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g  WE BUY AND SELL LIVE STEAM MODELS

HIGH ST, ROTHERFIELD, EAST SUSSEX, TNG 3LH

PHONE: 01892 852968 FAX: 01892 853522
CROWHURST ENGINEERI NG www.compass-house.co.uk

2 MILL FIELDS ROAD, HYTHE, KENT CT21 4DH (01303) 264928
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THE MOST VERSATILE TOOL FOR TURNING & FACING WAKE UP FROMYOUR NIGHTMARE WITH KIT-Q-CUT!
' ey 0 soe vhy our Deggest ooy uenog ool mthe SCLCH, Thee | t<Qa<Ou it 2ie vodt moordy of ME kdhes, indodng MUY & MLIU mo-
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ion. Spare insels £4.58 ea for B-10mm, £5.29 for 12mm inserts just 17 54 each

SPECIAL OFFER PRICE £30 40 SPECIAL OFFER PRICE £46 00 #
(MERP = £55 38 Plarse add £1.25 lo cover pip (MRRF - 468 00) Pleass add £1.25 to coved p+p

PROFILING WHEELS or SHAPING AXLES & PILLARS? ATOP QUALITY BORING BAR FOR YOUR LATHE

If you reed to create fancy or complex shapes, our SRDCN button tool | Here's your opportunity 1o ovn a top quality bardng bar which uses our
rzirvvaluable. The 10mm squure shank holds o Smm dia outting insed, dancsd CCMTOS Inzarr The Omm clis bar will bora {0 a min cis o1

and gives greal versalilily, superb grengih and excellent tool lifs, 10mm The 10mm bar can bore down o 12mm, and the 12nm haza
fool comes complele vah nysel in supergrade NJI 3 muranum bone ol 18mm. Sleel shank bonng bas can
Spare inserls ut (361 each. Mr D Hudson of T pererally none 1o & lengdn of approx blnr:s{lm thame- _df

ter_ Please date bar ola required - 8, 10 or 12mm dia
Comas complele wiAb insart in alf-wm- qrade NJ17
Spare Insers jud £4 58 sach

SPECIAL OF FER PRICF £33 90

(MRRP = £71.85) Please add £1.25 1o cover p+p

Bromsgrove SME bas used lhese lods snoe 1998 1o
profis the special foem of lyme treads for his sl
ateering wheel setswith great consigency

SPLCIAL OFFLR PRICL £30 40
(MERP = (5% 37)Please add £1.25 1o cover p+p

TURN SMALL DIAMETERS with LIVE CENTRE IN PLACE! Seasons Gmetmgs to all our Customers

The SDJCR tool uzes & 55 deg ingert, allowing &C :wr:slc small compo- o

rents whild using o lailstock certre. I con aleo mrofle bock-ongles, and ;x_.-" N ‘m

i a very worthwehile adddion 1o our range. Shank is 10mm sguare. ,r';’ '5'. .

Tl comas complate wihy (nead in sracds NI17 o —_ ! - — ‘1

o wiually all enginasring malerials. Spars inserts GRFEN“"OOD | OOI.S

€4 50 A&CH S0MS OF U CLLSOM AL &N Li0A tThars - 5 R

.-Fuff'-,.hm- ng oull 55 ciag sorevihreads. \What wil (g8 2a Middlefield Road, Bromsgrove , Worcs. B&D 2PW
YOI L vour s for? Phone 01527 877576 - Fax f11.'"'-,‘-’? 5793R5

SPECIAL OFFER PRICE £30 40 Emall GreemyT ool aol.com

(MRRE = £56 34) Please add £1.25 to cover p+p BUY ONLINE: www.gieenwood-tools.co.uk
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gandmtools

current used stock list. as from january 2003 we will be closed on saturday afternoons from 1pm.
email: sales@gandmtools.co.uk

LATHES

Boxford BUD 4.%,%18" lathe toaled VAL ............ £1000.00
Baxford 1020 Centra Lathe 5" x 20°,Tooled 3phVEC ..£1850.00
£ 50000

Boxford CUD 4 '’ x 18° Lathe.3 Jaw & Toolpost....
Boxford CUD & 4" x 1° Laths Toolad, 1ph. ..
Parris Banch Lathe,Tooled No MotorVGC
Schaublin 102 Cantra Lathe, Stand 3ph ...
Boxford 240TCL CNC Lathe, Iph...... oy
Denford Wiceroy ?ms\fldm Varlable Speed Lathe,
3 Jaw Only, im
Danford DRAC CNC Lathe.—.
Myfard Super 731" x 19°, Sta
Myford 280 Centra LatheTooled, VEE
Myford Super 73 /<" x 30" Long bed,Ind Stand,Gearbox,

PCF Coolant Tooled, 1ph. £3500.00
Mytord Super 7 Lathe & ToORNG .. o v £1250.00
Myford MLTR 37" 197, Bench Lathe, Iph_—......... 125000
Myford Super 7 3'" x 30" Bench Lathe, PCF Toolad,

1ph £2250.00

Tos 532 Centra Lathe, 6 x 37°,QCTPTooling 3ph........ E7250.00
Colchester Bantam 2000 § ' x 30" Lathe, Tooled 3ph £275000
Colchaster Bantam 1600 5" x 20" Centre Lathe 3ph . £1500.00
Colchester Bantam B00 5"x 20° Cantre Lathedph ......£145000
Colchester Student 1800 & x 25" Latha, Tooled 3ph .. EZTS000
Colchestar Student RH, 6'x 257, Tooled 3ph ........... . %5000
Colchester Triwmph RH.T ¥:"x 40°,Gap Bed,Tooled.

3ph £1250.00
Harrison M250 Cantra Latha, 5'x 30", Tooled DRO, inmaculata
1994 Machinaph £4750.00
Harrison M250 Centre Lsthe 5" x 207, Tooled Light, Coolant,
J000RPM-3ph £220.00
Harrison M250 5520° Lathe & Tooling - — i E3000.00
Harrisan M300E" x 25 Centra Lathe, Tooling 3ph VBC £250.00
Harrison M300E" x 40 Centre Lathe,Tooling 3ph...... _E1500.00
Harrison M3006"x 25' Centra Lathe, Tooling 3ph........ £2250.00
Harrison M390E'x 15 Centra Lathe, Tooling 3ph VEC £250.00
Harrison W0 51" x 15" Gap Bad athe, tooled ph ... £MS0.00
Warrison LSA 17" Gap Bed Lathe & Tooling 3gh ....... . £1250.00
Schaublin70 Capstan Lathe, Stand Col lets.3ph......... E175000
Schaublin 102 Centra Laths,8anch Mounted Callsts .£1500.00
Wailar Capstan Lathe 8 To0R03pM.. oo o e E£2250.00
Pultra 1580 Lsthe,Stand, 3 jaw chuck, toolpest 3ph....£ 65000
Holh rook Minor Precision Lsthe £50.00
Mayar-Burgar UWI Combination Lath/Mill ooled ...... £3500.00

Mayer-Burgar UWI Ci Latha/Millno
for doing up £ 750.00
DHILLI"G MACHINES

i Am Drill VGC £ 950.00
Ajax IMT Gearad Head Pillar Drill3ph £ 50000
Aciara 10T DrilTa ppar,Stand 3ph £ 350.00

Essax Bench Tappen 8 chuck.1ph ... —
Wiornar High Spead Banch Drill 6mm Cap.3p
0ldack Tapping Maching,3ph
M&:Idlngsllrlru Banch DAlL3PM s e s £ 200.00
Pillar Drill3ph
s MFL Pillar Drill 3ph

Startrita Mercury Banch Drill 3ph
Flott Banch Drill Variable Speed.] ph...... .
Flott High Speed Typa TR&1 Banch Dl Iph..........
Elliott Progress No 1 Pillar Drill keylass Chuck 3ph ....£ 200.00
Pollard Pilar Drill,1 MT SpindlaLight 3ph.Choice ......£ 25000
Spares avaitable for Fobeo Drills ek POA

MILLING MACHINES

Adcock & Shipley 1ES Vertica!/Horizontal Mill, lacks

overam) Vice Chuck 3ph.

Pinnacla Small Turret Mill,RS Spind e, Coolant,

Mitutoyo DRO.3ph

Boxford VM0 Vertical Mill3ph... ...

Elliott 00 Omaimill \I‘ﬂrtluﬂhﬂmmup‘l

Elliott 181 Vertic al Horizontal Mill 3ph

Sigma Jones Banch Jig Borer,1ph Like BCAJ...........E BS0.00

Ruhla Type 5 Univarsa | Mill Plain & Swivel Tables, Arbors,

Adaptors, DR0, 3ph EX50.00

Emca FI CNC Banch MillManuals Used 2 Hours Only, ph,
2750,

Emco FI CNC Mill, High Speed Modal, Stand Toolad,
1ph

Heckert Hori | ML Very L Iph
Gata Turrat Ml AINT Spindle...
P MPIKT Jig Borar3ph i
Bridgeport Varispeed Tumst Mlll}mwb‘wd.ﬂnh
Toaling
Bridgaport Series 1 ZHP Turret Mill Power Fead DR Variabla
Speed,3ph £1850.00
Condor Varispead 3HP Tumet Mill Power Feed DRD,
3ph £2250.00
KRV 2000 Varispeed Turret Mill DRO,Power Feed 3ph £1850.00
Hurco Varispeed Turrat MillPower Faed,DRD 3ph ... £1850.00
i Iph£1250.00

Milling &
Warrison Verscal/Horizonta! Mill3ph..——........ 2125000
Harrison Horizontal Milling Machine 3ph VGG,
Choice of 2 £ 475.00
Tam Senior M1 Vertica VHorizontal Milling Machina 3ph,
VG £1850.00

Aclara F3 milling MachineVert/Hori 3phVGC.......... .£3500.00

Christen 5101 Sixis Vertical Mill,
Choice.3ph
Emault Somua Type 73C
il
b LT LT ) T S —— £ 79000
Astra Horizortal IWill 425mmax] 20me table 3ph ..
Stankoimport Horizontal Mill Power all ways.50
Table 57 x 12"
Lambert No 0, Type 66 Gear Hobbing Machine .........

Ajax Banch Top Horizontal Mill (Lever Op. Table) .....£ 250.00
Mikron 79 Baar HoDDP ...m s e sms s s £ 65000
Strausak Gear Hob Sharpaner.........

POWER HACKSAWS/BANDSAWS ETC
Perris 350 Circular Cut Df Saw 3ph.
Quattars and Smith Power Hacksaw,3ph...
Qualters and Smith Power Hacksaw,1ph._.
Stanrite 14-5-5 B anh
Startrite 18-T-10 B
Startrita 24-T-10 Vertical Bandsaw.3ph..
Startrite 24-5-5 Vertical Bandsaw,3ph ...
Missler DEB280 Production Bandsaw,Faed Etc.......... £2000.00

GRINDERS, LINISHERS, PDLISHERS
RJH 4" x6° BaltLi

Hauser Jig Grinder, Wall Iqulppli.!uh__
Clarkson Mk 1 Tool & Cutter Grinder,1ph ...
Clarkson Mk 2 Too! & Cutter Grinder
FPinnacle Tool & Cutter Grind er3ph...
Denford Viceroy Double Ended Pedestal Ermﬂn”ph! 25000

Union Jubilea Double Ended Polishar3ph................ £ 15000
Eagle Hand lJpSMI:sGr(ndnrM:n Chuck3ph....... £ 60000
Vanco 1" Balt Li £ 350.00

Wanco 1" Balt Linishar,1ph VGC.
Jones and Shipman 540 Surface GrinderMag Chuck,
3ph

£ 375.00

web: www.gandmtools.co.uk

Tookmex 160mm 4 Jaw Ind Chuck Myford Direct Mount,

NEW £ 1450
Myford 6 Facepl £ M0
Myford T Facaplat £ 1W
Myford & Faceplate NEW .o £
Myford 4.1/2° Cate hplata,

Mhyford &

Myford 256 Wood Turning Rest SetA'GC.....

Myford Circufar Saw Table Sat (Boxed

MyFord MAT3V BIOCK e

Myford Cross Slide Mourted Turret Mm:hmn! NGCE 12500
Myford Super 7 Screwcutting Ge arbax and

Myford Super 7 Tailstock.

Myford Cabinat Stand & Raising Blocks... £ 1150

Myford ML7 Saddia/Apron & Part Topslide Assy
Myford Redney Milling Attachment.....
MACHINE ACCESSORIES

Bilz Typa 4-1211 Radius Tuming Attachmant.
Mitsui Soiki 450mm Swivel & Tit Rotary Table,VGC.... £2500.00
126 Table,T-slattad. £ 1500
Walter R-§ 400TG (400men |Swivel & Tilt Ratary Dividing

Table

BOINT-Z3AMT Adaptor
FE-2MT and RI-.'M'I'Mapturl_
Pratt 12° 4 Jaw Chuck L2 fitting ..
Pratt ¥ & Jaw Chuck.

Tookmex 200mm 3 Jaw Chuck, (New)

Tookmex 160nm 3 Jaw Chuck (unesad|..
Tooknax 160nm 4 Jaw Independent Chuck (New) £ 110.00
Toaimax 160mm 4 Jaw Self Cantaring Chuck (New) £ 130,00
Tookmex160mm B Jaw Chuck ... i £ 25000
Tookmax 125mm 4 Jaw Saff Contaring Chuck (New) £ 120.00
e 100.00

Tookmax 125mm 4 Jaw Independent Chuck
Tookmax 125mm 3 Jaw Chuck (Newd .
Tookmex 100mm 3 Jaw Chuck (New) i
Tookmex 100mm 4 Jaw Self Cantering Chuck (New) £ 115,00
Tookmax BOmm 3 jaw Chuck (Newl.— —f 7000
Toolmax B5mm & Jaw Independent Chuck. NEW ___.£ B5.00
PCM 1050 & 1024 Collet Holders & 15 collets,” shankE 200,00

1" Swraight Shank Dl chuck..... — 20,00
304" Strai ght 5 hank Drill Chuck . 1500
WZ Straight Shank Drill Chuck . — e —£ 1500

Thial 1/Z x 8" Horizontal Milling Arbor3MT (unused) £ 65,00
Thial 5" Horizontal Milling Arbor IMT {unused) £ 7000

Hatmann 250mm Indexing Rotary Table
Hafmann 300mm Rotary Table
Alaxander Inclinable Rotary Table fitted 4 Chock....£ 150.00
Taylor Hobson & Inclinabla Tabla
Taylor Hobsan 12" Rotary Tabla ..
Criterion §° Rotary Table...........
SIP 350mm Rotary Table Cholce of
Hatmann & Rotary Tabla VGE ...
Vertax HorizontalWertical 6°Rotary Tabla,(

Vertex Horizonta|ertical 8" Rotary Tabla (New)....

12'% 9" T-Slotted Swival & Tilt Plate.
Heawy Duty 8" Swivel Machine Vica .............
Jones & Shipman 4613-013 4" Swivel &Tmlnw:hlnn
Vice.

£1650.00
RJH Trim £ 200.00
Duplax Toolpast Lini £ 37500
RIHE £ 25000
SHAPERS
Adept No 2 Hand Shaper, £ 25000
Elliott 10M Shaper,iph £ 35000
Elliott 100 Shaper,3ph Excallent Conditian,
Choice of 2 £ 32500
NewEngland 10 Shaper3pt £ 26000
Alba 1A Shaper.3phRusty, But Runs Well ... £ 15000
BOWFORD SPARES AND TOOLING
(Change Gears (Also Fit Seuthbends)

16T-E10,18T-£11 207T-£11 21T-£11,200-£11,Z3T£1 NT-EN,
TN ZIT-EN 28T-£1 1 30TE1 2N T2 2T-EI26T-£12,
ETLILITEILT-L14, W0TL14 4 TL4 AT, MT-EW,
ASTE14A6T-E14 ATT-£14, SOT-£15, 5IT-£15 5IT-£1550T-£15,
BET-£15,50T-£1560T-£16,64T-£15, 7 1T-£18, T5T-£18,79T-£18,
BOT-£20,88T-E22.100T-£25,12TT£30
10011277 Compound Gaar ..
1ZIT/135T Campound Gaar. .
SATT1BT Compound BOAF. ... e oo
127187 Gaar.
32T Tumblar Reversa Gaar & 1200
Baxford Collet CloserNosa Cap and IerT
Baford T Slotted Cross Slide Fits all Modals NEW...£ 110.00
Boodord Manual "Know Your Lathe'New Coples .....£ 1600
Boford 4 Chuck Backplate, NEW :
Cross Slida Nuts, inparial NEW..
Badord B* Facoplato NEW...
Bodord 5
Pratt Bunerd 44
Worﬂ 6° 4 Jaw Chuck,VGC, With Fitted Boxford

!‘lm

£ 7500

£ 100.00
rma' 4 Jaw Ind. Chuck firted Boxford Backplate,
NEW £ 15500
Boxford Lathe Cabinets,suitable for many banch
Iathes.
Headstock Saddle & Apron parts available .......... POA
4.1/7'or 5' Tailstock £
Bodford Change Gear Cover ..
Baoxdford Change Gear Quadrant..
Boford Ti P By ¥
MYFORD SPARES AND TOOLING
(Chango Goars:
20TE6.0021TE6.50 Z2TEE. 75, MTE7.00,25TE7.50 26TE7 50,
2TTE7 50 26TERDO 2TER 00 A0TERD0, 3N TER 50 3TTER 50,
33TERS000,34TE8.75,357£9.00,36 TES, 00.37TES 50, I8TES 50,
OTES 504 0TER 50, 42TES. To.43TE10.00 44TE10.00A5TE10.50,
46TEN1.004TTE11.00,48TE 11.00,50T€13.50.51 TE12.50,53TE14.50,
SATEN4 50.55TE14.7556TE15.00 57TE15,00,58TE15.00,59TE15.50,
BOTENS.50,61TE16 50,627 16.50 B3TE 17,0064 TENT 00, 65TE1R.00,

Jones and Shipman 4" Universal Vice.......... -
Jones and Shipman &' Sine Vice,immaculata
Grassel " Swivel Machine Vice. ...
Abwood & Swivel & Tilt Machine Vice
Abwood 6 Swivel & Titt Machine Vice
Abwood 8' Swivel Maching Vice.....
Abwood 6’ Machine Vica........
Abwood 6' Swivel Machine Vice,
Apex & Univarsal Vice {as naw).
OMT 3 Optical Dividing Head HoriVert Subarb........£ T50.00
Hotmann & Dividing Head & Tailstock Fitted & 3 Jaw,

C/w Gears & Quadrant £ T.0
Elliott 4" Dividing Head & Tallstoe k. Excellant
Condition.

