
Letters to the editor.
PAGE 74

TWO SKELETON CLOCKS

IN THE STYLE OF

JOHN HARRISON

A.]. S. Pratt describes his second clock,
inspired by the work of John Harrison, of
longitude fame.

PAGE 77

DRILLING STEAM PASSAGES
Duncan Webster tackles the tricky business
of milling ports and drilling steam passages
in steam cylinders.

PAGE 81

MACHINE TOOLS FOR

MODEL ENGINEERS -
HARRISON LATHES

Tony Griffiths looks at the larger Harrison
M Type lathes, a good choice for robust
and accurate service.

PAGE 82

MAKE A HORIZONTAL MILLING
SPINDLE FOR YOUR

VERTICAL MACHINE

Jim Haslam describes building a horizontal
spindle for his vertical milling machine.
PAGE 85

STOWE

Neville Evans moves on to start work on the
handsome Southern Railways 'Schools’
class locomotive.

PAGE 87

INDEX TO VOLUME 196

Your complete guide to the contents of
Model Engineer in the first half of 2006.
CENTRE PAGES

SAVAGE'S UNIVERSAL CARRIER
The authors continue work on this powerful
model steam wagon with guidance on
making the cylinder covers.

PAGE 91

KEN’S ENGINE
Ted Wale from Canada tells how he
restored a Mamod stationary engine to its

former glory.
PAGE 95
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On the cover ...

Garden railways are becoming
more and more popular,
encompassing the lighter side of
model engineering and the art
of landscaping. Our cover
photograph shows the delightful
garden railway at Stoke Park,
home of the Guildford Model

nggilSocxety, in action at
a recent rally there. As always
the little steamers attract and
fascinate a crowd of all ages.

(Photograph by David
Carpenter)

TANGYES ENGINES

David Piddington describes a variety of
steam engines from the famous Tangyes
of Birmingham.

PAGE 96

BRAZING ALLOYS AND COPPER
BOILERS

N. L. Counsell reports on the results of
tests into the problem of de-zincification
when brazing copper with a copper/zinc
alloy.

PAGE 100

PETE’S PAGE

ON HEAT TREATMENT

AND EGGS

Peter Spenlove-Spenlove offers advice on
judging heat treatment temperatures, and
boiling an egg for breakfast.

PAGE 104

CLUB CHAT

A review of what clubs around the
world are up to.

PAGE 105

CLUB DIARY
Forthcoming events.
PAGE 108

TURN TO PAGE 107 FOR SUPER SUBSCRIPTION OFFERS
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ADVERTISERS INDEX:

Birmingham ME

Bristol Model Engineering Exh
Chester Uk

Chronos Ltd

Cotswold Heritage

Frimley & Ascot Locomotive Club
G & M Tools

Hemingway Kits

Home & Workshop

Jade Products

John Winter & Co Ltd.

Live Steam Models Ltd.
Maxitrak

Model Engineering Services
Parkside Electronics Ltd.
Polly Models Engineering Ltd.
Reeves 2000 Ltd,

Steam & Diesel Ltd.

Stuart Models

Tracy Tools Ltd.

Warco

Jade Products, 65 limer Close
Rugby, Warks. CV21 1TY
Tel: 01788 573056

Lathe & Mill DRO Systems

Single 2 & 3 Axis Display Consoles

with features specific for application

3 series of Glass 5 micron linear scales
/9 with reading lengths 70mm - 2,000mm
All necessary fitment accessories

supplied plus full installation & user
manual - 2 year guarantee
Visit us online, call or write for full details

= www.digital-calipercouk i |

*SPECIAL OFFER!
RUSTON

5" NARROW GAUGE
DIESEL SHUNTER
| * LIMITED AVAILABILITY!
£795 READY TO RUN
£750 PAINTED KIT

ELECTRONIC CONTROL
TWIN MOTORS

-

Catalogue !.‘\3.50
www.maxitrak.co.uk

MAXITRAK LTD 19 8 11 Lackstore Park Lodge fiosd Staplehurst Kent TNIZ 00Y
Toi (1580 ES1000 Paw - 01500 891505 small infodmanitrakoosh Lo

KITS FIIH TWO TOOL AND CUTTER GRINDERS

THE SOPHISTICATED

HEME

THE KENNET

FOR INFORMATION ON THESE AND
OTHER KITS S.AE. TO

MODEL ENINEER“‘G SERVICES
PIPWORTH FARM, PIPWORTH LANE, ECKINGTON, SHEFFIELD 521 4EY

PHONE 01246 433218

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

THE LEISURE CENTRE

THORNBURY

NEAR BRISTOL BS35 3J8B

NEAR M4/MS INTERCHANGE
5 MILES FROM M5
JUNCTIONS 14 OR 16

TRACTION ENGINES 1 TO 6" SCALE
STATIONARY STEAM ENGINES
MARINE EXHIBITS

MODEL & MINIATURE LOCOMOTIVES
MANY RAILWAY ITEMS
WOODTURNING

BOATING POOL

MACHINE TOOLS

HANDICRAFTS

ADULT £7.00
WORKING ENGINEERING WORKSHOP

SENIOR £6.50
JUNIOR £3.00
FAMILY £16.00 (2+3)

3 DAY TICKETS ALSO AVAILABLE

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

ALL ATTRACTIONS CORRECT AT TIME OF 80ING TO PRESS, DUT MAY BE SUBJECT TO CHANGE OR CANCELLATION



STUuART MODELS

Founpep 1906

For the MODEL ENGINEER
SETS OF CASTINGS

We offer Sets of Castings suitable
for both those starting out in model
engineering as well as those looking
for a new and challenging project

X
PRE-MACHINED KITS

Many of our engines are available Eﬁl
as Pre-Machined Kits allowing you
to finish the model with a set of
spanners and simple hand tools.

For the COLLECTOR

READY TO RUN MODELS

The perfect choice for anyone who
o has an interest in steam. These
L:'*'-'—;" e models are assembled, painted and
I thoroughly tested in our workshop.

CATALOGUE - £5.00
80 PAGE FULL COLOUR

Please send £5.00 for our eighty
page comprehensive full colour
catalogue which covers our entire
range of models and accesories.

STUuART MODELS
* Dert. ME, BraYE RoAD, VALE, Gueansey, UK, GY3 5XA «

«Ter 01481 242041 = Fax 01481 247912 » www.stuartmodels.com *



gandmtools

Probably the best website in the model engineering world
Please note we now close at 12.00 Noon on Saturdays.

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

IMODELS & CASTINGS MILLING MACHINES
pprox 16 Sels of Model & Workshop Equipment Costings Acera F3 Vertical/Horizontol Mill, (no horizontel arbor) 3gh. . ... . £1500.00
Komprising Stuart N1, Stuart Mo SA Stuart Real Stuart Mo 9, James Ajox Verticol Turret Mill with 3 Axis DRO and
Koombes Stuart Steam Hommer, Stuart Major Beam Engine, Stuart Beam Power Feeds & Rapids 3ph...........oooviiiiiiiiiinnns £2500.00
Engine, Stuart Vertcal Boiler,Fome Licker R & B Gas Engine, Kennet Tool Bridgeport Sloting Heod 3ph. .. .....oveveeeeesiennn £ 675,00
Grinder, George Thomas Dividing Heod, Pillo Tool, Reeves Drill Bridgeport Turret Mill with DRO, 3ph, V6C. .................. £2500.00
sting Westbury Verticol Siide & Dividing Heod & Some Others. Al for sale os Deckel LK Jig Borer with Grinding Head, 3ph. .. .............. £3500.00
e lot only. Emco FI CNC Bench Verticol Ml with Tooliong, Tph ... £2000.00
there no inferest in this lol t £2750.00 plus vei? Moke us an offer we cn- Emeo Unimat 3 mentor Bench top Mll/Deill 1ph.............. £ 250.00
of refuse, we like haggling Gravograph Model IM2 Bench Pantograph Engraver, Iph ........ .. £ 250.00
Gravograph Pantograph Engraver, Floor Standing, Type, Iph. ... .. € 550.00
Greenbank Horizontal Broaching Madhine 3ph. . .............. € 850,00
Baxford BUD 5™ x 22" Centre Lathe, Tooled, 1ph, VGC ... 165000 Mark VI Nll/Ocil on Stond, 3ph ..............oocol.i. £ 750,00
ord BUD 57 x 22" Centre Lothe, Tooled, 3ph .............. 125000 Scipto SA Three Dimensionol Engraver/ Diesinker . ........... £ 675.00
Baxford (UD 4% x 22" Contre Lathe, 3ph. .................. £32500  Tom Senior M1 Horizontal Mill, Nesds Attention,ph. ........... € 350.00
Boxford (UD 4% x 18" Centre Lathe, 3ph ................... £ 32500 Tom Senior M1 Vrticol/Horizontol Mill Tooled, 3ph............. £1250.00
Baxford (UD 4% x 22" Centre Lathe, 3ph................... £ 32500 Tom Senior M1 Mill, Verfical Heod Attochment
ord CUD 5 x 22" Contre Lathe, 3ph. .. (£ 65000 Only, 3ph, Choite of 3........ooevvneeriiiiiseenenn £ 600.00 e
Baxford (UD 57 x 22" Centre Lothe, 3ph. . . € 65000  Alexonder 24 Die Sinker/Engrover, Single Phase, 240 Volt YGC . ... £ 500.00
Bosford (U 5" x 22° Cenire Luthe, 3ph. .. (£ 65000 Adeock & Shipley Vertical Mill 40 INT3ph. .................. £ 450.00
Dooxford TUD 5° x 22 Plain Lothe, 3ph. .................... £ 27500 Boxford 16SHMC CNC Horizontal Machining Centre . ........... £1450.00  Jun-Ar Ml A m 110 v, £265.00 ples vat
Colchester Bantom 1600 Centre Lathe, Well Tooled, VGC3ph. . .. .. £2250.00  Tom Senior Vertical Nelling Head 2MT ...................... £ 500,00 With
Kolchester Bantom 800 5° x 20° Cenre Lathe 3ph . ............ € 85000 SIPMGIL/DAILNEWTGh3MT ..., < 799.00 £140.00 ples yob
Colchester Bantom 800 5" x 20" Lathe, 1ph, Tooled. ... £95000  StondFor ABOve............ceeieiiiiiiiieiaiieeenns S50 piodllBench
Colchester Bantam 800 5° x 30° Centre Lothe, Tph, Tooled . ... .. £1650.00  ABW Viceroy Horizon Vertical Nill, Power Feed, 30 INT, Vice,3ph . .. £1200.00 M Dl
olchester Chipmaster 5° x 20° Variable Speed Lathe 3ph, Noisy . . . € 850.00 Variable Speed,
Colchester Chipmaster 5" x 20" Variable Speed Lathe, 3ph ... .. 59500  POWER HACKSAWS/BANDSAWS ETC “'i?‘;'g‘,}’:
Colchester Master 2500 64" x 40 Gop Bed Lathe, Well Tooled, 3ph. £3250.00  Stortrite H250A Herizontol Metal Cutting Bandsaw3ph. ... ... € 750.00 S
fmco Maximat V10 Centre Lathe, Needs Attention, 3ph ... .. € 75000  Ropidor Power Hacksow3ph. . .....oovvvvininniniinnn. £ 175,00
Ropidor Power Hacksaw, Tph.........oooovvvennnnenn, £ 17500
Quolters & Smith 6" Powee Hacksow, 3ph ................... £ 250,00
Ajox Small Power Horksaw, 3ph ... £ 250,00
ST116 Smoll Metal Cutting Horizontal Bandsaw, Tph. .. ... ... £ 100,00
Small Power hacksaw Homemade by Model Engineer, Tph, GC ... £ 150.00
SHAPERS
Bliott 10M Shoper, 3ph . ... ...oeeeeeeee e, £ 200,00
Elliott 10M Shoper 3ph, Good Conditon . .................... € 325.00
Main Gear For Alba Shaper & Box of Other Spare Parts . ... . .. € 100.00
Box Table & Othe Parts for Ellott 10M Shaper ............ L0T€ 100.00
BOXFORD SPARES & TOOLING
Change Gears (Also Fit Southbends)
167510181511, 20111 211511, 221611, 237611, 4T£11, 26111,
271511, 281611, 30T£12, 311612, 371612, 35112, 361-612, 37112, Wt:ﬁ‘“mﬂrlﬁ 3 i of Tokmakars Gamps

I8TE14, 40T.£14, AITE14 4TT£14, ATE14 ASTE14, 4ET-E14, 48T 14,
SOTS15, STTS1S, SIS, SATE15, SET15, SIS, GOT.E15, 64T €15,
7IT£18, 75518, 79T.€18, 80T-£20, 88T-£22, 100T.£5, 1277630,
10071277 Compound Gear-£55, 127/135T Compound Gear - £95.00,
54/18T Compound Gear-£30.00,72/18T Compound Gear-£35.00,32T Tumbler

£2995.00 plas vat

ReverseBear .......oooiviiiniiiiiiiiiiiiiiiinns £ 1200

Boxford 4" Chuck Bockplate Drilled Used. £ 10,00

Boxford 5" Chuck Backplates ew. . ... £ 2000

Boxford 5" Catchplate ..........coonviiieniiiiiiiinns £ 1500

Prott Bumerd 4" 4 Jaw Chudk ..., £ 7500 !

Toolmex &* 4 Jow Independent Chuck Fitted Boxford Backplate NEW € 155.00

P o et G it TELEPHONE ENQUIRIES WELCOME ON ANY ITEM OF

ool for Many Semall Lhes . .........voeeeerernnen. ¢ o000 STOCK. WE HOLD HUNDREDS OF ITEMS THAT ARE NOT

Headstock Soddle & Apron Parts Availobl. ...................... spoa  LISTED, FULL STOCKLIST AVAILABLE. ALL ITEMS ARE
4!1’;:';:!#0&1 ................................... § 12500 SUBJECT TO AVAILABILITY. ALL PRICES ADVERTISED
St G G v~ 15 (WITH THE EXCEPTION OF BOOKS AND MANUALS)
bl b bl ¢ 4o ARE SUBJECT TO CARRIAGE AND VAT AT 17.5%. WE
::f«dﬁl-ﬂo?z Bm;gT:;;Wﬂ'. — DELIVER TO ALL PARTS OF THE UK AND WORLDWIDE.
e R OVER 7000 SQUARE FEET OF TOOLS MACHINES AND
oxford Power (rossfeed Soddle Assambly .................. 1
oko :nﬂurﬂ?-gun: Cros e, s AUD,BUD,CUD,TUD ModelsAB & C ’:; 2::3: WORKSHOP EQUIPMENT.
Bpares Available for Fobeo Star,7/8 and 10/8 Pillor & Bench Drills .. . € POA Boxford Screw Cutfing Gearbox & Leadscrew . S PLEASE NOTE AS FROM APRIL 15T 2006 WE
B S .o WILL ONLY BE OPEN

UNTIL 12 NOON ON SATURDAYS.

Opening times Monday — Friday 9am-1pm & 2pm-5pm. Saturdays 9am — 12.00 only. Closed Sundays.
email:sales@gandmtools.co.uk  web:www.gandmtools.co.uk
Telephone 01903 892510 Fax 01903-892221




o sPeeD METAL LATHE Clarke METAL LATHE - cuc
WITH 12 SPEED 4 : * LHRH m?u'?:mlrg
MILL DRILL -cLs00m y * Electronic variable speed

* Self centering 3 jaw chuck & guard
=+ Gear change set « Power feed

4 i % ﬁ

gt : | FULL RANGE OF “
« 430 between cares Where Quality Costs Less g 4 l (accB iR o1
* Compound slide with 4 way tool post - :
¢ Pover fd crow cumngckly [ TP CoRDED DRILLS PRI MICRO MILLING & . tlu-h BOLTLESS SHELVINGY [=™ 7" 12 sPD MILUDRILL
. C]un:h for independent mill/drill operation DRILLING MACHINE ] Al50 Avallable In rod, [T TE R CMD1225C L
Shown with optional floor stand & tray dark groy & biue. - -'
ONLY £119.95 EX VAT £140.94 INCYAT r y ' from only -

ALSO AVAILABLE: * | £19.95 ox. VAT
CLA430 - As above but without the Mill/Drill head. . o b - I £35.19 Inc.VAT .
£539.95 EXVYAT L634.44 INCVAT » 150w 230v motor ! Iron head, base & column
: | » Yariable spead - . » Spindle speeds
Clarke [ : i ; LL B T
CRINDER STAND : coF : e
] | Ph motor -
MODEL YOLUTAGE WEIGHT EX VAT nd * Accessories b
(ke (D80 BMw 24K WAIRH Iy « Table cross travel 90mm, L { aailable
50 Ak ) E24.95 A longitudal travel 1B0mm | = 63mm milling cutter
E « 16mm chuck

e VARIABLE SPEED _— Table e $85x150mm W09
M-umﬂ”m‘“n B ) e T
for nital daaning. " ¥ s I O IRl £26.95 £3049 264-%2:.

ure Cotton mop (55350 900x400x1800mm 350Ky Ex RERLIST]

e
[y Pt o ENGINEERS STEEL  JRetiao
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| P D 52931& » TROM ONLY | skl
f TURBO AIR
L] COMPRESSORS

E119:%
CIE Wl&! VAT WY CHESTS & CABINETS | hatua Tt = Frer A PTASHES
@etke__DIY ENTSEs | e 1) * Robur e | » Scrow gk - ; ol |  whar ons Y T

for polish finish
= 6" & §' available

Clarke [ESETERITTY « 250w beovoonconces 8 ' £14044
construction | = Transforms

Waasnpes '-u“h“”’" y LOCKABLE DRAWER | " £64%
« 10mm max drill capaci ¢ B - f - ;
fricton | = Variable 30mm u—::lm DUTY j3he 3 e S “° Ot
- ﬁ-:m Oﬁ[‘?ﬂn 9-.‘ I;dEhXVAT EXVAT  INCVAT . -~ - * 7 cfm displacemnent
L *Includes 200mm W'hmnl . runners | E176.19 INC VAT . £11995 £140.94 Vo " |5HP . 14|_||-

‘ E 15995 EIB7T M
MIG WELDERS | ' hose
Clarke RONORY . = Trs T JGAS TORCH KIT

{10m) FROM ONLY
C18495 21732 [958 EX n)m,mncm'

' ~ OTHER MODELS IN THE RANGE
FROM ONLY p . £39 Y (il m%@rﬂfm'g&“ T T
- LELRID | Scldering wire o : 15tp 63 2n TN

A DR WS y *Tip cleaning sponge miiher 35 2 [FIEI T £12995 £150.49
Includes free: e DB LOADMCYT X VAT INCVAT «Storage case / . N A [FREI T E16095 £190.69

Goicamk N - *Max Tamp 400° : i LI Tl £15495 (190,57
i ~a Shows e 10— [SUCHICT 4 : 01 )
b S iy Tl el 1 = [OLRT 0| 15000 wich fame - m VAT INC VAT NHVEF ST T 25995 L3054

» Wi 2
. Cf;[.dxkgma Pt £19.95 £23.04 JMETIET

BTHER SIZES & ARC wm:um W Gt/ . " T ] : . lm SOLDERING KIT
MODEL AMPS WAS INC VAT EX VAT  [NC VT PROF ESSIONAL Too ’ - E’.FT I ONLY
_ -
e CHESTS & CABINETS | | . . Pl <125,
£159.95 £187.94 2o RO - . — DIYKIT - CABIH | == A £144,
B 7 ) . C3K100
ONLY £7.99 EX VAT p . Instant heat

." ﬁm KIT C%’;Pmc tﬁr
"y = . (pictured)
FROM ONLY « Double action r for accurate airpaing control

Pro(-1 OTEalo "‘ inel_350g 95 £, *Approx 60 mins X 995 e11.50 PRAIELUNE T 55 o

e "‘ o = e ’ - £39 EIJ * Pracision machined nozzle « Spacil lignoweight hose - « Hands free magnifier « De-solder suction tool to
@ Clarke [T PRESSI [ETRE |\ ONY D6 ECVAT O MEVAT gy s o i + gt 9
* Tables ttﬁﬁ’ FROM I)Nl'f B AMPS WEHGHT EX VAT INCVAT . m TAP & DIE SETS

L]
[ATIMNIETY £3095 £46.94 FROR ORI .m ;«II-IIEH METAL
. -
1+ Operate from electric or
A p——
. sta
h&'nr;u EI‘v';ru Zmm,

*\ plastic 2.6mm
F, ONLY * Replacement
£36.’ﬂ$ parts avallable

g =t £434.
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HUSER L L NEW
: ﬁ.ﬂ?”ﬂl(\‘l - LA . o
. H.nuryloul » |m fleadble drive » Heip
stand with damp «40x xcas:orlafcomlruhhs SPRING/SUMMER CATALOGUE

High quali
e stad ¥

ms.vs £102.17
E119.95 £140.94

E159.95 £187.94
E189.95 £13.19
DARLINGTON 01325 380841
37005 ChlbAd BARNSLEY T e . \ i 0116 261 0688 5

LIPS
DEAL (KENT) 01304 373 434 0151 709 4484 | {O0IE
Rood, Groat Barr 182 - 186 High Stret oad - Por
"ORDER ONLINE | [:%:5 A s e 120037 o R S
www.mochinemart.co.uk 1152 | Hay Mills Derweat Stroal 6 Kondo Parads, Edmonion PRESTON 01772 703263

e DUNDEE 01382 225 140 |LONDON n:n assa s-m
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THE ART OF MODEL
ENGINEERING

S aam =~ Telephone 01789 721444
s www.modelsteamenginesuk.com

de s troduction 1o the mode
c cering hoding. Latest Pally V1 ifhustrated
kit price only L3995 jnc VAT

Manufacture is
complemonted bn our Bruce Engineering
Mudel Supplies business, giving »

comprebemsive range of veam fitings,
sccenories, materialy, books, etc. We
specialise in smpply of quality injecton

I, Chiverton), presssre gaages, efc,
* 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

Statiomary engine kits: we produce
range of over 458 differomt models, inch
gns by Anthony Mount, our own larg

35 ¢ i }

ne, & supprly the Full rasge ¢
Stuart Models.

Practical Scale: Drawimps, Castings, b

"INDICATES THAT DRAWINGS FOR THESE ENGINES
ART ALSO AVAILADLE IN METRIC FORMAT

FULL ENLMETEIING SEPNCES A80 TECHNICAL SYPeoaT ATALANLE
Pisessen A58 TEETED BOALLE Hoss PLATES, TONIER SiBLS AND 350uLE
Ay Lasen-Cur Foul, Weitl Byiiomg CE NG, VINE VyLC AN S Russre
TYRIS MACSATE FARTS, CEAR CUTTING, CRANNEMATTE, O Ponrs ang
ACCTMIONITE INCLUDING WHISTLEE. LAMPS AxD Fisong inows

Polly Model Engineering Ltd (Inc.Bruce Engineering)

Bridge Count, Brdge S, Long Eston. Nottingham, NGH 400

W el 01 1S 9O736T00 fax 01159727241 —
| www pollymodelengmeering co uk {{

| iaaeSEsaal




: < KREEVEg - 300ml, 200ml,
‘”S”c‘;’,’,‘i ﬁ,”;foﬁ,”a’s réIIQnS ::xedblspout,
‘ gxi e spout

Oil cans
now
available

Reeves 2000,

Appleby Hill 9:00am-4.30pm Monday - Friday
Austrey, Warks, 9:00am-12.30pm Saturday

CV39 3ER

= L The World's Largest Stockists AR EEVE

S
- Yl of Model Engineering Supplies .

5" Gauge Bagnall
4-6-2T

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

Rooves 2000 9:00am-4 30pm Monday - Friday
Appleby Hill 9:00am-12.30pm Saturday

Austrey Closed Bank Holiday Sat & Mon
Warks Tel: 01827 830894  sales@ajreeves.com
CV9 IER Fax: 01627 830631  hitp:www.ajreeves.com



provide a range of

. uniquely practical
tooling and challenging
projects for the small"
workshop owner.

{") Top Designers with!
proven designs g # ;
Laser print 3D{CAD %
drawings with'illustrated
construction fotes

i’“} Over 70 full material
kits to suit your
equipment

f:} Fast, friendly and
.. knowledgeable service

Hemingw.