Marico Ind exar and 7 collats (134" Cap) ...
Marico HV Indexer Fitted 5° Griptru Chuck .....
Carl Zeiss 130mm Optical Dividing Head and

Tallstock £ &0
Diniding Head £ 30.00

& Centrs Halght Dwiding Head with Chuck & Gears..£ 500.00

& Centra Haight D ividing Head, Mo Chuck . ......... £ 150,00

& Centre Haight Dividing Head with Chuck & Gaars

[no tailstock) £ X0

BS0 Dividing Head £ 150.0

Cooke Troughton and Simms Optical Dividing Head...£ 500.00
MNikken 50 INT L.C Tooling SeLM.T, Adaptors,Drill BhU:K.

CollatChuck & Collets £ 45000
Toaknax 30 INTS Type Autolack Chuck A kmp Collets,
NEW £15500

Clarkson 30INT C Type Autolock Chuck4 imp. Collets€  65.00
Clarkson 30INT Autolock Chuck (small) with 4 collets€  B5.00
Clarkson Dediock 150 Chu k.30 INT Tapar ... e, £ 7500
Clarkson 40INT C Type Autolock Chuck (igal2Callets £ 65.00
Clarkson 40INT Autolock Chuck (large) with 2 collsts £ 100.00
Clarkson 40INT Autolock Chuck (small] with 4 colletsE  B0.00
Clarkson 40INT Dadlock 200 Chuck.
Clarkson 40INT FC2 Holder.......
Clarkson Large/Small Ad £ 100.00
Clarkson SOINT Autolock Chucilluni! Imp. collets ..£ 100.00
Clarkson SOINT Autolock Chuck {small] 4 imp. Collets  BS.00
Clarkson SOINT Dadlock 200 Chuck. £ 85
Clarkson SOINT FC3 Helder ...
Titanic SOINT Milling Chuck and 4 small colietsimp..£  75.00
Brigtol Eric kson Acramill SOINT collatchuek - large..£ 125,00
Clarkson 4MT Autolock Chuck (ige) 2 mp Callsts.....£ 80.00
Clarkson SMT Autolock Chuck (small) 4metric colletse  80.00
Clarkson C Type Collet Chuck. (krge) 2 collats.T hiel

GATE18.50,70T£18.50,75TE 19,50 B0TEL1 5081 TE21 50,85TE£24.00, Taper. £ 60

SOTE24.00.91T£25,00 85T E26.00, 100TE27 00, 127TESS.00 Clarkson Autalock Chuck Collets.... Large 15.00
Metric © i Comprises Spacars Clarkson Autalock Chuck Callets, Small.... 150
and Studs.NEW. £ 185,00 Matric. £ 0m
Myford 3 Poirt Steady, New. £10600  Modeloy 3MT Light Duty Milling Chuck3 Imp Collats £ 65.00
Iytord 2 Point Steady, New. I0INT-3MT Adaptor . 40.00
Myford Supar 7 Manuallnc Gearbox Info. WINT-ZMT Adaptor 3500
Whyford Levar Op Collat Chuck .......... 40INT-4MT Opan Ended Adaptor.... ..£ 3500
Tookmex 100mm 3 JawMyford Mount New —............ £ 100,00 40INT-1 B 2MT Ad aptors _..eachf 2500

This Arbor 12 or S8 unused) ..o e —f 3500
52 paica 3/8° Clamping Kitsuit Tom SeniorHarrison Mill
ote £ 4000
52 piece 1/2° Clamping Ki £ 5000
Schaublin W20.W5 Collets...... —.nach£10.00 -£ 1200
T Cap £ 350,00
Pultrs Bmm Collats.— ... - 3forf25M0esch £ 1000
Pulra 10mm Collets. gach£ 1500
Pultra Vartical Shide...... e 160.00

15,00
30,00
15.00
35.00
26,00
2500
30.00
35.00
5.0
5000
20.00

(1]
10,00
50

400

1MT 60 Degree Half Point Dead Centra .,
Viceroy Travelling Steady ... L
Viceroy 6 & Jaw Chuck

Viceroy §' Tailstock.3 MT TaparCompl ate
Viceroy 5° Catchpiate ...
Viceroy Change Gears,Various sizes available.——..£ POA
Raglan 54 Jaw Chuck with Baciplata...
Raglan & Pratt Bumerd 4 Jaw Chuck
Southband Tailstock Complete ...
Taylor Hobson Engraver Type Tables.
Copies of Machine Manualsm any avallabl
T x T Co-Ordinate X& ¥ Table ...
Smart & Brown Modal A Sadd| e Assambly.....— -—£ 7500
Smart& Brown Mln&wulm Gearbox_ £ 150,00
Smant & A Lead F £ G500
Smart& Brown Model AG'4 Jaw Ind Chuck... £ B500
Smart& Brown Modal A Travalling Staady..

4T gearbax &
(TT-0T T T — £ 25000
Sputhbend 4,1/2° PCF Saddle & Apron As:\i with
topslide 200,00

Hardinge HLV Ratracting Tops! ide Assembly..___£ 250,00
Hardinga HCT Turrat Plates.......—. =
Hardinge LE/B Indexing 4 Way Toalpost .
Hardinga Turrat Toal Presastting Forura
Bridgepart A8 Collats, { Not Foraign)..
Bridgepart Quill Master Right Angle Annl:hmm

Type JA £ 2500
Bridgeport Vertical Milling Head Varispeed 3ph £ 500.00
Deckel FP1 Vartcal Head e e £ 45000

Emco Compact 5 Salf Certraing 8mm 4 Jaw ChuckNew,

Boxed £ 12500
Victoria No.3 Sloting Head ... ~£ 35000
Schaublin 102 Vartical Slide o/w Simpla Dividing

Head £ 75000
BCA 2 Speed Motor3ph £ 5000
Doma 8 Position Muli Drilling Head SMT

Stuart Tumer RG500 Pump M0volt_ .

TELEPHONE ENQUIRIEES WELCOME ON ANY TEM
OF STOCK, WE HOLD HUNDREDS OF ITEMS THAT
ARE NOT LISTED, FULL STOCKLIST AVAILABLE, ALL
ITEMS ARE SUBJECT TO AVAILABILITY. ALL PRICES
ABOVE ARE SUBJECT TO CARRIAGE AND VAT AT
175%.
WE DELIVER TO ALL PARTS OF THE UK &
'WORLDWIDE.
OVER 7000 SQUARE FEET OF TOOLS MACHINES
AND WORKSHOP EQUIPMENT

OPENING TIMES; MONDAY - SATURDAY 9AM-1PM, 2PM-5PM
AS FROM JANUARY 2003 WE WILL BE CLOSED ON SATURDAY FROM 1P.M

3

all items subject to carriage, vat and availability

phone 01903 892510

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

fax 01903 892221

g and m tools, the mill, mill lane, ashington, west sussex, rh20 3bx




| PHOENIX % PRECISION
ot i

AEROSOLS

Yes, we now have the larges! range of
Authamic Ravway Colours in sarcsols
Follow the instructions and our serosols DONT BLOCK UP
Thess are available m both
Mini Ascoscis (Up 1o 2 59 tland 150mis Standard Aeroscls [upto 6 g ft)
and producad by uE in gur gwrn fastery

Gend S AE ard 50 ((arps accepted for @ wpy of our NEW celelogus to -
PHOENIX PRECISION PAINTS LTD

P B B0, ML TEM AN Cliom GLED Tr'M
T ARG R T N LS . Tat £1240) £T404 L1 e R T T

“Hegner stahds head and shoulders above
its cnmpetltnrs . . . Worth every penny.”

(GOOD WOODWORKING MAG. “TOOLS ON TEST")

— World patents protect the critical design
factors that make Hegner fretsaws truly unique.
No other saw therefore matches the baneﬁts of
c cision, smoothness io
and blade economy automatically erwed by

- every Hegner owner.

OPTIONAL ACCESSORIES include an
extraction system that reduces airbome dust
o | emissions to concentrations of less than one
P A e TN eyl quarter of one thousandth of a gram per cubic

metre of airl RING TODAY and read the
ARV A E LA orecibie facts for yoursell tomorrow.

EESRER B ., ey e
I.'I'I.'l- www.hegnernco.uk  Esusse e wr

LIVE STEAM MODELS LTD

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

* 3" MARSHALL 'S’ TYPE TRACTOR
* 3" MarsHALL ‘S’ TYrPe Roap ROLLER

4" RUSTON PROCTOR TRACTOR
* 3" FOSTER AGRICULTURAL ENGINE

" 4" FOSTER AGRICULTURAL ENGINE
(LLUSTRATED ABOVE)

4" BURRELL SINGLE CYLINDER
4" BURRELL SINGLE CRANK COMPOUND
€" RUSTON PROCTOR TRACTOR
"INDICATES THAT DRAWINGS FOR THESE ENGINES
ABE ALSS AVAILABLE IN NETRE PORMAT

FuiL &
AIENED 189
L1} LI can Gar. Fy

,tl'_lll!lﬂbl NG (RN
FLEASE SEND £3.50 (CREDIT CARD £4) FOR FULL CATALOGUR AND PRICK LISTS TOU
LIVE STEAN MODELS LT D, DEPARYMENT ME UNIT 7, OLD HALL Mills,

LITTLE EATON, DERBY DEZ1 SDN.
TEL (01322) 830811 FAX: (01222) 80050

Web tie: wnlhesteommodalsco.vk

LONDON
— MODEL —
ENGINEERING

10.30 am - 6.00pm Fi & Sat
10.30 am - 5.00pm Sun

Adrnission:

AGUIS £
Seniors

Plus all the leading spedalst suppliess...
' - ADVANCE TICKETS
Save f££fs by booking before 6th January
Discount Full Price After this date, ]
Adults £7.00 a f8o0 Q price tickets are
Seniors f600 0O f7o0 @  allableinadyvance
child (5-14 inc) f00 Q fs00 @ untlgth fanyay
Family Ticket faooo Q fzr00 02 =
2adults and up o 3 children EIM
Please supply tickets as indicated above at a total cost of £...............( please enclose SAE)
Name Address
Post Code | enclose a cheque/P.O. payable to
Meridienne Exhibitions, or please charge my Mastercard/Visa/Switch
Card No. expiry date Issue No.

CALL - 01926 614101 Fax 01926 614293 Email info@meridienne.co.uk




Happy New Year Reading

(and Viewing)!

Soldering, Brazing & Weldlng - a Manual of
Techniques [Pritchard] £16.94
Very good book on all wayr of joining metal
togethar. Covered are all ways of goldering and

brazing, albeit shightly briefly and then, 1n much

greater detail, Oxy-Acstylene, MMA, MIG and
TIG welding. Most of the instructions refer t -*a“‘lf"rr." steel, but
welding other materials and distortion contn
geparate chaplers, w2 iv quality in Jf-.hn;.., Recomme ;.] 3 for

or ag a reference bo
— full of
photographe. Larger format paperback

those taking up welding,
160

ok if you have some

drawinge, diagrams and

pages

Finding and Restoring Longease Clocks [Flls]
£21.39
history and good
advice on buying 1 Longease Clock - thiz section
alone could pay for the cost of the book many

This starke with 19 pages of

timnes over. Two chapters on the Time and Stake

into 70 pages on
{inish there iz @ chapter
solid infarmation. 144

olour. Hardbound

Traina follow and then it i2
restoration full of excellent instruction. To

on making ;"'1r own -Ir:"- case Gond,
pagey B&aWyp

100z o sholos and & pages of e
The Artist Blacksmith Design and Techniques
I-Pat‘kiluo'd‘l] £22.95
Thig really iz 2 cracking good bookl As its title
implies it iz about modern bl ]n..-‘rmt*"n'lg and
making interesting shapes and designs, of which it
zhows plenty of axamples. But it also haz a hack

of & lot more, on squipmenl, materials, .}.ﬂf—‘ y d.ni

hniques required to }---41 s all sorte of types
work. 160 pages cramimed with colour photographs and (B & »\ )
diagrame and dmwinge. Larger format hardback

the various tec

< Wishes {}
of “ theg
& ’ Season b s

S to all our &,
*7» Advertisers and q-i‘?

N Readers from
Colin Taylor and

%

" Tony Robertson &
<2  af the Office ”ﬁv

QQQQQ@Q\Q' 'ﬁ

VIDEO! Richard Trevithick s Replica

Automobile - Christmas Eve 2001

{s \pp. 54 mins) £15.60
On Chnistmasz Eve 1801 Richard Trevithick made

the firet run of the world 2 first sucoessful

pro ;ICHC‘J wehicle, up Camborne Hill

on Chnezstmas Hve 2001, the

| gelf-

o
200 yeoars

Travithick
created this run with their wonderous
f the origina. Thiz ime the run wa: rm-ic
r

Socisly re

other steam road vehic
sight which would rlrf‘l"i‘l\-’* warmed the
Trevithick » video iz hardly of broadeast quality - the
crowde at the event would have made thig difficult, but it

with

a4 tL.lIll"" o

giZas - a

s heart, This

I8 Very
entertaining, and a mugl have
Az well

if you have never seen the replics
in action aa the run, you are shown over the replica, see
the other engines assembling, and on the run, pluz you join the
participants for a Goose Dinner at Tyacks Hoteland much, often

ribald, Cornigh humour. Very enjoyublel

Prices shown INCLUDE U-K Post & Packing

(Owversear customery pleare aliow |96 extra for deltvary)

MAIL OKDEK

CAMDEN MINIATURE STEAM HI l\\l( ES
FREEPOST (BA

no st

2) I\nia Frome, Somerset H All aUBR

A tool post maunted milling spindl e for
the centre lalhe Fitled to a quick-change
tool holder, it can be at work in
conds elimingting
second sel-ups inthe
milling machine

mands el making elc

Milling operations are
rapidly and accuralely

cartied out while
work is still held true

inthe lathe chuck

» Ymight 9ihs

« 4 e £ 110 = S0 1pm
* fenersitia motor 110 or 200 ac
« Collatohack for ERPO coliets, 1= 13mm x Tmm
» Quck changs from 30 %0 radal and vos-wes
* Vertical shdzwih 1% trawd, calibrated 0007, wath addih ond e o 19
* Confm Saders pronded for quick thing o oeatee b gt

« Headstock divén g by means of dgion nings and ot
= Suitabie for light gnndmg e.g tremyg chuck w3
* Duadran! plate avababie 10 toobie Be machme 10 be iciimod tor hided mills g

Far full calaur hrachare costact

J C Payne Engineering Limited
Polgraines, Faringdon Road, Cumnor, Oxford, OX2 90Y
Tel/Fax 01865 865223

progress through simplicity




e Stationary Engines e Marine Engines

* Materials 2 e » Steam Fittings
* Boilers . Founded 1898 Dy I Stuart Turner » e Fixings

STUART MODELS
“The Original”

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

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

Please send £3.50 for our
Comprehensive Catalogue.

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

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

F}P‘A{l?r 9 3inch & 4 % inch
2 3 & i i
lnSCho,wm:l::I;nginE ‘;nc — Ste evens

Road Locomotive 3 inch & 4 ‘% inch

Please send £2.50 PLASTOW Road Roller

for our Catalogue Traction Engines

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




Code Deseription

X5 6°/1 50mm HZ
CXé &'/150mm VT
CX7 12*/300mm HZ
CXB 12*/300mm VT
CX9 24*/600mm HZ
CX10 24"/ 400mm VT

DIGITAL SCALE UNITS FOR YOUR MILL ETC!!

LARGE CLEAR DISPLAY - READS METRIC/ WP ERLAL - DIRECT CON VERSION
GUARANTEED 7 YEARS!F - AVAILABLE HORIZOMTAL OR VERTICAL

Price
£45.00
£45.00

£49.00

£49.00
£99.00

£99.00 |

6" 2PC MILLING VICE

e

N‘Vé 265 00

REPLACEMENT

UNIMAT 374 | lest Certificate

£69.95 S

LIMITED QTY

Price

AVALARLE £199.00H

2" BORING HEAD C/W

)\ A

SETOF 9 TCT

BORING BARS

XM 1321 .ch b#h-n
XM1331 K17 | —te ET75.00 1
XM12R8 RA ey £75.00 10

NEW MINI METRIC TAP & DIE SET

31 PCS METRIC

‘r‘]'f"d 14,18, 2 22, Z.5mm
TAPS & 1 DIE EACH SIZE
l“‘kl]l‘n‘*

£24.95

CODE SCTIMM

LATI-IE

AXES DIGAGLCOBNTER

J0MM-120MM

VERTEX VH6 HYDRAULIC VICE
WITH SWIVEL BASE

JAW WIDTH - 6* OPENING - 12°*

e SPECIAL OFFER VH6E - £225 incll
NO\L IN ST Z)CI(
NEX1 £9.50
WWW.CHRONOS.LTD.UK
ADJUSTABLE CIRCLE PACK OF 3 DIAMOND
HOLE CUTTER EZELAP HONES

SUPERFINE - FINE MED

Price Code Price:
£9.06 LPAKH £19.93

VERTEX BSO DIVIDING HEAD VERTEX ROTARY TABLES & ACCESSORIES
Complete with Heaxdstock, Cox
MOTORFOR | | Tailstock, Div. pletes

Hern Price
rxw HVA4 4" Rotary Table £135.00
CX19  Div Set for HY4 £ 49.95 .
OQ0  Tealstock for HVA £ 55.00 s
CX21  HVA4 + Div Sel + Tailsiock  £220.00 w1
CX27 HVA 4" Rolary Table £145.00 %
(X23  Div Set for V6 £ 49.95
R4 lalsock for HYS £ 55.00
CX25  HVé + Div Set + Tailstock  £230.00
CX26 Hva B kult Table £220.00
CX27 or HVB £ 65.00
X286 hlm k inr HVE £ 74.00

CX29 VB + Div Set + Tailsack  £320.00

SPECIAI. OFFERY

TOS SELF CENTERING ‘ﬂ
LATHE CHUCKS

{Plain Back)
TOP QUALITY!!

Cede Siz Pic

XM238 80mm (3 jow) £65.00
XM239  100mm (3 jow) m £70.00
XM240  125mm (3 jaw) L0000 £89.00
XM141 80mm (4 |UW:| L3500 £69.00
XM142  100mm (4 jow) £80.00 £72.00
XMI143  125mm (4 jow) £0500  £80.00

SECURE ONLINE ORDERING AT WWW.CHRONOS.LTD.UK

PRICES INCLUDE VAT & CARRIAGE (UK MAINLAND)

CHRONOS LTD UNIT 8 EXECUTIVE PK 229/231 HATFIELD RD ST ALBANS HERTS ALT 4TA

PRICES ARE CORRECT AT TIME OF GOING TO PRESS AND ARE ONLY AVAILABLE WHILE STOCKS LAST
SN TEL (01727) 832793 - 5 LINES FAX (01727) 848130 WEBSITE WWW.CHRONOS.LTD.UK
EMAIL SALES@CHRONOS.LTD.UK

- Y'SA
.
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H. D. (Bert) Bickley
It is with much regret and great sadness that
we have to report the death on 21 November
of Bert Bickley, a knowledgeable and
supportive Consultant to the editors of this
magazine for over twenty years.