Hemingway Kits

126 Dunval Road, Bridgnorth
Shropshire WV16 4LZ

United Kingdom

Tel/Fax: +44 (0) 1746 767739
Email:Info@hemingwaykits.com

|
1 |
|

v

Send £2

for our latest
workshop
catalogue or visit
our website

www.hemingwaykits.com

2006
FRIMLEY LODGE MINIATURE RAILWAY

Frimley Lodge Park, Sturt Road, Frimley Green, Surrey.

FRISLEY LODGE P

B3N
T TRMALTY GRELN MYTCHLTT
10 nmmuzu‘r U;m.’ A3
* $ 1O FARNHAM

lm H 1O FARNDOROUGH
TO BASINGSTOKE

Vinitors froen all cultm are knvited 1o run their locomrotives on our ground level 3,0008
continuous Mmultigauge track for 3 1/2°. 5, 1 1/4°, and will be welcome any time on o Detwesn
P alxivew clides
The mack rurs beside the Rasingsoke Canal thvough woodland and open arem. aclites inclhude

rabeyd steaming bays, Dlower power wenles | Iy, 2dy, cormgeessend adr

unloading bridige alno hycliic hoist. Camping can be accomadated on the site. sulsect 10 price

arrangernent, no ikt emptying laciities are aviadable. A 2 metre height barier s irstalied ot the
entrance 1o the park ard prior noefication of arival is essential o hggh vebices

For hunher detalls, indormation on acceplable wheelstandards eac and boolings for
camping. please contact Peter Gardmer on 01151 548 1999 or

WWwW DeterEgarinereng freeserve .C0 oF www i og

FRIMLEY & ASCOT LOCOMOTIVE CLUB

Lﬁ

Also bk

available...

Order Hotline: 01689 899 228/229

e dori not include ple

Birmingham Society of Model Engineers Lid.

You are invited to

THE NATIONAL
LOCOMOTIVE RALLY

9th & 10th September 2006

@

llishaw Heath, Solihull, West Midland
Junction 4 M42 off A3400 going south

Bring a locomotive (boiler certificate
please), Refreshments, Saturday
evening dinner party (5pm), three
tracks 0 & gauge 1, 3%, 5 & 7% gauge.

Caravans welcome.
Contact: John Walker Tel. 01789 266 065
www.birmingham-sme.co.uk




2 MAYOR'S AVENUE, DARTMOUTH, SOUTH DEVON TQ6 9NF
Telephone: (01803) 833134 » Fax: (01803) 834588 Credit Card Hotiine: 01803 838500 (minimum £10)

ALWAYS AVAILABLE  Website: www.tracytools.com  email: info@tracytools.com
- A mmmtmmaumm 840, "L x40, Nk 40, e n 80, .HD -1.12.'4132.';132 TAPS: £18 SET
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Also: of

FOR UNTTHREAD

TAPS & INSERTS
Cail 01800 5595

Cufters, Reamers, Countersinks, Gear Cuflery, Sitting Saws, Acme Taps, Diehead Chasers, Socket Reamers. hese ace nadadie betwesn 5% & 73% off b e
Opea: Monday to Friday Sam to Spm - Wed + Sat to Noen  Despatoh by return. Oversess PAP POA.  Send for pew complete Catalogue (Stamp Please)

Knurts, Cartiide Centres. Cycle Taps & Dien, Boring Bars, Laft Hand Tap & Dies, Midling

Drawings, castings, fibr:
mouldings, motors and e ectronlc
control systems available for the
following 5™ Gauge locos:

o Class 10* * De-Winton (Pyffn)
® Class 20 (Chopper)  *® Planet Dlesel
® Class 35 (Hymek) . Metropolinn
* Class 3?* ® Dock Shunter
- ® Class 40 (Whistler) * Mk | Coach
* Class 42/43 (Warship) * Mk |1 Coach
fiomboneorioiroce RIDING CAR S S 45 (Rl 2 m“ﬁy‘
®Class 5| (Prairie Tank) * Riding Wagon
01562 7545 30 *Class 52 (Westem)  * Availblein 5°
— *Class 55 (Dettic) &7/ Gauge
For details send 9 x4, 1% Class 50p SAE. e Compleely buit oce, pre-mactined ki, casings or drawings suppled

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

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

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

MODEL ENGINEERING
AND SMALL SCALE
FOUNDRY WORK

12 & 24V MOTORS AND SPEED CONTROLLERS
SPROCKETS AND CHAIN . GEARS
SPEEDO’S . AMMETERS . BATTERY CHARGERS
PNEUMATICS INCLUDING VACUUM/PRESSURE PUMP
BATTERY CARE PRODUCTS . SPRINGS . BEARINGS
WHEEL BLANKS . SIGNALS . FUSES . LED'S . SWITCHES

TEL:0870 9089373 (nutional rate) FAX01282 613647

EMAIL: pselectronics@btinternctcom  FOR YOUR FREE LIST

PARKSIDE RAILWAYS

UNIT 2e & 3J, VALLEY MILLS, SOUTHFIELD ST.
NELSON. LANCS. BBY OLD

Crucibles/Tongs
Sands/Binders

Safety Wear

Casting Fluxes

Refractory Cements & Bricks
Oil Bonded Sands

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

APPLY TO CAROL WHITE FOR FREE
CATALOGUE / PRICE LIST




SEE OUR

ALL NEW WEBSITE -

HUNDREDS OF ITEMS OF TOOLING AND

PRICES -

Buy Online

_ See these machines underpower at:
= Bristol Model Engineering Exhibition,
18th to 20th August 2006.

e Warco Open Weekend,
9th and 10th September 2006

~ = GH-1224 Lathe. Only £1,850

* Fully enclosed gear headstock

¢ Cenfre height 6"

* Distance between centres 24"

s Taper roller bearing spindle

¢ Hardened & ground bedways

« Removable gap bed - 17" swing in gap
= Supplied with 3 & 4 jaw chucks, fixed &
travelling steadies, faceplate.

Special offer
Limited period only
£1,450
SUPPLIED WITH ACCESSORIES AT NO
EXTRA CHARGE

* FIXED & TRAVELLING STEADIES

* FOUR WAY TOOL POST
* IMP/MET THREADING
* STAND, COOLANT

WWW.Warco.co.u

» Also avallable 32" between centres £1,

BH-600 LATHE

Tmammm/

ACCESSORIES - BUY ONLINE AT DISCOUNTED

Just part of a huge range of quality machinery.
Please ring for our 60 page brochure

* 312" CENTRE HEIGHT X 12*
BETWEEN CENTRES

« SUPPLIED wnn 3 JAW CHUCK
« FACEPLATE
< %%ﬁ'i?r”?a‘l’#‘;m SPLASH BACK
L]
« VARIABLE SPEED 0-2500RPM WITH SUPPLIED WITH ER-32
BACK GEAR FOR MAXIMUM COLLET CHUCK FREE
TORQUE OF CHARGE
Q50 | * HARDENED AND GROUND VEE BED WAYS
 ACCURACY TEST CERTIFICATE * ILLUSTRATED WITH
WITH EACH LATHE OPTIONAL D.R.O AND
+ RELIABLE USA BUILT PRINTED POWER FEEDS

CIRCUIT BOARD - THE HEART OF THE . - X 6"
MACHINE TABLE SIZE 26" X &

« MOTOR 1 /2 HP

* OPTIONAL ACCESSORIES STEADIES
* AVAILABLE 3MT RB -
AND VERTICAL SLIDE. 5 g ity
e e ONLY £1,450
Taikstock drill chuck and TCT indexabl 4
Ig‘llhaor:d Eetcwrrurcl egzh mdl'lrllna. * inc VAT & Delivery
\ ONLY £375

ALL PRICES INCLUDE
VAT AND DELIVERY

* VARIABLE SPPED MILL
» TABLE SIZE 20" X 7*

BV-20 LATHE

SUPPLIED WITH:
= 4" 3 JAW SELF CENTERING
CHUCK
= 4”4 JAW INDEPENDENT
CHUCK
* FIXED STEADY
* TRAVELLING STEADY
* FACE PLATE
* FOUR WAY INDEXING TOOL POST
* 3MT AND 2MT DEAD CENTRES
. TJETﬂmrfG clMPﬂul. THREAD
SPECIFICATION: OCSWAE TRAY
« CENTRE HEIGHT * REAR CHIP GUARD
- DISTANCE BETWEEN CENTRES 14"
« SWING OVER CROSS SLIDE 5 ONLY £535
+ SPINDLE BORE 3/4" CLEARANCE
+ SPINDLE SPEEDS '& ) 140/1710 RPM « HEADSTOCK TAPER 3MT + TAILSTOCK TAPER 2MT
« RANGE OF IMPERIAL THREADS 8-24 TP| RANGE OF METRIC THREADS 0.4MM — 3MM

* MOTOR 1/2 HP 1 PHASE + DIMENSIONS 38" LONG x 19°'WIDE x 15" HIGH « WEIGHT 230 LB

* TILTING HEAD

* SPEEDS 0-3,000

NOW SUPPLIED WITH DIGITAL
REV COUNTER AND DEPTH GAUGE AS STANDRAD

Table size 654mm x 150mm
Longitudinal fravel  455mm

Cross Travel 145mm

Spindle Stroke ~ 90mm

Spindle Taper 3MT

Diometer of Spindle 63.5mm

ulmm of Column &6.65mm
165mm

.Mmtdsklnﬂ

spindle to fable 320mm

Wmhwm&mrﬂnrhb

| ddermd LAt o

Warco, Fisher Lane, Chiddingfold, Surrey GU8 4TD Fax: 01428 685812 Tel:

warco@warco.co.uk www.warco.co.uk

01428 682929
PRICES INCLUDE V.A.T muzs [F58 "os NI




Steam ‘spectaculars will be held on July 22,
23, 26, 29, and 30.

Chris also tells us that new members are
always welcome. Contact 07711 717470 or
chris(@ cjenglish.demon.co.uk

South Downs plus

Visitors to the Model Engineer Exhibition at Sandown Park last year
were greeted by a large narrow gauge locomotive from the South Downs
Light Railway. Chris English has written to let us know that an extension
has just been opened.

It was celebrated by a special train carrying invited guests taking the
first run. Youngest member of the South Downs Light Railway Society,
Thomas Cowlin, aged just three, cut the ribbon to clear the way for the
first circuit over the complete line.

Society members built the extension over two years. The process
involved removing some 500 tons of soil to create a 14-feet deep cutting.
The mile-long extension used five tons of rail, 2000 sleepers, 4000 rail
bases, and 8000 screws.

The society took over the track about five years ago, and relaid it to
10"/4in. gauge. Since then it has refurbished the carriage shed, installed
a full signalling system, and acquired the brand new locomotive
Pulborough which was the one displayed at our exhibition.

The railway can be found at the Wyvale Garden Centre, Stopham
Road, Pulborough, West Sussex.

South Downs Railway’s new cutting.

Curly Bowl

A quick reminder that the LBSC Memorial Bowl
competition will be hosted by the City of
Sunderland Model Engineering Society on
Sunday September 3. To enter this super, friendly
event, contact Albert Stephenson on 01429
2996409,

All LBSC designed and derived locomotives
will be welcome at the Roker Park track. So will
any other items devised by the great man.

In addition to the usual prizes, the Sunderland

Ulster visit

Our recent profile of the Ulster Folk and
Transport Museum at Cultra near Belfast, has
ruffled a few feathers. Problem is that it really
only covered the museum, while a few yards

| way is the home of the Model Engineering

Society of Northern Ireland for more than 30

ycam.

Several readers have let us know that visitors
to the museum in Cultra cannot fail to notice

the superb setup of the MESNI. So we are
happy to pass that on, and to give you a taste,
publish a photo of Bob Symes driving a ‘Lion”
at Cultra recently.

MESNI is an active club with super
| facilities. To see more visit www.mesni.co.uk

Society will have a special momento for all
entrants.

Bob Symes with Cultra Lion.

by B. TERRY ASPIN

John Harrison

Winner of the great prize to measure
longitude at sea using his chronometer.
Harrison’s earlier clocks used in the
longitude quest are the inspiration for the
clocks by A. J. S, Pratt, the second of which
is described in this issue.
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Drilling digital scales

SIRS, - You published a very (for
me) timely article on digitising a
milling machine which was most
helpful as I have just purchased a
Warco WM 16, this being the largest

mill that I can
BUT! There is

and heaviest
accommaodate.
always a but!

How on earth do you drill the
hardened stainless steel scales? I
have only succeeded in making an
impression despite using new
Dormer drills.

Due to the restricted clearances
on my machine | have had to
modify the method of mounting the
DROs and drilling each end of the
“Y" axis scale is the obvious choice.

Hope that you can help.

Peter Gain, by e-mail.

Malcolm Stride replies:

I have replied to Peter directly but
others may find themselves in a
similar situation. The scales may
vary, but mine drilled reasonably
easily by drilling from the front
Jace. I suspect that the back and
outside edges are hardened but the
drill will break through once
started from the front. Shortening
the scales is hard work with a
hacksaw and I averaged one blade
per two cuts. An abrasive disc
might be easier.

Boxes to identify

SIRS, - I am writing in the hope that
one of your knowledgeable readers
may be able to help me. My father,
(a long time engineer at Laycocks)
died a short while ago and I am now
in possession of some tools but also
two boxes. My question is, what
went into them? I enclose two
photographs. I am hoping one of
your readers may help by possibly
pointing me in the direction of an
old catalogue.

Brian Cutler, Lancashire.

Colour
reproduction
SIRS, - Either my eyes
are going funny, or people are
painting their locomotives some
odd colours these days. In M.E.
4269, 17 March 2006 the
locomotive on the cover has a buffer
beam in tasteful shades of orange
and custard, as does the nice L1 on
page 315. The Midland 4-2-2 on
page 314 has a tender in a delicate
pink. On reflection, I suppose this is
appropriate for a Tender Behind!
(Sorry).

Otherwise, congratulations on
the overall standard of illustration in
‘Ours’ these days.

Alan Atkinson, Yorkshire.

Save the planet?

SIRS, - I am writing to you fully
aware that my subject may be
contentious and provocative. As 1
read your pages, issue after issue, |
am awed by the talent, skill and
innovation shown by your many
contributors in the matter of energy
conversion. Their ingenuity and
inventiveness knows no bounds in
this field.

But I am haunted by a
conversation many years ago with
my ‘old boss’ (a practical scientist
and engineer second-to-none) when
I told him of my aspiration to “buwild
models when I retire”. He replied
“All very well, but one should really
concentrate on inventing things that
are useful ". OUCH!

So is it beyond the wit of your
specialist contributors that their
talent should not occasionally focus
on practical apparatus to encourage
the average garden-shed enthusiast
to build viable devices that would
help to alleviate the increasing
threat of power starvation both in
this and in the developing world?

The appliance-of-science in this
experimental area could well spark
a major breakthrough one day. To
quote Professor E. R. Laithwaite in
his book How to Invent (Thring &

Laithwaite, Macmillan Press, ISBN
0-333-220269) “There is an
inventive streak in all of us to a
greater or lesser extent, but it must
be developed to be useful...!"”

Not exactly what he meant in the
context of his book, but sufficient
for my request in this letter!

M. R. Clay, Kent,

A thank you and some
information

SIRS, - I would like to thank Mr.
Jan Abbott (M.E. 4268, 3 March
2006) for replying to my query on
the subject of printing photographs
and engravings etc. [ was hoping to
find some dates of when these
processes were invented to enable
engineering rescarchers to give a
date for illustrations and therefore
when the machine was invented.
His reply was, nonetheless,
interesting.

Ref. Smoke Rings in the same
issue, Mr. Taylor is looking for
information on the Mann Wagon. A
new book by John Pease on the
history of the Mann's Patent Steam
Cart and Wagon Company is
available  from  the Road
Locomotive Society sales officer:
Peter Smith, 2 Ocean View,
Polruan, Fowey, Cornwall PL23
1QJ, price £24.99 plus postage.

The Museum of English Rural
Life at Reading University does not
appear to have anything from
Mann’s but does have drawings and
sales ledgers from: Burrell; Fowler;
Ransomes, Sims & Jefferies; and
Wallis & Steevens. Hope this helps.
Tony Webster, by e-mail.

Cutter safety

SIRS, - May I be so bold as to add
to the safety advice given by Mr.
Spenlove-Spenlove in his article on
Spindle Mounted Milling Cutters,
M.E. 4270, 31 March 2006, If
milling cutters are sent out for
professional sharpening they are
likely to be returned with the
business end coated in a sort of

Brian Cutler is trying to find out what went into these two boxes
that have come into his possession. Above; A Chesterman

Protractor Box — No. 96 with rule No. 80. Right; - Moore & Wright
Precision Tools Box - No. 130.

rubbery dip, which one is tempted
to remove by twisting off for re-use
later. The very act of grasping the
covering with sufficient grip to
remove it will probably cause the
very sharp edges to slice through
said covering and ones flesh as
well. 1 found this out the hard way;
luckily my workshop first-aid
cabinet was close by.

The moral is that one should
wear thick leather gloves when
handling newly sharpened cutters,
David Bennett, Bucks.

April fool?

SIRS, - Whilst quite happy that 1
found the *April Fool’ entries on the
pages of M.E. 4270, 31 March
2006, I am somewhat bemused at
what looks to me to be an apparent
tongue-in-cheek description of a
machine called a ‘Printing lathe’ as
described in Post Bag of that issue.

Having been employed in many
disciplines during my career, but
not including printing, [ cannot
bring myself to believe that such a
machine existed. The first thing that
worried me was the requirement for
a ‘Hi-Fi* valve amplifier unless the
operator wanted Music While You
Work prior to the introduction of
Walkmans, iPods, etc.

Then I got to wondering how
such a system with a built in
process time lag could produce
engravings such as those luckily
shown on pages 393 to 396 of the
same issue. Absolutely impossible |
believe.

Another give away is the lack of
a light proof cover for the scanning
head. It would be very difficult for
the head to read accurately in
ambient lighting,

I shall be watching, with interest,
further editions of Post Bag for
similar comments.

Colin Long, Essex.

Coil winding machine
SIRS, - I am in possession of a
Macadie automatic coil winder
Model T.D.S.M manufactured by
The Automatic Coil Winder &
Electrical Equipment Co. Ltd.,
Winder house, Douglas St., London
SWI1. It carries a patent number
199417.

I am enclosing a photocopy of a
page from a catalogue showing the
same machine. After a clean up the
machine appears to be in good
condition and 1 have already
managed to wind a coil.

Any information in the form of
memories, Wwrite-ups, pictures or
perhaps a copy of a manual for this
machine from your readers would
be greatly appreciated.

T4
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Most importantly I would like
information about the mechanism
which switches over the direction
of the winding, as my machine
appears to have some parts missing
in this area.

Anton Vella, Birmingham.

A4 Locomotive
streamlining

SIRS, - With reference to the LNER
Class A4 Pacific in 3!2in. gauge
with  the ‘cut-away’  type
streamlining that I am building.

Do any of our readers, by any
chance, know of someone who has
recently (or not so recently come to
that!) built an A4  with
streamlining?

If so then I would be pleased to
receive their details so I can
hopefully pick their brains.

Steven Marshall, Cambs.

More on Juneero

SIRS, - I too was very interested in
Peter Spenlove-Spenlove’s letter
(M.E. 4255, 2 September 2005)
with regard to the Juneero tool. By
coincidence, I have made reference
to the same equipment in an
article, on a completely different
subject, that I have prepared in
readiness for submission to the
Editor in due course.

My own Juneero tool was a
Christmas present from my
parents, I think shortly after World
War Two and a decade or so after
Mr. Preston’s purchase, when I
must have been 11 or 12 years-old
at the time. I clearly recall how
proud I was when [ constructed a
stand for my father’s shaving kit
and a toast rack for my mother,
who was even gracious enough to
actually use it for a while!

My photo 1 shows the tool,

‘MACADIE’
AUTOMATIC

The coil winding machine for which Mr. Vella seeks information.

unlike Mr. Preston’s sample,
resplendent in its factory finish and
the storage box showing a purchase
price of 25/-, the small bending tool
being available as an optional extra.

The included literature describes
the equipment as “Six practical
tools in one” and lists a
considerable number of design
sheets that could be purchased at 2d
each. Nearly 60 years on, reading
down the list, the following offers
caught my attention: - bicycle
propeller, slide gauge, pantograph,
buffer stop, photo frame, porter’s
barrow, signal box, footbridge,
signals, engine shed, water tank and
a selection that perhaps reflected the
troubled times of recent years,
battleship, Spitfire, Hurricane,
Blenheim bomber, Lysander, aircraft
detector, ARP rack, searchlight and a
blackout lampshade.

I can also confirm that a variety
of materials were available for use
as the list included nuts and bolts;

metal — plain and coloured red,
green, blue, orange, black and
assorted colours; corrugated metal -
available as above; metal discs of
various diameters; steel strips, steel
rods and angle iron, all supplied in
15in. lengths; glass substitute in
various colours; springs and
transfers for brick, slate and stone —
supplied in 1/- packets.

A further piece of publicity
(photo 2) also raised a smile. The
company invited builders to submit
entries to a “Designer’s Contest in
Junior or Senior Sections” when
cash prizes could be won if the
submission was considered to be
suitable for inclusion in the
manufacturer’s Series of Design
Sheets. The invitation continued
with the promise that the entry
“would be published under the
designer’s name, with 10s 6d being
awarded for a Junior and £1 s for
a senior enfry accepted”. In
addition, six complimentary copies

of the Design Sheet will be supplied
so that “the contributor can present
them to friends and the contributor
will also be presented with the
Fellowship of the Juneero Club".

The company must have thought
that this was a great idea as the
publicity leaflet stated that “This is
a fine opportunity of gaining
recognition of your skill and ability
and we hope that you will send in
your ideas for consideration. There
is no entry fee or expense of any
kind and models not accepted will
be promptly returned if postage is
included. You should become a
member of the Juneero Club by
writing to the Club Secretary,
Juneero Ltd., Stirling Corner,
Borehamwood, Herts.”

How times have changed, or have
they? Is the spirit of the Juneero
enterprise still current or has the
message never been away and has it
been reflected in the columns of this
excellent magazine and other
associated publications since the era
of LBSC and his contemporaries?

With an obviously well organised
manufacturing and marketing
organisation, | am left wondering
whatever could have happened to
cause the demise of such an
established company. How long did
it last after the mid-1940s and what
happens now at Stirling Corner? No
doubt many within the readership
will know the answer to my queries.
Geoff Dowden, Oldham.

Portass lathes

SIRS, - In reply to the letter of T.
W. Bridgeland (M.E. 4270, 31
March 2006), many thanks for
giving me the idea of going in a
different direction of research. |
now have a better idea of the origin
of this lathe.

[alas &
m«d Model for Publication
mo’ne a Name for Jourself

DESIGNERS CONTEST
Condifions of Enfry

y Ter all Cemare.

e tavite deslgzs
frem Junrars sagiosssy
N for pubdisasion tn eur
S vtandard garies af
Junserc Desips ldesta,
L1 secopiad dnsipns
w1l Y grwisesd in the
dnnw atyle e aws of
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In reply to B. E Atkins (same
Post Bag) who also sent a picture of
his lathe. I now think it to be a
‘Portass’ made machine and badged
as Zyto of around 1938/39, as this
fits in very nicely with the previous
owners comments.

He bought the lathe new, complete
with cast iron stand and tray and kept
it all his working life, it being totally
refurbished around 1990.

I think these lathes are the “Super
Zyto', its bed and headstock are cast
as one piece and the rest of the specs
seem to be such a very close match.

If anybody out there has any
other information I would be
grateful if this could be passed on
Mick Johnson, North Yorkshire.

Variable speed control
problems

SIRS, - Having owned a Clark CL
300M lathe for approximately one
year I had no cause to find fault
with it.

But just recently 1 found that the
speed control potentiometer was
behaving erratically. At first, 1
thought it was the cold weather, but
as the weather warmed up it was
still not right.

So having decided that it was the
switch at fault I removed the plastic
knob (two grub screws) and sprayed
the shaft base of the potentiometer
with Servisol switch cleaner
working the switch backward and
forward whilst spraying. This has
done the trick it now performs as
new. | thought some of the owners
of this lathe might try this before
replacing the switch.