Bert’s special contribution to the editorial
peace of mind was mainly concerned with
electrical and electronic engineering principles
and practices. Appointed to the panel of
Consultants by former editor Laurie Lawrence
following a chance conversation in Hemel
Hempstead market, Bert’s advice was authori-
tative and dealt with many aspects concerning
a wide range of subjects. It may be of interest
to note that prior to taking on the editorship of
Model Engineer, Laurie too had retired from
the telecommunications sector of the GPO.

Together with colleague Graham Balcombe,
Bert’s first major GPO project concerned the
long wave radio transmission mast at Rugby. A
treasured photograph shows Bert and Graham
both in handstand mode at the top of the mast
on its completion. Bert’s wife Maureen is an
accomplished mathematician and it was her
expertise which ensured the validity and
accuracy of some of the more convoluted
mathematics published in these pages.

An accomplished model engineer, Bert built
a fine 2in. Clayton wagon and, some years
later, a hot air engine powered Ky-Ko fan. But
his main interest was in electronic projects and
he much enjoyed listening to the radiogram
which he designed and built long before *hi-fi’
became commonplace. As a long-time owner
of a BMW car, he was also rather pleased with
himself when he was able to determine and
repair an electronic fault in the wvehicle’s
system without calling upon the services of an
authorised repair workshop, thereby saving
himself a not inconsiderable repair bill.

Following a heart attack some years ago
from which he made a full recovery, Bert
heeded his doctor’s advice, took up cycling
and joined a group of colleagues who met
regularly to enjoy a brisk cycle ride around
the countryside byways of Hertfordshire,
rounding off their outing with a well earned
lunch in a suitable country pub.

Bert’s contribution will be very much
missed and our condolences go to his wife
Maureen and their family at this sad time.

Ferris wheel clock:
Designer at MEX 2002

We are well aware that a significant number of
readers are currently engaged on the construction
of this unique and intriguing clock. We also realise
that certain of its features are of a somewhat
challenging nature. It is therefore with particular
pleasure that we can announce that Dr. Richard
Stephen will be present on the SMEE stand on
Monday 30 December to discuss the design and
construction of this fascinating timepiece with

builders and interested visitors alike.

We are grateful to both Dr. Stephen and the
Society of Model & Experimental Engineers for

making this opporfunity possible.

Thomas the
Tank Engine
and Friends

Big Live Tour

Our photograph shows
Thomas with many of
the folk involved with
his creation together
with Percy, James,
Gordon and other char-
acters from Revid
Awdry’s timeless tales.

Chris Reynolds
(with a firm grip of
Thomas' buffer) heads
up the skilful and |
imaginative group who -T. -9 @ T
built Thomas and his
friends. Many of the team are model engineers
and are also responsible for BBC TV’s Robot
Wars house robots.

Thomas and Friends will be at an arena near
you after Christmas, opening at Birmingham
NIA on Boxing day. Check the national press or
call the Ticket Hotline: 0870-010-8449 for
further information and to book your tickets.

Happy New Year!

As we await the end of 2002 and the start of 2003
it is appropriate to pause and reflect on the events
of the past year and our aspirations for the new
one. The coming year will be the 105th year of
continuous publication for Model Engineer over
which time there have been many social and
political changes. Through it all the magazine
has attempted to serve its readers with a mix of
features and articles that help sustain the hobby
and encourage workers of all abilities to get the
most out of their pastime. The fact that you are
still buying the magazine shows that we have at
least succeeded to some degree.
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The passing year has not been easy for many
people in the world. Acts of war, terrorism, strikes
and economic uncertainty have all played their
part in adding to the worries of life. Nevertheless,
as we have travelled up and down the country it
has been encouraging to meet members of model
engineering clubs and societies, as well as
individual workers, who are making time to use
their workshops and enjoy the fruits of their
labours at various different events and venues.

No one can tell what 2003 will bring. One
thing is certain, every one of us will have 24
hours in each day in which to work, eat, enjoy our
hobbies and sleep. If anyone has found a way of
extending that amount of time perhaps they will
let us all know how. Management seminars often
tell delegates that they should prioritise their
activities in order to make the best use of time.
Dare we suggest that making some time to enjoy
your hobby would not be a bad New Years
resolution for 2003,

The editorial team wish all our readers
prosperity and peace in the coming year.

CHUCK the MUDDLE ENGINEER

by B. TERRY ASPIN
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Coil ignition systems
SIRS, - I refer to part XI of Mr.
Rowland Lowe's series describing
the construction of the Gnome
rotary aero engine published in
ME. 4181, 1 November 2002. In
particular I wish to comment on the
section relating to coil ignition sys-
tems. All such systems depend on
having a capacitor connected across
the contact breaker points. In a sim-
ple system, contact closure supplies
current to the primary coil winding,
storing energy by virtue of its induc-
tance. When the contacts open, the
capacitor, battery and primary
winding of the coil are placed in
series forming a resonant circuit that
oscillates. This oscillating current
induces a high voltage in the sec-
ondary winding of the coil. When
the spark gap in the plug breaks
down, the stored inductive energy is
transferred to heat in the spark.

The energy stored in the magnetic
circuit of the coil is proportional to
the square of the current in the
primary windings; ie. a 10%
increase in current causes an
increase of 20% in stored energy.
Thus it is important that the ‘dwell’
time of the contact is as long as pos-
sible. A conventional 4-cylinder coil
ignition system, as fitted to 1970s
petrol engines, having a 4-lobe
distributor cam running at half
engine speed of 3000rpm and having
a ‘dwell’ angle of, say 50deg. will
have its contacts closed for 5.6ms
(milliseconds) each spark ‘episode’.

My fig 1 shows such a simple
coil ignition system. My own
measured values on an early 1970
Hillman Minx were an oscillation
frequency of 20kHz and a peak
voltage of 300V across the capaci-
tor as the contacts opened.

The transistor assisted ignition
circuit shown in fig 21 of the article
serves only to reduce the current
broken by the contact and does not
increase the stored energy. To do this,
a capacitor discharge ignition system
was devised in the 1970s in which a
free running oscillator supplied cur-
rent to a step-up transformer whose
secondary voltage was rectified and
used to charge a high voltage
capacitor. Contact opening provided a
firing pulse for a thyristor which
dumped the stored capacitor energy
into the primary of the ignition coil. I
built and ran such a system for sever-
al years. Its contacts showed no arc
damage and engine misfiring
disappeared. My fig 2 shows such a
system schematic.

In my opinion, a satisfactory

The ignition circuits as discussed by Mr. Toms.

igntLien Ignition
Switeh Contacts Swilch
Batlary Capacilar Baltety
I Coll
Figure 1

Figure 2

simple spark ignition circuit could
be provided as shown in fig | where
the capacitor shown is a low-loss
item of about 0.1pF rated at 500V
and needs to be kept cool.

J. E. Toms, Chester.

Mils
SIRS, - With reference to P. J.
King s interesting letter (M.E. 4179,
4 October 2002) Tan V. Hogg’s The
lllustrated  Encyclopedia  of
Artillery states: “MIL, A unit of
angular measure used by artillery
Jor aiming and survey purposes.
One Mil is 1/6400th part of a circle;
it is loosely derived from radian
measure but the derivation has been
adjusted so that one mil is the angle
subtended by one unit of distance at
1000 units range. Thus, two stakes
I metre (3.28 feet) apart, planted
1,000 metres (3,280 feet) from an
observer, will measure an angle of
one mil between them. It is equiva-
lent of 17.7778 minutes of arc.”
Concerning cap squares on the
7in. Armstrong RBL, in his letter
(M.E. 4178, 20 September 2002)
D. A. Wilcox states that Tan’s books
do not tell the whole story. This, of
course, is true, however they are a
first class read and contain masses
of good information.
Ken Stoat, Mid Glamorgan.

Danger UXB!

SIRS, - Having been model making
for over 70 years now, I thought the
following notes might be of interest
to your readers.

During the war | was a member of
the Croydon Model Engineering
Club at which time members were
discussing the problems of making
small I.C. engines, bearing in mind
that supplies at that time were almost
non-cxistent. Thinking to go one
better, I decided to make my engine
of magnesium. Problem: where to
find some magnesium!

I had a brainwave, being wartime,
I decided to wait for a heavy air raid.
I did not have long to wait for soon
we had a heavy fire-bomb raid dur-
ing which I put on my father’ tin hat
and went out to see what I could
pick up. I soon found an incendiary
bomb that hadn’t gone off.

I took it home, took it into my
shed and cut off the tail fins, only to
find that T had missed a detonator by
just /8 inch! Then I unscrewed the

nose cap and took out the Thermite
primer; now I had my source of
magnesium. My next job was to cut
the casing into small pieces in order
to melt them down in my ladle on
the gas stove in our kitchen. I had
the idea that if I covered the
magnesium with Borax I could melt
it down okay. I had made a Plaster
of Paris mould and was nearly ready
to cast my first engine!

At this point things got very
interesting. I now had a ladle full of
molten magnesium, but as soon as |
began to pour the metal, air got to it,
and the whole ladle became a blazing
inferno. Not only that but the metal
that had entered the mould went
straight through and burnt a large
hole in the top of the cast iron stove.
By this time 1 thought I had better
take action of some kind so I quickly
opened the kitchen door and threw
the burning ladle into the fire bucket
which was full of water. There was a
very loud bang just as my father
returned from a shopping trip.

The fire on the stove had burnt
itself out, but the kitchen was full of
white smoke. My father was a most
wonderful man; all he said was “/
hope vou have learned something
[from your experiment!"”

Something else which interested
me occurred when [ was out walking
one Sunday afternoon and a flying
bomb landed not far away from me.
It must have been faulty because it
did a belly landing on the grass field
nearby without exploding. I thought
to myself that this was an opportuni-
ty not to be missed, so I went over to
it to see how it was made!

Enough of the silly things young
men do! Now [ have a query: [ am
trying to make a hydraulic drive
system and have made the pump,
but so far I have not made a motor
that works. Can anyone please help
with a suitable design? The motor
should be reversible and no more
than 2in. diameter.

Les Gibbs, East Sussex.

Cruquius

pumping engine

SIRS, - I read with interest in M.E.
4179, 4 October 2002, the corre-
spondence regarding the annular
compound Cruquius Pumping
engine, situated at the Haarlemer
Mere in the Netherlands. If Messrs.
Olsen and Wallis care to consult my

article on this particular engine
(M.E. 3795, 20 February 1987)
many of the points upon which they
speculate will be revealed.

Mr. Olsen suggests in his letter
that all three engines, viz:
Leeghwater, Cruquius and Lijnden
were identical. This is not correct as
the first of the machines,
Leeghwater, certainly as built,
differed in a significant number of
respects to the subsequent engines.
Whereas Leeghwater had eleven
radially mounted beams and pumps
of 63in. dia., the later engines were
equipped with only eight beams and
had pumps of 73in. diameter.
Experience with the Leeghwater
engine revealed that the method of
beam attachment to the heavy
crosshead, or ‘great cap’, as it was
called, was unsatisfactory in a
number of respects, some dangerous-
ly so, and a revised design was incor-
porated in the Cruquius and Lijnden
engines. The subsequent engines also
had modifications to their air pumps.

In operation, steam at boiler pres-
sure was admitted to the underside
of the high-pressure inner piston,
and with vacuum above, the engine
steamed on the upstroke; the exact
reverse of normal Cornish pumping
engine practice. The cut-off point
was about 50%. The large annular
low-pressure piston, by virtue of
both ends of its cylinder being
connected to the condenser, moved
upwards in vacuo.

To hold the ‘great cap’ in the
raised position, and thus allow all
the pump valves to close correctly, a
device called the ‘hydraulic’ was
employed. This was basically a unit
comprising two hydraulic rams
positioned diametrically either side
of the steam case, whose upper ends
were aftached to the ‘great cap’. By
creating a hydraulic lock, the length
of pause at the raised position could
be sustained and regulated by the
cataract, a form of water clock.
Steam at reduced pressure was then
re-used above both high and
low-pressure pistons to assist the
downward pumping stroke. The
underside of the annular, low-pres-
sure cylinder was always open to the
condenser and thus the advantage of
vacuum was obtained at all times.

The first and last machines were
largely built by Harveys of Hayle,
with the second supplied by the
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The LMS battery electric locomotive under construction
by Peter Leedell as mentioned by Mr. lvan Smith.

Perran Foundry of Perranarworthal.
However, the casting of the huge
144in. diameter low-pressure cylin-
der was beyond the capacity of the
Perran and the Copperhouse
Foundry at Hayle was entrusted
with this important operation.
Copperhouse apparently completed
this task without difficulty, in stark
contrast to the first attempt by
Harveys, which resulted in a mis-
cast, ‘wastrel’ cylinder. This was
the cylinder that appeared in the
many photographs that Mr. Olsen
mentions in his letter.

Thus the three major Cornish
foundries, to a greater or lesser
extent, all had a hand in the
construction of the ‘largest steam
engines in the world’. It should be
stated for completeness that the
engine houses, boilers, and engine
beams were supplied by the Dutch.
A magnificent achievement by all
those concerned in the undertaking,.
J. Willock, Warwickshire.

LMS battery electric
locomotive

SIRS, - A few months ago | wrote
to you concerning information for
an LMS battery electric locomotive
that one of our members wished to
build. Following publication of the
request for details in Model
Engineer we received a number of
responses, the most positive
advising that one of these loco-
motives has been preserved.

My photograph shows Peter
Leedell’s efforts to date. Due to the
small size and shape of the body it
is planned to mount the battery in
the driving truck.

In addition to developing the
railway here at Stockholes Farm,

Barbara and I play in a couple of
local brass bands in our spare time
(Markham Main Colliery Band and
South Milford Brass). We recently
hosted a joint social and barbecue
for both bands. Before the barbecue
started and the trains ran they gave
a short joint concert for the benefit
of relatives and friends who had
also been invited. I include a
photograph to record the event.
After the concert Barbara and |
sat on the driving seats of our loco-
motives standing in platforms 2 and
3 at Stockholes Central and invited
all the band members to join us.
The locomotive on the right is
Duchess of Sutherland and that on
the left Royal Scot.
Ivan Smith, Doncaster.

Hot air engines
SIRS, - Further to my earlier letter
on this subject, I note a degree of
confusion about the thermodynam-
ics of steam and hot air engines in
the correspondence from Bob
Margolis and in Mike Thurgood’s
reply (M.E. 4179, 4 October 2002)
The most fundamental difference
between the functioning of the
steam engine and hot air engine is
the thermodynamic cycles on which
they operate. Hot air engines oper-
ate on the Stirling or Ericsson cycle,
both of which can be made thermo-
dynamically reversible by the use of
regenerators. Steam plant operates
on the Rankine cycle, which is not
reversible and differs from air (or
gas) cycles in that the working
substance changes state during the
cycle due to evaporation and
condensation. The working sub-
stance for the Rankine cycle must,
therefore, be a vapour, not a gas.
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Note that reversibility in thermo-
dynamic terms is not the same as
mechanical reversibility and has
nothing to do with the direction of
rotation of the machine. The
theoretical efficiency of a thermo-
dynamically reversible cycle (of
which, to the best of my knowledge,
there are only three) can be shown
to be (T, — T,) / T, where T, is the
absolute temperature of the heat
source and T, is the absolute
temperature of the heat sink. This is
generally referred to as the Carnot
efficiency after the Carnot cycle.
The Carnot efficiency is the highest
efficiency that can be obtained by
any thermodynamic cycle, but
unfortunately it is impossible to
build an engine to employ the
Carnot cycle! Thus, if a quantity of
heat H is available for conversion to
work, the greatest quantity of work
that can be obfained from the most
efficient engine will be given by
H(T,-T,)/ T,

Thermodynamic reversibility is,
of course, a theoretical concept only.
The mechanical and geometric
considerations of an actual engine
only allow an approximation to the
thermodynamic processes making
up the theoretical cycles. The Carnot
efficiency still provides a benchmark
for comparing the thermal efficiency
of different engines and provides a
basis for optimising the operating
parameters within the physical
restraints of the real world. It is clear
that the lower the cold end tempera-
ture (T;) the higher will be the effi-
ciency of the engine. Mike Thurgood
comments that his engine runs best
when the cold end has become
noticeably warm. Clearly this is not
because the engine becomes more
thermodynamically efficient — i.e.
converts more of the available heat
to mechanical work, since the
temperature of the cold end of the
displacer cylinder should be as low
as possible for maximum efficiency.

Neither is the better running due
to a reduction in viscosity of the gas
as suggested. Quite apart from the
fact that the effects of viscous drag

Members of Markham Main Colliery Band and South Milford Brass enjoyed a social event at
Stockholes Farm Miniature Railway as described by Mr. Ivan Smith.

in the gas are negligibly small, the
viscosity of all common gases
increases with increasing tempera-
ture. This only leaves the reduction
in viscosity of the lubricating oil in
the power cylinder as a possible
explanation of the better running
observed. This cylinder will take up
some sort of mean temperature
between the hot and cold ends of
the engine. Surely the most effec-
tive approach would be to use a
lubricant with a lower viscosity and
keep the cold end temperature as
low as possible!

The reference to the characteris-
tic equation for the gas in the engine
is not quite accurate. As applied to
hot air engine operation, the equa-
tion should read pv = mRT where m
is the mass of gas contained in the
system and which remains constant
during operation. The units used in
the equation do not have to be ISO
units. Any units are acceptable pro-
vided they are consistent. The char-
acteristic equation relates pressure,
volume and temperature of the gas
in the system but gives no informa-
tion about how work might be done
by it in the engine. This depends on
the expansion processes employed.

Mr. Thurgood seems to miss the
point that the hot air engine, like
every other type of engine, makes
use of the expansion of the working
fluid as its pressure falls in order to
generate power. The expansion (and
subsequent compression) of the gas
(air) in the Stirling or Ericsson
cycles takes place isothermally (i.e.
at constant temperature). The
expansion of steam in a steam
engine cylinder (and the gas in most
other engine cycles such as the Otto
cycle) takes place adiabatically (i.e.
no heat is added or removed from the
fluid during the expansion process).

Finally, the idea that small steam
engines do not benefit from the
expansion characteristics of the
steam is totally wrong — why
otherwise do we ‘notch up’ our
locomotives to economise in steam
consumption?

Norman Barber, Essex.
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superb model is in competition for the
Duke of Edinburgh Challenge Trophy in MEX 2002

Alfred Nash

describes his remarkable model
of this complex aero engine which
was awarded a Gold Medal and
the Bradbury-Winter Memorial
Challenge Cup at the 71st Model
Engineer Exhibition.

aving built the Bentley BR2 rotary engine
Hto 1:4 scale, which gained me the Sir

Henry Royce Trophy for the Pursuit of
Excellence, this opened the door to my next
project, which tumed out to be the Le Rhone 80hp
rotary engine. A friend gave me access to his
original full size Le Rhone engine which, to my
delight, was stripped down completely for overhaul
in his workshops. This enabled me to measure
components and photograph all the items required
to make a start and decide what scale to make the
model. I was also lucky enough to be handed a near
complete set of works drawings and engine
strip-down instruction manual. Armed with all this
information | started drawing different ideas with
respect to a working model rotary engine.