Please remember to disconnect
from the supply before spraying.
Mike Day, Guernsey.

I/C exhaust design

SIRS, - I have a mathematical
formula for designing exhaust
systems using ‘Standing-Wave
Scavenge'.

The formula is:

BSD2/1400d

Where B is the bore of one
cylinder in inches, S is the stroke in
inches, and D is the dwell - the time
that the exhaust valve is open - in
crankshaft degrees. d is the
diameter of the exhaust port, not the
exhaust valve.

The resulting equation should
give you a length in inches.

You should double, or more, this
length to enable the pipe to clear the
engine.

An expansion chamber with a
diameter of three times that of the
pipe and with a capacity equal to one
cylinder should be attached to its end.

If you are building a manifold of

The lathe for which Mr. Abbotts seeks further information.

two, three, or four pipes they should
be of equal length and open into a
common expansion chamber.

If you are building a manifold for
a three-port 4-cylinder engine, i.e. a
Mini, you should use the LCB -
Long Centre Branch - method. The
outer pipes should Siamese, then be
extended to match the double -
length of the centre branch before
joining into the common expansion
chamber.

Are there formulae for:

Valve overlap,

The periods around tde (top-
dead-centre),

Inlet valve opening lead/exhaust
valve closing lag,

And bdc (bottom-dead-centre),

Exhaust valve opening lead/inlet
valve closing lag,

These, I believe, affect the ability
of an engine to ‘idle’. Is any of this
relevant to *small scale’ engines?
Peter Brown, Nottingham.

Boiler stress calculations
SIRS, - I was very confused by Mr.
Collyer’s letter (M.E. 4264, 6
January 2006) regarding stresses in
small copper boilers. Was my 55
year-old strength of materials
education that much out of date?
Had I better hang up my calculator?

However, after a while 1 took
comfort that someone more
competent than me would write and
put us right with some good theory
and a clear explanation.

This has now happened and we

should be grateful for the
informative letter from Mr. Martyn,
(M.E. 4271, 13 April 2006).

However, now the technical side
has been put right 1 must express
my dismay at Mr. Collyer’s
statement — “This is HND stress
theory, which is way outside the
scope of the M.E.” This, with
respect, is nonsense.

Heaven forbid that the M.E.
should print pages of mathematical
acrobatics every fortnight, but if it
will lead to safer and better boilers,
or whatever, when something useful
is offered, then I believe you should
publish at the appropriate level, and
not be limited by some supposed
intellectual barrier. The M.E. must
encourage the novice but equally it
should assist the expert because the
skills of the expert filter down to
the benefit of us all.

Derek Lampard, Somerset.

Clock making on small
lathes
SIRS, - Your correspondent, D. M.
Ricketts, queries the lack of
constructional projects for the small
lathes (M.E. 4272, 28 April 2006). 1
have described the construction of
several clocks using such lathes: -

My English Regulator was built
on the Cowell lathe.

I made at least four clocks using
the Unimat 3 and 4 lathes.

My weight driven brass alarm
clock was made on the Toyo 210
lathe.

Views and opinions expressed in letters published in Post Bag should not be assumed
to be in accordance with those of the Editors, other contributors, or Encanta Media Ltd.
Correspondence for Post Bag should be sent to: -

The Editor, Model Engincer,

Berwick House, 8-10 Knoll Rise, Orpington, Kent, BR6 0EL: fax: 01689-886666

Publi

or to david.carpenter@encanta. co.uk

15 at the d

of the Editor.

The content oflel‘lnrsmy be edited to suit the mg;azme style and space available.

Correspondents should note that p

2 Ry

y involve

a minimum lead time ufsut weeks for material submitted for p:nbhmhon

In the 1 of

lents’ details are not published

unless speclﬁc instructions to do so are given.
Responses to published letters are forwarded as appropriate.

The 3/4 second pendulum clock
was constructed on the Peatol lathe.
In each case all the wheel cutting
was carried out on these tools. A
free catalogue listing all these
clocks can be obtained from
RiteTime Publishing, tel: 01420-
474747.

John Wilding FBHI, Sussex.

Another mystery lathe
SIRS, - I was given an old centre
lathe 20 years ago. Lee & Hunt of
Nottingham manufactured the
machine and I am advised the year
of manufacture was between 1890
and 1910.

Would any of our readers know
where [ can find relevant
information regarding the past
history of the Lee & Hunt company
and any manuals or drawings
detailing this particular machine?

I enclose an image of the
machine to help.

Phillip Abbotts, Notts.

Sifbronze in boilers

SIRS, - It is extremely unfortunate
that Peter Rich tells us in print that
he uses Sifbronze for the major
joints in his boilers (M.E. 4272, 28
April 2006).

Sifbronze must not be used for
boiler joints. It is a cupro-zinc alloy
that can be subject to a process
known as dezincification - the
progressive leaching out of zinc,
leaving porous, weak copper.

The process occurs in conditions
of high water temperature and is the
result of reaction with water
treatment chemicals, put in by the
water supply company. It can
certainly occur in the Derby area
and I understand it also extends to
Birmingham.

Experience on British Standard
and British Rail specification
drafting committees showed that
important items require specific
reference and as a member of the
British Model Engineering Liaison
Group, | asked for such a reference to
be made in the new Boiler Test Code,
but it was considered that the general
statement in the first paragraph in
Appendix A would be sufficient. But
of course this only refers to silver-
soldering, not brazing.

I still feel strongly that reference
to de-zincification be made in the
Test Code, particularly as the
hydraulic test periodicity has been
put out to four years.

I am sure that anyone who has
witnessed first hand the effects of
dezincification, as | have when a
blow-down plug blew out, would
support me in this.

Dennis Monk, Derbyshire.

6
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TWO SKELETON CLOCKS
IN THE STYLE OF
JOHN HARRISON

A.J]. S. Pratt

describes why, and how, he made a
second clock

@ Part Il continued from M.E. 4276

en | gave away the first clock my
wife confessed she wished I had kept
it. So I decided to make another,

smaller version, to replace it.

The first clock was not very compact because
the pendulums had to swing over the base pillars,
and the spring barrel and fusee were above each
other which added to the height. In the second
clock I decided to have two spring barrels on either
side of a single fusee, a smaller (144 tooth) great
wheel and pendulums overhanging at the front.

There would also be a sweep second hand and
a remontoire.

The plates would be strips of !/8in. engraving
brass built up like the first clock, and there would
be ball races on all pivots.

I retained the grasshopper escapement, but
used the pallet/composer arrangement designed
by W. R. Smith in his grasshopper clock featured
in the M E. some years ago.

The synchroniser arrangement was the same
as the first clock.

Figure 1 is the layout of the escapement, the
starting point of the design. Note that the
composer springs now carry the adjusting screws
which control the depth of engagement of the
pallets. These screws have lignum vitae pads on

their tips, as there is relative movement between
the pad and the back of the pallet when the nib is
fully engaged. The angular position of the pallet
pivot is adjusted with the curved slots and
clamping screws. The centre distance of the
pendulum pivots is now 6.5in. compared with
7.25in. for the first clock.

The escape wheel has 30 teeth, cut with a
deadbeat cutter with 5 degrees of undercut, and
the pallets have inner nib surfaces that are radial
to the escape wheel centre.

In practice | found it necessary to relieve the
inner surface of the pallet to clear the tooth
behind the engaged tooth. At one stage I
considered adding a second nib so that as the
escape wheel rotates, the following tooth engages
and prolongs the impulse, rather like a rack and
pinion. This has been done on grasshopper
escapements. Being lazy, I just filed a relief in
the pallet face.

Unlike the first clock, which was a development
project, I completed the design before cutting any

©
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6.5”

Figure 1

©

Figure 2 shows the full CAD
drawing of the clock.
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metal and made it virtually to drawing. The only
commercial parts, apart from bearings, springs
and screws were the dial and hands.

Photo 1 compares the two, showing how much
more compact the second is compared with the
first. Also, note that the compound pendulum is
slightly shorter, yet still has the same period as
the larger one. The disc weights are the same
diameter, but the upper are thinner. The period is
adjusted roughly by sliding the whole pendulum
rod through the pallet carrier, and fine
adjustment is by a small jockey weight threaded
onto the upper part of the rod below the
upper weight.

Train

Because this clock has an escape wheel which
rotates once per minute, the train really needs a
third wheel, and as | had made a regulator with
0.6 module wheel teeth, I decided to use the same
wheel sizes:

Great wheel 144 teeth
Centre wheel 96 teeth
Third wheel 90 teeth

All pinions 12 leaf lantern pinions.

The provision of a sweep second hand added
some complication because the centre arbor has
to drive the hands which are coaxial with the
escape arbor!

This is achieved by fixing the position of these
two arbors such that a train of three identical
gears can transfer to rotation of the centre arbor to
the minute hand cannon tube. The centre one of
these wheels also carries the pinion that drives
the hour hand cannon tube. Rather neat, but |
can’t claim any originality in this feature, as there
are many clocks with this arrangement. The
wheels have 45 teeth, 0.6 DP, so the centre
distance for the arbors was fixed at 2.125in. This
required the third wheel arbor to be offset and its
position fixed by the traditional depthing method.

Photo 2 shows the wheels that transfer the
centre arbor rotation to the escape arbor. Note the
spring slip washer on the lower wheel that
enables the hands to be adjusted

The fusee required a double groove to
accommodate two fusee lines from the spring
barrels on either side. The shape was calculated
for the characteristics of one spring, but with a
pitch of 7t.p.i., not 14. Two grooves were cut at
this pitch, but starting 180deg. apart, in effect a
two-start thread. This meant that the fusee was
nearly twice as long as for the first clock, and
consequentially the whole clock is deeper, front
to back. The double fusee was not really
necessary, but it made the whole arrangement
symmetrical. A single stop iron was used, and
purlin fusee line.

Normally the winding ratchet for a fusee
clock is inside the fusee cone which enables the
whole surface to be used for the line or chain. |
decided to use an external ratchet on both clocks
because letting down the spring is so much
casier and quicker.

Remontoire
A spiral spring remontoire similar to the first
clock was made, together with the fly and its
wheel and pinion, star wheel and detents.
However, 1 was anxious to see how the clock
performed, so as soon as the main train was
made, | set the clock going. It worked so well
from the start and I was dubious about a
remontoire that resets every 10 seconds, so [ have
never fitted it (photo 3).

Manufacturing techniques

Rather than give a blow-by-blow account of the
making of the clock, here are a few wheezes and
dodges I have acquired on the way.

Wheel cutting

One of the first tools | made, when [ set up my
workshop, was a dividing head, to work with the
lathe. I have an elderly 7B, sans gearbox, but
with a dial leadscrew handle. Such luxury!

I can’t remember where I got the kit for it from,
but the spindle housing is a lump of cast iron which
I bored by mounting it on the lathe cross-slide. The
spindle has a 2 Morse Taper and is threaded to take
Myford accessories. The head was designed to
take Myford change wheels both for simple direct
indexing and with a compound set up.

The latter caused an early downfall when a
cumulative pitch error in the gear train left me
with half a tooth on the last cut. I threw away the
compound bit and made a worm and index plate,

which [ still use.
-

The remontoire that never was.

18
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For my first two clocks, the index head was
mounted on a vertical slide and the wheel cutter
in the lathe spindle.

I then borrowed some drawings of the Quorn
grinder and made just the spindle, which I now
mount on the vertical slide with the wheel cutter.
Two Chronos index plates make up the wheel
cutting department.

The Chronos plates go up to 120 teeth, so for
higher counts it is back to the home made
dividing head and the lathe, or the milling
machine for the 240 tooth wheels.

I have made a set of mandrels to suit most
wheel sizes and bores, all 0.5in. shank to fit
in a Myford collet, either in the lathe or
dividing head.

Lantern pinions

Having turned these in a collet, I drill them using
the home made dividing head. Because this was
bored on the lathe’s cross-slide it is dead on
centre height. 1 can never get another lathe
because the dividing head wouldn't fit!

I set the head spindle between centres, zero the
cross-slide thimble, clamp the head down and it
is then lined up precisely with the lathe spindle.
The pitch circle radius of the pinion is then set on
the cross slide and the trundle holes spotted with
a centre drill.

One trick [ have learnt is not to remove all the
material between the end walls of the pinion. I
plunge in with a thin parting tool and make two
or three grooves depending on the length of the
pinion. This prevents the drill from wandering
before it touches the far wall of the pinion. The
intermediate material left in place steadies and
supports the drill and ensures that the trundles
are on the true radius at each end and are not
drunk. Removing the extra material is another
operation, but it is worth it.

I glue the trundles in the pinion and cut off the
surplus material with an abrasive disc in a
Dremel held by hand against the tool post on the
lathe! No H and S police here.

Drilling and tapping

Before 1 had a workshop 1 attended evening
classes and made a sensitive drill to G Thomas’s
design. This is an indispensable piece of kit for
precise drilling of clock parts. I tap holes from 12
to 4 BA, pulling the drill over with the round belt
drive.

I try and avoid hand held tapping.

Crossing out wheels
Accurate marking out is the key to clean, even
spokes in a wheel, I use a black felt tip marker
rather than layout blue, and scribe the rim and
boss of a wheel while it is still in the lathe. The
spokes are also scribed either in the lathe using
the division plate and a surface gauge on the
cross-slide, or in the dividing head on a small
surface plate. The surface gauge is set to half the
spoke thickness above the centre line and all lines
are then scribed at one setting.

For the very large and thick (0.1875in.) wheels,
I made a wooden fixture to hold the rim of the
wheel while I sawed them with an Abro file in a
12in. hacksaw frame. For the rest I used a piecing
saw. | always sit down to use the piecing saw, and
I now need a head band magnifier!

Setting up the second clock
There is very little to say. I made a jig to hold

the pendulum rods wvertical while the
synchronisers were connected. I used two fine
piecing saw blades to connect them, and they
are still there. One of the pallets needed some
metal off the tail to make it release properly and
I had some trouble getting the No.67 drill to run
true in the lignum vitae bush in the pallet. The
pallets are quite long and any small error in the
bush causes the pallets to be off line with the
escape wheel.

The clock ran immediately and seemed much
easier to set up than the first. Perhaps this is
because it is grossly over powered. Although 1
reduced the strength of the springs, two of them
still deliver much more torque to the train. The
spring drums are much longer than the actual
springs because they have to match the length of

the fusee. Even so, it takes a strong wrist to wind
up the clock.

The time keeping of this clock is quite good
considering the pendulum rods are carbon steel
and it is subject to significant changes in
temperature during a week.

The case

I used the same method of assembly for the case
(photo 4) as with the first clock. However,
because the case is smaller, an opening door
would have looked too heavy, so I opted for a lift
off case. However, to wind the clock, I devised a
couple of spring supports at the side of the base,
on which the case rests when lifted up, so that the
clock can be wound and the hands set.

Acknowledgements
Although I tend to work alone I would like to
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acknowledge the help I have received from local
suppliers such as Gratton Engineering in Derby
who let me rummage through their material
stocks and who machined the spherical
pendulum bobs for the first clock. Also Ian Cobb

who supplies wheel blanks by return of post.

I also find articles on clock making in the
Model Engineer often helped me solve some of
the more difficult aspects of making one-off

experimental time pieces.

Modified Pallet for First Clock Shown on Right Hand Side

1 hope my contribution will encourage others
to start with a clean sheet of paper (or PC screen)
and design a unique clock which may well
puzzle some clock maker in a future age.
Why on earth did they do that?
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An engineer’s square and a turned roller being
used as an improvised sine bar.

Milling the steam ports in the cyﬂnder Note the
improvised clamping arrangements.

TI' -

The set up used for drilling the steam passages
from one of the end faces of a cylinder casting.

DRILLING STEAM

Duncan Webster

puts a new slant on the problem of
drilling steam passages in Sweet
Pea cylinders.

n my current project, a Sweet Pea, the
Odmwiug shows the steam passages

between the ports and the cylinder bores
at an angle to everything, as can be seen in fig 1.
I am sure that this could be resolved by three-
dimensional geometry, but holding the cylinder
block at the required angle without an adjustable
angle plate would be difficult.

It looked to me as though the passages could
be made parallel to the mounting face, and only
then need to be angled in one plane, see fig 2.
That only left setting them at the correct angle to
worry about. Attempts to line things up by eye on
previous projects have been successful. However,
on one it was a close run thing and I nearly had a
drill poking out of the port face. My angle
protractor is not at all accurate, and it would have
been difficult to get in place anyway.

Whilst sitting in a tedious meeting at work, |
got to musing on the problem. “If only I had a
sine bar and a set of Jo blocks”, thought I, then
it dawned on me. Using a roller turned to the
correct diameter and my engineer's square, |
could make a sort of sine bar in situ (fig 3). It
would have been possible to calculate the
required diameter for the roller, but it is a lot

PASSAGES

casier using CAD. 1 saw no reason why the ports
had to be all in one plane, so I worked out where
the other two holes should be (again on CAD)
and, after locating the first one using a sticky pin,
moved to the next two by dead reckoning and
twiddling the handles on the miller. All four sets
of ports turned out identical, unfortunately my
photographic skills cannot manage a close up.

As each passage is in the same plane as its
neighbour, they came out at different depths in
the ports. This did not matter in this case, but had
this not been acceptable, it would not have been
much more difficult to work out an angle and
make a setting roller for each port.

The photographs show the various set-ups
used for milling the ports and drilling the
passages. | do not believe in pretty clamps, using
whatever is to hand means I have no
compunction in drilling extra holes, welding bits
on or sawing bits off to get exactly what I want.
The green coloured square tube was part of a
garden gate in a previous existence. It is now
back in the scrap box waiting another
incarnation. If a particular piece of scrap keeps
on being used, | might make a pretty version, but
not often

Rather than marking out the holes in the
cylinder covers, | made a drilling jig, again by
dead reckoning. This had one hole to reference
the passages, so when drilling the cylinders, |
could position the jig relative to the passages,
then mark one of the stud holes with a fine felt

tip pen, then put the cover on aligned with the
mark by eye and use the cover to spot through
for the tapped holes in the cylinder. The spigot
ensures concentricity. No fantastic accuracy
required here, just making sure the stud holes
are not too close to the passages. As they turned
out, all the covers are interchangeable as far as
stud holes go, and can be turned over and put
back on

. showing that the drilling is
pretty accurate.
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Tony Griffiths
concludes his description of lathes
from this successful company. No. 3

o complete our rundown of Harrison
T lathes, we look at three designed for

heavier work in the toolroom and
maintenance shops.

Harrison M400 lathe

The M400 was a heavily built if conventionally
designed industrial-quality lathe with an
exceptionally strong, deep (380mm - 15in.) and
wide (360mm - 14.125in.) bed. Although it was
intended as a medium-duty production lathe, it
was also claimed by the makers to be capable of
handling, through its wide speed range and great
strength, both toolroom and general repair-shop
work. It had a swing of 450mm (17.75in.) and a
capacity of either 1000mm, 1500mm or 2000mm
(40in., 60in., and 80in.) between centres. The
induction hardened bed could be ordered either
straight, or with a detachable gap able to accept
up to 480mm (19in.) in diameter and 115mm
(4.51in.) thick.

All models had 18 speeds progressing in a
ratio of 1.46 from either 40 to 2000rpm, or 31 to
1600rpm, powered by a 7.5kW (10hp) 3-phase
1500rpm motor mounted on an adjustable plate
bolted to the back of the bed immediately below
the headstock. Four V-belts transmitted the
power to the geared headstock - the input shaft
of which carried individual clutches (made by
Matrix) for forward and reverse drive. On the
outboard end of the main spindle was a powerful
self-compensating electromagnetic spindle
brake manufactured by Warner. Spindle speeds
were selected by a pair of neat, concentrically
mounted dials that allowed both rapid, positive
selection with the minimum of confusion for the
new operator.

The 65mm (2.5in.) bore spindle was fitted
with a hardened and ground No. 8 D-1 Camlock
nose, carried a reduction sleeve to hold a 5 Morse
taper centre and ran in expensive Gamet pre-
loaded Super-precision bearings. The headstock
gears and bearings (for this was a machine of
considerable strength and capacity) were pump
lubricated from a separate oil tank held in the
base of the machine.

The cross-slide was of the full-length type and
both it and the top-slide (which could be swivelled
through 360 degrees), were fitted with taper gib
strips. The handwheels were of the typical
Colchester/Harrison ‘semi-lever’ type with the
micrometer dials (dual-reading metric/English
units were an optional extra) finished in non-glare
satin chrome; the cross feed nut could be adjusted
to eliminate backlash. When an M400 is
encountered with dual English/metric dials it is
worth knowing the cross feed screw and nuts can
be either of English or metric pitch - to tell which
is fitted look at the micrometer dials: that fitted to
the outside position (nearer the operator) indicates
the pitch of the screw e.g. if the outside dial is
metric so is the feed serew and nut.

Harrison M400 catalogue

Harrison
MA4aoo

HARRISON
LATHES

The tailstock was robustly built and fitted with
a 73mm diameter (2.875in.) spindle with 155 mm
(6.125in.) of travel and a No. 5 Morse taper. The
spindle was engraved with ruler marks in either
inch or metric graduations (or sometimes both)
with a rotary micrometer dial fitted as standard.

A variety of electrical-safety installations was
offered, but usually consisted of a long, foot-
operated bar fitted between the cabinet legs that
controlled the action of a combined motor switch
and spindle brake. Unfortunately the stand,
through heavily constructed and complete with a
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splash-back, was fitted with neither a slide-out
chip tray nor any sort of storage.

An M400 weighed 1753kg (3857Ib) in
1000mm between-centres form; 1956kg (43041b)
as a 1500mm capacity machine - and 2159kg
(47601b) as a long-bed, 2000mm model.

Overall lengths were approximately: 2215,
2690 and 3240mm (88, 106, and 127in.)
respectively.

The screwcutting gearbox was able to generate
both English and metric threads: 51 inch pitches
from 2 to 84tpi and 54 Metric pitches from 0.2 to
l4millimeters. By the use of additional
changewheels 18 Module pitches from 0.2 to
3.5MOD and 27 Diametral pitches from 8 to
72DP could also be produced. The 27 power
sliding feeds varied from 0.04mm to 2.84mm per
revolution of the spindle in metric mode and
from 0.0016in. to 0.112in. in English. The power
cross feed rate was arranged to be half the sliding
rate. The gearbox was provided with an oil
supply, circulated by the lower gears splashing
into the lubricant.

The double-wall, oil-sump apron was of a
completely new design and was fitted with twin-
bevel gear drive (with dog clutches) to the power
sliding and surfacing feeds. This feature allowed
the operator to instantly reverse either without
having to stop the headstock spindle. A single
lever selected and engaged the power feeds:
returning the lever to its central position to stop
the cut could be done without effort, no matter
how hard the lathe was working. Electrical
control of the spindle was primarily from a lever
attached to the right-hand face of the apron,
where it fell conveniently to hand and, of course,
moved with the carriage as a cut was taken. An
emergency-stop button and ‘power-on” light on
the headstock was provided and both the
electrical isolator and coolant pump switch were
mounted on the left-hand face of the stand.

Harrison M450 lathe

The M450, developed directly from the M400
but fitted out for more arduous work, was
designed to ISO standards R1708, DIN 8608 and
BS4656 as a general-purpose machine suitable
for both production use and in maintenance and
repair shops - and, optionally, as a toolroom lathe
to BS4656, DIN 8605 and ANSI-B5-16. The
practical outcome of the various tests meant that
a length of free cutting mild steel 250 mm long
and approximately 56 mm in diameter was
guaranteed to turn within 0.0lmm - though tests
on a large batch of machines showed that this
figure was always bettered and had an average
value of 0.0025millimeters.

Although of the same capacity, the early
production machines were rather different to the
later ones, having a different design of apron and
a more restricted threading range; the swing was
450mm (17.7in.) with three bed lengths that
admitted 1000mm, 1500mm and 2000mm (40in.,
60in. and 80in.) between centres. A detachable
gap was optional and, when fitted, allowed the
lathe to turn a piece of metal 642mm (25.25in.)
in diameter and up to 206mm (8.125in.) deep.