Several schemes indicated that 1:3 scale,
although tight, would give the necessary freedom
for assembly of scale components in the
crankcase. The Manley Balzter big end or
s iR St ROTARY ENGINE

challenge in precision turning. Final blue o
bedding and fitting was necessary to overcome -

con-rod heel locking with neighbouring rods 1 I I 1 3 S Cal e
within the three circular grooves of the block (see -
photo). When this component was completed and
all the high spots honed out, the engine turned
over with a silk-like smoothness.

It is interesting to note that this classic big end
was designed to eliminate the inequalities in pis-
ton acceleration that result from a conventional
arrangement of master slave rods. The push-pull
action of the passing cam roller when tracking
the curves of the rotating cams only clear each
other by 0.0015 inch. Spark plugs were made as
small as possible to allow extraction, there only
being enough room between the copper inlet
manifolds and spark plug tip to withdraw the
plugs from cylinder heads.

One of the high points of conversation at
recent exhibitions concerns the copper inlet tubu-
lar manifolds. A technique for the electroforming
of copper for producing small components is
outlined in an article by R. H. Mapplebeck in
M.E. 2774, 22 July 1954. 1 followed his direc-
tions and achieved success. The induction pipes
that came out of my plating vat were a delight to
behold. I would recommend this process to oth-
ers who have a problem with producing numbers
of identical components. For my application, it
proved to be an ideal solution to a very difficult
item to make with compound tight bends, etc.

In all electroplating, cleanliness is of
paramount importance if the best results are to be
obtained. Filtering the plating solution and main-
taining a constant temperature with a change of
solution after about 250 hours is important. Once
the process is started it is advisable not to remove
the article from the solution or handle it until the
required thickness has been achieved, otherwise
an inferior plating or a spongy deposition of the ©

W. H. Allen, Son & Co. Ltd.
Bedford, England

\ R B Transverse section
5 P21 " of 80HP Le Rhone Engine
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A view of the partly assembled Manley

hand-fittin was necessary to get this unit to turn smoothly without the

connecting rod heels locking

copper will result. This will not be apparent on
removal from the vat; only when the component
is heated to silver-soldering temperatures will the
blistering and delaminating be apparent.

And so it turned out, that after 2!/2 years work,
and some serious headscratching, the day came
to run the engine. A period of some 10 hours was

This view inside the model Le Rhone aero engine was taken during the
build. Note the partly assembled Manley Baltzer big end and some details
of the valve actuator mechanism.

Here the assembly sequence is further advanced and the cam rings,
complete with internal toothed drive gear, have been added. The prominent

copper manifolds are also in place.

necessary to initially run the engine, mainly for
piston ring bedding, using a !/4HP electric motor.

It is interesting to note that 18 complete turns
of the propeller are required to pull the petrol
from the block tube carburettor through the long
hollow crankshaft into the crankcase and up
along the copper induction manifolds just prior

Some of the parts needed to build the model rotary engine. Shown are the nine cylinders, pistons and
connecting rods together with the Manley Balzter big end parts.

- 5
The cams are driven with the engine but at 90% of its speed, a reduction
which is achieved by means of this spider and gear assembly.

to ignition switch on. A quarter turn on the 34in.
propeller is all that is required, and the fruits of
success are only known to those model engineers
who have painstakingly completed such a
thrilling engine. At 1200rpm we are transported
back in time to the pilots who risked their lives
over Western Front in the Great War.

Note valve actuation rod, copper inlet manifold
and minimal clearance between it and spark plug.
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Figure 2

Figure 3

Figure 4

Valve action

The following information is extracted from the
instruction manual for the 80HP Le Rhone rotary
engine compiled by the Pittsburgh District Office
Production Department Bureau of Aircraft
Production, Pittsburgh, PA circa 1910.

“To understand the valve action of the Rhone
engine it is necessary to keep in mind two facts:
first, the valve rod is constantly pulled outward by
centrifugal force; second, the cam movement rel-
ative to the cylinders is what actuates the valves.
The outward pull of centrifugal force on the valve
rod holds the inlet roller against the inlet cam.

“The inlet cam profile represents five
complete cycles of valve actuation (four strokes
per cycle) or ten revolutions of the engine. It is
therefore evident that the cam must move
one-tenth of a revolution relative to the roller for
each revolution of the cylinder around the
crankshaft. If the cam stood still, the roller would
go all the way around it at each revolution of the
engine. If the cam moved with the cylinder, it

Id have no r t relative to the roller.

“The cam must therefore go faster or slower
than the cylinders to accomplish the desired
result. On Le Rhone engines the cam is geared to
revolve in the same direction as the cylinders, but
at nine-tenths of the cylinder speed. Thus the cam
drops back one-tenth of a revolution or 36deg.
Jfor each revolution of the cylinders.

“Figure 1 shows the positions of cam, rocker,
and valves at top centre, beginning the explosion
stroke. Both valves are closed and the inlet roller
is held against the inlet cam by the outward pull
of centrifugal force on the valve rod. It is in this
position that valve stem clearances are measured.

“The next half revolution of the cylinder brings
us to the end of the explosion stroke (fig 2) and it
is seen that the cam has moved 18deg. less than
the cylinder: The cam has therefore moved 18deg.
relative to the cam rocker. For each 180deg. that
the cylinders move relative to the crankshafi, the
cam moves 18deg. relative to the cylinders

“One degree on the cam represents 10deg. of

engine rotation. The complete cycle (inlet,
compression, explosion, and exhaust) is repeated
every 72deg. on the cam. This 72deg. represents
720deg. of engine rotation, or two complete revo-
lutions. The inlet roller bears upon the inlet cam
all the way around except at the point of exhaust
opening, when a positive outward push is required
to open the exhaust valve against the pressure in
the cylinder. The exhaust valve opens 43deg. to
55deg. ahead of bottom dead centre, when the

Longitudinal part-section of
BOHP Le FlhoneuEngina

is

P

exhaust cam pushes outward on the exhaust roller.

Figure 2 shows the end of explosion stroke with
exhaust valve partially open. At this point the
internal pressure acting on the exhaust valve has
diminished until centrifugal force is again holding
the inlet roller in contact with the inlet cam. The
point of exhaust valve opening is on the exhaust
cam, while the maximum opening of exhaust valve
and the point at which it closes are determined by
the inlet cam contour. All inlet valve operations
are controlled by the inlet cam.

“Figure 3 shows the cylinder one half revolu-
tion after figure 2, during which time the cam has
moved one-twentieth revolution or 18deg. in
relation to the cylinder. The exhaust valve is
being held open by the action of centrifugal force
on the valve rod, but is nearing the closing point.

“Another half revolution (540deg. in all)
brings us to the end of the intake stroke (fig 4),
showing a total relative movement of S54deg.
backward on the part of the cam. The inlet valve
is held open positively by the cam and is within
40deg. of its closing point (4deg. on the cam).

“Another half revolution completes the cycle of
Jour strokes (two revolutions), bringing the valve
action back to the position shown in figure 1, but
on the next segment of the cam. The inlet roller has
moved 72deg. around the cam. Each operation
will be repeated as here described on every 72deg.
of the cam. The engine must make 10 complete
revolutions to bring the cam back to its original
position, and in the meantime, each cylinder goes
through its cycle of operations 5 times.”

Cam drive

“The cam is driven and its speed is regulated by
a gear on false nose. The gear holds back on the
cam, which tends to go with the cylinders. This
gear is concentric with the engine while the cam
and an internally cut gear are slightly off centre.
The gear on false nose has 45 teeth while the
gear on cam has 50 teeth. The result is that cam
makes nine-tenths of a revolution for each G
revolution of the cylinders.”
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Of simple design, the dividing attachment uses standard Myford change
wheels secured to the rear of the spindle by way of an expanding mandrel.

The centre dotting attachment is shown here mounted in the Author’'s
lathe toolpost. Simplicity and ease of setting up were primary objectives.

DIVIDING & CENTRE DOT
ATTACHMENTS
for Myford ML10/Speed 10 lathes

Len Walker
describes two simple accessories
to extend the versatility of this
popular lathe or any other of
similar size and type.

ordinary ‘run of the mill’ dividing and
centre dotting to be carried out.
Making use of the substantial machined lug on
the rear headstock bearing (normally used for
reverse feeds), the dividing attachment simply

Thesc two very simple attachments enable

slides into place and is clamped by half a turn
of the securing nut. The chosen change wheel
(40 or 60 teeth) plus its expanding collet arbor, is
inserted into the rear of the lathe mandrel, a nip
on the !/4in. BSF clamping nut, and you are in
business for dividing.
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Using a 60 tooth change wheel will provide 2,
3, 4,5, 6,10, 12, 15, 20, 30 and 60 divisions,
while the 40 tooth wheel will give 2, 4, 5, 8, 10,
20 and 40 divisions. This provides a useful range
for ordinary dividing including spacing bolt
holes on cylinder flanges and the like.

The centre dot attachment is clamped to the
top slide and set square to the lathe centre line.
This is easily done by nipping a stiff 12in. steel
rule between the face of the lathe chuck and the
adjacent face of the attachment. With the flange
on the work already turned in sifu, the required
pitch circle diameter can be set outwards from
the centre using the cross-slide index. A gentle
tap with a light marking-out hammer will give a
clear dot which can be enlarged as required after
removing the work for drilling.

I have admired the beautiful and complicated
dividing set-ups often seen at model engineering
exhibitions but felt that for ordinary jobs, some-
thing much more basic is required. By utilising the
existing lug on the rear of the Myford headstock, 1
was able to design these simple devices. They are
made from stock materials and can be mounted in
under a couple of minutes — even on a Friday
evening! Construction is straightforward, but a few
notes along the way may help someone out there.

Dividing head arm (Detail 1)
This first component is made from 11/2 x 3/4in.
bright mild steel (BMS)

1: Mill or file the ends square and to length,
then mark off the position of the 3/8in. BSF
tapped hole.

2: Pack the work up to centre height and clamp
it to the cross-slide, aligning the centre of the
hole with a lathe centre. Set the work parallel to
the saddle travel with a DTI (dial test indicator).

Centre drill, drill and tap as shown from the
3-jaw chuck. This method will ensure that the
tapped thread is true.

3: Mill the 0.375in. wide lugs central with the
tapped hole. Use a portion of a ¥/8in. BSF stud in
the hole as a guide.

4: Mark out and mill to profile.

N.B. Do not mill the 0.500in. wide slot at
this stage.

Detent knob (Detail 7)
Make from ¥/4in. dia. BMS.

I: Cut, say 3/4in. over-length to provide a
chucking piece.

2: Turn and ream, leaving a 3/8in. dia. shank on
the radiused end.

3: Grip in a bench vice, and file the 1/4in. step
and the !/16in. radius. Polish.

4: Mark off, drill and tap the 4BA hole.

5: Cut off the shank and finish the 3/4in.
spherical radius in the lathe.

Detent housing (Detail 10)

As a preliminary, measure the distance from the
centre line of the Myford slot to the centre line of
the lathe spindle. The method I used is shown on
Detail Sheet 1. The slot is 0.375in. wide so that
the top face of a test strip (0.1875 in. thick x say
lin. wide) will lie on the centre line of the slot.

Measure and record the outside diameter of
the Myford screwed spindle adjusting collar.

N.B. avoid the locking grub screw D.

With the test strip in position and secured by
means of a small hardwood wedge shaped as
shown (see G.A.) swing the strip under the Myford
collar, then use feelers to measure the small
remaining gap. Half the diameter of the screwed
collar plus the thickness of the feelers gives the

required dimension. No sweat! On my own lathe
this dimension was 0.752in. but there may be
some variation so check yours, It is so easy to do.

Make this component from 1 x */4in. BMS.

1: Mill or file the ends square and to length.

2: Mark off the position of all the holes and
centre dot. The height of the 0.4375in. dia. hole
is your own measured dimension minus half of
detail 1, i.e. 0.375 inch.

3: Pack the block (on its side) up to centre
height and parallel to the saddle travel. Clamp it
securely to the cross-slide, then line up the
0.4375in. dia. hole with a centre in the
headstock. Lock the cross-slide. Centre drill,
drill, bore and finally ream right through,

4: Using the same centre height packing, turn
the block parallel to the chuck face, drill and tap
the two !/4in. BSF holes using the cross-slide
index. The position and pitch of these tapped
holes is dictated by the 1.000in. difference in the
pitch circle diameters of the 60 tooth and 40
tooth change wheels used for dividing. With a
small three-square scraper, remove the burrs
from the main bore.

5: Drill and countersink the oil hole and add
1/16in. chamfers.

N.B. Don’t mill the 0.500in. tenon at this stage.

Detent (Detail 11)
Make from !!/32in. dia. silver-steel.

1: Part off a blank, leaving !/16in. over-length.

2: Centre both ends using a BS2 centre drill
(with /16in. dia. drill point).

3: Mount between centres and, with a sharply
honed tool, carefully turn the 0.3125in. and
0.1875in. diameters. Take your time and use
plenty of cutting oil. Leave the excess length at
the indexing end.
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LATHE DIVIDING & CENTRE DOT ATTACHMENTS - DETAIL SHEET 2 - THIRD ANGLE PROJECTION

4: Grip in a 3-jaw chuck and face off the
0.3125in. dia. to length. This should leave a
shallow !/16in. dia. hole which acts as a guide to
centralise the 45deg. included form.

5: Mill the 45deg. included angle. I used a
simple holding block made from a picce of 5/8in.
square BMS about 1'/2in. long, drilled out at
lathe centre height to suit the 5/16in. and 3/16in.
diameters. A 4BA grub screw prevented
movement. With the work at centre height and set
to the correct angle, clamp to the top-slide and
mill the flats using a 3/8in. dia. end mill in the
chuck. This method ensures that the indexing
faces are true to each other, and to the spindle.

6: Add a small flat for the grub serew.

7: Harden and temper to pale straw at the
45deg. angle end. Lightly polish using oiled 600
grit, wet or dry paper.

Make the change wheel mandrel (detail 18)
from 1Y4in. dia. EN 8. I suggest you use the
following machining sequence:

1: Mount in the 3-jaw chuck, set true and
carefully face one end.

2: Centre drill, then drill !7/64in. dia. to a depth
of 11/2 inch. Bore the 30deg. included angle taper
as shown, by setting over the top-slide. Also bore
a small 60deg. included angle centre 0.030in. to
0.040in. wide for tailstock support.

3: Rough turn to 0.650in. dia. for a length of
1.980in., using tailstock centre support.

4: Reverse in chuck and rough turn the short end
to 0.650in. dia., again leaving, say 0.020in. to clean
up on the flange face. Centre drill, then drill 17/64in.
dia. right through. Using a 3/16in. dia. centre drill,
form a true 60deg. centre for tailstock support.

5: Mount between centres and, using a sharp,
freshly honed tool, skim all the diameters and
faces true and to size.

6: Drill 3 equi-spaced holes, 3/32in. dia., as
shown and mill (or neatly hacksaw) 3 slots,
116in. wide.

7: Accurately mark off and drill for the !/g8in.
dia. hole. A 3.1mm dia. drill (0.122in.) at this
stage will enable you to drill/ream through the
flange and indexing change wheel later.

8: Toughen by heating to red, quenching and
then tempering to light blue. Don’t fit the !/gin.
dia. pin yet.

Draw bolt (Detail 20)
Make from !/2in. dia. silver steel x 4!/2in. long
(including a chucking piece).

1: In the 3-jaw chuck, face and centre one end.

2: Pull out 37/8in. from the chuck and, using
tailstock support, use the top-slide to turn the
30deg. included angle taper. Next, gently turn the
0.250in. dia. using light cuts, a sharp tool, and
plenty of cutting oil.

3: Part off to length remembering to disengage
the tailstock centre before actual separation.

4: Reverse in the 3-jaw chuck, chamfer and
then thread !/4in. BSF as shown, using a tailstock
die holder.

5: Saw the screwdriver slot.

6: Drill the hole for the !/16in. dia. pin.

7: Toughen.

8: Fit the pin (detail 21) as shown. 1 made this
detail the other way round to normal which,
because of the angular setting of the top slide,
left the work more accessible.

Centre dotting attachment body
(Detail 22)
Make this component from 1 x 1/2in. BMS.

I: Mark out and mill or file to profile. The
position of the 0.562in. dia. hole can be scribed

using a !/4in. dia. silver-steel ‘centre’, turned in
situ, with the part clamped to the top slide.

2: Ensure that the sides are parallel and at
90deg. to the base. Clamp the part securely to the
top slide, in a normal tool position. Set the
leading face parallel to the chuck face using a
stiff 12in. steel rule nipped between the chuck
face and the front face of detail 22.

3: Line up the hole position using your turned
in situ silver-steel centre. Check, clamp, and lock
the cross-slide.

4: Centre drill, drill out (in steps) to near size then
bore to finished size from the headstock. A boring
bit held in the 4-jaw chuck will do the job if you do
not have a boring head. Remove the burrs with a
small scraper and ensure that the faces are flat.

Punch guide (Detail 23)
Make from 3/4in. dia. BMS.

1: Face the blank to length.

2: Turn the 0.562in. dia. to a light press fit in
detail 22.

3: Centre drill, drill, bore and ream 0.375in.
dia. right through.

4: Reverse in the chuck, hold on the 0.562in.
dia. and turn the !!/16in. dia. and !/16in. chamfer.

5: Drill and countersink the !/16in. dia. oil hole.

Press detail 23 into detail 22 using a strong
bench vice. A light press fit is all that is required
and if the first, say 3/16in. of the 0.562in. dia. on
detail 23 is eased slightly, it will help matters. Now
carefully press in the two bronze bushes (detail 24).

Punch (Detail 25)

Make from 3/16in. dia. silver-steel.
1: Face to length.
2: Set to run true in a 4-jaw chuck using a DTIL.
3: Set over the top-slide and turn an accurate
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60deg. included angle. Use top
speed and cutting oil. Polish with
oiled 600 grit wet or dry paper.

4: Harden out and temper to a
light straw colour.

This item completes the centre
dot attachment.

Modifications to the

60 tooth and 40 tooth
Myford change wheels
Remove any burrs and run a small
scraper around the bores to form a
slight chamfer.

1: Assemble detail 18 to the 60 tooth change
wheel (collet end up) with the keyway in the gear
approximately as shown i.e., well clear of the
1/8in. dia. pin.

2: Using a 3.1mm (0.122in.) dia. drill in a
short extension holder and the flange in detail 18
as a drill jig, transfer the hole right through the
gear. Rest the gear on parallels for this operation.
Repeat for the 40 tooth change wheel. Separate,
and open up the holes in both gears to 0.125in.
dia. and lightly countersink both sides.