The bed (dimensionally identical to that used
on the M400) had induction hardened V and flat
ways and was formed from a box section of high-
quality cast iron with a maximum depth of 380

mm (beneath the headstock) and a
width of 360 mm; heavy cross ribs
braced the front and back faces and left
clear spaces for swarf to fall through.
The stand, while adequately strong and
well made, had neither any form of
storage, nor a slide out chip tray - both
cost-cutting measures that would have
been certain to annoy the unfortunate
operator - if not the purchasing
company’s bean counters.

The headstock held hardened and
‘Reishauer’ ground gears fitted to
shafts rotating in Gamet precision
bearings - a double row at the front and
a single row at the rear; the gears and
bearings were supplied with oil from a
belt-driven pump attached to a separate
tank held within the cabinet base. The
spindle was bored to pass 65mm
(2.5in.) and was fitted with a hardened
No. 8 D1 Camlock nose and a reduction
sleeve to accept a No. 5 Morse taper. 18
spindle speeds were provided from
either 40 to 2000rpm or, optionally, 31
to 1600rpm from an easily-changed 7.5
W (10hp) motor fastened to an
adjustable plate bolted to the back of the
bed immediately below the headstock.
Separate Matrix-manufactured clutches
for forward and reverse operation were
fitted to the headstock input shaft but,
unlike the M400, an electro-magnetic
spindle brake (an essential feature on a modern,
high-speed lathe) was only supplied against an
extra charge. Two concentrically mounted, rotary
selectors with unambiguous markings, and
positive indents, selected the spindle speeds.

The oil-splash lubricated screwcutting and
feeds gearbox (with induction-hardened gears)
was controlled by three smooth levers - difficult
to operate with oily hands - and a single rotary
selector. On early machines with the push/pull
button on the apron 38 English threads from 2 to
T2tpi were listed together with 40 metric from
0.4 to 14mm, 18 metric module from 0.3 to
3.5MOD and 27 Diametral from 8 to 60DP.

Later machines, with the improved apron and
single-lever control of the power feeds listed 78
metric pitches from 0.2 to 14mm pitch, 79
English threads from 2 to 84tpi, 47 Module
pitches from 0.2 to 3.5MOD and 47 Diametral
from 8 to 64DP. The feed to the leadscrew
incorporated a torque-limiting mechanism and
the gear train was fitted with a shear pin. On
early lathes power feeds ranged from 0.002in. to
0.032in. (0.0508mm to 0.8128mm) sliding - and
exactly half those for the surfacing rates. The
power feeds on later machines (which were
identical to those on the M400) ranged from
0.0016in. to 0.112in. (0.04mm to 2.84mm) with
the power cross feed set, again, to be one half of
the longitudinal rate.

The double-walled apron was formed to hold a
quantity of oil within its base from where it could
be pumped by hand to the various spindles and
gears - and also to the bed and cross-slide ways.
On gap-bed machines the carriage-traverse
handle (which could be disengaged when using
power feeds) was positioned on the right-hand
side of the apron, while on straight-bed models it

The 65mm (25in.) bore spindle on the M400 was fitted with
a hardened and ground No. 8 D-1 Camlock nose, and ran in
Gamet pre-loaded super-precision bearings. The headstock
gears and bearings were pump lubricated from a separate
oil tank.

was on the left. On early M450 lathes the
selection of power sliding or surfacing was by the
usual kind of push/pull button (pull out for
sliding operation, push in for surfacing, with a
neutral position in the middle) with the
engagement by moving the longer and lower of
two levers on the face of the apron to the left. The
feed could be set for left or right sliding (or ‘in’
or ‘out’ surfacing) by a separate button below
and to the right of the selector button.

Later machines were fitted with a much
improved apron (also used on the M400 and
M500) with both selection and engagement by a
single lever mounted in the middle of the apron
and pointing forwards. A separate rotary control
was used to set the point at which the power-
feeds would be automatically disengaged if
overloaded. The makers described the leadscrew
nut as being of the ‘floating” type, used to ensure
‘maximum threading accuracy’. On the right-
hand side of the apron, immediately below the
standard-fit dial-thread indicator was a gated
spindle-control lever that provided electrical
stop/start and forward/reverse functions; in
addition, an emergency-stop button with a
‘power-on’ light was fitted to the headstock
while both the electrical isolator and coolant
pump switch were mounted on the left-hand face
of the stand.

The cross-slide was of the full-length type, and
both it and the top-slide (which could be
swivelled through 360deg.) were fitted with taper
gib strips. The handwheels were of the typical
Colchester/Harrison semi-lever type with the
micrometer dials (dual-reading metric/English
units were an optional extra) finished in non-
glare satin chrome; the cross feed screw could be
adjusted to eliminate backlash. When a machine | 2
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is fitted with dual dials the cross feed screw and
nuts (the nut was a 2-part affair with fixed and
adjustable components) and be either English or
metric. To tell which is fitted look at the
micrometer dials: the engravings on the outside
(nearer the operator) indicate which type is
fitted. i.c. if the metric graduations are on the
outside the lathe has been fitted with a metric
screw and nut.

The tailstock was robustly built and fitted
with a 73mm diameter (2.875in.) spindle with
155mm (6.125in.) of travel and a No. 5 Morse
taper. The spindle was engraved with ruler
marks in either inch or metric graduations (or
sometimes both) with a rotary micrometer dial
fitted as standard.

Unfortunately the stand, like all those fitted to
the larger M Type lathes, was fitted with neither
a slide-out chip tray nor any sort of storage for
tools, accessories or work in progress - although
a large splash back was included as standard.

A 1000 mm capacity machine weighed
1753kg (3857Ib), the 1500mm version 1956
kg(4304 1b) and the long-bed 2000mm model
2159kg (4760lb). Overall lengths were
approximately: 2215, 2690, and 3240mm (88,
106, and 127in.) respectively.

Harrison M500 lathe

When introduced the 500 was the largest
machine to join the original line up of M250,
M300 and M400/M450, and was designed to
meet the international ISO standards R1708 and
BS4656 for general-purpose lathes (suitable for
both production use and in maintenance and
repair shops). it was subjected to lengthy testing
by the Machine Tool Industry Research
Association.

The actual swing was 530mm with a choice
of three between-centres capacities of 1000,
1500 and 2000mm (40in, 60in, and 80in.). A
detachable gap in the induction-hardened bed
was optional and when fitted allowed the lathe
to turn a piece of metal 730mm (28.75in.) in
diameter and up to 200mm (7.875in.) deep. The
bed was identical in size and weight to that
used on the M400 and M450 lathes with a
maximum depth beneath the headstock of
380mm (15in.) and a width of 360mm
(14.125in.); heavy cross ribs braced the front
and back faces and left clear vertical spaces for
swarf to fall through. The stand, while
adequately strong and supplied with a splash-
back had neither any form of storage, nor a
slide out chip tray - both cost-cutting measures
that would have been certain to annoy the
unfortunate operator, if not the purchasing
company's bean counters.

The massive headstock held hardened and
‘Reishauer’ ground gears fitted to shafts rotating
in Gamet precision bearings - a double row at the
front and a single row at the rear; the gears and
bearings were supplied with oil from a belt-
driven pump attached to a separate tank held
within the cabinet base. The spindle was bored to
pass 80mm (3.125in.) and was fitted with a
hardened No. 8 D1 Camlock nose and a bush to
sleeve it down to a No. 5 Morse taper.

Eighteen spindle speeds were provided from
31 to 1600rpm from (an easily-changed) 9.2kW
(12.5hp) motor fastened to an adjustable plate

bolted to the back of
the bed immediately
below the
headstock. Five V
belts transmitted the
power to the geared
headstock — the
input shaft was
fitted with separate
clutches;
manufactured by the

Matrix Company,
for forward and
reverse  operation

and the main spindle
also carried (as
standard) a powerful
Warner electro-
magnetic brake
mounted on its outer
end. Two
concentrically
mounted, rotary
selectors that had
unambiguous

markings and

positive indents

selected the spindle

SP‘_}C::- oil-splash VM0 saddle and headstock.
lubricated

screwcutting and feeds gearbox (with

induction-hardened gears) was controlled by
three smooth levers and a single rotary selector.
Without changing or rearranging any of the end
gears (changewheels) 54 metric pitches from
0.2 to 14mm pitch, 51 English threads from 2 to
84tpi, 18 Module pitches from 0.2 to 3.5MOD
and 27 Diametral from 8 to 72DP. The feed to
the leadscrew (but not the powershaft)
incorporated a torque-limiting mechanism and
power feeds ranged from 0.04 to 2.84mm per
revolution of the headstock spindle (0.0016in.
to 0.112in.) with power cross feed one half the
longitudinal rate.

The carriage included the double-wall, oil-
sump apron of type newly developed in the
1980s where twin bevel gears, which
incorporated dog clutches, powered the
sliding and surfacing feeds; this feature
enabled the operator to instantly reverse
either without having to stop the headstock
spindle. The engagement lever for the feeds
worked through a simple safety gate and
merely had to be lifted to selected power
surfacing (cross feed) or lowered for sliding
(longitudinal feed) - returning the lever to its
central position, which could be done under
load from the heaviest cut, stopped the feed.
On gap-bed machines the carriage-traverse
handle (which could be disengaged when
using power feeds) was positioned on the
right-hand side of the apron, and left on
straight-bed models.

The makers described the leadscrew nut as
being of the ‘floating’ type, used to ensure
‘maximum threading accuracy’. On the right-
hand side of the apron, immediately below the
standard-fit dial thread indicator was a gated
spindle-control lever that provided electrical
stop/start and forward/reverse functions. In the

middle of the apron was a single gear (moving
through a vertical gate in a manner first used on
Kerry lathes of the early 1950s) that both
selected and engaged power feeds: a separate
rotary control was used to set the point at which

the power-feeds would be automatically
disengaged if overloaded.

The cross-slide was of the full-length type and
both it and the top-slide (which could be
swivelled through 360deg.) were fitted with
taper gib strips. The handwheels were of the
typical Colchester/Harrison semi-lever type with
the micrometer dials (dual reading
metric/English units were an optional extra)
finished in non-glare satin chrome, the cross-
feed screw could be adjusted to eliminate
backlash.

When a machine is fitted with dual dials the
cross feed screw and nuts (the nut was a 2-part
affair with fixed and adjustable components) and
be either English or metric. To tell which is fitted
look at the micrometer dials: the engravings on
the outside (nearer the operator) indicate that
type is fitted. i.e. if the metric graduations are on
the outside the lathe has been fitted with a metric
screw and nut.

Apart from its height the tailstock was
identical to that on the M400 and M450
machines; it had a 73mm diameter (2.875in.)
spindle with 155mm (6.125in.) of travel and a
No. 5 Morse taper. The spindle was engraved
with ruler marks in either inch, metric (or both)
graduations and a rotary micrometer dial was
fitted as standard.

A 1000 mm capacity machine weighed
1871kg (4124lb), the 1500mm version 2074kg
(45711b) and the long-bed 2000mm model
2277kg (5027Ib). Owerall lengths were,
approximately: 2215, 2690, and 3240mm b
(88, 106, and 127in.) respectively.
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Set up for milling the unit at 90deg. to the main
table axis.

Set up for milling the attachment parallel to the
main table axis.

The attachment with its side cover removed to
show the bevel gears.

HORIZONTAL SPINDLE
MILLING ATTACHMENT

Jim Haslam

continues with item 8, the spacers.
®Part Il continued from page 755
(M. E. 4276, 23 June 2006)

ace off the bar, machine the 6mm
Fdiamctcr and cut the thread. Part off the

component and finish to length. Centre
drill, drill 5mm dia. and tap M6.

Arbor support arm (item 9)
This was an afterthought. 1 considered
additional support for the output shaft
worthwhile and it fitted nicely in the available
space. It can be machined from any piece of
rectangular bar or fabricated from two pieces
silver-soldered together.

1: Mark out the hole for the bush and the
outline of the stem.

2: Set up in the 4-jaw chuck with the marked out
circle running true. Centre drill, drill and ream or
bore to size. The speed should be lowered for these
operations fo reduce the out of balance forces.

3: Reposition in the 4-jaw chuck, centre drill
and machine the 8mm dia. with tailstock support.

4: Cut the thread, mark out and centre punch
for the oil hole, transferring through the bush
when fitted.

L tingle
Tl

il 65 tan M6 1 Meas
i :;2'?«9 ¥
o 3 .
- L
—— a9 - 1281
T £, : 1

NI

A T

—

; 26"
=

MUDIFIED MG ¥ 1 HEX EOLT
Mapa Plate 1 MG Finry|

SPAGCER -4 OFF

. z | Mikd sleed - Mem D
J - - L}

AREDR SUPPDRT ARM
Mrd s20al Ibem 9

Orass o Dronze

p 25
fe] "o b
12
a2
I senl baieds - Ihee 9
- T (W
Ty REARING AUSH
e =2l fin
9| iwx e
T T '2 o626
Lwyht Prexs fa L]
'ﬂ-m No. ﬂumn? Fit on
o hoGhte Dutpel Shat
Coen ol
g, = | L
' I_‘?.; Eatnit af
oY DR Tnreass

©

1424 |85)

l__ s

COWER SFDEPLATE
1M Thigk - Zolf

©

v
- P o &at . l,
i .' —T \\
T 1 S
S' ) 20 y L |
E ! B
N:_‘ l (]
) . 1 i
I 2T 2Haks
g T 5eottwinta BODY
COVER WRAPPER
Yortgal Input
- Contre Lo
e,

Ta it P13 Baarivy 'llum 8
h lnf'ln?ﬂ' ehal
LoethibePress Fri (1.000 0)

leam E
T Sisolosud Plan
I 3 Banrew 200y &
- |Gttt Shotly
Yorbca
S Cartten Ly
- BODY -« [tom 14
¢’ ' Alumeiam or Lasl fron
-1 = i
e L*L%)
: il arn Anghe
. 1
75) lieen § e

MODEL ENGINEER 21 JULY 2006



The main attachment body being bored in the 4-jaw chuck. The material
chosen was Duralumin.

Modified bolt (item 11)
The depth stop casting referred to above is bored
to fit the machine quill. It is also split to provide
a means of clamping the casting to the spindle.
This slitting had allowed the casting to spring
closed on my machine. If this has happened on
your machine a broad nosed flat screwdriver
inserted in the slot will assist in springing it open
to facilitate adjustments.

The bolt (item 11) fits in the saw cut between
the cross-clamping bolt and quill. The bolt is
waisted to ease its fitting and removal.

Gearbox cover (item 13)

It is most essential that a suitable cover be fitted
although it can be made from materials to hand
and silver soldered or rivetted together. That
shown comprises a brass or steel wrapper and
two side plates made from 6mm thick Perspex.
The Perspex was available and it gives me the
satisfaction of seeing the gears revolve and
allows me to check for adequate lubrication.

Body (item 14)

The design of this milling attachment was
dictated by the recent acquisition of a length of
3in. square, Dural bar. Pure aluminium is rarely
used in mechanical engineering because of
difficulty in machining it and its low structural
strength. However, the addition of 4% copper to
aluminium plus some other trace elements gives
the alloy Duralumin, which is a far more useful.
It took me 30min to cut off a suitable billet with
my hand-powered hacksaw and then | was able to
machine the cut faces to length on the lathe. Had
this bar not been available I would have made a
suitable pattern and had a casting made - again in
aluminium alloy.

The part was machined as under:

1: Mark out and machine the faces square and
to size all over.

2: Mark out for the gearshaft positions, centre
punch and, with dividers, mark the large diameter
circles for the bearing bushes.

3: Set up the component in the lathe and drill
and bore one of the bearing holes.

4: Set up the other hole and again drill and
bore to size.

Lower turning speeds may be necessary on this
component to avoid problems with out of balance
forces.

Upper and lower mount plate
(items 15 and 16)
These two items can be made from steel, brass or

bored to finished size.

aluminium alloy, whichever is available. They
need to be 3/32 or !/8in. thick.

The top plate needs to be trepanned to obtain the
larger hole, which is a clearance fit on the milling
machine quill. I carried out the work as follows:

1: Cut out the plates to the specified size.

2: Apply laying out fluid and carefully mark
out the four fixing holes and the large hole in
the top plate.

3: Clamp both plates together and pilot drill
the four spacer fixing holes, having ensured
that the plate edges line up. Mark the two
plates so that their orientation to one another
can be repeated and then separate.

Trepanning the large hole in top plate in the lathe. It was subsequently

4: Mount the top plate in the 4-jaw chuck
and trepan the large hole, boring it to the
finished size.

5: Drill the two additional holes in the top
plate for the machine to plate fixing bolts.

6: On the lower plate mark out for the body
(item 14) fixing holes taking care to place
them correctly with respect to the position of
input shaft.

7: Mark out the support hole position and
drill. Open up all the pilot holes drilled in the
plates to finished size and deburr.

@70 be continued.

P———————""——" 431 D ) =1
S oals i
- I—. ; oy . i
- 1
K 2 | ¥ i | GaHole !
o0 ) 19 mto Body i
: i
[ 1] 1 e -
7 ‘EE'JI ' " . g‘ 12)
g . Ma— 1 1 2 Cerire [
. centre line ~. | ¥ 2 line i
i : n! l ¢
e
Orill M6
Ciene = =* - | o =
31/ o8 clear L B=
o i Ma - | =
30} Clearance
mles
Fl t ~8 .
- 51 i 4
e - ——— ————y {
18 1thek LOWER PLATE - ¥TEM 15
r | o
I
Fd Cleuranca
‘ lit orver Gl
2316 . v
o
155) Q')@
«  ofdnl
£ Sgat thro:
Arcm Lo
Fuata
]
1 a
178 glock
TR FEATE Sleal or ;-l'lt:lcrliﬂllm
ITEM 16 ©

86

MODEL ENGINEER 21 JULY 2006



Stowe - drawing by Simon Bowditch

STOWE

SOUTHERN RAILWAY ‘SCHOOLS’
CLASS LOCOMOTIVE

Neville Evans

continues his description of this
handsome class of Southern
Railway locomotive.

@ Part Il continued from page 32
(M.E. 4264, 6 January 2006)

ur model of the Southern Railway
‘Schools’ class locomotive, or rather

the ‘V' class as we really should call

it, is designed to be as close to scale as I can
reasonably make it. Having said that, I feel that
I must point out that it is impossible to build an
exact scale working model of any engine that |
know of, simply because of the fact that the
flanges must be enlarged to keep said engine
on the track. On the GWR for instance the
tyres were 5.75in. wide with flanges 1.3125in.
deep. The treads were coned at 1 in 20 with the
outer 7/8in. that overhangs the rail backed off
underneath by /8 inch. In 5in. gauge at

1.0625in. to 1ft. scale, this equates to 0.465in.
wide with a flange depth of about 0.116 inch.
A little too small for comfort. The modelling
fraternity have resolved upon a tyre width of
0.531in. together with a flange depth of 0.157
inch. It must be apparent that it is impossible
to increase the diameter of such things as
wheel splashers to accommodate an oversized
wheel flange, as this discrepancy would
become immediately apparent to the practised
eye. My practice has always been to take the

Full size slide bar stay. Note how the flush rivet heads are formed (photo: Dr.

Peter Thomas).

Expansion link stay and slide bar stay (photo: Dr. Peter Thomas).
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overall measurement of
the wheel, that is the
diameter over the flange,
and to work back down
reducing the actual
diameter over the tyre so
as to allow for the model
flange. This departure
from scale has the effect
of lowering the total
height of the engine by
an insignificant amount,
but as this is extremely
small when compared to
the overall height of the
locomotive, it is quite
unnoticeable.

The frames of the little
4-4-0 are in fact nearly as
long as a smallish 4-6-0,
as the ‘Schools’ is one of
the largest four-coupled
engines ever built in
Europe. Happily we are
not bedevilled with
thousands of extrancous
rivets around the place,
although come to think
of it, when they were
taken into shops for work
on smokeboxes and the
like they seem to have
had snap heads liberally
scattered where neat,
flush rivets grew before.
One exception is the
group of four bolt heads
to be seen at the extreme
corners of the front and
rear buffer plates, as well
as the 36 or so rivets that
hold on the two
strengthening plates that
are found just in front of

the cylinders; these
excrescences were
present on the new

locomotives as built.

A significant feature
of the ‘Schools’ is the
large and very obvious
bracing structure that
finds itself at the rear end
of the locomotive,
underneath the footplate
and presumably supports
the rather large cab, as
well as the back of the
footplate. We may be
able to turn this bit of
trellis work to our
advantage however, as |
am most anxious to move
the centre of gravity back
until it is at the very least
behind the driving axle.
In an effort to reduce
weight at the sharp end
as much as possible, I
have dispensed with the
usual solid block which
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A fine set of Stowe frames totally fabricated by Derek Tulley - the cast

components are not yet available (photo: Derek Tulley).

Inside motion and slide bar stay (photo: Dr. Peter Thomas).

formed the foundation for the front buffer
plate on most of my preceding engines. In fact
the large and extremely stiff inside cylinder
block more than makes up for any slight lack
of rigidity in this area. The cylinder blocks
have, of course, been lightened as far as
possible by the addition of lots of air among
the rather weighty metal. I have been toying
with the idea of making a set from heat-treated
aluminium L.M.25 alloy. Lovely stuff this, it
machines like butter, and is very strong and
rigid. I used it for many years to make Manx
Norton cylinder heads and barrels, in
conjunction with cast iron barrel liners. The
cylinder heads were given cast iron or
phosphor bronze valve seat liners but the
combustion chambers were simply plain
aluminium alloy straight from the machine.
Needless to say they gave not a scrap of trouble
from then 'til now.

Just in front of the cylinders there are a pair
of 16 gauge stiffening plates. These rather
obtrusive plates are rivetted onto the frames by
no fewer than 36 rivets on each side. Please
note that although I have detailed /16in. holes
for snap headed rivets, these heads have been
flattened out considerably by large men with
big hammers until they are nearly !/gin. in
scale diameter. Possibly the most useful thing
that you can buy at this stage of construction is
The Book of the Schools 4-4-0's by Richard
Derry, for the photographs alone. The picture
of Eton in photographic grey, opposite page

No. 1, will tell you more in an hour of careful
study using a magnifying glass, than I could in
a year of writing. Borrow it from your local
library if all else fails.

The centre stay is part fabrication and part
casting although the front portion, which also
carries the centre expansion link frunnions,
can easily be built as a fabrication from !/8in.
or even ¥/16in. steel plate, screwed together
and silver soldered. As can perhaps be scen
from the appended photo, Derek Tulley has
had to go the built up route, because he is
ahead of the pattern-making schedule. The
complete stay when rivetted up is immensely
strong and rigid. It could in fact be built as
heavily as possible even to the extent of
carrying extra ballast on the inside. I
appreciate that it resides a short distance
ahead of the driving axle, but it can easily be
balanced by a much smaller weight at a
greater distance aft of the centre of gravity.
In fact, with a locomotive of this power, we
should spare no effort in adding as much
weight aft of the front axle as possible.

The bogie is rather similar to the large
plate framed device that Mr. Hawkesworth
used under the front end of the ‘Modified
Hall’ and the ‘County’. The springing
however is quite different as the *Schools’
has coil springs as opposed to the leaf
springs on the GWR locomotives. One point
to note is that the downward slope on the
lower edges of the bogie frame to be seen in

Right hand outside motion and slide bar stay (photo: Dr. Peter Thomas).

the earlier photos of these engines, had to be
modified because of fracturing of the plates,
The bogie was of course the same as that of
the ‘Nelsons’ but carried 3.5 tons more
weight. New frames of greater depth were
substituted as can be seen in the G.A.
drawing of the later version of the
locomotive, that is the one with the le Maitre
chimney. The change over seems to have
occurred about half way through the building
of the class, and all the early ones had been
dealt with by the mid thirties, which suggests
a degree of urgency.

Smoke deflectors were fitted to the engines as
standard after the first batch of ten, and the
earlier ones were soon brought up to suit, much
to the disgust of such luminaries as Curly
Lawrence, or LBSC as he was better known, and
my Father. The G.A. drawings inevitably show
that sanding was provided to the leading driving
wheels only on the first ten engines, but Nos.
900 to 909 were very speedily equipped with
rear sanders also, as were the three later batches.
Steam operation replaced gravity at the same
time. Snifting or anti-vacuum valves adorned the
smokeboxes of Southern locomotives but from
1946 onward they were deemed not to warrant
the extra maintenance required and they were
removed as the engines came in for general
repair. We can conveniently discuss the multiple
blast pipe le Maitre exhaust when we come to
the front end generally, in the not too distant.