To determine the position of the 0.500in. wide
slotin detail 1, i.e. to line up the indexing plunger
with the Myford change wheels:

1: Assemble details 1, 2, 3 and 4 to the Myford

slot. File small flats on the top and bottom of the
stud, detail 2, to allow the tenons to locate freely.

2: Assemble details 14, 15, 16, 17 plus the 60
tooth gear and also details 18, 19, 20 and 21 to
the rear of lathe spindle. Tap gently into position
and nip up the collet nut, detail 14.

3: Offer up the index plunger unit, less the
spring (detail 12), with details 7, 8, 9, 10, 11 and
13. Position detail 10 flush with detail 1 as
shown, and set square. Adjust the position to
centre the index plunger on the change wheel and
then clamp the unit to detail 1. Scribe a line onto
detail 1, either side of detail 10, and then scribe a
central line. This gives the centre line of the

0.500in. wide slot.

4: Mill the slot in detail 1 and drill
the 6.5mm dia. hole in the slot centre
and 0.375in. from the edge, as shown
on the drawing. The tenon on detail
10 can now be milled to match, using
your dimension ‘X' also shown.
Replace the index spring, detail 12
— well oiled! Assemble the cap head
screw, detail 5, and washer, detail 6.
This completes both attachments.

This view reveals the simplicity of the centre dotting attachment which is
shown clamped under the standard Myford toolpost and is set with the
shank parallel with the chuck face by means of a stiff steel rule.

Operation

In use, set the index plunger in the
retracted position !/16in. clear of the
outer diameter of the change wheel in use as
shown on the G.A. Sheet 1.

I have held to my brief: to design a simple
set-up. Obviously, the centre dot punch could be
replaced by a twist drill, running in hardened
bushes and driven by a portable drill, plus a
flexible drive. Further, a neat motorised version
comes to mind — you can go on and on, far
beyond my modest and basic approach.

Truly, all this seems to have taken much longer
to write up than to do the job. It really is a simple
tool to make. I have expanded on some of the
methods I used, in the hope of encouraging

someone out there to have a go.

Good luck and work safely.

RUSHDEN CAVALCADE 2002

+

G. Wooley’s 1926 Super Sentinel braves the muddy conditions! This wagon

Fyieds

was one of a number of full-size driven v

Neil Read

reports on this popular annual
Northamptonshire event which
is organised by the Rushden
Historical Transport Society.

of this event last year due to the foot and

mouth epidemic, this year saw it back
firmly in its traditional spot of the May Day Bank
Holiday (4-6 May). This year’s event was the 24th
and was held at the usual venue of Lancaster Farm
just outside Higham Ferrers.

Fol]owing some disruption to the organisation

on display.

The Cavalcade is sometimes advertised as
“the big one that starts the season.” Well, it is
certainly big, so no argument there, but being
held at the start of the season in a country where
the weather is a favourite topic of conversation
means that climatic conditions can vary
somewhat. Over the years the event has seen
weather ranging from grilling sun to cold, biting
winds to driving rain and sleet. This year, heavy
rain fell just prior to and during the event and,
despite the preceding weeks being relatively dry,
this did give some problems. The going was
what the horse racing fraternity might call *soft’
which did restrict the movement of some of the
heavier exhibits. It also provided exhibitors

The author’s chosen conveyance to and, gratifyingly, home again from the
event. It is a 1922, 23/4HP (350cc) Raleigh Popular.

arriving with cars and motor cycles with an
impromptu trial course.

Despite this, the event remains popular with
visitors of all ages. I put this down to the variety of
the exhibits and the friendliness of the organisers.
The Cavalcade is efficiently but unobtrusively
marshalled by a dedicated team who never forget
that exhibitors and visitors alike are there to enjoy
themselves. For example, those of us who arrive on
two wheels (photo 2) are provided with a flat piece
of wood on which to park their machines so that
the stand feet do not sink into the soft turf, Secure
storage for helmets and riding gear is also always
provided. The attention paid to details like this
makes you feel welcome whatever the weather.
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An Allchin agricultural traction engine in steam
under cloudy skies. Allchins were built at Globe
Works near South Bridge in Northampton.

This 4in. scale DCC Burrell road locomotive was
built by Mr. Todd and was one of a number of fine
models in steam on the rally field.

In addition to the transport-related
exhibits, ranging from full-size
traction engines and steam wagons,
through heavy commercial vehicles
powered by petrol and diesel engines
and to cars and motorcycles, the
Cavalcade also has strong support
from local model engineers and
model makers, tractor owners and
stationary engine enthusiasts. Add to
this the usual attractions of a country
show and a fun fair and you have an
event that appeals to whole families.

Several of the exhibits noted at
this year’s event may be of interest
to readers of Model Engineer. It
was particularly pleasing to see an
Allchin agricultural traction engine
(photo 3) so close to its place of
manufacture. Allchins were built
near South Bridge in Northampton
and this example, works number 1499, left the
works in 1912. It is owned by Jane Eaton of
Northampton. It is certainly possible to sce the
family resemblance to Royal Chester, which
must be one of the most celebrated and popular
model traction engine designs of all time.

Steam cars were always relatively rare on the
roads of the UK and there can be very few
examples remaining in use. The 1923 Stanley 740
Tourer (photos 4 and 5) owned by Mr J.
Rochester was therefore a most welcome sight.
The engine of this car has two double acting
cylinders with diameters of 4in. and strokes of 5
inch. These are coupled directly to the rear axle
and there is no clutch or gears. The operating boil-

Mr. Rochester's 1923 Stanley 740 Tourer steam
car. This motor car has been beautifully restored
and appeared to be in first class order.

Eddie Lancaster's model 1898 Burrell traction

engine fitted with a vertical boiler. It looks as if
driver comfort was a priority for the builder.

This well detailed model of the 1907 battleship HMS Superb was one of
several models displayed by the Anglia Marine Model Club.

er pressure is 600psi and the petrol/paraffin fuel is
consumed at a rate of 10 miles to the gallon. Top
speed is S0mph but the car is happiest cruising at
30 miles per hour. The large ‘radiator’ at the front
of the car is really a condenser which gives the car
a range of 100 miles before fresh water is required.

There is always a strong contingent from the
miniature traction engine fraternity at the
Cavalcade and, since I arrived early, I was able to
infiltrate their camp in a corner of the rally field
and enjoy their antics as steam was raised in
preparations for the day’s events. Space does not
permit full coverage of the 20 odd exhibits, but a
couple of examples should provide a flavour. Mr.

Todd’s 4in scale, DCC Burrell (photo 6) looked

The flash steam boiler of the Stanley. What
appears to be a radiator to the front of the boiler
is a condenser designed to conserve water.

A close view of the novel Burrell showing the
water tank and the position of the crankshaft in
the chassis. The engine is a compound unit.

splendid in the weak spring sunshine
and was built from castings and parts
supplied by Live Steam Models. The
general appearance and sound
engineering displayed on this model
does the builder much credit. Eddie
Lancaster of Wollaston exhibited a
very unusual engine (photos 7 and 8).
This was a 4in. scale model of a
Burrell traction engine built in 1898,
The original vehicle was unusual in
that it departed from what was by
then established traction engine
practice by having a vertical boiler
with the compound engine mounted
low down. What made Burrell choose
this layout is not known but Eddie
reckons they did use the technology
for some later steam wagons so the
prototype may have been a mobile
test bed. Whatever the reason behind
it, the design does result in a very compact engine.

The organisers of the event provide a large
marquee for smaller models and those less
adapted to an outdoor life. One of the displays in
the marquee was by the Anglia Marine Model
Club and some most impressive ship models
were on display. One that caught my eye was that
of the 1907 battleship HMS Superb (photo 9).
Superb was a virtual copy of her more famous
sister ship Dreadnought with the addition of a
second tripod mast. The model captured the pow-
erful menace of the original vessel and reflected
a time when Britannia really did rule the waves.

Why not make a note in your diaries to
give Rushden Cavalcade a try next year? ﬁ
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BRITANNIA BOILER TEST

Don Broadley

follows his series on the
design and construction
of miniature boilers, and
his recent Coda, by
reporting a successful test
on one of his own boilers.

t about the time I wrote the
short series Principles of
'odel Boiler Design, pub-

lished 12 January 2001 — 9 March
2001, I bought a 3!/2in. gauge
Britannia chassis that belonged to a
very good friend who had sadly
passed away. The design by LBSC
continues rightly to be very popular
and the chassis came with a boiler
that had unfortunately suffered
leaks in the combustion chamber and was effec-
tively scrap. In hindsight, it was a mistake for me
to take on a second project to the 5in. gauge
‘Jubilee’ that I am building, but I took it on and
decided to take time out to make a boiler for the
little Brit. I decided to deviate from the published
design and followed modern all silver-soldered
practice rather than the screwed and nutted
design of the original. Chiefly then the firebox
needed to be re-designed, including a stayed
crown rather than girder stays, no surprise for
this change if you followed my original article.

A kit was purchased from Blackgates in which
the tubeplates were flanged and the copper cut to
approximate size, all at very little extra cost to
the materials themselves. I am very fortunate in
having two club friends who have vastly more
experience in silver-soldering than I, and it was
to them that I turned for help in this department;
I thank them both. I decided to include the
combustion chamber of the original design, this
is without doubt a major complication as is also
the sloping firebox throatplate. I am however led
to believe that the combustion chamber is
important for the prototypical wide fireboxes of
the Britannia design.

Left: one of the modifications
to the Author’s 31/2in. gauge
Britannia boiler concerned the
firebox. This view shows very
clearly the 3/16in. dia. copper
rod stays used to reinforce
the firebox.

Right: The silver-soldered copper
boiler with blanking plates and
plugs fitted and awaiting the
hydraulic test.

Below: during the hydraulic test,
firebox plate deflections were
measured using an ‘Oditest’
caliper, seen here. A similar
instrument with a longer reach
is also shown but was not used

It was during the re-design of the firebox that
information was emerging on the design of flat
firebox sides, the subject of my Coda, published
in M.E. 4181, 1 November 2002. Here then was
an opportunity to put some of my findings into
practice and eventually to carry out tests on the
completed boiler. As I explained at the time,
space constraints demanded that not all the Finite
Element Analysis (FEA) results could be given
in the Coda, but in fact detailed deflections of the
computer model are available. It was indeed a big
surprise to me that despite the relatively large
stay spacing that I chose, at least with regard to
the original design and some authorities, the
calculated deflections were very small.

Prior to this I had received correspondence
suggesting that, given the empirical way in which
traditional formulae were put forward, an experi-
mental derivation of the behaviour of flat plates
should be explored. Easy enough to say but near
impossible to achieve given the very local nature
of the stresses involved as shown by the FEAs pre-
sented in the Coda. In my professional experience,
such experiments, without reasonable theoretical
backing, lead from one experiment to another, to
another, ad infinitum. Indeed 1 doubt that the very

local stresses around the stays from
the FEA analyses could be researched
by anything other than photo-elastici-
ty modelling, that in itself, given the
strain hardening nature of copper,
would give rise to serious doubts
about its validity. However, it would
be relatively easy to make deflection
measurements across the firebox wall
and compare them with the FEA
results, the experimental deflections
being taken at mid-plate span, a
span where the stay spacing was
reasonably regular, i.e. square.

The major design changes were
making a strap connection between
the barrel and the top of the outer
wrapper, the rod stayed firebox crown
and the fully silver-soldered firebox
sides. Plate thicknesses were
unchanged and the tapered barrel was
strapped externally prior to silver-sol-
dering. Firebox rivets were 3/16in., increased from
I/gin. at about lin. spacing instead of /8in. for the
screwed stays. The firebox, prior to silver-solder-
ing is shown in photo 1 and the completed boiler
is shown in photo 2. In my view, it is imperative
that the relevant boiler inspector should be taken
along with any boiler re-design and in that respect
1 am grateful for the agreement of Neil Counsell
from the Urmston DMES to the modified design.

I claim no rocket science in the way that the
test was carried out. The firebox deflections were
measured quite simply using an ‘Oditest” calliper
with a DTI reading in 0.001in. (0.0254mm). The
instruments and its deployment is shown in
photo 3. The larger instrument shown was pur-
chased at an excellent model show in Fleetwood,
staged by Fylde MES earlier this year, and has an
enormous reach but was more difficult to deploy
accurately and was not used live in the test.

180psig hydraulic test results

After what seemed an age, the DTI needle finally
started to move off its stop at 90psig, prediction
0.00093in., assuming no yield. The maximum
deflection was 0.00125in., prediction 0.001083in.
at the final test pressure of 180psig. The actual
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measurement was of course twice this value taking
into account both inner and outer wrappers.

From the outset all the code formulae that I
have been able to find, including the old Board of
Trade formula, are based on mid-stay bending of
the form:

fmid-plate siress) = K X peZ/t? Equ 13 in the
original article

where K = constant

p = design pressure
¢ = stay spacing
t = plate thickness

The test conditions were only slightly different
to the FEA calculations reported in the Coda in
which the mid-plate stress was 2,0001bf./in2 at a
working pressure of 90psig. Working back, this

modest stress gives a value for K of a little
under 0.2, i.e. half that of some authorities using
a design stress almost twice as large as that expe-
rienced here, i.e. gives an even lower value for K.

I have some reservations bearing in mind that
you only get one chance on a test like this with
the copper in its fully annealed state and, in
hindsight, I would have tried to make more
measurements than I did. However as new boilers
come along for test we hope to carry out further
tests and it would be useful if others would do the
same. Indeed it would be even better if different
geometry was calculated by FEA followed by test
measurements to gain a wider appreciation of
stayed surface behaviour.

This simple test supports the FEA results and

therefore supports the view that current
assessments and code formulae based on
mid-plate stress are in error and overestimate the
stresses involved by a significant margin. It is
unfortunate that peak stresses around stays
cannot be measured directly but I doubt that it is
possible, at least with apparatus available to the
home workshop. Given that appreciable strain
hardening takes place, hardness measurements
around the stays might be feasible.

Despite the caveats I am reasonably satisfied
that we now have a better appreciation of firebox
stayed wrapper behaviour in our model copper
boilers. I am even more pleased that all the
indications are that current rules and ﬁ
procedures are conservative.

A TAPPING AID

G. McLatchie
describes a simple aid to tapping
in the lathe or drilling machine.

used in the lathe or drilling machine and is

designed to keep the tap perpendicular to
the surface of the work. It may therefore be of
help to the less experienced worker. To keep the
design simple the tap is held in a dedicated hold-
er with a clamp screw. More than one holder may
therefore be required depending on the range of
taps you plan to use. However, since these are

quick and easy to make this is no great hardship.

Body

This is designed to fit in a lathe or drill chuck and
has a 7/16in. dia. shank. Chuck a suitable length
of lin. dia. bar in the 3-jaw and turn the 7/16in
dia. shank. Drill the Smm screw clearance hole.
Reverse in the chuck and face to length. Drill and
ream the !/2in. dia. hole lin. deep using a
machine reamer. If you do not have a machine
reamer, the hole can be finish bored to size or
you could use a D-bit. It is not important that the
finished hole is exactly to the size stated as the
tap holder can be made to suit.

The device about to be described can be

Tap holder

Chuck a suitable piece of bar, face and turn the
1/2in. dia. shank to a nice sliding fit in the body
hole. Drill and tap the M5 hole. Reverse in the
jaws and face to length. Drill for the tap shank.
Mark out, drill and tap the holes for the handles
and clamp screw. If you wish you can make the
tap holder out of 3/4in. hexagon bar. This would
make the drilling and tapping of the holes for the
handles and clamp screw potentially easier. The
clamp screw hole does not have to be at 90deg. to
the handles.

Handles

These can be made from 6mm dia. bar. I used
M6 studding fitted on the ends with plastic
knobs. The length and style is something that you
can chose for yourself to personalise your tool.

Assembly and use
The two main halves of the tool are held
together with an M5 x 50mm cap head or
cheese head screw. 1 placed a light spring
between the tap holder and body as I find this
makes the tool easier to use. Try it both ways to
see which suits you better.

In use, I bring the tap into contact with the

work and apply enough drilling machine quill or
tailstock barrel feed to compress the spring fully.
The quill or barrel is then locked. The tap can
then be turned to tap the hole, reversing
occasionally to break the swarf. On long holes
the length of travel of the device may not be
sufficient and it may be necessary to finish ﬁ
the tapping operation in the vice.

Drill and ream

s

N

LSS

——2 . 19—

=-1.25
1/2in. diu.\: =1.0 .’

1.000Dia.

BODY

Dritl Smm
clearance

.438Dia.

TAP HOLDER

Tapping

- NNz | je—— 1, B8 —»
4L (/L
1,13+
50 —ta—ai Drill and tap
? [ M5 x 1/4in. deep
i HH
=R {:4
h
.500Dia.
1.00Dia.
Drill and tap M6
Drill to suit for locking screw
tap shank 5
Drill and tap M8
5/8in. deep for handles

Material:

Aid
Mild steel
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SAVERY'S ENGINE 1698
F: Furnace
B: Boiler
SP: Steam Pipe
sp SC: Steam Cock

Figure 1

R: Receiver

MW: Mine Water
SV: Suction Valve
8 DV: Delivery Valve
0 CJ: Condensing Jet
DP: Discharge Pipe

The principle of the

Savery Engine was
to alternately fill and
e drain the receiver.

F  Pres Total lift was limited
Lk to about 50 feet.

(from Jamieson)

A FURTHER STEP
BACKWARDS

Chris Leggo

in California, discusses the design
and construction of his working
model of Thomas Savery's steam
engine of 1698.

ith the successful completion of the
WNcwcomc:n engine, (M.E. 4152 &
4154, 10 August & 7 September 2001)
the next logical step was to take a further step
backward and make a model of the progenitor,
the Savery engine.
In 1698, the force of steam under pressure was
known as well as the force of the atmosphere
acting on a vacuum, but it was Thomas Savery

This first assembly of the model was used to test
the system. Suction in the receiver was
immediate and spectacular!

who utilised both principles in his pump of that
year and was granted a patent for ‘Raising water
by the force of fire’. The scope of this patent was
so wide that Newcomen was forced to take him
as a partner in 1712.

The basis of Savery’s machine was a boiler, a
receiver, two check valves, suction and delivery
pipes, and a spigot for cooling water (fig 1). In
operation, the receiver was filled with steam of
sufficient pressure to force the water within up
the delivery pipe. The steam was then shut off
and the receiver cooled by a stream of cold water
so that the steam was condensed within, forming
a vacuum in the receiver which sucked water
from the sump. One man could operate the
pump, operating the valves as well as firing the
boiler, and could maintain a pumping rate of

|

The finished model in which the cooling spigots

have been dispensed with and two receivers
furnish an almost continuous flow.

Depictions of Savery's
1698 engine showing
receivers, check valves
and the feed boiler.

about six cycles per minute (fig 2).

This was the first successful attempt to remove
water from mines by means other than man or
horse power. With standing water preventing fur-
ther work in the mines, pumping was one of the
great needs of the day. The pump was located
down in the shaft of the mine at a position where
the pressure available in the boiler was enough to
force water to the surface and close enough to the
sump for the vacuum to pull up the water into the
receiver. Since both these heights had a practical
limit of about 25ft., the ‘engine’ had limited
usefulness. The model, of course, would be with-
in these limits, and interestingly enough, caused
problems in making it work, but more on that later.

The first set-up of the model (photo 1) was with
one receiver only and was equipped with a pressure
gauge for the boiler and a combination pressure-
vacuum gauge in the line to the receiver. The sump
was a plastic pan about 15in. below the receiver
and the surface was simulated with a stainless steel
“cistern’ draining into a paint tray which would be
decorated later to look like a ditch. A drain on the
paint tray ran back into the sump.

The cycle was started at a pressure of about
2psi and when steam was emitted at the cistern
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up at the ‘ground” level, the steam was turned off.
Before cooling water could be turned on, there
was a great sucking sound and the receiver filled
from the ‘sump’. The ‘receiver’ is made from a
copper toilet float which is only 0.008in. thick
and the heat transfer is so great that a stream of
cooling water was not necessary. The action of
the vacuum gauge was to go to 25in. immediate-
ly, then taper off slowly to zero. Still, all this
takes place in about 8 seconds.

The finished model (photo 2) is contained in a
plywood cabinet about 3fi. in height. The boiler
is fired from the rear and feeds each receiver
through a !/4in. cock (photo 3). When the steam
cocks are opened, the force of the stream is such
that water will shoot high in the air if it were not
for the baffle in the cistern tank (photo 4). In an

This view of the engine shows it fitted with two receivers and cooling jets;

the boiler casing is made of lightweight fire brick.

combination steam outlet and feed line.

the dead weight safety

The boiler fittings include try cocks, a dead weight safety valve, and

The steam valves
are worked by hand;

valve lifts at 5psi.

intermediate form (photo 5), two jets were fitted
to cool the receivers which were discarded in the
final form.

The copper toilet float was an almost perfect
vessel for the receiver, although it required some
modification. The 1/4in.-20 tapped brass bushing
had to be removed which was the greatest
problem. It is crimped through a steel washer on
the inside. Drilling the bushing out was not a
problem, but removing the steel washer was, as it
was twice the diameter of required hole. Its
removal was finally accomplished by grasping it
with some needle nose pliers and hacking away
at it with a grinding disc on a hand-held motor
tool. The other end was drilled without difficul-
ty. Fittings were then made to take the 1/8in. pipe
tap at the top and the !/4in. pipe tap at the bottom.

[=]
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pressure of about 5psi.

A propane bottle at the rear of the cabinet feeds a small burner at a

Output to the cistern
is so great thata *
baffle is required

to quell the fountain.

These fittings had to have flanges that span the
whole flat on the ends of the float to give some
strength. The fittings are soft soldered onto the
ball float, care being taken not to overheat the
copper and take the hardness out of it.

The check valves (photo 6) were made to fit
into commercial fittings. The rest of the fittings
are as purchased. The cabinet was covered with
wrinkled door screen and then plastered over with
Plaster of Paris. An artist friend did the decoration
based on photographs of a mine in Cornwall.

The boiler is a simple pot boiler, a vertical 4in.
copper tube about 5in. high with a dished bot-
tom, a domed top, and silver-soldered. There are
three try cocks and a dead weight safety valve
(photo 7). The boiler is fired with propane from
a bottle mounted on the back of the cabinet,

Fittings above and below the tees enclose check valves; the dummy fumace
door is pasted onto the firebrick cladding.
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At the top of the
cabinet the cistern
spills into a 'ditch’
which drains back
into the ‘sump’.

A three-way valve

switches the ditch "

from drain to feed.

The bleed valve admits

air into the suction pipe. Bleed

lrbme boiler is of
 the simple ‘pot’
B

(photo 8). The burner came from a small water
heater and is barely enough to maintain a steam
pressure of Spsi when the pump is working at
capacity. The collection tray at the ‘surface’ is
decorated to resemble a ditch for the water to
empty (photo 9). The drain goes directly back to
the mine sump but with a three-way valve for the
boiler to be fed from the ditch (photo 10). The
boiler casing is made from a lightweight
2300deg.F fire brick which is easily cut and
glues together nicely with kiln cement (photo
11). There are two baffles in the casing to direct
the gases on their way to the chimney.

Savery had a clever way to feed the boiler. You
may notice from fig 2 that there looks to be two
boilers. The main boiler (on the right) fed the
engine, the water being boiled away as steam was
used. While the engines were running, the
fireman stoked the smaller boiler to a pressure
greater than that of the main boiler. At that point
a valve was opened which fed from the bottom of
the feed boiler to the bottom of the main boiler
thus supplying it with hot water and refilling it.
This accomplished, the fireman let down the fire
in the feed boiler and refilled it with cold water
from a cistern in the delivery pipe. When filled,
he rebuilt the fire and brought the pressure up

past that of the main boiler and the cycle was
repeated. In this way, there was never any
let-down in pressure or temperature in the boiler
due to feeding. It is probable that “he did better
than he knowed.”

The model had only a 12in. draw and conden-
sation was sufficiently complete to entirely fill
the receiver vessel. Steam entering the vessel was
immediately condensed and no pressure would
develop to pump the water out until the water
became hot enough so that it no longer condensed
the steam. Of course, this was not the way the
Savery pump worked and would not do for the
model. At this point, I almost gave up the project.
A model of the Savery engine would not work!

In the engine built by Savery in 1698, the draw
was enough so that the vessel would not
completely fill. There was always space above
the water, either a vacuum or air which had
leaked into the system To make the model work,
it was necessary to find some way to leave a
space above the water. An experiment was tried
involving the fitting of a hose to the suction line
and withdrawing it from the sump before the
receiver was filled; it worked. The steam began
to pump the water out immediately. There was
hope to save the model if some simple way could

The Pulsometer, a direct
pump, is self-contained, automatic in operation, and
useful in pumping fluids containing matter which
would clog the valves of ordinary pumps.

{3 |

descendant of the Savery

=] o

be found to introduce enough air so that the
vessel did not completely fill.

To accomplish this, a bleed pipe was inserted
into the bottom of the suction pipe and the valve
on the bleed pipe was closed until an optimum air
space was supplied. Vacuum in the vessel was of
the order of 25in. mercury and the valve had to
be almost completely closed before water in the
vessel came close to its capacity. A mock-up of
the bleed valve can be seen in photo 1. As fin-
ished, the valve was mounted remotely (photo 10).

Bleed air was used by subsequent makers of
the Savery type engine to furnish a heat barrier
between the steam and the water. Keir, in his
engine of 1793, deliberately let air into the
pumping vessel. (4 Steam Chimea, Transaction
of the Newcomen Society, 1986-87) Further study
also revealed that the Pulsometer (fig 3) had a
deliberate air bleed to furnish a layer of air
between the water and the steam.

What would I have done differently had I
known then what I know now? The /8in. drain
from the ditch back to the sump is not quite large
cnough. With the sump working to capacity, the
3/gin. pipe can't carry away the water as fast as
the engine pumps. Other than that, the
engine is all that can be desired. ﬁ
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Side view of the Author’s clock showing the
plates assembled with the pillars, nuts and
washers described in the accompanying text.

Peter Heimann

describes the pillars, nuts and
washers before moving on to the
wheels.

@ Part Il continued from page 532
(ME. 4183, 29 November 2002)

a bit of mass production on the lathe.
Drawing 3 shows all the pillars, nuts and
washers that will enable us to assemble the plates
into a rigid chassis. Although I have specified
brass, mild steel is completely suitable and much
cheaper. It would require polishing to a high finish
and ‘bluing” by heating in special dissolved salts.
The choice here is yours, as is the shape of the
pillars. However, | advise that you do not make
these too fancy and do not increase the 5/8in.
diameter. The important point is consistency in
length shoulder to shoulder as well as concentric-
ity of the spigots relative to one another.
All pillars, with the exception of type ‘D’, have
a 4mm dia. tommy bar hole right through. On the
two lowest type ‘C’ pillars, these holes are also
tapped 2BA for locating screws. The faces of the
shoulders on all pillars should be slightly
undercut to ensure a true fit when clamped.
Drawing 3 and photo 3 show side views of the
assembly and how it fits together. The four type
‘D’ pillars will eventually support the chapter
ring. It is important that the bottom edges of the
completed chassis are all true and that it will
stand on a flat surface without any shakes. If nec-
essary, any slight adjustment should be done now.
There is still considerable work to be carried out
on the plate assembly at a later stage but at least
we now have something to show for our efforts.

B y way of a change, the next phase involves

MONTH-GOING
REGULATOR
CLOCK

Machining methods

Before dealing with the wheels and pinions, I
promised to describe my method for machining
these. Photograph 4 shows my own set-up for
gear cutting and photo 5 shows the same rig
turned through 90deg. for drilling the pinion
spools. The gear blank is mounted on a mandrel
and held in the lathe chuck. The pinion spool is
held directly in the chuck. My homemade direct
division plate is located at the outer end of the
lathe mandrel by the usual expanding spigot. As

previously mentioned, 120, 96, 90 and 64 hole
circles in the plate will cover all the divisions
required for this clock.

When gear cutting (photo 4), the motorised
‘milling spindle’ (also homemade) is fixed to a
vertical slide as shown. Vertical movement on
this takes care of height adjustment. With the
saddle locked, the cross-slide will control centre
or offset as required, while the compound slide is
used for feed. The wheel shown being cut in the
photo is for another clock wheel — 144 teeth and

11/16"
BACK CHAPTER
COCK~_ RING el I
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REAR PLATE— FRONT
\PLATE PLATE

iviy

112"
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MATERIAL: BRASS
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The Author’s milling attachment mounted on the lathe

top-slide and amranged for gear cutting.

nearly 5in. diameter.

Photograph 5 shows a pinion spool being
drilled. Here the top-slide has been removed.
Note the temporary covering to keep swarf away
from the leadscrew. The vertical slide is bolted
directly to the cross-slide table. Feed is by saddle
movement. The spindle end is arranged to hold
either 3/8in. dia. x 2BA stub mandrels for
Thornton gear cutters, or a 3/8in. mandrel for fly

cutters. It can also accommodate a 3/8in.
shank pin chuck, or even a small Jacobs
drill chuck. Its plain bearings are phos-
phor bronze. With frequent oiling during
operation, I have not experienced any
problems over many years use.

The nameplate on the Parvalux
motor says 1.6A, /3HP at 12,800rpm. I
cannot vouch for this speed but, within
reason, | believe that the higher the
better for cutting brass. Of course,
there are many other methods, includ-
ing using a proper wheel cutting engine
or mounting the workpiece directly
onto a dividing head with the cutter in
the lathe or milling machine.

Wheels

Drawing 4 shows all dimensions for the
wheels apart from those for the motion
work, which we will deal with later. For
the escape wheel, a hardened and
tempered silver-steel fly cutter has to be
made, and we also need a second cutter
for the ratchet wheels. These are
dimensioned on drawing 4. The other wheels
have cycloidal tooth profiles. Here I recommend
investing in Thornton wheel cutters. Module 0.8
and module 0.6 are required. These may not be
cheap but they will last a lifetime. By co-operat-
ing and sharing with other builders, the cost can
be minimised. As a point of interest, the pitch
circle diameter in millimetres of all wheels is
given by the product (number of teeth x module).

3 “I-F;‘T > Ty

The milling attachment is seen mounted on the lathe
cross-slide for pinion spool drilling.

For the blank diameter, one adds on addendum
allowance of 2.76 to the number of teeth. So, for
example, for a 120 tooth, module 0.8 wheel:
Quter dia. = (120 +2.76) x 0.8
=98.208mm
= (98.208 + 25.4)in.
= 3.866in.

Diametrical pitch (DP) = (25.4 + module)

FRONT
VIEW

1/4"@ SILVER STEEL
FLY CUTTERS

“.60° SIDE '}

VIEW

+—OFFSET
0.135"

P

'\‘ \‘ i ‘ 2
MM i P
W, B
Ny " o
N e
DEAD BEAT ESCAPE WHEEL RATCHET WHEEL
TYPICAL SIX SPOKE WHEEL
NUMBER SPOKES RIM FROM
QUANTITY| PC.D. BLANK @ | THICKNESS | MODULE | OFFSET OFTEETH BORE (WIDTH] _|ROOT OF TEETH BOSS @
GREAT 2 OFF 3.780" 3.866" 316" 0.8 120 6mm/1/4* | NONE
INTERMEDIATE| 1 OFF 2.835" 2.900" 1/8" 0.6 120 aB" 6x1/8" 3/1e" 15/16"
RATCHET 2 OFF 1.875" 3/16" 0.135" 48 a8 NONE
CENTRE 1 0OFF 2.268° 2.333" 1/16* 0.6 96 ane* 6x1/8" 1/8" 5/8°
THIRD 1 OFF 2.126° 2191° 1/16° 0.6 90 316" 6 x 116" 5/64" 58"
ESCAPE 1 OFF 1.875" 1/16" 0.098" 30 316" 6x 1/16" 116" 9/16"
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Clearly, all the wheel blanks require a reamed
centre hole for mounting on a machining
mandrel and, later on, to their collets. The sizes
are listed on the drawing under *bore’. However,
the two great wheels will fit directly onto their
arbors. You must therefore now determine the
size of ball race to be used: cight off, either
metric 6 x 18mm or imperial 1/4 x 3/din. will be
required. A telephone call to your local bearing
stockists will soon establish the best buy,
enabling you to proceed with the preparation of
the wheel blanks. At the same time, enquire
about the availability of two only races of 3/8 O/D
x !/8in. bore which will be required for the centre
arbor. I feel sure there will not be a problem here.
However, if a metric race has to be substituted, a
3mm bore size should be chosen. This would
affect the bore of the centre lantern pinion which
we will discuss presently.

The 316in. and !/8in. thick wheels can be
mounted on their respective specially made man-
drels for machining with a somewhat smaller
backing washer behind. The '/16in. thick blanks
are best backed by a full diameter hardwood or
plywood disc machined at the same time as the
outer diameter of the blank.

This precaution is particularly important for
the rather delicate escape wheel. The cycloidal
teeth are cut so that the ‘gothic arch’ tips leave no
witness but also that the outside diameter of the
wheel remains full blank size. The trick is to very
gradually lower the cutter on adjoining teeth till
the witness just disappears, but no more. One can
then lock and proceed right round the wheel in
the knowledge that the PCD will also be correct.

Obviously, with ordinary wheels it is vital that
the cutter is set truly on the centre line. When
cutting the ratchet wheel, the very tip of the fly
cutter is deliberately offset 0.135in. from the

centre line; when cutting the escape wheel teeth
an offset of 0.098in. is introduced, as per drawing
4. On the escape wheel, which clearly performs a
very different function to the other wheels, we in
fact want a witness on the tips of approximately
0.010in., to avoid the pallet impulse faces sliding
across a knife-edge.

I have allowed for a spare blank in the materi-
al list and suggest that, when turning the outside
diameter of 1.875in., two blanks are mounted on
the mandrel. One of these is then removed while
experimenting with depths to achieve the desired
witness at the tips. When satisfied, the pristine
blank is substituted and cut in one pass only. In
my experience, a cleaner and truer shape is
produced in one full depth pass rather than by
having two bites at the cherry. Obviously, on all
wheels, any burrs on the outside of the cuts are
removed by rubbing on fine wet and dry paper on
a flat surface but, on no account, be tempted to
show a file to any teeth on new wheels.

Crossing out

Only the intermediate, the centre, the third and
the escape wheel require crossing out to the six
spoke design shown. Coat one surface of the
wheels with layout blue but avoid, as much as
possible, getting this into the teeth. Fix a block of
square metal into the tool post on the lathe and
drill and ream a 3/16in. hole right through length-
wise. Make a 3/16in. hardened silver-steel scriber
with an accurate point to be a sliding fit in the
block. Use the dividing setup and the same wheel
mandrels for the workpiece. On the !/8in. spoke
width insert !/16in. packing under the block and,
with slight finger pressure on the scriber set
90deg. to the face of the wheel, mark right across
six times with the cross-slide. Likewise, for
1/16in. wide spokes, use !/32in. packing.

Building Stirling 1

A One Piston Hot Air Engine

by E. T. (Ted) Warbrooke

ISBN 0-9536523-4-3

£7.20 post paid (UK) from
Camden Miniature Steam Services

ttend any exhibition, rally or other event
Aat which hot air engines are on show and
you may be certain that the display will
be well patronised by interested visitors of all
ages and abilities. The builders of these intrigu-
ing power plants are enthusiastic and invariably
pleased to discuss their fascinating engines with
those seeking explanations.
Many versions, types and varieties of hot air
engine have been devised and their construction

described in the pages of this magazine and
elsewhere. Stirling 1 is a most unusual hot
air engine in that it requires no displacer
and runs with a single piston. So far as we
are aware, discussions concerning its
method of operation have not yet reached a
conclusion but this does not detract from
the fact that it does work, and works well.

With so few moving parts — just a piston and
connecting rod, crankshaft and flywheel, Stirling
I could be one of the simplest prime movers. Its
construction may therefore suit the newcomer to
model engineering who wants something which
can be made fairly quickly and which really
works when finished.

Ted Warbrooke’s book, now available from
Camden Miniature Steam Services, sets out in
detail and easy stages, the construction of
Stirling | with uncomplicated descriptions and
clear drawings so that anyone who wishes to do
so could build one of these remarkable little
engines. The book also shows variations on the
theme and offers different layout configurations.

Stirling 1 requires no castings, can be largely
made from bits and pieces from the scrap box,

Obviously, the circumference of the boss and
that of the rim are marked by turning the chuck
by hand against the scriber point. Crossing out
for such a small number of wheels is best done by
hand using a piercing saw. Have the teeth of the
blade facing towards the closed end of the saw
frame so that you are cutting down the line
towards yourself. The wood table, with a
generous “V’ opening, should be clamped to the
bench at a comfortable height. Personally, I
mount this on an upright gripped in the bench
vice, so that I can work standing up.

In the olden days, there were specialists in the
trade who spent their entire days just crossing out
clock wheels. Needless to say, they became so
accurate at sawing that there was little filing to
do afterwards. You won’t quite reach that
standard so obtain good quality files, “crossing
out’, *3-square (triangular)’, ‘barrette’ and
‘knife’. Do not be averse to grinding safe edges
on these where necessary.

Incidentally, for entering the saw blade only
one hole of, say */64in. dia. in each segment need
be removed. Drill these freechand away from the
edges and corners. The operation is not as tedious
as it sounds and really is worth doing well with all
edges nicely finished and burnished. Remember
that this is a skeleton clock where the wheels are
an important feature and in full view.