@70 be continued.
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Stan Nipper and Martin Wallis
continue the description of the
engine but Martin begins with

a few thoughts on foundries.

@ Part XXII continued from page 753
(M.E. 4276, 23 June 2006)

increasing stream  of requests for

assistance in getting one-off castings
poured from home made patterns. As an example,
a gentleman is making a 3in. scale Fordson Model
F tractor - for which he has already made the
internals of the gearbox (including cutting his
own gears) and various parts including the gear
stick but has had no luck finding a willing
foundry to cast the bell housing.

The reality is that Little Samson Models has
enough trouble getting its own castings done.
Here in the South East three foundries have
closed in recent years, one of which sadly was
the major supplier for another well-known
purveyor of road steam castings. No new
foundries have opened.

The main reason, [ understand, is rising costs.
Recent increases in the price of gas, oil, and
electricity have hit foundries hard; likewise they
have an ever-increasing number of expensive
environmental and emissions hoops to jump
through. Interestingly, the foundry folk I deal
with are as environmentally informed as anyone.
They do not simply want a license to pump out as
much CO, as they fancy (and goodness knows
what besides), their goal is a level playing field.

For example my main iron foundry uses large,
electric induction furnaces. In their opinion these
are about as near to 100% efficient as may be
achieved. Certainly the insulation is so good that
you can rest a plastic cup of coffee on top of the
furnace in complete safety - I have done it! Their
argument is that their efficiency is several orders
of magnitude better than their competitors in
China, who I am informed, burn inferior fuels
such as lignite and have far fewer environmental
controls/expectations. | understand the quantity
of CO, produced per ton of cast iron poured in

l ittle Samson Models has a steady and ever

Machining across the feet on the back cover
(photo: Stan Nipper).

The cylinder and front cover. Note the turned button simulating the piston valve liner in the piston valve

bore (photo: Stan Nipper).

SAVAGE’S
UNIVERSAL CARRIER

Great Britain is considerably less than the
equivalent in China, so where is the
environmental logic of British foundries shutting
and China’s flourishing?

A second reason for the closure of some of
these foundries is conjecture on my part. Most
such enterprises go back many years and, in
consequence, own the land they trade from. As
with so many companies the land is now worth
very much more than the business, so close the
business and welcome another housing estate,
block of flats or shopping centre.

Cylinder covers

Returning to our Universal Carrier there are two
cylinder covers specified on the model. One of
very few departures from the prototype. On the
full size wagon the cylinder was only open at the
front end, the casting having ‘blind’ bores. The
legs, which fixed the cylinder to the crankcase,
were an integral part of the casting. The quickest
way to appreciate this is to glance at photo 211.
Here on the model there are two castings, the
prototype was just one.

In model engineering terms not only does the
substitution of two castings for the prototype’s
one make all the machining much more
straightforward but the foundry work became
considerably more manageable. In addition there
were two other less obvious advantages. Firstly
the piston valve liner, which is a medium press fit
in the cylinder casting. If it were to be pressed
into a blind hole what are the chances of getting
it back out again? On the full size engine,
presumably there were threaded holes to draw it
back out (although not detailed on the work’s
drawing) or perhaps Savages never envisaged the
need to withdraw it. Secondly, the transfer ports
for the high pressure and low pressure cylinders
would have to have been cast in. The thought of
such narrow, cored passageways situated at the
end of the blind bores did not appeal at all.

Locating of covers

The same method used by Savages to locate
their front covers was adopted to locate the back
cover (photo 203). The piston valve liner at one
end, which is noticeably longer than the

The casting was transferred to the lathe to be
faced across (photo: Stan Nipper).

208
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The low pressure piston rod hole being drilled
and reamed (photo: Stan Nipper).
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Facing across the front cover on the lathe (photo:
Stan Nipper).

The casting is returned to the lathe to machine
the piston valve liner recess (photo: Stan Nipper).

cylinder, is used as a location and at the other
end a raised spigot on the cover locates in the
low pressure bore.

A good place to start on the back cover is to
machine across the two feet, and whilst so
positioned the builder might as well lightly skim
across the faces of the three glands at the same
time. The casting may then be fixed to the
faceplate, centred on the low pressure cylinder, to
be faced right across and to machine the raised
spigot for location purposes. At the same time
the hole for the low pressure piston rod may then
be drilled and reamed, a sliding but not loose fit

A CNC machine is shown being used to profile the gland bosses (photo:

Stan Nipper).

Co-ordinate drilling the holes for the front cover
(photo: Stan Nipper).

being sought, a piece of piston rod material being
used to confirm the fit.

The operation may then be repeated for the
front cylinder cover, this time a 4-jaw chuck doing
the deed. However this time the drilled and reamed
hole is only 0.25in. deep, a smaller size may be
substituted as the hole is for location purposes
only. Once finished do not, however, remove it
from the chuck too quickly. Unscrew the chuck,
with the work in it, and transfer it to the milling
machine, see photo 208. Position the cover so the
three circles are axial with the milling machine
table and with a short piece of ground bar, chosen
to match the hole in the cover, in a collet pick up
the centre of the low pressure cylinder. Zero the
digital readout or the table dials accordingly.

Co-ordinate drilling

It is now easy enough to move the table along the
prescribed amounts to co-ordinate drill the
centres of the high pressure cylinder and piston
valve bores. With the co-ordinates to hand it is
then just a few short steps to drill all the holes for
the fixing studs as well, the drawings provided
giving all the necessary dimensions.

Drilling the back cover is a duplicate operation
with the casting fixed straight to the machine
table. The two remaining piston and valve rod
holes may be drilled and reamed, followed by the
stud holes - but remember that the stud co-
ordinates are different from the other cover.

Most builders would probably like to return
the covers to the lathe to machine the larger
recess in each cover that locates over the end of
the piston valve liner, see photo 210. Sharp-

The duplicate operation on the back cover
{photo: Stan Nipper).

The holes in the covers being spotted through
into the cylinder (photo: Stan Nipper).

eyed readers may have noticed that in the front
cover this recess is dimensioned 0.93%in. in
diameter but on the back cover just 0.938in.,
for which there is an explanation. In both cases
the liner needs to be a steam tight fit in the
covers. For the back cover a light press fit is
recommended for which the 0.938in. is
specified. For the front cover an O-ring has
been squeczed in (quite literally) so an easier
fit is suggested, as the O-ring will make it
steam tight. However, if the piston valve liner
has yet to be machined it hardly matters, the
correct fits may be sought later.

Larger flange on the back cover is the main steam inlet, smaller one on the
cylinder is the steam inlet from the simpling valve (photo: Stan Nipper)
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The back cover is fixed to the crankcase with six
2BA bolts (photo: Stan Nipper)

A CNC machine will make quick work of cutting
out the valve rod guides (photo: Stan Nipper)

The fully machined set of valve and piston rod guides all ready to fit (photo:

Stan Nipper).

The last few little tasks are the spotting
through of the fixings holes in to the cylinder
casting, tidying up and drilling for the stuffing
boxes, and facing off the steam inlet flange.

Real progress

The time has now come when the builder is ready
to fit the cylinder to the crankcase, not in itself too
challenging a task but an occasion when the model
takes another big step towards completion. The
legs of the back cover are simply bolted to the front
face of the crankcase using six 2BA studs and nuts,
but first the exact location will need confirming.

Assemble the crankshaft in the crankcase and,
with the crankcase upside down (to use the large
flat surface) on the milling machine table, or on
a surface plate, pick up the centres in the ends of
the crankcase with a height gauge. Then scribe a
line at the same height across the front face of
the crankcase. This will give the vertical height
of the high pressure and low pressure rods. Then
mark the distances across the front face
according to the drawings, and check that they
do indeed correspond to the middle of the big
ends on the crankshaft. Leave the scribed lines
just as they are, do not centre pop them.

Cut off three suitable lengths of ground rod
the same size as the high pressure valve rod, high
and low pressure piston rods, and turn a point on
each. The three pieces may then be dropped in
their holes in the back cover and the whole
offered up to the crankcase. The three points
may be lined up with the scribed lines on the
crankcase and each given a gentle tap to mark
the spots.

¢
-

-

A photograph showing the valve guides fitted in to the crankcase (photo:

Stan Nipper).

Valve and piston rod
guides

The crankcase may then be
drilled for the high pressure
valve and two piston rod
guides. The guides are simple
enough to machine, the piston
rod guides incorporating an
O-ring to both encourage the
crankcase oil to stay inside
and discourage the ingress of
water or condensate from the
cylinders. Since the valve rods
have a much shorter travel the
valve guides do not need an
O-ring seal.

Once the guides are all
fitted, the cover may be
replaced and the dummy rods
slid into place. The six 2BA
holes may then be gently
spotted through, drilled and
then tapped for studs and nuts.
Some builders may wish to
add a single dowel pin in each
leg for a more positive
location. Once secured the
cylinder may then be added.
The position of the low
pressure valve rod may then
be transferred to the
crankcase in just the same
way and the hole drilled and
the last valve guide fitted.

@10 be continued.
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A simple jig is used to drill the holes in the valve
guide (photo: Stan Nipper).
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Ted Wale

describes how he restored a
Mameod stationary engine to its
former glory.

en, a bridge friend of mine, one day
mentioned between rubbers that he had a
mall model steam engine with which he
had great fun with when young: unfortunately it
now did not go. “ds I played with models, could
I fix it?"” he asked. My usual safe answer was
“Don t know, show it to me". So the next time we
played at his house I was shown his youthful
treasure, a Mamod model stationary engine.
Those readers who are as old as myself will
recognise this pre-war toy, one of a range of little
simple steam models which gave us great joy and
were the initiation into steam work.

Inspection in my workshop showed the model
to have three faults: the spring that held the
oscillating cylinder against the valve port block
was missing; the boiler safety valve was non-
operative and the burner was plugged.

Replacing the cylinder spring proved
interesting; the first | tried was much too strong
and the engine would not spin over. It took
several progressively weaker springs before I had
a spinning engine and | had grave doubts at that
stage as to whether the cylinder would be held
against the block adequately under pressure.

The safety valve problem was that the tiny
rubber washer that was the seal had deteriorated
into a hard brittle substance that would not seat
properly but worse, the spring was broken and |
found this also to be very brittle, it broke again
when [ tried to extend it. I decided to remake the
safety valve on an entirely different principle. I
copied the operation of a small pressure cooker. A
good seat for a small ball bearing, a support tube
for the pressure shaft and two weights to fit on top
of it gave a reliable assembly that would be far less
likely to fail for the foreseeable future. One weight
was twice the other so that the smaller gave 5psi,
and the others significantly larger. On air test they
were found to be too large and a small reduction
had to be made to each. The only thing against this
was that the new safety valve assembly was much
larger than the original and looked a bit clumsy on
this little engine. However, it worked safely.

KEN’S ENGINE

The burner had been used with solid fuel
pellets (I was told) and they plugged the grid.
Disassembly, cleaning and a new picce of steel
wool inside restored the burner to satisfactory
operation with methylated spirits as originally
intended. I can remember the use of this liquid
material from my own boyhood engines.

A general clean up all round, new washers on
the filling level set holes and it was ready for test.
I didn't like the long thin steam pipe from the top
of the boiler. | felt that it would cool the saturated
stem from the top of the boiler resulting in the
engine operating on a high percentage of water;
so | insulated this pipe with some electrical wire
sleeving, as can be seen in the photo, in the hope
of mitigating this.

On test the water in the boiler made steam and
the engine ran very well with the light weight
alone. With the heavier weight it took off like a
dingbat! I never tried it with both weights as shown
in the photograph. It would need a load on the
engine flywheel. My worry about the weakness of
the cylinder spring proved groundless. There was
virtually no steam leakage at the port block and the
reversing lever worked as it should. The only
possible performance failure was in the bumner. It
could not hold enough meths to boil the whole
boiler full of water at one firing and had to be
refilled half way through a full run. Maybe this
wasn’t so bad after all - built-in safety feature?

Altogether a very satisfactory nostalgic 6
performance, and Ken was very pleased too! .

IN THE NEXT ISSUE

@ Building the OM3 Engine

@ New Epicyclic Engine

@ Building the Nemett 15S
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Figure 55

Three examples of a considerable
number of sizes and variations of
safety valves made by Tangyes.

THE PRODUCTS OF
TANGYES OF
BIRMINGHAM 1891

David Piddington

presents his penultimate look at the
products of The Cornwall Works.
@Part V continued from page 760
(M.E. 4276, 23 June 2006)

The engine unit shown on top of the
‘Colonial’ (fig 54, MLE. 4276, 23 June
2006) is a good introduction to the world-
renowned range of steam engines produced by
Tangye. This one is the ‘Soho’ engine named
after the surrounding Birmingham suburb. This
particular view does not do justice to the
attractive line of the unit bedplate which was, in

plan, likened to a banjo with the cylinder forming
the finger board. the trunk and connecting rod the
strings, and the main bearings set across a
circular bed forming the sounding board. The
crankshaft was so made that the flywheel would
fit at either end, and with steam supply at top of
the valve chest, could be either right or left-hand
mounted. Though shown here in horizontal
mode, it could be mounted vertically but only for
70lbs/sq.in boilers though the reason is not clear
from the catalogues. Cylinder bore diameters and
strokes range from 5 by 6 up to 12 by 14 inches.
A boiler feed pump was fitted to all engines.
The *Colonial’ boiler was made for wood type
fuel only, and any engine or boiler so called was
made so that it could be dismantled into smaller

parts or assemblies for easier carrying overland
by native porters, and where more sophisticated
handling equipment was not available.

Boiler fittings, fig 55, were a major
consideration to all customers and whilst safety in
the majority of industry was a minor factor, the
devastating consequences of boiler explosions were
well-known and chronicled. Study of engineering
journals of Victorian times give a large number of
accounts of such calamities and investigate into fine
detail just how and why these failures occurred.
Tangyes, by 1891, had a range of safety valves
which, in correct use, would give a good guide of
boiler performance to an alert engineman. This
illustration gives only a quick look into the huge
range of such valves produced and, after a careful
count, I can find no fewer than 245 possible
variations on the themes of just six pafterns of
safety valve and of which three are shown here. All
had cast iron bodies and weights, gunmetal valves
and seats, forged steel levers and malleable iron
fulcra. As [ said before, just how did one decide
which was the ideal for the purpose intended?

In addition to the safety valves there was
provision for various types of wheel valve,
displacement and sight-feed lubrication systems,
steam traps and separators, retaining valves and
strainers, water gauges, pet cocks, etc.

I have deliberately omitted one item from that
list, this being the ‘Soho” safety governor fig 56.
The principle of operation is well-known, the
internal valve being of the equilibrium type, ie.
with steam pressure on each side of the valve
giving quick action at the very short stroke
necessary for adequate working. It was so
designed that if the drive belt broke, or ran off,
then the weights would fall by gravity assisted by
a powerful spring and the engine would be brought
to rest. As can be seen there was an optional speed
adjuster to regulate engine speed when running.
The unit was always supplied combined with a
steam stop valve and available in 14 different sizes
to suit maximum working pressures of 120 or
150Ibs/sq.in. steam pipe diameters increasing
across the range from | to 6 inches.

An alternative governor was the Tangye
‘Improved Pattern Porter® of the traditional type
with the ball flyweights mounted above a
pantograph. This unit was totally separate from a
steam stop valve but similarly bevel gear driven

Figure 56

M 8 cpm wtts Spast At

Figure 57

reproduce.

An original Tangye Coupled Horizontal Steam Engine on which the late Edgar T.
Westbury based his ever-popular ‘Double Tangye’ design for model engineers to

96

MODEL ENGINEER 21 JULY 2006



and available in seven sizes. A ‘Soho’ governor
may be seen mounted upside down in fig 49 (see
part IV, M.E. 4276, 23 June 2006).

The remaining parts of these descriptions are
of the famous steam engines and the first one, fig
57, will be very familiar to Model Engineer
readers being the type the late Edgar T. Westbury
described construction of in M.E. volume 110 in
1954. Somewhere in Westbury’s writings he
mentioned his belief that the original Tangye
records had been lost and he could only
approximate on sizes. This was unfortunate for
now that these catalogues have become better
known and actual Tangye dimensions re-
established I regret | am unable to co-relate any
dimension of the model design with those now
available to me. I believe that the catalogue may
be relied on for, though dated 1891, I am sure
that their patterns may have been in use for many
years and would continue to be so. However,
Westbury did achieve a creditable likeness to the
originals and for that we should be ever grateful.

This engine was listed as the ‘Coupled
Horizontal Steam Engine” and we have already
seen a single-cylinder unit a few illustrations ago
(see fig 51, M.E. 4276, 23 June 2006). The basic
twin engine was only for 100lbs/sq.in. but in
seven secparate sizes from 9in. bore by 20in.
stroke up to 16 by 30 inches. Flywheel diameters
ranged from 8 to 13ft. and were planed on the
half joint faces, then turned and faced on the rim
and edges, and then slightly rounded for belt
driving. A ‘Soho’ governor was fitted to each
cylinder with a separate stop valve. There was a
central coupling on the crankshaft and gave the
owner the choice of using one side only should
some of his machinery be under repair enabling
him to economise on fuel consumption.

A similar range of twin engines were fitted
with condensers and pumps but for reasons I am
unable to determine, were fitted with the ‘Porter’
governor instead of the ‘Soho’.

The single-cylinder version of the horizontal
engine, this time fitted with a condensing pump
driven from an extension of the piston rod is
shown in fig 58. This was made in a similar range
of sizes to the twin-engine units and further
information was given as to detail construction.
The cylinders of both single and twin units were
steam-jacketed formed by a separately forced-in
liner. This was then lagged and losses from
condensation were kept to an absolute minimum.
If I may digress here again one André Chapelon,
the world-renowned French designer of steam
railway locomotives, used steam jacketed
cylinders on an experimental machine in the late
1930s with considerable success. Here were
Tangyes doing the same thing in standard
production half a century earlier. Use of ‘modern’
materials is also noted with the application of
‘India Rubber® for the valves in the condenser
pump. The slide valves were operated from a
single eccentric, though the Meyer simple
expansion gear could be fitted as an optional extra.

There was a second type of engine marketed
by Tangye, much larger but in a reduced range
of 100lbs/sq.in. whereas the ‘trunk’ engines
described so far have had the crosshead sliding
in a combined trunk and base casting, and
could be ordered in the range from 60 to
1001bs/sq.inch. The single-cylinder engine in

driven from the piston rod.

Tangyes Horizontal Condensing Steam Engine with trunk standard casting, and double acting air pump

Figure 59

This is a larger machine. A Condensing ‘Girder’ Steam Engine with Air Pump. The trunk casting has
been replaced with a substantial girder comprising the crankshaft pedestal, trunk guide and front

cylinder cover.

Figure 60

Larger still. The Coupled 'Girder’ Condensing Steam Engine with two cylinders, two air pumps, and the
Tangye-Johnson automatic cut-off gear. Note the ‘split’ flywheel which were easier to cast in halves to
be machined on the faces and bolted together on such large diameters.

fig 59 was known as the ‘Girder’ engine and
has the trunk slide and main crankshaft
bearing connected by a substantial girder, the
whole being in one casting. The smallest
‘Girder’ engine had a 14!/4in. bore by 28in.
stroke with a 10ft. dia. flywheel up to a 221/2 x
44in. stroke giant with a 15ft. flywheel. This

latter machine weighed over 20 tons. As before
these were available with choice of pumps and
condensing gear, Meyer or Tangye’s own
expansion gear and with either type of
governor previously illustrated.

The twin-cylinder variation of the ‘Girder’
engine is shown in fig 60 though this could >
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A compound cylinder version of ‘Double Tangye’ was designed by John Bertinat, a revered
contributor to M.E. pages. Drawings and patterns for the miniature are held by Reeves 2000.

Figure 62

Tangye’s ‘Hoist' Engine
complete with boiler
and winding gear for

raising tubs and
personnel in a mine.

Drawings and patterns

for a working miniature

of this are also held by

Reeves 2000.

obviously, not have its crankshaft split to run on

one side only. The major difference in Figure 63

specification related to the flywheels which were a0

larger still in the range from 12 to 18ft. diameter. | THis s the Compound

This particular flywheel is shown grooved for Ooupul'ed e Epgoa ,
version of ‘Compound Tangye

rope driving in a cotton mill.

All the foregoing engines have been of the
simple expansion type but we must not overlook
the compound expansion variety and where there
were as many more possibilities in both single,
twin, trunk and girder units. That shown in fig 61
is the compound version of Westbury’s ‘Double
Tangye® having a much larger lower pressure
cylinder on one side. It will be noted that the
‘Porter” governor is used in this application and
the engine could not be operated as a single unit.

One of the ‘elder statesmen’ of model
engineering publications, John Bertinat,
reproduced this marque by adapting a large
Stuart Turner cylinder casting and offered the
design to the model engineering suppliers I
worked for who, at that time two decades ago,
declined it. During the mid-1990s I resurrected
the design, re-traced John’s drawings and
completed the manufacture of all the necessary
new patterns.

At that same time [ completed a design for a
single-cylinder trunk engine, based on a Tangye
1891 catalogue illustration as seen in fig 62,
complete with boiler, feed pump, reversing gear
and hoist gear for demonstrating the working of

shown in fig 61.

Figure 64

For long, narrow sites an alternative and
powerful engine could be the Compound
Tandem ‘Girder’ Condensing Steam Engine.
A long building with a high roof would be
required for the largest had an overall
length of 46ft. and a 17ft. dia. flywheel.

a mine shaft. Again all the pattern work was
completed before the Marston Green works in
Birmingham closed. It remains to be seen if
Reeves 2000 will ever put these two designs into
production. I do hope so.

An impressive compound ‘Girder’ engine is
shown in this engraving fig 63, and these could
be ordered with a combination of cylinder to
flywheel of 13!/4in. HP cylinder, 23in. LP
cylinder, 28in. stroke and a 12ft. dia. wheel up to
a giant 21in. HP, 36in. LP, 44in. stroke with an
enormous 18ft. dia. flywheel. There were five
engines listed in the series but could be sub-
divided into three sections one without
condensing, one with condensing operating
between 90 and 120lbs/sq.in., or with a lower
pressure range from 70 to 90lbs/sq.inch.

There was a further development of the
compound engine and used particularly where
space was limited or the engine house on a long,
narrow site. Tangyes could provide a girder
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Figure 65

Tangye's ‘Archer’
Steam Engine, open
fronted and better
suited to uni-
directional rotation
though could be
reversed.

Figure 66

To compliment the single
cylinder ‘Archer’ engine
here is the Compound
‘Archer’ Steam Engine,
another miniature
available from the
aforementioned supplier.

engine with tandem cylinders on the common
piston rod and with condensing pump shown in
fig 64. Both high and low-pressure cylinders were
steam jacketed that on the low-pressure cylinder
being part of the receiver between expansion
stages. | am certain that this would make a fine
model for the industrial enthusiast, though all
engines have an appeal to someone, somewhere.
We can now consider vertical engines though,
strictly speaking, these should be described as
‘inverted vertical’ engines. In the early days of
steam propulsion of ships the engines were put
into the bilges and drove a crankshaft above to
the paddle wheels. This, I understand, was
known as a vertical engine. Thus any engine
which has a crankshaft below the cylinder
would be ‘inverted’. Tangye made two types;
the *A’ frame which we have seen before and the
‘Archer’ of which the single cylinder engine for
160lbs/sq.in. is shown in fig 65. The name
appears to have been derived from the sport of
toxophily where the engine frame forms the
bow and the front support column represents the
string. If [ may give the former Reeves company
an historical mention their ‘Monarch’ engine,
ably described as a construction series in
Engineering in Miniature from 1981 to 1983 by
contributor E. L. Yallup, is a similar *Archer’
engine. At the time | composed my lecture notes
in the 1980s the Birmingham Science Museum
was restoring a twin column archer engine with
separate support columns for each cylinder.
This fine machine additionally had Meyer
expansion valve gear. I have yet to pay the
entrance fee fo visit the new exhibition at

Birmingham’s *Millennium Point’ so have no
idea as to the present whereabouts of this fine
Tangye exhibit.

With higher boiler pressures the vertical
engines tended to be somewhat smaller, for
example a 10in. bore and stroke machine only
required a 5ft. dia. flywheel. It seems that if a
higher working pressure than 100lbs/sq.in. was
used then an additional stool and outer bearing

The tandem compound cylinder arrangement was
also available on the 'A-frame engine, more
suitable for running in both directions of rotation.

for the crankshaft was provided, though not
shown in this illustration. Variations were made
from 6!/2in. bore by 7in. stroke up to the
aforementioned 10in. machine. A twin-cylinder
engine was made in five sizes in a similar range.
Continuing the theme of the ‘Archer’ engine
here, fig 66, is an inverted vertical tandem
compound engine. As there is no apparent gland
between the high (upper) and low-pressure
cylinders it would seem that an inside admission
piston valve is used for the high-pressure
cylinder. With an outside admission slide valve -
slide valves are almost always outside admission
- and an inside admission piston valve, the ports
between expansion stages must be ‘crossed over’
to allow steam to enter the cylinder bores at the
tops, and bottoms, of each in turn at the same
time. This engine was made for two working
pressures. First for 160lbs/sq.in. with 45/8in. HP
cylinder, 8in. LP cylinder, 7in. stroke and with a
40in. flywheel up to an 8in. High Pressure, 14in.
Low Pressure, llin. stroke and with a 66in.
flywheel. The other series for 1201bs/sq.in. had
slightly larger HP cylinders, LP stroke, and
flywheels remaining the same. A separate
starting wheel valve was fitted to introduce live
steam to both cylinders when starting, as was a
sight feed lubrication unit and an inverted *Soho’
governor. Tandem compound engines were also
made on the ‘A’ frame base in both single and
twin units and the example here in fig 67 is
typical of the marque. We looked at another
coupled to a boiler in fig 50 (M.E. 4276, 23 June

2006).
@70 be continued.
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BRAZING ALLOYS AND
COPPER BOILERS

N. L. Counsell

reports on the results of some
important tests carried out as an
adjunct to his boiler inspector
duties.

razing alloys cover a broad range,
Bcontaim'ng varying quantities of zinc, in

some cases up to 41%. How safe is an
alloy with such a high zinc content when used in
the brazing of copper boilers with regard to the
well known phenomenon of de-zincification?
This was a question | asked myself when, as a
club boiler inspector, I was presented with a
boiler partially brazed with a copper/ zinc alloy
containing 41% zinc.

I therefore decided to carry out some simple
but meaningful tests, in which I set up test cells,
and these are shown in fig 1.

The cells contained a copper cathode with a
copper/zinc brazing rod as the anode. As a
comparison cells were set up using a silver
solder as the anode. The cells were then charged
with different grades of water and were held at

room temperature, daily readings of the current
flow being measured by means of a sensitive
ammeter. These tests have been under way for
some months, the results giving cause for
concern (see below).

When a current flows in a cell the zinc is being
consumed to produce zinc chloride. The
chemical formula being:

Zn + 2C1 = ZnCl,

The electro-chemical equivalent for zinc being
0.34mg zinc removed per coulomb. From the
above the following can be calculated.

1 coulomb converts 0.34mg of zinc and
requires 0.293mg chloride to produce 0.565mg
of zine chloride.

Details of Tests
Test No.1
In this test the cell was charged with town’s main
water which in this area (Manchester) has a low
chloride content averaging 9mg/litre. The anode
was copper/ zinc alloy. See graph No.1.

Note: The increased readings from day 10 to 12
are due to an increase in room temperature,

however the gradient of both curves converge on
day 16.

Calculations:

1: Reduction in chlorides

(11.125x 16 x 24 x 3600 x 0.293)/10° =4.5mg

2: Zinc lost by anode
(11,125 x 16 x 24 x 3600 x 0.34)/105=5.23mg

The theoretical chlorides removed are equal to
the chlorides contained in the cell therefore this
test shows that zinc removal will continue until
all the chlorides are converted to zinc chloride.

Test No.2

In this test , the cell was charged with rainwater.
The water was boiled to remove any organic
acids, the acid remaining being sulphuric due to
pollution, I had no way of measuring the
concentration of this acid, so the test is only
included to show there is a loss of zinc even when
rainwater is used in a boiler in which copper/
zinc brazing has been used. See graph No.2.

Note: Zinc removed over 25 days

(11.8 x 25 x 24 x 3600 x 0.34)/106 = 8.Tmg

Analysis Of Anodes Used ©
Copper zinc alloy Silver solder alloy
Copper C  5763% Silver Ag 2%
Zinc Zn 30-41.7% Copper L0 17%
Lead Pb  0.03% Zine Zn  16% SWITCH
Aluminium Al 0.03% Cadmium Cd  25% SR>
Silicone  Si  0.2% DIRECTION OF
Tin Sn 0.5% CURRENT FLOW —
Silver Ag  0.5% AMMETER
1
= =
© o [ GLASS VESSEL
-——— WATER CONTENT 1/2 LITRE
- TEST ANODE 25mm DIA.
N x 75mm LONG
CHLORIDE CONTENT OF CELL9 x 0.5 =4.5mg
AVERAGE pAMPS 11.125 1 Tp— j
20 B - . COPPER CATHODE
1] 45mm x 75mm

m »)

o

=

<

=t

10—
o SECTION ON A-A
T T ]
0 4 8 12 16
Graph 1 DAYS Fig. 1
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Test No.3
This test was set up to assess the effect of the
chloride concentration due to evaporation when a
boiler has been in steam for a short period.

The locomotive used to obtain the water
sample for this test is detailed below.

Boiler capacity: 3.4 litres

Measured rate of evaporation: 9.0 litres/hr

Duration of test: 2 hours

Prior to the test the boiler was emptied and
recharged using feed water with 9mg/litre
chloride content. See graph No.3.

Notes:

Formula for the concentration of chlorides
where:

h = steaming hour

e = Evaporation rate litre/hour

f'= Feed chlorides mg/litre
¢ = Boiler capacity in litres

Then chloride concentration:

mg/l=((hxexf)+(cxf)e

The chloride concentration being:
(2x9x9)+(34x9)34
= 56.6 mg/litre

Curve (a) copper zinc alloy:

1: Reduction in chlorides over 30 days:

(23.9 x 30 x 24 x 3600 x 0.293)/106

=18.1 mg

2: Zinc lost over 30 days:

(23.9 x 30 x24 x 3600 x 0.34)105

=21.0mg

3: Zinc lost when all chlorides have been
converted:

(28.3 x 0.34)/0.234

=32.8mg

Curve (b) Silver Solder
Corrosion rate virtually non-existent.

© 8
& BOILED RAINWATER
[ AVERAGE pAMPS 11.8
w
o
=
E
et
o
= T T T
0 10 20 30
SRRpILE DAYS
o] s

(@)

HAMPS

10

i ' CHLORIDE CONTENT OF CELL 56.6 x 0.5 = 28.3mg
CURVE (a) - AVERAGE pAMPS =239
CURVE (b) - AVERAGE pAMPS =0.2

e —

Graph 3 DAYS

Test No. 4

With regard to the rate of de- ©
zincification shown by test No.3
after only 2 hours steaming, using
what is considered to be high

quality feed water. | was interested e
to see the effect of operating a
boiler for a considerable period -

using feed water having a chloride
content of 20mg/litre.

The cycle of operation chosen 2
would be to steam a locomotive for
5 hours per week operating for 5

1

\

/
by P £ |

CHLORIDE CONTENT OF CELL 671mg
AVERAGE pAMPS 41.8

weeks, the water being left in the 0w ¥
boiler for the period of the test, %
using a hypothetical locomotive < S
having a boiler capacity of 3.4 litres
and rate of evaporation of 9 litres
per hour, see graph No.4. &
Notes:
Chloride concentration: o |
((5x5x9x20)+(3.4x20))/3.4 o
= 1343mg/litre
o
Therefore, the required chlorides 0

for the test cell would be 1343 x 0.5
= 67lmilligrams. This was | Graph 4
achieved by adding 671 - 4.5 =

DAYS

MODEL ENGINEER 21 JULY 2006

101



666.5mg sodium chloride to towns main water.
1: Reduction in chlorides:
(41.8 x 640 x 24 x 3600 x 0.293)/106
=677mg
2: Zinc lost:
(41.8 x 640 x 24 x 3600 x 0.34)/106
= 785mg

This test shows a considerable loss of zinc
when using a copper/ zinc anode. The total zinc
content of the anode being:

(3x0.098%x 0.7854 x 0.3 x 106 x 41)/2.2x 100

= 1265mg

The % loss of zinc during the period of the test
was:
(100 x 785) 1265 = 62%

This is a significant amount when compared to
the silver solder test detailed below, see graph
No. 4a.

Notes:

1: Reduction in chlorides (extrapolated to 640
days):

(1.18 x 640 x 24 x 3600 x 0.293)/106

=19.1lmg

2: Zinc loss (extrapolated to 640 days):

(1.18 x 640 x 24 x 3600 x 0.34)/106

=222mg

The zinc content of the silver solder is:

(1265 x 16)/41 =493 mg

The % loss of zine during the period of the test
was:

(100 x 22.24)/ 493

=4.5%

Test No.5

The irregular readings of the amperage during
the tests indicated some phenomenon was
affecting the readings. The only variation in the
conditions being the temperature as | had no
means of controlling this accurately. I decided
to check the variation in amperage at different
temperatures. See graph No.5 (the curve drawn
is an average of several tests on the copper/
zinc anode).

The temperature variations during the test
period was in the region of 15 to 21deg. C, this
gives a variation of approximately 10 micro
amps which more or less covers the variations in
tests 1 to 4. To obtain more accurate readings the
tests would have to be carried out under
laboratory conditions.

Note: From the curve it can be seen the current
flow increases with temperature until boiling
point is approached (100deg. C) when the current
reduces. It is possible that at temperatures above
boiling point the de-zincification becomes
passive. The construction of pressurised cells to
check this was not considered necessary, as the
rate of de-zincification during steaming becomes
insignificant due to the low number of hours
involved, when compared to de-zincification
during the standing period if the boiler is not
blown down or emptied.

Examples

Before translating the test results to a copper
boiler, some correlation is necessary. The cells
set up were the nearest approach to the

o- / \\

SILVER SOLDER
CHLORIDE CONTENT OF CELL 671mg
AVERAGE pAMPS EXTRAPOLATED OVER 640 DAYS 1.18

2 \/\
/ ,_/“\/—"—'\_—_’—H“\_ —
= | | |
0 10 20 30 40
DAYS
Graph 4a
=l
o D
§ 8-
2
<
g e
o
&
S
Q-
= T T T T 1
0 40 80 120 160 200
HAMPS
Graph 5
conditions in a copper boiler, which with the following features:
facilities available to me, would allow the current Boiler capacity (c) 3.4 litres.

flow to be measured and the rate of de-
zincification calculated.

Depending on the type of seam, there can be a
reduction in the current flow of some 50%, when
compared to the current measured from the cell,
however this is mitigated by the well-known fact
that de-zincification is accelerated at the junction
of the brazing to the copper. Also, from the
observation of de-zincified items, it is apparent
that only about 20% of the brazing is affected
before failure occurs.

Note: The copper/ zinc alloys used for bronze
welding contain 30 to 41 % zinc. Such alloys when
de-zincified suffer from a massive reduction in
tensile strength i.e. 80 to 100 %. Another factor
which increases the rate of de-zincification is
when the area of copper is much greater than the
area of the anode, which is the case in a copper
boiler, and also applies when comparing a boiler
to the test cells. Taking these points into
consideration, the rate of de-zincification
indicated by the cells is a conservative value when
compared to a copper boiler.

Consider a hypothetical locomotive, with the

Rate of evaporation (¢) 9.0 litres/hour.

Total length of submerged copper/ zinc seams
80 inches.

This gives a multiplication factor when
compared to the test cells:

Multiplication factor (k) 80/3 = 26.6

The total zinc content of the seams (for
convenience, assume triangular form):

(80 x0.1252x 0.3 x 106 x 41)/ (2 x 2.2 x 100)

= 34943mg

The rate of de-zincification shown by tests 1 to
4 is dependent on the chloride content of the
boiler water. Graph 6 has been obtained from the
tests to enable the de-zincification rate to be
calculated for different chloride concentrations.

Example A
Assume the locomotive is steamed for 5 hours
per week and the boiler is blown down every 5th
week, the chloride content of the feed being 30
mg/litre.

The only rate of de-zincification being
considered is that occurring during the standing
period between steaming, with the water
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remaining in the boiler.
Chloride concentration (i)= (hxexf) +g
¢ = Boiler capacity
h = steaming hours
e = rate of evaporation
f = chlorides in feed mg/litre
¢ = chlorides in boiler prior to steaming.

Week 1 =cx f
Week 2 ef seqg =m
j = Micro amps

Micro amps (j ) this is dependent on i/c (and is
obtained from graph 6) x k.

Chloride reduction (1)

= (j x (168-5) x 3600 x 0.293 Y106

=0.172 x j mg

where h = (168 - 5)

Chlorides remaining in boiler (m )=i- 1

Zinc removal (n)
= (j x (168- 5) x 3600 x 0.34)/106
=0.199 x j mg

Results
1: If the 5 week cycle is continued through the
year, the number of cycles would be 10.4, (say
10). This would result in a zinc loss of 839 x 10
= 8390myg, giving a % of the total zinc content of:
(100 x 8390) 34943 = 24%

This would result in the whole of the zinc
being removed in 100/24 = 4.2 years.

2: If the boiler was steamed for 5 weeks and
then put away without emptying, de-zincification
would continue until all the chlorides had been
converted into zine chloride.

Chloride concentration = 6128 mg.

Micro amps =44 x 26.6 = 1170 (from graph 6)

Hours to convert chlorides:

(6128 x 109/ (1170 x 3600 x 0.293)

= 4965 (30 Weeks)

Zinc removed:
(1170 x 4965 x 3600 x 0.34)/106
=7110mg

Total zinc removal:
7110+ 839 = 7949mg

% of total zinc removed:
(100 x 7949)/34943 = 22.7%

Time to remove all zinc from seams
100/22.7 = 4.4 years

Example B
Carrying out the same calculations with the same
operating cycle, but using a good quality feed

water, having a chloride content of 9mg/litre.

Results

1: Again the 5 week cycle is continued through
the year i.e. 10 cycles per year.

Zinc loss 673 x 10 = 6730 mg

% of total zinc (100 x 673)/34943 =19.2%
This would result in the whole of the zinc
being removed in:

100/19.2 = 5.2 years

LOG OF CHLORIDE CONTENT mg/LITRE

L T T T T 1
0 10 30 40 50
HAMPS
Graph 6
Example A
Week No. @) (i) (1) (in) (@)
Chloride Micro amps Chloride Chlorides Zinc
concentration reduction remaining removal
mg mg mg mg
1 1452 944 162 1290 188
2 2640 1037 178 2462 206
3 3812 1104 190 3622 220
4 4972 1130 194 4778 225
5 6128 e Blown down
Total 839
Example B
Week No. (i) 0) (1) (in) ()
Chloride Micro amps Chloride Chlorides Zinc
concentration reduction remaining removal
mg mg mg mg
1 436 758 130 306 151
2 711 825 142 569 164
3 974 879 151 823 175
4 1228 918 158 1070 183
5 1475 Blown down:
Total 673

2: Again if the boiler was steamed for 5 weeks
and then put away without emptying the boiler,
de-zincification would continue until all the
chlorides have been converted into zinc chloride.

Chloride concentration: 1475 mg

micro amps = 35.5 x 26.6 = 944 (from graph

6)

Hours to convert chlorides:

(1475 x 108)/(944 x 3600 x 0.293)

= 1481 (8.8 weeks)

Zinc removed:
(944 x 1475 x 3600 x 0.34)/106
= 1704mg

Total zinc removed:
1704 + 673 = 237Tmg

% of total zinc:
(100 x 2377)/34943 = 6.8%
Time to remove all zinc:

100/6.8 = 14.7 years

Conclusions

These tests show there can be a serious de-
zincification problem when copper/zinc alloys
(bronze welding alloys) are used for brazing the
seams and other joints in copper boilers. The
copper/ zinc alloys used for bronze welding
contain 30 to 41% zinc, such alloys when de-
zincified suffer from a massive reduction in
tensile strength i.e. 80 to 100% respectively.

The problems when the seams and other joints
in copper boilers which are bronze welded, are
firstly:

1: There is a much greater area of copper when
compared to the area of the seams and other
joints, which increases the rate of de-
zincification considerably.

2: The build up of chlorides during steaming is
massive. This build up of chlorides occurs even

when good quality feed water is used having a
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low chloride content, this can be seen from the
examples. In the case of Example A a rise of
6008% occurs and even in Example B the rise is
4820%, both these occurring after only 25 hours
steaming. Theoretically, under these conditions,
all the zinc would be removed from the
submerged bronze welds. In the case of Example
A (i) in 4.2 years, and in example B (i) 5.2 years.
Failure, however, could occur more rapidly as the
bronze welds became brittle.

The examples only include the rate of de-
zincification during the standing period between
steaming with water remaining in the boiler, the
rate of de-zincification during steaming becomes
insignificant due to the low number of hours
involved when compared to the standing periods.

The only way to combat the above de-
zincification, is for the owners of bronze welded
copper boilers to ensure they blow their boilers
down after each steaming, and to ensure that the
water is not left in the boiler whilst out of service.
If this is carried out a reasonable life can be
expected from the boiler.

Due to the high concentration of chlorides
even copper boilers fabricated using silver
solder can be affected by de-zincification,
however this will be to a much reduced extent
than in the case of bronze welded copper
boilers. If the silver solder used has an excess of
40% silver the seams and joints would not
suffer a reduction in tensile strength to any
extent, therefore failure would not occur.

However due to de-zincification some minor
leakage may occur after many years. It is
therefore advisable, even with silver soldered
boilers, to blow them down frequently,
preferably after each steaming.

I appreciate the tests have not been carried out
in an actual boiler, the reasons for this are
explained under Examples - see page 102. In the
event, I did not accept the boiler mentioned at the
beginning of this article for other reasons.

I hasten to add I am not trying to raise a hare
but believe my concerns are real. Since copper
boilers using the bronze welding technique are
uncommon and that there is a perfectly
safe alternative if a suitable silver solder is
used, why take the risk?

Peter Spenlove-Spenlove
offers advice on judging heat
treatment temperatures and
boiling your breakfast egg.

here has been some correspondence over
T the years about the colour of steel during

heat treatment processes. Some people
like to think in terms of boiled carrots whilst
others stick to the more common cherry red.
Certainly most practical engineers working in
railway works, foundries and blacksmith’s
workshops in the past knew the term cherry red.
Very few saw the ideal, ripe fruit but everyone
was familiar with the bright red glacé cherries
on the Sunday tea time cake. Even glacé
cherries varied slightly but not so much as the
fresh fruit.

The boy who heated rivets needed to know the
right colour in various conditions of day light and
artificial light. The tool maker had to know the
correct colour when softening a piece of steel.
The blacksmith had to judge the brightness of his
metal when hammering a fire welded joint. The
forge master had to stop forging when the colour
got too low. If he did not stop cracks would form
and ruin a blank for, say, a locomotive crankshaft
or ship’s propeller shaft.

Today the engineer uses a non-contact infra-
red temperature indicating gun. However, we at
home must acquire the old skills. Most
engineering books will include a colour table
such as the one shown here. You might like to
photocopy it and keep it close to the area in
which you do your heat treatment. A coating of
clear varnish will keep it smudge free but watch
that the application of the varnish does not cause
the photocopier ink to run.

The tempering colours are easiest to
understand. They apply to bright mild steel,
which has been freshly brightened and is
free from finger marks. The colour should
be observed on a surface, which is heated
by direct flame. The composition of the
flame (oxidising or reducing) may upset the
colours. Long exposure at a colour, such as
in an oven, can be equivalent to a higher
temperature colour, For this reason consider
setting a oven or kiln to a lower
temperature. Some steel makers issue heat
treatment instructions, stick to them if
possible.

ON HEAT
TREATMENT
AND EGGS

HIGH TEMPERATURES JUDGED BY COLOUR AND COLOURS FOR TEMPERING
Degrees Degrees  High temperature Degrees Degrees  Colour for tempering
Celsius  Fahrenheit judged by colour Celsius  Fahrenheit
400 752 Red heat, visible in the dark  221.1 430 Very pale yellow
474 885 Red heat, visible in twilight 226.7 440 Light yellow
525 975 Red heat, visible in daylight 232.2 450 Pale straw-yellow
581 1077 Red heat, visible in sunlight 237.8 460 Straw-yellow
700 1292 Dark red 2433 470 Deep straw-yellow
800 1472 Dull cherry red 248.9 480 Dark yellow
900 1652 Cherry red 254.4 490 Yellow brown
1000 1832 Bright cherry red 260.0 500 Brown yellow
1100 2012 Orange red 265.6 510 Spotted red brown
1200 2192 Orange yellow 271.1 520 Brown purple
1300 2372 Yellow white 276.7 530 Light purple
1400 2552 White welding heat 282.2 540 Full purple
1500 2732 Brilliant white 287.8 550 Dark purple
1600 2912 Dazzling white 2033 560 Full blue

2989 570 Dark blue

This egg pick up device was made from stainless steel wire.

Egg picker

This is a simple device for picking eggs from
boiling water. It is particularly helpful for those
with hands that are getting old and wobbly. It is
made from spring wire bent as shown. The
material needs to be shaped such that it snaps

over the egg and does not need squeezing
together with the hand to enable the egg to be
lifted. The spring comes from the hairpin
portion of the device. The wire is 0.104in.

dia, (12 swg) hard drawn spring grade

stainless steel.
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UK News

As a starter for this month, I know
that several clubs organise visits to
the Great Dorset Steam Fair each
year so a reminder of the dates of
this year’s event seems appropriate.
The fair is held at Dairy House
Farm, Child Okeford, Blandford,
Dorset DT11 8HT and further
details can be obtained from the
show office at 01258-860361 or via
the website at www.gdsf.co.uk One
important point on the publicity
details is that “pay on arrival " may
not be available at the camp site so
those intending to camp are advised
to book in advance.

The members of Ashcombe
Miniature Railway visited the
RAF Muscum at Hendon in the
spring term and enjoyed the change
from previous railway-oriented
visits. Good progress is being made
with the two major projects on the
go. Wagon W3 is now due for a
track test, having had a replacement
steel under frame produced and the
mechanical point equipment at
Meadowbank is ready to be
installed during the outdoor season.

The newsletter of the Bedford
MES carries a report that the two

shake down days on
the ground level track
have helped check out
the new signalling as
well as the track layout. The track is
reported as “bedding down well”
but the club is expecting some
settling to occur during the first few
running sessions.

Birmingham SME has a new
website at  www.birmingham-
sme.co.uk/ which is well worth a
visit although it is still under
construction.

Bournemouth DSME is
organising a triathlon event for
small electric-powered locomotives.
The event is in three parts and
consists of a speed contest over 25
yards, a hill climb and finally an
endurance event to see how far the
locomotives will run before the
batteries give up. The club is
supplying a kit of parts including a
motor, motor mount and bulb
holder, after that it is up to the
contestant. The power is two AAA
size batteries also supplied by the
club. We look forward to reporting
this event in the future. The bulb
holder is for a bulb that will be
inserted for the endurance event to
increase the power used.

Another society carrying out
significant work during the winter is
Cambridge MES which has been

relaying the next section of track.
This involves setting new edging
slabs, removing the old ballast,
installing a weed suppressing
membrane and then relaying the
ballast and track. The new track
panels are of heavier gauge rail than
previously. Another major project is
the clearing of an extra piece of land
to provide more car parking space.
This task involves clearing some
trees and levelling the site before
constructing fences and gates, The
society is also going to install a new
signalling system to help the flow on
the track during busy running days.

One of the visits arranged for the
members of Edinburgh SME is to
Secretary Robert McLuckie’s attic
to see his superb model of the
Waverley paddle steamer engine.
This model was featured in M.E.
3912, 3 January 1992.