Goodacre Engraving Ltd.
Buckinghamshire reader Roger Casle-Smith has
written to inform us that the information supplied
in Part 1 of this series for Goodacre Engraving
Ltd. is no longer valid. Builders should note that
the current address for this company is The Dial
House, 120 Main Street, Sutton Bonington,
Leicestershire LE12 5PF; tel: 01509-673082.
@1 be continued.

and requires only a little simple, accurate turn-
ing, some hand work and soldering. Experienced
builders and experimenters will doubtless
expand and extend the basic design since the pos-
sibilities for experimentation are considerable.

Ted Warbrooke's book is a great ‘ideas book’
for novices and experienced model engineers
alike. Paperback, 36 pages, A4 vertical format
and printed on good quality coated paper,
Building Stirling 1 by Ted Warbrooke is available
from Camden Miniature Steam Services,
Freepost (BA1502) Barrow Farm, Rode,
Frome, Somerset BA11 6UB; tel: 01373-830151,
fax: 01373-830516: www.camdenmin.co.uk
price £7.20 (UK) post paid.

See also the Camden Miniature Steam
Services advertisement on page 628 in this issue.
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LETTERS TO A GRANDSON

M. ]J. H. Ellis

explains why he fell under the spell
of the ‘Bugatti mystique’ before
returning to his appreciation of
telegraphic transmission systems.
@Part XLVI continued from page 545
(M.E. 4183, 29 November 2002)

catch you with tall stories about Bugatti

cars, do you? Well, wise guy, get a load of
this! I have written to people who ought to know
whether or not grinding in the valves had to start
with taking out the rear axle — the Bugatti Trust,
at Prescott Hill, Gotherington, near Cheltenham.
Their Curator, Richard Day, has been very helpful,
and the following is a composite précis of his reply
to me, and material which is taken from the Trust’s
brochure which he kindly sent me.

“In order to grind in the valves of certain
Bugatti models, it really was necessary to start
by taking out the rear axle. In 1923 Ettore
Bugatti patented a new method of constructing
an engine. The concept was to produce a single
iron casting for a bank of cylinders, and for the
main crankshaft bearing caps to be bolted
directly to the underside of the casting. As was
usual with Bugatti engines, the cylinder head,
water jacketing, ports, and plug bosses were
also integral parts of the casting. Items such as
engine bearers were bolted to the main casting,
and the aluminium crankcase was
simply an oil container. This
arrangement obviated many studs
and mating flanges, and saved
weight and space.”

The disadvantage of difficult
access to the upper cylinder area
(crankshafts have to be removed
before pistons) would not have been
thought too serious. Perhaps it even
added to the mystique surrounding
the marque. However, [ was mistaken
in one respect. Mr. Day continued:

“Ettore Bugatti (1881-1947) was
born in Milan and was Italian. In
1909 he set up a small factory in
Molsheim, Alsace, which became
part of France at the end of the
First World War. There, he invented,
designed and produced with

Dcar Adrian, so you think that Grandpa can’t

“The ability to think original
thoughts is one of the most
valuable, if not the most
valued, gifts with which
a man may be endowed.”

awesome variety cars which ranged from his
tiny racing car in 1911 to the gran turismo cars
of the 20s and 30s.

Bugatti was not formally ftrained in
engineering, but all his work is marked by an
uncompromising design integrity, allied to a
simple and logical use of materials. He described
his work as ‘thoroughbred’.”

Your dad may have his limitations, but he
knows a good car when he sees it, and I think that
when he next comes to England he should make
the effort to visit the Bugatti Trust’s permanent
exhibition, demonstrating as it does the ‘artistry
and individuality” which characterise the Bugatti
story. If 1 was disrespectful to him, I now
apologise, having fallen under the spell of the
‘Bugatti mystique’. As for you, you now have
another virtuoso engineer to emulate.

Differential duplex

I don’t think that my digression could be called
valueless, but in this letter | was supposed to be
going on to describe Edison’s Differential
Duplex. Telegraph engineers were wont to say
that whereas the bridge duplex depended on

At w LY T

Post Office pattern glass top polarised differential relay and sounder.
(Photograph: Author’s collection)

equal potential, the differential duplex worked by
means of equal currents. The basic circuit is
shown here in fig 1.

The operation of this system is even easier to
understand than that of the bridge duplex. When
neither key is depressed, no battery is connected
to line, and no current flows in it.

Suppose that the key at station ‘A’ is depressed,
while that at ‘B’ remains unoperated. The
differential relay ‘R’ has two identical coils,
which we can designate as ‘1’ and ‘2°. *C" is an
artificial line, or ‘compensation circuit’ and its
resistance is adjusted to be equal to that of the line
plus coil 1 of the relay at ‘B’ and the earth return.
The current therefore divides equally between
coils 1 and 2 of the relay at “A’, and as the effect
of the two coils is equal and opposite, the relay
does not operate, and ‘A’ sounder makes no
signal, At ‘B’, however, the current flows through
coil 1 of the relay, but no current goes through
coil 2, which is short-circuited by the back
contact of the key. As a result, the relay operates
and a marking signal is made by ‘B’s sounder.

Now we can see how the duplexing works. If
both keys are depressed at the same time, a
battery is connected to both ends of the line, so
that the two batteries balance one another, and no
line current flows. Coil 1 of both relays is not
energised, but current from the local battery flows
through and energises coil 2 of both relays, the
circuits being completed via the compensation
circuits. Each key, it may be said, makes a mark-
ing signal at its own station on behalf of the other.

Quadruplex

I see no need to say any more on the
subject of duplexes, and the ground
is now cleared for us to contemplate
what Edison is said to have
considered the most elegant of all his
inventions, the Quadruplex.

Before moving on, however, [
would say that with all due respect to
their inventors, it surprises me that it
took as long as it did to bring the
duplex systems to fruition. Bearing in
mind the comparative complexity of
the now largely superseded electro-
mechanical automatic telephone
exchanges, the telegraph circuits seem
almost childishly simple; just as
Watt’s separate condenser for the
Newcomen engine appeared to me, as

FIGURE 1

STATION ‘A" STATION '8

(2]

A

STATION A

= i

FICURE 2

STATiON '8
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a schoolboy, an ‘obvious’ improvement. The facts
of the matter are, it seems to me, that every gener-
ation stands on the shoulders of the preceding one,
and the ability to think original thoughts is one of
the most valuable, if not the most valued, gifts with
which a man may be endowed. Try to cultivate it.

In principle, telegraphy depends on turning a
direct current on and off. But when a current is
flowing, it has two characteristics, first its
direction, secondly, its strength. Edison realised
that these two things could be varied inde-
pendently of one another, and both could be
utilised as the means of transmitting a signal.
Once the way was found to do this, an already
proven system of duplexing could be used for
doing it in both directions at the same time.

It was therefore necessary to introduce a key of
a different type which would reverse the direction
of the current sent to line. The older kind of key,

with one back and one front contact, could still be
used for augmenting the battery power. On the
receiving side, two kinds of relay would also be
needed. One of these would be a *polarised’ relay,
which would respond to a current (of whatever
strength) in one direction, but not to one in the
opposite direction. The other would be ‘marginal’
that is to say, it would not be affected by a weak
current, but would operate to the stronger one sent
out when the battery power was increased. A
further point is, that battery (normally of low
power) would have to be connected to line
whenever the circuit was open for traffic whether
or not any message was in course of transmission.
Obviously, you can’t reverse the direction of a
current if there is no current to reverse.

Figure 2 shows the eclements of the
Quadruplex. In the British Post Office, the view
was held that the battery power used to send a

‘strong’ current should not be less than three times
greater than that required for a “weak’ current.

Embarrassment!
Having come this far, I think it would be better if
I defer an explanation of how the circuit works
until my next letter. So how can I usefully fill the
little space which remains? I have it. Never take
what you are told for granted. A friend once
asked me to look at his car dynamo, which was
not charging. “Are you sure the belt is not
slipping?” 1 asked. He assured me that it was
tight. Only after I had taken off the generator,
tested it, and found all in order, did I realise that
he was mistaken. I put the dynamo back, made
sure that the belt was tight, and all was well.
Apart, that is, from someone having a red face!
Your affectionate Grandpa.
@70 be continued.

The Author's caliper mounted in place on the
head of his mill/drill.

Peter Parks

describes a simple and reliable
accurate milling machine quill
movement indicator.

tion with the quill indexing on the

relatively inexpensive but very popular
mill/drill machines. The problem is that the index
ring on the quill height control is insufficiently
accurate because the ring and its pointer are too
far apart and because the ring slips on its mount-
ing. To overcome this problem I fitted a modified

chera] readers have expressed dissatisfac-

QUILL HEIGHT

INDIC

dial caliper onto the front of the head of the
machine to indicate the rise and fall of the quill.

Readers wishing to carry out this modification
may proceed as follows. On the bottom of the quill
is a threaded ring which retains a large O-ring that
prevents the quill from lifting too far. Mark the
edge of this ring central with the front face of the
head i.e. facing towards you. Then unscrew the
ring. Caution! It has a left-handed thread.

Next, make up an angle bracket as shown in
the accompanying drawing, and drill the two
mounting holes 4BA clearance. This is followed
by the clamping strip, which will hold the bottom
of the caliper height probe. This strip is drilled
4BA clearance and the bracket is drilled and
tapped 4BA to suit.

Drill the ring, tap 4BA, and fit the bracket to it.
Screw the ring back onto the bottom of the quill
and when it is tight,

ATOR

machine 2BA in the position shown in the photo-
graph. Temporarily fit the caliper and mark off the
length needed for the clamp to hold the bottom of
the depth probe. Saw off the body and probe of the
caliper to length. All that remains now is to fit it to
the machine. It will then record vertical quill move-
ments as accurately as the caliper is capable. I have
no problem milling to an accuracy of 0.001 inch.

I do not disconnect the caliper when the
machine is used for drilling, but since only three
screws hold it in place, there is no reason why it
should not be removed for drilling and then
replaced for use in the milling mode.

Dimension may vary with different machines,
mine is a very early one which I purchased second-
hand. I obtained my caliper from Tracy Tools at 2
Mayor’s Avenue, Dartmouth, South Devon
TQ6 9NE It was not expensive!

the clamp and brack-
et should be at the
front of the machine.

MILL/DRILL MOUNTING FOR DIAL CALIPER PROBE

Next, purchase a : o b Drill 1 1/2 ol
6in. dial caliper and cle:E:Ance *
modify it in the "
following way, Drill a T ¢
2BA clearance hole in ¢ Q J
!hctf;:;cdjaw asshm 1172 \_ il Ak, iborance 1/2
u;l ao;:lor;}hpanym!; l J L to suit threaded ring CHMN:P :’Lf:lE
photograp € posl- S b= ake fro
tion is not critical as it ' g I 1/8 BMS plate

serves only to hold
the jaw to the head of
the machine. Some

Drill ond top 4BA

difficulty may be
experienced here as

s

the caliper head is
made from hardened
stainless steel.

Next drill and tap
the casting of the

BRACKET: M

©

THIRD ANGLE PROJECTION — ALL DIMENSIONS IN INCHES

ake from 1/8 x 1/B BMS angle
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Whitmore over-wind and over-speed gear
(centre left green pillar).

Ed Cloutman

continues his fascinating account
of the rise and fall of a fine steam
engine installed in the Rhondda
Valley in 18785.

@®Part Il continued from page 548
(M.E. 4175, 9 August 2002)

ugh Bramwell, chief engineer of the Great
HWestern Colliery Company and

responsible for the Hetty winding engine
modernisation programme, designed a drum that
would allow the rope to wind back on itself, the
first of its type in the UK. A new steam brake by
King of Nailsworth, Gloucester was installed and
Whitmore patent over-wind and over-speed gear
made by Fraser and Chalmers of Erith, Kent — this
is the vertical green pillar seen in the centre left of
photo 10. A *slow banker’ (photo 11), was also
installed. This was coupled to the over-wind and
over-speed gear so that the latter could operate at
the slower winding speeds required when winding
men up and down the shaft. The modifications
required the valve gear and eccentrics to be moved
outboard of the main cranks, hence the need for the
separate cranks to drive them (photo 12).

—
—

e ——————

L
R

.
-

The ‘Slow banker' allowed slower winding speeds
when hauling men up and down the shaft.

Modified crank to drive valve gear.

THE HETTY
WINDING ENGINE

The Hetty engine continued in this modified
form for a further 21 years, raising some
5,000,000 tons of coal, but its life as a coal
winder ended in 1926 when movement of the
geological strata caused a ‘kink’ in the Hetty and
the adjacent No. 2 shaft. A new shaft had to be
sunk about !/4 mile away and the new workings
became the Ty Mawr colliery. The new workings
were linked to the old, and the Hetty shaft
became an emergency shaft. The new Ty Mawr
pit was completely clectrified, thus it was not
economic to keep the large boilers in steam
solely for the Hetty engine, nor was it worth
replacing the engine with electric winders. So the
Hetty engine was converted to run on
compressed air, which required no mechanical
alterations, only the use of thinner oil.

The Hetty engine continued for the next 60 years
until the closure of the Ty Mawr colliery in 1983. It
was run a few times each day and regularly main-
tained. Bright metal parts began to rust since the

conversion from steam to compressed air so they
were painted in Great Western locomotive green
and red. Part of the engine was repainted in the
1970s in a lighter shade of green and red, the colour
that is seen in the accompanying photographs.

One of the most interesting features of this
engine is that when modifications took place, the
original gear was disconnected and left in place.
Thus a more or less complete record of the
engine’s history is present. For example, two
governors remain, each from a different era, and
the remains of the 1928 electric bell signalling
system and the previous mechanical hammer-
and-plate signals are present. Replacing the
Whitmore over-wind and over-speed gear is a
“Lilly” controller (photo 13) which is coupled to
the steam brake via a solenoid. This upgrade was
carried out in the 1950s.

The present condition of the engine house can
be seen in photo 14 with the pit head gear still
intact. In front of the engine house is the fan duct-

This ‘Lilly’ controller was installed in the 1950s and replaced the Whitmore

over-wind and over-speed gear.

The Engine house as it appears today.
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ing which ventilated the workings. The Hetty shaft
acted as an up-cast ventilator, using a Sirocco fan
to draw air up the shaft and out of the workings.

On the way up to the engine house, you pass
the old capstan engine (photo 15). This twin
cylinder steam engine was used to raise and
lower cages or equipment during maintenance of
the shaft. This type of engine was also used
during shaft sinking, but this engine is thought to
be of about 1900 vintage.

Once inside the engine house you can see the
more recent panel of interlocking safety
switches and indicator lights (phote 16) and the
driving platform (photo 17) with the maker's
name clearly visible, cast into the frame. The
beautiful cast steps, leading to the platform can

be seen in photo 18, and the two main controls
in photo 19. The lever on the right is the
reverser, and on the left is the regulator which is
coupled to the main steam valve (photo 20)
located immediately beneath the platform. The
drum brake pedal can just be seen at the bottom
of the photograph. Photographs 21 and 22
show details of the cross-head and mechanical
lubricator, respectively. Another feature of
interest is that in the 1970s, parts of the engine
had to be crack-tested, and this can be identified
by the white paint seen on some of the parts,
such as the bracket which holds the cage
indicator mechanism (photo 11).

The engine is well worth a visit and you can be
sure of a friendly and informative reception from

Safety switches and indicator light panel.

Brian and his volunteers. You can visit the engine
by contacting Brian at Pontypridd Museum on
01443-490748. On certain days the engine is run
on compressed air, and hopefully, in the future, a
boiler will be installed, allowing steam operation.

@70 be continued.

Main steam valve beneath platform.

Cross-head detail.

Mechanical fubricator.
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The set up used to machine the base of the
power cylinder flat. The large diameter revolving
tailstock centre sits in a 60deg. chamfer filed into
the bore as described in the text.

Twin air inlet/outlet ports were drilled at an angle
to the base as discussed in the accompanying
text. Note the A-frame raiser with its stainless
steel studs; all four have been fitted.

The cast iron cylinder liner as delivered. The large
protrusion on the base was the remains of the
pouring sprue which was cut off with a hacksaw
before machining started.

A HEINRICI
HOT AIR ENGINE

Mike Thurgood

in South Africa, finishes the body
and starts on the power cylinder.
@Part VI continued from page 541
(M.E. 4183, 29 November 2002)

p to this stage the air ports to the power
cylinder (see fig 5, p329 M.E. 4179, 4
October 2002) had not been drilled into the
transverse air passage, the latter having been
drilled previously. Although it is convenient to
introduce this task at this point, it should be noted
that it is not in the original chronological sequence.

The body was set at an angle of 25deg. on the
mill/drill table for drilling through (photo 31).
Why at an angle and why drill two holes when
the drawing shows only one? Well, there was no
more significance in this than my thoughts which
eventually converged on the possibility that both
features might assist with the back-and-forth
flow of air into the power cylinder.

Two holes could be drilled in line, of course, to
increase the gas transfer area. There was nothing
to be gained by drilling one hole larger than the
diameter of the transverse hole. In the event, 1
have no answer as to whether what I did was
advantageous, not having any control against
which to make any comparison.

Power cylinder
Next came the cast iron power cylinder, which is
shown in the as-received state in photo 32. What
I chose to do next is most likely reflecting a
purely personal idiosyncrasy, but at least it
worked for me. In order to machine the bore, I
needed to clean up the base of this casting so that
it would sit perpendicular on the mill/drill table.
I found that I could get a satisfactory mount-
ing in the lathe to machine the base by a
combination of holding the head of the casting in
a 3-jaw, self-centring chuck and, by judicious
filing, fitting a large diameter revolving lathe
centre into the bore. Filing was continued until
the casting was ‘acceptably concentric’.
Photograph 33 shows the casting as mounted,
and its machined base can be seen in photo 34 on

which the residual ridge stands out clearly;
obviously I could not machine right up to the tail-
stock centre. However, this did not present a
problem here because the ridge was smaller
in diameter than the finished bore and which
therefore disappeared as boring progressed.

Perhaps | should explain what I consider to be
‘acceptably concentric’. Only under extremely
carefully controlled conditions are castings
really accurate. A particular pattern may be truly
cylindrical when made but, by the time it has
been split centrally, holes drilled and pegs fitted,
this may no longer be the case.

Castings made using sand moulds are not always
truly round. For example, differences in the
homogeneity of the mould sand and variations in
its dampness can result in differential flow rates for
the metal during pouring, accompanied by
differential cooling. These are some of the factors
that can result in cylindrical castings being uneven.

There are also other factors, commonly
associated with the join between the two halves of
cylindrical patterns. For example, the two halves
of the pattern may not be perfectly aligned, even
with their locating spigots, so that the two halves
of the mould do not match perfectly. Possibly the
core in the casting may not have been placed truly
concentric to the outer diameter. Bearing these
factors in mind when setting up a casting,
achieving the most concentric mounting becomes
an exercise in compromise. The power cylinder
casting was a case in point: its base was well cast,
but it did tend to run out somewhat at its top.