The start of the running season at
the  Frimley and  Ascot
Locomotive Club has been marked
by the first use of the new signalling
system which many of you will
have seen on the society stand at
The Model Engineer Exhibition at
Sandown. The system is reported as
working well and the signalling
team are to be congratulated on its
efforts in producing this very
sophisticated system.

The latest issue of the Maxitrak

Owners Club newsletter contains
an article describing the origins of
the locomotive names used by the
company. Coincidentally, [ have just
seen on the national news pictures
of what appeared to be a Maxitrak
Rushton being used to push a truck
with large barrel of water round a
ground level garden track as a
drought beating measure. The
barrel was fitted with a battery-
powered pump to power a garden
spray and was filled from several
water butts in the owner’s garden.
Perhaps if the owner reads this he
could send us in some details?

The Northern Association of
Meodel Engineers has a new
secretary in the person of Alan
Budd. Alan can be contacted at 39
Langford Road, Arnold,
Nottingham NG5 7HR and has
taken over from Nigel Thompson
who held the post for six years.

Trials on the new ground level
track took place at Norwich DSME
in March and at one of the sessions,
some members of the public took a
keen interest in the proceedings and
“proved very useful as passengers
during the trial runs”. Both the
club electric locomotive and the
new passenger trolleys ran well.
The trolleys have been fitted with
over-run brakes which also work
very well.
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a telephone number for the assistance of would-be visitors.
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21 Canvey R&MEC. Mesting. Contact Brian Baker: 01702-512752.
21 North London SME. Loco Section Barbecue.

Contact David Harris: 01707-326518.
21 Romford MEC. Track Maintenance. Contact Colin Hunt: 01708-708302.
21 Tonbridge MES. Children’s Party. Contact D. C. Brunning: 01732-352153.
22 Canvey R&MEC. Members' Running Day. Contact Brian Baker: 01702-512752.
22 Chesterfield MES. Public Running Day.

Contact Mike Rhodes: 01623-648676.

26 Morwich DSME.

Gayton: Demonstration of Brazing & Soldering.
Contact Paul Reed: 01603-462925.

22
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Hereford SME. Club Day. Contact Nigel Linwood: 01432-270867.
Hormsby ME. Family Day/Boiler Inspections. Contact Ted Gray: 9484-7583.
Ickenham DSME. Members' Running Day & Barbecue.

Contact David Sexton: 01895-630125.

Leyland SME. Members & Guests Summer afternoon driving session.
Contact A. P. Bibby: 01254-812049.
Oxford (City of) SME. Dreaming Spires Rally.

Contact Chris Kelland: 01235-770836.

Romford MEC. Trackside Afternoon. Contact Colin Hunt: 01708-709302.
Steam LS of Victoria. Club Run. Contact Graham Plaskett: (03) 9750-5022.
Wigan DMES. Visit by Butterley Miniature Railway Society:

Contact John Chamberlain: 01744-882255.

Amnerfield Miniature Railway. Public Running.

Contact David Jerome: 0118-9700274.

Bristol SMEE. Public Running. Contact Trevor Chambers: 0145-441-5085.
Edinburgh SME. Track Running Day Steam & Diesel.

Contact Robert McLucke: 01506-655270.

Guildford MES. Driver Training. Contact Dave Longhurst: 01428-605424.
Harlington LS. Public Running. Contact Peter Tarrant: 01895-851168.
Nottingham SMEE. Public Running. Contact Gerry Chester: 0115-9259086.
Staines SME. Public Running. Contact Stan Bishop: 01784-241891.
Worthing DSME. Public Running. Contact Bob Phillips: 01903-243018,
York City & DSME. Running Day. Contact Pat Martindale: 01262-676291.
Bedford MES. The mouse trap Challenge. Contact Ted Jolliffe: 01234-327791.
Homsby ME. Social Night. Contact Ted Gray: 9484-7583.

Romney Marsh MES. Romney Fayre Track Meeting.

Contact John Wimble: 01797-362205.

27-29  Canvey R&MEC. Open Days. Contact Brian Baker: 01702-512752.
27 Sutton MEC. Evening Steam-Up. Contact Bob Wood: 0208-841-6258.
27 Worthing DSME. /lan Gledhill. Contact Bob Phillips: 01903-243018.
28 Hereford SME. Meeting. Contact Nigel Linwood: 01432-270867.
29 Romney Marsh MES. Boiler Testing & Running for Romney Fayre.

Contact John Wimble: 01797-362285.
29/30  Sunderland (City of) MES. Public Running.

Contact Albert Stephenson: 01429-299649.
30 Bristol SMEE. Public Running. Contact Trevor Chambers: 0145-441-5085.
30 Cambridge MES. Members' Steam-Up. Fulbrooke Road.

Contact Rex Mountfield: 01284-386128.
30 Canvey R&MEC. Gala Day. Contact Brian Baker: 01702-512752.
30 Cardiff MES. Picnic Day. Contact Don Norman: 01656-784530.
30 Chichester DSME. Steam on Sunday. Contact Brian Bird: 01243-536468.
30 Guildford MES. Members’ Running Day:

Contact Dave Longhurst: 01428-605424.
30 Hereford SME. Open Day & Charity Day. Contact Nigel Linwood: 01432-270867.
30 High Wycombe MEC. Public Running. Contact Eric Stevens: 01494-438761.
30 North Cornwall MES. Sunday Steam-Up. Contact Geoff Wright: 01566-86032.
30 Nottingham SMEE. Public Running. Contact Gemry Chester: 0115-9252008.
30 Staines SME. Public Running for Chanity. Contact Stan Bishop: 01784-241881.
30 Steam LS of Victoria. Working Bee & Barbecue Lunch.

Contact Graham Plaskett: (03) 9750-5022.
30 Taunton ME. Public Running. Contact Don Martin: 01460-63162.
30 Wigan DMES. Open Day. Contact John Chamberlain: 01744-882255.
31 Reading SME. Disabled Kids. Contact Brian Joslyn: 01491-873393.
AUGUST
1 Basingstoke DMES. Meeting. Contact Guy Harding: 01256-844861,
1 Romney Marsh MES. Track Mesting. Contact John Wimble: 01797-362295.
1 South Durham SME. Meeting. Contact B. Owens: 01325-721503.
1 Stamford MES. Track Running. Contact Derek Brown: 01780-753162.
2 Bradford MES. Meeting. Contact John Mills: 01943-467844,
2 Bristol SMEE. Meeting. Contact Trevor Chambers: 0145-441-5085.
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Members of Nottingham SMEE
are making good progress with the
71/4in. gauge track extension with
work on the preparation for the
second level crossing and turntable
well advanced. The Main Line
Steam Trust provided a substantial
grant for this project. The club was
honoured with a visit from a party
of about 25 civic dignitaries who
were on a tour of several local
facilities in the area. The party had
a ride on the new extension
followed by a look at the workshop
and a presentation by Richard
Tilden-Smith Chairman of GCRN
Ltd. Also in the newsletter were the
following, obviously produced by a
feminist:

Men are all the same, they just
have different faces so you can tell
them apart.

Don 't imagine you can change a
man unless he is in diapers (nappies
in UK).

Never let your man’s mind
wander — it § too little 1o be out on
its own.

Romney Marsh MES reached a
milestone in January with the
membership figure reaching 300
for the first time. This must make
the club one of the largest, if not the
largest, in the country, unless of
course you know differently!
Another statistic in the newsletter is

Robert McLuckie, of Edinburgh SME, recently showed fellow members his
fire model of the Waverly paddle engine which resides in his attic.

that since the club was formed in
1969 over 740 members have
joined. As the Secretary comments
“We must be doing something
right”. Some of those members
have been busy and the garden
railway and building is now
virtually complete and is reported
s “fully wired up for both analogue
and digital control systems”. It
seems that model engineers now
also need to be computer savvy
judging by this news and the news
from Frimley!

The marine section of the St.
Albans DMES has seen several
new models launched this year
including Panache by Vic Driscoll,
a gunter rigged sailing dingy by
Alan Holt and a New England
Oyster  dredger  Chesapeake
Skipjack by John Cook. John uses

drafting film for sails on his models
which may be a useful tip for other
sailing model builders out there.
Tim Hopkins and Roger Stephen
have built rolling roads for their
locomotives in order to be able to
carry out tests at home and to avoid
wasting time at the track. Both use
ball races mounted on angle iron as
a basis with a simple pony truck
support without rollers in Roger’s
design. The roller units simply rest
on a length of track so the rigs are
very flexible.

Weymouth DMES is busy
working on the track site and has
completed the main oval and station
loop. Work continues on the
turntable and steaming bays. The
society has a new website at
www.weymouth-dmes.co.uk/
which was created by Mike Jackson

and “his boys”. Sean Thomas
received a day visit to the Didcot
Railway Centre including a
footplate ride as a birthday present
from his wife and described his visit
in the newsletter.

World News

Australia

Bob Smyth of the Adelaide
Miniature Steam Railway Society
describes the built up cylinders for
his Silverton Class W locomotive.
These are unusual in that they are a
mixture of fabrication and casting.
The main cylinders and piston valve
bodies are bronze castings which
are  silver-soldered into a
rectangular brass frame with the
exhaust passages built up inside.
The spaces round the cylinders are
filled with insulating material to
avoid condensation problems.

United States

The Bay Area Engine Modellers
are attracting new members and
some new engines are reported as
having had their “first pop". These
included Roger Butzens very nice
1/4 scale 426 Hemi-Head V8 and
Dwight Giles” Gray horizontal
engine. Bob Kradjian is carrying
out some maintenance on his
Challenger V8 which has been

running at club shows since 1997.

South Lakeland MES. Meeting

Frimley & Ascot LC. Teddy Bear Run. Contact Bob Dowman: 01252-835042.
Hull DSME. /an Comwall: Serving my Time. Contact Tony Finn: 01482-898434,
Plymouth MSLS. Public Running. Contact John Brooker: 01752-671722.
West Wiltshire SME. Steam-Up. Contact R. Nev. Boulton: 01380-828101.
Leyland SME. Prints works visit. Contact A. P. Bibby: 01254-812049.

Contact Adrian Dixon: 01229-869915.
Sutton MEC. Bits & Pieces. Contact Bob Wood: 0208-641-6258.

Aylesbury (Vale of) MES. Track Night. Contact Andy Rapley: 01286-420750.
Canvey R&MEC. Meeting. Contact Brian Baker: 01702-512752.

Maidstone MES (UK). Evening Run & Barbecue,

10/11

Ascot LS (2003). Frimley & Ascot LC Open Days.

Contact Derek Alford: 01344-482485.
10 Bedford MES. School Holiday Running. Contact Ted Jolliffe: 01234-327791.

10 Sutton MEC. Chat Night. Contact Bob Wood: 0208-641-6258.
10 Worthing DSME. Bits & Pieces. Contact Bob Phillips: 01903-243018.
11-13  British Columbia SME. Train Fest Meet.

Contact Sean Laurence: (604) 931-1547.
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Contact Martin Parham: 01622-630298.

North London SME. Meeting & Barbecue. Contact David Harris: 01707-326518.
North Norfolk MEC. At Sheringham Pool. Contact Gordon Ford: 01263-512350.
Portsmouth MES. Meeting. Contact John Warren: 023-8259-5354.
Rochdale SMEE. Meeting. Contact Mike Foster: 01708-360849.

Romford MEC. Competition Night. Contact Colin Hunt: 01708-709302,
Canvey R&MEC. Members' Fl‘unni‘.ng Day. Contact Brian Baker: 01702-512752.
Dockland & E. London MES. Public Running.

Contact P. M. Jonas: 01708-228510.

lckenham DSME. Public Running. Contact David Sexton: 01895-830125.
Isle of Wight MES. Track & Pond. Contact Malcolm Hollyman: 01983-564568,
Maxitrak Owners Club. Maxitrak Rally, Leatherhead.

Contact Eric Penn 0208-979-4335.

New Jersey Live Steamers, Inc. Work Day Contact Karl Pickles: 718-404-7263.
Romford MEC. Trackside Afternoon. Contact Colin Hunt: 01708-709302.
York City & DSME. Summer Meeting. Contact Pat Martindale: 01262-676291.
Bristol SMEE. Public Running. Contact Trevor Chambers: 0145-441-5085.
Cardiff MES. Steam-Up and Family Day. Contact Don Norman: 01656-784530.
Frimley & Ascot LC. Public Running. Contact Bob Dowman: 01252-835042.
Guildford MES. Driver Training. Contact Dave Longhurst: 01428-605424.
Leighton Buzzard NG Rly. Family Fun Day. Enquiries: 01525-373888.
Malden DSME. Public Running. Contact John Mottram: 01483-473786.
Northampton SME. Public Running. Contact Pete Jarman: 01234-708501 (eve).
Nottingham SMEE. Public Running. Contact Gerry Chester: 0115-9258096.
Peterborough SME. Visit by Erewash Valley MES.

Contact Ted Smith: 01775-640719.

South Durham SME. Running Day. Contact B. Owens: 01325-721503.

Guild of Model Wheelwrights. Bewdley Horse Event, Holbeache Farm,
Timpley, Nr. Kidderminster. Contact Biddy Hepper: 01482-623274,
Peterborough SME. Biis & Pieces. Contact Ted Smith: 01775-840719.
Dockland & E. London MES. Meeting. Contact P. M. Jonas: 01708-228510.
High Wycombe MEC. Evening at Track. Contact Eric Stevens: 01494-438761.
Norwich DSME. Barbecue. Contact Paul Reed: 01603-462925,

St. Albans DMES. Ron Dean: Preparation of model boat kits.

Contact Roy Verden: 01923-220590.

11/12  Frimley & Ascot LC. Open Days. Contact Bob Dowman: 01252-835042.
1" Hereford SME. Mesting. Contact Nigel Linwood: 01432-270867.
12 Brighton & Hove SMLE. Fun Run. Contact Mick Funnell: 01323-892042.
12/43  Guildford MES. OMLEC. Contact Dave Longhurst: 01428-605424.
12 Maxitrak Owners Club. S th Ipswich Maxitrak Meet.
Contact Eric Penn 0208-979-4335.
12 Portsmouth MES. Efficiency Comp. and Concours d'Ellegance.
Contact John Warren: 023-9259-5354.
12/13  Guild of Model Wheelwrights. Sandringham Show.
Contact Biddy Hepper: 01492-623274.
13 Cambridge MES. Fublic Running. Fulbrooke Road.
Contact Rex Mountfield: 01284-386128.
13 Canterbury DMES (UK). Public Running. Contact Mrs P. Barker: 01227-273357.,
13 Edinburgh SME. Track Running Day Steam & Diesel,
Contact Robert McLucke: 01506-855270.
13 Harlington LS. Public Running. Contact Peter Tarrant: 01895-851168.
13 Hereford SME. Public Running. Contact Nigel Linwood: 01432-270867.
i3 High Wycombe MEC. Club Running afternoon.
Contact Eric Stevens: 01494-438761.
13 Hornsby ME. Running Day. Contact Ted Gray: 9484-7583.
13/14  Leeds SMEE. LSMEE August Rally. Contact Colin Abrey: 01132-649630.
13 Leyland SME. Scale Running Day. Contact A. P. Bibby: 01254-812048.
13 New Jersey Live Steamers, Inc. Historical Society Run.
Contact Karl Pickles: 718-494-7263,
i3 Nottingham SMEE. Public Running. Contact Gerry Chester: 0115-9250096.
13 Plymouth MSLS. Members ' Running Day.
Contact John Brooker: 01752-671722.
13 St. Albans DMES. Puffing Field Morning.
Contact Roy Verden: 01923-220580.
13 Surrey SME. Public Running. Contact John Cook: 020-8397-3932.
13 Sutton MEC. Track Day. Contact Bob Wood: 0208-641-8258.
13 Worthing DSME. Public Running. Contact Bob Phillips: 01903-243018.
13 York City & DSME. Running Day. Contact Pat Martindale: 01262-676291.
14 Bedford MES. Centring. Contact Ted Jolliffe: 01234-327791.
14 Erewash Valley MES. Meeting. Contact Jim Matthews: 01332-705258.
14 Melton Mowbray DMES. Summer Evening Steam-Up.
Contact Phil Tansley: 0116-2673646.
14 Saffron Walden DSME. Club Night. Contact Jack Setterfield: 01843-596822.
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What better way to follow on from a foundation course than building a simple
Steam Engine? Buy Model Engineering A Foundation Course and pay for
Building Simple Model Steam Engines and we’ll give you Volume 2 for FREE!

MODEL ENGINEER - BUILDING SIMPLE MODEL BUILDING SIMPLE MODEL
A FOUNDATION COURSE STEAM ENGINES STEAM ENGINES I
(Peter Wright) (Tubal Cain) (Tubal Cain)
A new book by an experienced model The sheer simplicity of miniature Since the publication of the first
engineer covering all the basic oscillationg steam engines has an book dealing with these fascinating
techniques: understanding engineering enduring fascination for all marine little engines, the author has designed
drawing, buying materials, marking steam engines and features design and built several more ranging from
out, sawing, filing, bendng and and plans that even a beginner a delightful little turbine to larger
forming metals. Includes a review of will be able to follow. engine in the style of the magnificent
engineering, materials, the making of ‘Steam Engines of the Highest Class’
cutting tools in the home workshop 1993 | 1-85486-104-2 | 210x148mm offered by toymaker before WW1.
and much more. A must for those 112 pages | lllustrated pbk | £5.95 Fully detailed methods of construction
practical people who have little with the beginner in mind.
experience of working in metal.

1993 | 1-85486-147-6 | 210x148mm
1997 | 1-85486-152-2 | 236x189mm 112 pages | lllustrated pbk | £5.95
416 pages | lilustrated pbk | £16.95

Prices do not include p&p. Hurry! Offer ends 31 August 2006
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Send payment with your name, address and telephone number to:
Customer Services, Encanta Media Ltd., Berwick House, 8-10 Knoll Rise, Orpington, Kent BR6 OEL

CHEQUES ARE MADE PAYABLE TO ENCANTA MEDIA LTD.

Telephone Customer Services on 01689 899228/229

Please ensure you have your details available when paying by credit/debit card.
|



SAVE 20%, %
subscribe today!

Pay ONLY FREE
£12.99 every  delivery

3 months by  straight to

Direct Debit  Your door

Never miss
an issue BOILER "

'G'lUTION <-4
Subscribing couldn’t be easier...

@ BY PHONE: 01689 899200 quote ref. EO71
6 ONLINE: www.subscription.co.uk/mde/E071
® BY POST: Complete the form below

' BRA,ZED i‘

O | would like to subscribe to Model Engineer and SAVE 20%, TO SUBSCRIBE BY DIRECT DEBIT YOU MUST COMPLETE THIS BOX
paying £12.99 every 3 months by Direct Debit (UK ONLY) |
nstructions to your bank or bulldtng society to pay by Direct Debit.
£¥oad compien S N Originator’s reference 422562
Dllt((:
O | would like to subscribe to Model Engineer with a one-off payment O Py £1590 Gty 3 aite y Diess Denk G')n =
UK (SAVE £18%)  Europe (inclEire)  US Airmail ROW Airmail INBIVIO OF DRIUC. i crsness o iosessosin i ssesbos o i o 5 e 6 A3 5 SO SE8

[ £53.50 [ £78.00 [ $136.00 [ £85.00

[1 Postal Order/Cheque [ Visa/Mastercard [ Switch [1 AmEx
Pleass make cheques payable to Encanta Media Ltd and write code EO71 on the back

Account holder ...... s S

Signature ... Date.......ooiiiii i

Sortcode| ||| ||| ecountramber[ | | | [ | | | |

Instructions to your bank or building society: Please pay Encanta Media Ltd,

Direct Debits from the account detailed in this instruction subject to the safeguards assured
the Direct Debit Guarantee. | understand that this instruction may remain with Encanta
ia Ltd and, if so, details will be passed electronically to my bae{\fbuicﬁng society.

Reference Number (Officialuseonty) | | | | [ [ | [ [ |

Please nole that banks and building socities may not accept Direct Debit instrudtions from some types of account

TERMS & CONDITIONS: Offer ends 17 August 2006. Subscriptions will bagin with the first avaliable issue.
Please continue to buy your magazine until you receive your acknowledgement letter. Refund requests must
be In writing to the Publisher and will not be given on accounts with less than £20 credit. A £5 admin charge
will apply and will be deducted from any refund. Refunds will only be given at the Publisher's sole discretion.
Encanta Medla Lid, publishers of Model Engineer, may contact you or share information with other reputable
companies to et you know about products and services that may be of interest. Tick if you

do not want to recelve Information about offers from us O or from third parties 0

Photocopies of this page are acceptable Code E071

SEND TO: MODEL ENGINEER SUBSCRIPTIONS, TOWER HOUSE, SOVEREIGN PARK, MARKET HARBOROUGH, LEICS LE16 9EF



[, GLASSIF It
MODE CLASSIF IEL
Tel: 01689 899 215 R ot ek

cancellations. All advertisement must be pre-paid.

Fax: 01689 899 266 T s At Docot) Ok
e Ran o nali i it e U qotey o bl it
Email: jenni.collins@encanta.co.uk " "iciignes cary s T symbol

MODELS & MATERIALS

ALL LOCOS AND STEAM ENGINES REQUIRED 31/.” - 5” = 71/,”

Part built or Finished in any condition. Complete collections purchased
FOR CASH - Distance no object, available 7 days a week

Please telephone Kevin on 01507 606772 for a friendly and informal chat

I o 22555 '1."‘“"“" i [ 5 | ALL LOCOS
WANTED

pe

& Drit Stlver steel, Gauge plate
PHDW'I Sn[ﬁ'ﬂtf =

e ¥ Catalogue free.

Sp«urm ---- hmh.honl!ltcmrﬂ?:lct """
M ith SASEA y 145 P.L.Hill (Sales) Ltd Any condition and size
hr:h? }Iﬁvr. M2 o ME 16 L | 7, Unit 3 Cromnworks, Bradford, BDJ 8T) . . -
%ﬂlﬂ;‘;wmm g {&"‘:,“,': Tel/Fax: 01274 733300 considered including
v I ,:: —!’}‘;j’ \i:‘...ll plhillales@iaol.com www |-IP‘.:.,'.hli_-w..r‘.|f plaln worn out!!

i/ 2'/2”, 3‘/2“. 5" or 7114“.
BA FASTENERS IN BRASS Tl‘y me last as I often

STEEL & smm.sss
ROLL PINS, 1 s / pay better prices.

Lmn-. S-G'rw s.mn-n ‘lm )
4 Pegrs *ﬂ Sto0d Rochester Kard ME2 XL
i net

Iri D'I&.'ﬂ ]‘1??56 ‘.mlmm.wincouu Mo Orider Oy

Practical Scale - Drawings, castings, »
laser cut frames, eic for designs by BT echic et PP Please telephone Kevin
Neville Evans (including the Highland Siampes o1 28 Page Lt (Oversees £2 501 Oucte Me
Locos Loch & Jones Goods,PoNs | v LIFAE K420 v 01507 606772
‘3{3"” m‘ming m RETFORD NOTTINGHAMSHIRE DNZZ OAU
Telephone 01427 884318 Fax 01427 884319
Class) are now available from Myford Super 7B, green, in excellent
Polly Model Limited. — —— condition. Gearbox, pxf, fully equipped,
Tel: 0115 9736700 6 assorted chucks. Myford stand,
or see web page vertical slide, travelling steady, Bison

quick change tool post etc. £2,950.
Tel: 01277 201378 (Essex)

www. pollymodelonginaarir

ENGINEER
NEW! - Lower cost, compact, high performance
™ Carr's Solders =

Cadbury Camp Lane mCaII us now for more information
' . and friendly advice on
Clapton in Gordano, Bristol. BS20 7SD

01925 444773
Tel:01 275 852 027 Fax:01 275 810 555

or visit www.newlon-lesia.com

Email: sales@finescale.org.uk £390 :r':'r
www.finescale.org.uk Cheshire WA2 8TX, U

PART BUILT VMIODELS BOUGHT.
All locomotives, at any stage of Sai. & 120, e, b

COMPLETE HOME WORKSHOPS
e o v

AND MODELS PURCHASED.
DISTANCE NO OBJECT

Tel: Mike Bidwell on
01245 222743

construction. Completed models also
bought. Traction engines and all Staurt
stationary engines wanted - beam,
vertical, horizontal etc, part built or
complete. Will travel any distance.

Please telephone Graham.01213584320.m

0 MOw O o0 cCalaloguo of ohone
Miton Keynes Metals, Dept. ME,
Rudge Hill Farm, Litlle Herwood Road, Nash, Miltan Keynes,
MK1T OEM Teh (01206) 712621 Fam: (01294) 713032

et mavwish bagreed 11 A Erat seesOwe i v o8




MODELS & MATERIALS

www.arceurotrade.co.uk

Unbeatable Value Engineering Products by Mail Order

Shop on-line or call us on 0116 269 5693 for Catalogue No.4 'LELLEE,'.L:*."—"

BOOST PHASE CONVERTERS The

: Boost Energy Systems
* PricE GUARAN .
o Park Farm, West End Lane, 'mniatum.

* PERFORMANCE GUARANTEE  \yafield, Berkshire RG42 5RH Railway

* 3 YeAR WARRANTY Tel: 01344 303 311 Supply ’!
* WorLowiDe DeLvERY Fax: 01344 303 312 Co. Ltd. m'mm-org-u'(

Mob. 07952 717960 POINTWORK  RAIL  FISHBOLTS

* QursTanDinG DEeSIGN

www.boost-energy.com FISHPLATES  TRACK 3 NUTS
aAn.a-ums SLEEPER.S RAIL SCR

. H P T .
COMPREHENSIVE SUPPOR info@boost-energy.com

HiGH ouaLiTy UK PHASE CONVERTERS SINCE 1957

P "Email: sales@mrsc.org.uk
42 Stmtfond Wdy ha(nmr Hzmsl Hempstead, Herts, HP3 9AS

MARSHALL 7 NHP TRACTION ENGINE

RUNELL MODELS R. A. ATKINS
SEND NOW for our tully lustrated MODEL ENGINEERING
S AR AR M o o MACHINES & TOOLS
uK u‘io- ::-:- r':m1 : :-nu-r :-: .50 100's of Engineers Tools In Stock
o ac vk brumel.com WE URGENTLY REQUIRE TO BUY
Sruneh Madu, But . s B P COMPLETE WORKSHOPS OR
emat: sales@brunch.com ® FaxiAns 01524 855887 SINGLE MACHINES

Immediate Inspection & Settlement
Tel: (01483) 811146 Fax: (01483) 811243

Ortec -

Ortec are manufacturers of low cost, high quality, precision digital
readout - DRO for machine tools such as milling machines fer the

hobbyist and model engineering user, We offer o complete range of
readouts from 1 to 3 axis in a variety of encoder lengths ml"nue F Elu" n uTHE
Phone +44 (0)1481-235708 MILL OR COMPLETE WORKSHOP
.ortec.freeserve.co.uk and want it handied in a quick, professional

no fuss manner? Contact David Anchell,
Quilistar (UK) Ltd (Nottingham)

HARDNU‘I‘I’ Tel 0115 9255844 Fax 0115 9430858
2 - pack Epoxy locomotive paint
AT LAST! A HEAVY DUTY INDUSTRIAL FINISH PACKED IN AFFORDABLE QUANTITIES: .
Inftially available in GWR green GWRQ1 (earlier shade), LMS Crimson fake LMS01. LNER green LNERD1 TAP DIE o Mot Engoeer
(Doncaster). SR Dark olve SRO3 SEACR Green SECRO2 and Brown SECRQ1. CR blus CROT and Black also CLEAR.

Buy 250ml of HARDNUTT for £19.50 + carriage Birenh qualey 1S tap & de fhemer thew HSS cues seasmbes

For further information ring 01423 734240 or send SAE to: R g AL1 Npoii PR e '1," ey

PO BOX 357 LEEDS LS17 1BE ey

{hay 10 W essden lu;‘-\ t Ir‘-
H .:1":*:;:?;3:1..:4.:.:5

B.C.A. MkIll Universal Jig| . B e e KVARY o &

Boring 8 Milling Machine of Mol g s &

MES = INSALVIGTOL L WAL TANT/IA, U2 (all S04pis
ML« SNVIAYIL AL AT N 10,102 cald Mlrgdi
BAS = 01 23456709, 10 (msk for prces o o0 metal)

A precision & robust machine for producing many types of
components. Milling, boring, drilling, indexing operations for
Nty Hanes |Beygned b
gxample. ey
" | - v &1, o L.
Swivel R&F head + 10 Spindle Speeds + 8" Rotary Table on B | berCih St B b 129

compound slides + X.Y.Z. Movements + Many other features Dl 1 bous5, 0 bows(28 25, 3 bews22.08
Werid-delivery, Bashcasss SAME DAY poatVAT

Widely used in all types of manufacturing and model
ngineerin 1000's of of othar ivoes/sizes

engineering Also Drlly Reamers Encmils, Sioinily ﬁ

Used Models - choice available \ g Sews ¢ - No Misimmm onder | g @

Ring for infermation & inspection by appointment \ " e &
TengaEng Colld . Tlll': 'l'.-\l’ & Dll‘: Co
Machine Tool Div, Britannia House 445 West Green Road, London N15 3PL - UK
Stem Lane Ind Estate, New Milton, Tel: +44 (0)20 86881865 Fax: +44 (0)20 88884613

———

Fax (01425) 622789 Hants UK. BH25 5NN




MODELS & MATERIALS

ALL 3)2” GAUGE ALL 5” GAUGE ALL 74" GAUGE

LOCO’s WANTED LOCO’s WANTED LOCO’s WANTED

Tich, Juliet, Rob Roy, Hunslett, jinty, Simplex, Hunslett, Hercules, Jessie,

Firefly, Jubilee, Maisie, Speedy, BR Class 2, Horwich Romulus, Bridget, Dart,

Doris, GWR Hall, Crab, BR 8400 tank, Maid of Holmeside, Paddington, GWR

Britannia, Hielan Lassie, Kent, Black Five, Jubilee, Royal Mogul 43xx, GWR King, Black

etc Engineer, Bl Springbok, Five, A3, BI, Brittannia, etc
Torquay Manor, Castle, A3/A4

ALL TRACTION ENGINES WANTED

Minnie, Burrell, Royal Chester, Showmans, etc
ALL PARTBUILT MODELS WANTED

We also purchase WORKSHOP EQUIPMENT
Regular collections made throughout:
SCOTLAND, ENGLAND AND WALES

For a professional friendly service, please tel:

GRAHAM JONES M.Sc. 0121 358 4320

visit our website: www.antiquesteam.com

Model Engineering | | ENGINEERS

Quality Secondhand PrOdUCtS (BBXI‘"") TOOL HOOM
'“_"“h'_"" I"‘fi“ www.model-engineering.co.uk
at Sensible Prices Email: diesel@17bexhill.fsnet.co.uk o PP R
. e . e tool supplier for Professiona
We purchase complete Workshops, Manufacturers of 5" and 7'/," diesel outline f,ﬂf,e, Engineers
Mackines Modeh sod Hond Took. battery electric locomotives and rolling stock. CUTTING TOOLS: HSS — COBALT -
A {unl Visit our shop to see the stock. COATED
Agreed settlement on inspection Colour brochure inc. p&p £1.75 Drills: Metric, Fractional, Jobbers, Long
i Yistance no object PHONE/FAX. 01424 223702 Series. Boxed Sets
o1: Salish e MOBILE 07743 337243 Reaming: Metric, Fractional Hand and
el: Sali 17 90
. -I!_ + Salis UrYy 01722 ~”HM 17' SEA ROAD, BEXHILL ON SEﬁ. Machine
Web Site: waow. pennyfarthingtools.co.uk Thrcadmg. Taps, Straight Flute, Spiral Flute
Boxed Sets, Metric, Imperial |!wr1 BA
Dies: 5‘. t Dies, Solid Dies, Die Nuts, Metric,
| Imoeriz fied A
Mallard Metal Packs Ltd BOporia. ywed, BA

Milling: End Mills, Slot Drills Plain and bn rew

53 Jasmin Croft, Kings Heath, Birmingham, B14 SAX. Shank, Horizontal Cutters, Slitting Saw:

Tel/Fax: 0121 624 0302. E-mail; sales@mallardmetals.co.uk

Suppilier of all Ferrous & Non-Ferrous Metals C“"H_’-‘f:’"‘
NO MINIMUM QUANTITY CATALOGUE AVAILABLE Turning: HSS Tool Bits, Tungsten Carbide
Worldwide mail order. www.mallardmetals.co.uk _ Tipped Tuming Tools, Insert Tools (‘rul'r is

Measuring: Micrometers, Verniers, Divid
Callipers, Setting up Tools

GB BOILER SERVICES Ly Lg,

COPPER BOILERS FOR LDCOMOTIVES AND TRACTION ENGINES etc Machining Services: full machining service
avallable, rning, milling, grinding, wire and
MADE TO ORDER Spark eroging IL{:I-i and mould making
“New" Tool Catalogue available FREE -
Constructed to latest European Standards Send for one today
71/4" gauge and PE.D. category 2 Specialist CHECK OUT DUR SPECIFICATIONS & PRICES
BEFORE ORDERING YOUR MACHINES - Contact
NO VAT us for a Quotation
N ] . Part Exchange on some machine tools weicomed
Enquiries, Prices and Delivery to: Tel: 01443 442651 Fax: 01443
435726 Mobile 07770 888840
Tel: Coventry 02476 733461 Web Sil%‘. www‘ .cnqin?‘%stnlolmom.co.uk
mail: regpugh@aol.com
Mobile O7817 269164 UNIT 28, ENTERPRISE CENTRE, LLWYNYPIA
ROAD, TONYPANDY, RHONDDA CF40 2ET
CASTINGS & CASTINGS & S
DRAWINGS DRAWINGS FOR 10 4-&#-{' - \
' '~ FOR 6 STEAM DIFFERENT MILL . y
COPPER TUBE, SHEET, BAR ."..l BOILER FEED ENGINES BOTH SLIDE
and other non-ferrous metals, % PUMPS & CORLISS VALVE ’
Send 9% x 47 SAE [« sl e
R. Fardell, 49 Manor Road, Famley Tyas :" - ?EEHLEWORTH ENGINES www.southworthengines.com
Huddersficld HD4 6U1L , For Details:
Vel: 01484 661081 Y SAE O x4 CHESTERFIELD S40 4EW TEL: 01246 279153
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Dreweatl Neate

he sV i TRA b b EBE FETaln AdD A0
SPECIALIST STEAM AUCTION
Entries by the end of July Please. If possibic.
Telephbone Direct Steam Line 01404 47593
LIVE STEAM MODELS, MODEL STATIONARY ENGINES, LOCOMOTIVES. TRACTION ENGINES.,
LATHES & EQUIPMENT, RAILWAYANA, CLOCKS, GAUGE 0, BOATS and STEAM TOY S,
| |

(T owr net Sale: A 2inch scale maodel of 3 Shand Mason Fire Fragine)
Consultast: Michse! Manthews MRICSIRRV  Tek: 01404 47593
Frnall momeaehews @ dnin com
Amctions by Be hebd ut Droweatt Neale-Bristol, 5t John's Mace, Apsicy Romd, Cliflon, Rerstol

Complete Workshops Purchased or Single Machines &
Models, Clock making Equipment & Other Engineering
Equipment Instant Decis
For a professional
service from a company with over |7 years

Prampt Attention, s1on,
Immediate Payment and Removal

experience

. ‘n‘ J in the model engineering field call

G and M Tools,
The Mill, Mill Lane, Ashington, West
Sussex. RH20 3BX
Tel: 01903 892510 or
e-mail enquiries@gandmtools.co.uk

TN

Clarksonis of York range

Lynx Model Painting and Machiming Services
professional,
complete your

Lynx Maoded o
Boibers, some ex-stock

We are also Agents for Stuant Models and build the ongs that Stuart don't !

Visal our Webssle (www hnxmodelworks. couk) or contact us today with your requiremenis
for a no-obligatio te or ducustion. A full colour A4 Drochure shortly available
telephooe or emal for further detals

Model Engineering
Odds and Sods

Opening now at
Unit 0 Wallowes Industry
Estate, Brierley Hill DY5 1QA

For materials, fasteners,
taps & dies.
For catalogue please send
SAE (A4) to above address
Tel/fax: 01384 70455

TOOLS PURCHASED

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

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

& | THE MODEL
ENGINEER
2 L2 EXHIBITION

LYNX MODEL WORKS LTD,

Puimvecoie Hhowse, Malitey le Marsh, Aloed, §imes |80V 00
Tk 1307251508 Nhabile (7 TRPN N

Wibnie www hynymsich

Panail:  IndoW bym ookl wanrhs, o

T. 01689 899 228/229

igineots working 1ogciber 1o not anly uI-J beaut lu|
gaege 0 w0 10 Y/, Tracton F'l gimes from o
S.:Jie an.! S'.r.l:on.‘.r} S’.nm lant Engines. We w 1 also u.f""' ..r our uafinished project for

iy renovale the ome youive jast boughl, imhenibed « ply wish o reyuvenade m our
Rostorations Division
We have \p-m §¢ in bullding. completing and reaovating the very h-*ﬂr and elegant

of \'n‘ king Steam Models
gms bhoing

and currently
it ux spocialist coemrmias

nave 4 «
ons for chicnes

( these highly
13 |_'||-, motive o

will give your cherished model that
ined finish and aleo help you by manufacturing Specialist parts 1o acsist you
curremt or planned project

thers sells

s mnge of Fully Ceniflicated and EC Compliant Copper and Steed

NEIL GRIFFIN
- St.Albans, Hertfordshire
Engineering Services
Machining for Model Enginears

From drawing, skeich, pattern elc,

Friendly personal service
Telephone / Fax: 01727 752865
Mobile: 07966 195910

PUBLICATIONS

Renowned Quality & Service Together at the Right Priee
ALL MAJOR CREDIT AND DEBIT CARDS ACCEPTED

Call John Clarke on 01507-451565

CLOCK CONSTRUCTION & REPAIR
Books by John Wilding and others
Free Catalogue
01420 487 747
www.ritetimepublishing.com

‘II

k.

(24 hr update)

www.tradesalesdirect.co.uk (mrade Prices)

Don't wait for the next issue! Check out the Internet Web Site above. It contains a stocklist
of used lathes, millers, grinders, drills, saws, miscellaneous machinery, accessories, items of

interest, etc. A stocklist is also available ‘FREE’

by post.

Contact: David Anchell, Quillstar Ltd, Lower Regent Street, Beeston, Notts. NG9 2DJ

Tel 0115 9255944 Fax. 0115 9430858 or you can send an e-mail to: david@tradesalesdirect.co.uk.
WORLDWIDE SHIFPING, TRADE SALES DIRECT IS A SUBSIDIARY OF QUILLSTAR LTD




MODELS & MATERIALS

| — TONY GREEN
j “]/ a ' Steam Models
el ]

2 =T ' . :
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

5’1 1 L \ﬂ‘!'{} Lg N E E D Spares. Steam and R.C. Boat Kits — Midwest, Artesania
o - ' =

Latina and Mantua Range.

F 0 R 5,3{0 U R SEE US AT MAJOR EXHIBITIONS AND RALLIES.

Visit our web site;: www.tgsm.co.uk

Vu’?‘;} &ﬁ{ H 5 E"i’ 0 P or send four first class stamps for full catalogue to:

19 Station Road, Thorpe on the Hill, Lincoln LN6 9BS

INTERNAL COMBUSTION ENGINES

Tel: 01522 681989 Fax: 01522 683497
I—— Email: tesmlia btinternet.com
WWWw.warco.co.uk VIsA pmi@btinternet.cs
WMAJOR CREDIT CARDS ACCEPTED

www.powercapacitors.co.uk

Transwave

THE ONE-STOP CONVERTER SHOP

WORKSHOP EQUIPMENT
DRAWINGS AND CASTINGS
ATTACHMENTS. BOS

NG MACHINE ET

- AADIAL & STATIONARY STEAM ENGINES
¢ Chenery Aero Twin L 3UE AND PRI

WOKING PRECISION MODELS
27 Petts Crescent, Littleborough, Lancashire, OL15 8ED
Tel: 0780 8446915 (day) 01706 377508 (evening)
e-mail: graham@wokingprecisionmodels.co.uk
www.wokingprecisionmodels.co.uk

Southbend 5" gearbox, taper turning, 3 phase - £475.
Eagle surface grinder, mag chuck, 3 phase - £250.
New 24" Mitutoyo height gauge - £100.

18" height gauge - £35. Christen drill grinder - £85.
Phone: 01799 586432 (Essex)

NEW]
VENUL.

olympia 2, London

TICKET HOTLINE: 01689 899 228/229




FOR SALE

WORKSHOP EQUIPMENT:

Compressor tank, 2 cu ft, riveted, plates on top for
compressor and motor. Sand stone 12” dia 2” wide.
£30 each. Tel 020 8505 8057 (Essex)

Three phase motor 1.5HP Ex L5 lathe £30. Pipe vise
record 96, take up to 6” pipe. £45.
Tel 020 8505 8057 (Essex)

Ortec 2 axis D.R.0. with all brackets, to fit Myford
Super-7. Only 2 years old. £250 + p&p.
Tel 01522 722374

Polly 2. 5” G tender loco. Excellent runner, boiler
certificate to 29.10.07, with ground level/based
riding truck. £2,600. Tel 01829 260806

57xx Pannier tank 5”g. Excellent runner. G.W.R.
green with 16 ton coal wagon incorporating water
tank. £5400. Tel 01829 260806

5” B1 air run chasis. New boiler, superheater tender
chasis. Very good, only serious enquiries please.
Tel 01900 824554

Aster gauge one 'Lion'. As new condition. Runs
beautifully, absolute bargain. £550.
Tel 01829 260806 eves please. (Cheshire)

Drawings and most castings for 71/4 gauge 4-4-0.
Any offers please. Tel 01772 685651

Horizontal mill engine to the design and castings of
G.L.R. distributors. £190.
Tel. 01425 616758 (Hampshire)

Wanted. Wheel castings (Bogie, Driving,, Tender) for
5” gauge Royal Scot. Tel. Bob 01844 290990 (Bucks)
Springbok 5” gauge boiler, brand new, silver
soldered throughout, and certificate. £750.

Tel: 01395 269 150

Harrison 140 centre lathe. 3 phase. Full metric
screw cutting gearbox. 3jaw, 4jaw,etc. Excellent
condition £1,250.

Tel. 01522 870993

Myford ML7 single phase cabinet lathe. Grey, 3 Jaw

chuck, all original. £550 ono. Tel 01547 530161
(South Shropshire)

BOOKS & PUBLICATIONS:

For Sale Model Engineers 1955 - 2005. Any offers
for whole or part. Tel 01772 685651 (Preston)

Model Engineer magazines for sale. 1952-2005 plus
1946 & 1947. 16 in binders, offers invited & buyer
collects. Tel 01233 627281 (Kent)

Model Engineer 1944 - 1952, 300 various
magazines. Also bound volumes 1943, 1946, 1949.
Offers invited & buyer collects. Tel 01233 627281
(Kent)

Villiers engines plus spares, need the room. For
model club or enthusiast. £100 ono. Tel 020 8337
9678 (Surrey)

Castings for LBSC Titfield Thunderbolt locomotive,
plus frames. £150 ono + p&p.
Tel: 01452 863 792

| cJ-3]
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TICKET HOTLINE: 01689 899 228/229




GENUINE MACHINES AND TOOLING
HOME AND WORKSHOP MACHINERY

QUALITY USED MACHINE TOOLS -

144 Maidstone Road, Foots Cray, Sidcup, Kent, DA14 5HS.

Telephone 020-8300 9070 — Evenings 01959 532199 — Facsimile 020-8309 6311
www.homeandworkshop.co.uk stevehwm@btopenworld.com
Opening Times: Monday-Friday 9am-35.30pm — Saturday Morning 9am-1pm
10 minutes from M25 — Junction 3 and South Circular — A205

- . ’ u e BCA jig borer on 1tEnd + collets and Wlor mads Transwave ——

s ?m:‘?-:wlul,v:ﬁc: !norm'ﬂmhmm & ![1?!?
E..;:T‘::‘M%“:‘:n,wyphn'& each [20

from £140
wach €12

W 5172° x 24" Inthe

Lo8s

DISTANCE NO PROBLEM!!  DEFINITELY WORTH A VISIT  ALL PRICES EXCLUSIVE OF VALT. '

Just A Small Selection Of Our Current Stock Photographed..
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Table Size 90x404mm

Dimensions

490x445x860mm

Weight 55Kg

Swing Over Bed 420mm
Distance Between Centres 520mm
Motor Size 0.55Kw

, Table Size

156x745mm
Motor Size 1.1KW
- H—Dlmenswns
4 .;_‘ 1 1085x990x1710

p¥ Weight 410Kg

r-‘Shqwn With
Optional P/Feed

173741.C1
Swing Over Bed 180mm
Distance Between Centres 325mm
Motor Size 400W

Now Open
New Midlands Showroom
For Details Contact

Rotagnp Ltd
16-20 Lodge Road

Hockley

Birmingham

B18 5PN

Tel: +44(0)121 5511566
Fax: +44(0)121 523 9188

Email: rotagnp@blueyonder.co.uk

JidlandsiShowreoni

Max. Cutting Capacity @ 90° 90mm
Max. Cutting Capacity @ 45° 65mm
Dimensions 760x295x465mm

Motor 420W
Weight 70Kg

Swing Over Bed 420mm
Distance Between Centres 520mm
0.55Kw

Dimensions
930x690x1090mm
j 155Kg

Jordiisipanianie; y x- -}

Shearing Thickness(Steel) 0.6mm
Bending Thickness 1mm
Rolling Thickness 1mm
Weight 45Kg

o’
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MODEL

ENGINEER

Incorporating
Mechanics, English Mechanics
and Ships & Ship Models

EDITORIAL PAGES INDEX
6 - 19 January 4264 13-49
20 January - 2 February 4265 73-107
3 - 16 February 4266 129-165
17 February - 2 March 4267 189-225
3- 16 March 4268 249-285
17 - 30 March 4269 309-345
31 March - 13 April 4270 369-405
14-28 April 4271 429-465
28 April - 11 May 4272 489-525
12 - 25 May 4273 549-586
26 May - 8 June 4274 599-635
9 - 22 June 4275 669-705
23 June - 6 July 4276 729-765

COVER PHOTOGRAPHS

Boring mill, Meccano: Southem Meccano Group

club stand, MEX2005 4272
Clock, John Harrison style: By A.J. S. Pratt 4276
Crane, 1:8 scale model of the 1904 Thomas Smith
and Sons (Rodley) Ltd.: made by Fred Bearton 4268
Engine I/C, Nemett 158 4273
Engine, 14-cylinder, double row Gnome rotary: By Les Chenery 4271
Engine, 18-cylinder double row radial: By Gerald Smith 4265
Engine, Matchless: Fitted to Graham Dean's 1:3 scale
model of his 1934 Morgan Super Sports 3-wheeler 4270
Gun, model: By David Kucer 4264
Locomotive, 7!/ain. gauge 0-6-0 GWR Armstrong Goods:
by David Ball 4269
Locomotive, GWR: N0.5969 Honington Hall
(National Railway Museum photo) 4274
Locomotive, Midland Single: By R. A. Meek 4275
Paddle steamer Linda Rose: By Martin Ronson 4266
Road locomotive, model Burrell: The Griffin by Stephen Harbach 4267

MAIN SUBJECT INDEX

Adhesives steam ahead (Trade Topics) 453
Astronomical quadrants, engraving: Work of John Bird
(Letters to a Grandson) 564
Auction action: Special Auction Services, Midgham, Berks 677
Backstop, Radford lathe chuck: Revisions to 98
Boiler test code: New 273
Boiler, Retubing a 222
Boilers, model locomotive: How to design
and assemble 385,505,615
Bowman 337,454,580
Breakfast recipe 375
Breakfast: A miniature 136

ENCANTA
MEDIA

Encanta Media Limited
Berwick House, 8-10 Encll Rise, Orpington,
Kent BRE OEL.
Telephone: 01689-899200; Facsimile: 01689-899266

Index to Volume 196
January to July 2006

762

91,213,448, 568, 690
22,137,260, 382, 501,618
736
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