I would not wish these comments be interpret-
ed as a criticism of the numerous suppliers of
castings for our models and accessories, without
whom we would have really serious problems on
our hands. Making castings is a very tricky art. To
make absolutely flawless, consistent castings is
well nigh impossible except under the most
stringently controlled conditions and, for which
purpose, totally flawless patterns are essential. But
they would then be extremely expensive. No, 1
most certainly am not criticising our suppliers, |
am only offering my comments as they relate to
what I have actually found in practice with numer-
ous castings imported from the UK over the years.

I should add that, so far, I have never come
across one which I had to reject for being too far
out of shape, or for having a serious flaw. In any
case our suppliers are generally only too willing to
replace a casting that is found to have one or more
serious flaws such as blow hole voids or porosity.

Photograph 35 shows the power cylinder cast-
ing mounted on the mill/drill table set for machin-
ing the bore. It was raised up on 3mm thick brass
plates to permit the boring tool to emerge from
the bottom face of the cylinder. I machined the
bore to a slightly larger diameter than that shown
on the original drawing. In fact, I worked to the
largest diameter that could be safely accommo-
dated with the wall thickness available, and taking
into account the maximum piston diameter that
could be machined from the supplied casting. The
bore was then finished by honing.

This is a typical situation where a specific
dimension given on a drawing is not a critical
one. | am sure that the engine did not really mind
its power cylinder being slightly larger! In any
case, both the displacer cylinder and piston were
3mm larger in diameter than shown on the
original drawing, as was dictated by the tube
diameters available, so here was some compensa-
tion for that change to the design.

When this task was finished, the top surface of
the power cylinder needed to be squared off. This
was partly to make it look tidy but, principally,
because the cylinder later needed to be
remounted upside down on the mill/drill table to
drill and tap its six 4 BA mounting holes.

Squaring off this surface considerably
facilitated true vertical mounting in a machine
vice, particularly as the cylinder is tapered; i.e. it
has the form of a truncated cone. This task was
completed in the lathe, mounting the cylinder
bore on a turned aluminium alloy mandrel
machined to give a light interference fit. The
power cylinder casting was then ‘wrung’ on to
this mandrel for the relatively light turning
operation to be carried out. The mandrel can just
be discerned in the chuck jaws in photo 36.

The cylinder was then removed from the man-
drel and remounted upside down in a machine
vice on the mill/drill table for drilling and
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The casting after facing the base. The ridge left
adjacent to the chamfer was removed by the
subsequent boring operation (see text).

tapping the mounting holes (photo 37). But before
actually starting on this task some thought had to
be given on the best way to mount the cylinder on
its register surface on the body casting,

The original Westbury drawing for the model
shows only two mounting studs, which are
screwed up from underneath the body casting. I
considered the possibility of screwing down
through the cast iron cylinder flange into the alu-
minium alloy body; all six mounting screws would
thereby be accessible. However, [ rejected this idea
as being impracticable with the limited flange
width available on the former part and effective
inaccessibility of the tooling past the top flange
and along the length of the casting for drilling and
counterboring through the bottom flange.

But I was concerned that two mounting studs
would not be inadequate, the main reason being
my intention was to use a thin (0.75mm)
Klingerite gasket between the mating faces of the
aluminium alloy body and cast iron power
cylinder to provide a good gas seal, This gasket
also contributes towards good thermal insulation
and prevents too much heat being conducted
from the aluminium alloy body into the power
piston at temperature equilibrium, not that this
would really have created any running problems.

But on the matter of the running temperature

Machining the cylinder bore which was finished
by honing (see text). Note the packing to lift the
casting clear of the mill/ drill table.

The mill/ drill was used to drill and tap the six
bottom flange mounting holes.

of the power cylinder I found, in the case of the
Robinson hot air engine, that it runs most
efficiently when the former is fairly warm.
However, it does not get excessively hot.

‘When [ attached the Robinson power cylinder
to its ‘entablature®, i.e. the combined water
jacket and mounting casting, | used a Klingerite

A carbide tool was used to face the cylinder top
surface with the casting wrung onto a mandrel
finshed in the 3-jaw chuck (see text).

gasket at the joint, although there was no mention
in Alyn Foundry’s construction notes that this
was required or even necessary. But, because it
worked in this case, | decided to use a gasket
with the Heinrici engine. Certainly the brilliant
performance of the latter did not indicate that the
gasket had been a mistake. But | have no control
against which to make any comparison. Maybe
without it would have run super-brilliantly!

There was also another thought with the
Heinrici engine. Whereas the power cylinder and
mounting entablature for the Robinson are both
cast iron, in the Heinrici the former is cast iron
and the latter aluminium alloy. Suppose there was
a possibility of metal warping due to the
temperature  gradients and  differential
expansion? So, with this in mind, T decided to
drill and tap six mounting holes in the bottom
flange of the power cylinder, the fifth hole of a
total of six is shown being tapped in photo 37.

As I have already mentioned. two of these
mounting screws are not accessible for checking
their tightness once the assembly is mounted on
the firebox/stand, but I had to accept this as a
minor disadvantage. | can only hope that the
apparent soundness of this arrangement is borne
out in practice.

@70 be continued.

SHAPER ALIGNMENT

Checking that the vice jaws are parallel to the
shaper ram axis.

and has also ceased to be popular in the amateur’s

workshop. For this reason [ hesitate before offer-
ing this tip. However, there may be a few fellow shaping
machine enthusiasts out there to make it worthwhile — in
any case | have not seen this idea in print before.

One of the chores all shaping machine users must
perform from time to time is realigning the vice jaws
with the ram axis. This is done by running a dial indi-
cator along a parallel held in the vice. However it is
not easy to find room for a “clock’ and its associated
paraphernalia on the traditional shaper clapper box set
up. Years ago | made a tool clamp piece with an inte-
gral Y/ain. dia. rod. A Verdict indicator slips straight
onto this without disturbing the tool or anything else
on the machine. The top hat shape of the clamp piece
stops it falling out of the lantern tool post when a tool
change is required. No drawings of this device are
offered as it must be adapted to suit the reader’s own
machine. Neil Read.

The shaping machine is almost extinct in industry

Dismantled tool clamp piece showing the rod
for the dti and its clamping arrangements.
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Alan Bibby

brings us another glimpse of model
engineering on the other side of
the world.

@®Part |

nce again, our roving reporter attended
O the biennial gathering of the Model
Engineers’ Association of New Zealand

in January 2002 and took the opportunity to visit
a number of other clubs and places and people of
interest throughout the country, including a man
who is building a Stuart beam engine in remote
Stewart Island with its population of 390 souls
and an hour by catamaran south of South Island.
This year the convention, named MODEX
2002, was hosted by Palmerston North Model
Engineering Club at their Marriner Reserve
Railway tracksite half a mile out of the universi-

-

Canterbury SMEE’s new club loco, a BR 08 diesel shunter, employs a novel
transmission using ‘V’ belts, not unlike the old Myford Tri-Leva mechanism
with some refinements including the provision of forward and reverse gear
and braking. Motive power is a Briggs and Stratton 4-stroke petrol engine

with centrifugal clutch.

‘4

b

~

ty city of Palmerston North. The site is smaller
than other sites hosting the convention in recent
years but is attractively laid out in a public park
or reserve and offers 465 metres of 31/2, 5 and
71/4in. track in a folded figure of eight configu-
ration with excellent steaming bay facilities,
turntable and off-loading arrangements.
MEANZ conventions usually include an exhi-
bition of models and this was no exception: on
this occasion the exhibition was mounted in the
Science Centre in the city, organised very capa-
bly by Bruce Geange on behalf of the host club
in conjunction with Science Centre staff. The
exhibition was of excellent quality covering loco-
motives and rolling stock in various gauges, trac-
tion engines, stationary, portable, marine and
aero engines, boats, tools, and other equipment.
The club is currently developing plans for a
ground level track on a big new development at the
Agricultural and Pastoral Showground a few
blocks from their present site, and is hoping to host

build Old Eli

Old Eli, a Phantom recently completed by Ross Nicholls, was awarded
the Phantom trophy sponsored by designer David Giles. As David said,
“a Phantom only looks like that once in its lifetime; when it is fresh from
the workshop and steamed for the first time”. It took Ross five years to

the 2006 MEANZ Convention. When completed,
the new site will be one of the best in New Zealand.

Steam Tractor Challenge

During the previous convention a challenge was
thrown out to clubs to construct a working steam
tractor using castings supplied and conforming to
a defined set of rules. No less than 15 clubs
responded to the challenge including two (both
from the USA and involving some collusion, we
understand) who built their tractors as hot air
engines. Other variations on the theme included
a showman's engine and a three wheeler. Judging
was done under six headings: effort, compliance,
aesthetics, ingenuity, performance and

endurance. Marks were awarded under each
heading and the overall first place went to the
Hawkes Bay club for their 3-wheeler. The booby
prize for the runt of the pack was a spade to bury
it with; rather unkind, we thought!

@ 7o be continued.

o
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Peter Jones' Owain Glyndwr (Maidstone club)
was awarded the MBM prize for ‘Best in Show',

The steaming bays at Palmerston North MEC’s
chosen by popular ballot.

Marriner Reserve Railway, host to the 2002
MEANZ convention.

Rowan Little and Mike Orange look on as Jim
Woods of Dunedin fettles his 5in. gauge Beyer
Peacock 2-4-0 Mona of the Isle of Man Railways.

Above: a selection of the fifteen models entered in the Steam Tractor
Chellange, won this year by the Hawkes Bay club.

Right: this tiny donkey pump, seen in the exhibition, probably went
unnoticed by many. Very nicely made, it is of the two-cylinder type with the
piston rod of one side operating the valve rod of the other. Although difficult
to photograph under glass, the quality of the workmanship is clear enough.
Now owned by Bruce Geange, the pump was made by Don Sanders.

it 't_:t—\ l.ARH;IbiME_AMUGFHlNI COMPANY
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Another example of the Phantom des

The Canterbury trophy for best static exhibit was awarded on this occasion
Ken Mcintyre and named Southern Belle. Here we see inside the cockpit; to this fine Burrell showman's tractor by Geoff Armistead of the New
simpler than the Eurofighter maybe, but not much! Ken hails from Blenheim.  Plymouth club.
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Keith Wilson

discusses pony truck side control
and other matters of interest.
@Part XXII continued from page 551.
(M.E. 4183, 29 November 2002)

he task of getting details nearly right for
I these designs is proving very difficult in
some aspects, for the Baldwin assembly
drawings are somewhat sketchy (understatement)
and deciding exactly how they were made is just
guesswork for some items. Now, I have some
very helpful friends “over there’ who are only too
willing to visit the prototype and report back, but
it is still a tricky, time-consuming process and
you will realise that time, tide, and publishing
deadlines wait for no man.

So there are not many parts to make this time, but
I hope to get a lot more ready for the next article.

The two lifting levers present no problems, but
there is a minor drawing error on them, which I
noticed after (naturally!) posting off the said draw-
ings. It will not affect manufacture however but
may cause the odd raised eyebrow; it is the broken
line at the right-hand end of the drawing of the lift-
ing lever. I put it in thinking that a boss on the big
end was advisable. If you want to put one in and
then reduce thickness of the rest of the lever then
it’s up to you, but I cannot see any sign of such on
the numerous photographs kindly e-mailed by the
above-mentioned friends. If they are reamed to
size and the shaft ends made to match, a press fit
is ideal, then said press fit plus a pin should prove
adequate. If preferred, silver-brazing the joint is
excellent, but don’t forget to put the weighshaft
lever on before completing the operation!

This lever is intentionally drawn a bit longer
than required for it has to be joggled. I do not know
by how much, for although it shows quite clearly as
such in photographs, how much is another matter
and at present | cannot answer this question.

I have drawn the bearings fairly close to the
original, but they are probably easier made from
chunks of brass, held to their frameworks by
studs rather than bolts and nuts as per original. In
case it is not obvious, they are half-bearings or
cap bearings. An exceptionally fine fit on the
shaft is not required. If cut from solid, then be
blowed to the fillet-work "twixt base and bearing.

©

Baldwin bogie control system

LOGGER
& SLOGGER
AMERICAN TYPE
2-8-2 LOCOMOTIVES
for Sin. and 7!/41n. gauges

Pony truck side control
My ‘Over The Pond’ friends have looked under
the front end, and a certain amount of side con-
trol is provided by the swinging link principle.
Basically, this means that there is a pair of links
under the pony, one to each side. The links are
double at one end, (see crude photo of part of
Baldwin drawing) and a little thought will
explain how it works. I do not believe, however,
that it would be of any use in our sizes. | would
mention that the picture is of the rear pony truck,
it did not necessarily follow that the front was
exactly the same but it was certainly likely.
William Dean, one of the Swindon CME
giants, used a similar system on many of his
bogies, both locomotive and carriage. The
famous City class had the bogie attached by 4
swinging links plus a central sliding-block pivot
to allow sideways movement but not longitudinal
movement. The link pivot points were not
vertical in the sideways plane, but were so in the
fore-and-aft plane. Look at this rather crude
explanatory diagram:

L ——

/ \

D D

A-A represents the tops of the links, D-D the

lower ends. The links themselves are represented
by A-D, A-D. If D-D moves sideways relative to
A-A, clearly it will tilt downwards towards the
opposite side. But if it cannot tilt, then A-A will
be forced to tilt the opposite way. Thus it will be
seen that the engine will tilt downwards towards
the inside of the curve. This in turn produces a
certain amount of side control, plus a definite
increase of pressure on the outside rail. The
advantage of these should be obvious, steering the
engine into the curve and reducing the chances of
the bogie wheels climbing over the outside rail.
In the case of carriages, so-called centrifugal
force will cause the body of the carriage to move
outwards, this in turn tilting said carriage
inwards and producing the effect of super-
elevation. Thus passenger comfort is improved.

Later
By one of those things called coincidences, since
writing the above | happened to pick up (from a
collection loaned by a friend) a report on Bogies
and Radial Wheel Bases by one Albert G.
Cresser. The report was to the Junior Engineering
Society of Swindon. It may therefore be taken
with some authority.

Briefly, it confirms what was written above but
of course with far more detail.

By good luck my camera managed a reason-

48A R.25
/ 0.25
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UFTING LEVER
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WEIGHSHAFT LEVER
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able copy of the diagram, note the
basic similarity “twixt the two.

The two verticals are at steeper
angles than might be expected, they
are certainly steeper than I recall
seeing on the City bogie drawing. The
reason is probably that the driving
wheels would provide some limiting
guidance in the case of the locomo-
tive; this would not apply to carriages.
Also, too much tilt would not be
appreciated. A point that I missed
when writing above was that the
shifting sideways must not be suffi-
cient to make the inner ‘pivot’ pass
the vertical, although come to think of
it it’s obvious — kerrrrunchhh! I have
no doubt but that limiting blocks or

Weighshaft - right hand side

Weig

shaft - left hand side,

W

il

]

©
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Swindon drawing
of bogie side control system (see text)
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Weighshaft - left hand side

stops were provided.

A point of which I was not previ-
ously aware is that if the pivot point
of each bogie is put nearer to the
rearmost axle, the leading axle of the
bogie is nearer to a true radial aspect
to the rails. It is clearly beneficial for
this to happen, and there is a point
within the axles of the bogiec where
the leading axle is exactly radial.
With strictly radial axles, clearly the
wheels will run more ‘cleanly’ and
wear on both tyres and rails is
reduced. This of course applies to our
sizes as well as to full-size.

As I have remarked before, our
track curves are horribly sharper
than prototype. To the best of my
knowledge, old pal Brunel had no curves sharper
than about 3 miles radius once clear of
Paddington, this scales to a mere 2031 feet for us
in 71/4in. gauge. Lovely thought! Therefore there
is much to be gained by following full-size prac-
tice in just about every possible circumstance.

Much to be learnt from learners
As might well be expected, not infrequently I get
requests from future model engineers to make a
particular part for them. I always refuse, offering
instead the use of my workshop to help the new
friend make it himself under my supervision, if
desired. This has many advantages, some less
obvious than others. For example:
You tell me — I forget.

You show me — I remember.

I do it myself — I understand.

I believe we owe this to Confuscius, but am not
certain.

The newcomer is looking at things from an
inexperienced viewpoint, often an entirely fresh
viewpoint. It therefore follows that things
hitherto unknown or unsuspected can come to
light, be they good, bad or indifferent. Thus it
frequently happens that we both learn something.

This reminds me of the time | was working with
a nerd as chief draughtsman, a right know-all who
appeared to think himself all-wise and
truth-sacred. He told me point-blank to ignore any
advice from the shop floor. I was just to tell them
what to do and that was that. I deliberately ignored
this claptrap, on the self-evident grounds that the
chaps on the shop floor had more practical experi-
ence, plus the simple fact that they were seeing the
job in 3 dimensions, whereas I saw it in 2.

Thus only a week ago (time of writing) I left a
friend silver-brazing girder-type crownstays to a
firebox while I had dinner, Returning, I met with
a sorry-looking job that would have difficulty in
holding itself together. Puzzled, I questioned as
to what had occurred. Heat was not in question,

MODEL ENGINEER 27 DECEMRBER 2002

659




for we use a fairly hefty oxy-acetylene torch
consisting of a hexagonal array of very small
jets, equivalent to a No. 25 single jet. Thus there
is heat and to spare, but a ‘softer’ flame, less
likely to overheat locally, and a darned sight
quieter! The job gets hot enough to silver-braze
very quickly, thus gas used is less than might at
first be thought. So I had to look elsewhere.

“Flux?" queried I.

“Yes.” came the reply. So more puzzlement, for
a time. | had been doing some soft-soldering,
caulking up a tender body, and the flux-tin was
prominent. Alas, he had noted the splendid way the
soft-solder flashed though the joints with this flux,
and had applied reasonable quantities thereof to the
firebox top. No harm was done. lessons were
learnt, and application of the correct Easiflo flux
mixed to thick cream with water plus re-applica-
tion of heat made a job that would be hard to fault.

Easiflo is Johnson-Matthey’s trade name for a
particular specification of silver-brazing alloy,
and identical materials can be obtained from
other sources than Johnson-Matthey, so if it is not
actually called ‘Easiflo’ on the label, then no
need for panic. It is by far the best all-round
material for virtually every high-temperature
fixing job we need, and while some may like
using a bronze-welding process, note that
although the material is cheaper, you need

higher temperatures, to some extent cancelling
out this cheapness. Also, the flux is high in sodi-
um content, unlike the Easiflo types. This gives a
very strong flame colouration, making goggles
compulsory in order to see what is going on.

I referred to soft-solder above, not to be confused
with electrician’s solder, the flux-cored type. This
melts at about boiler pressure, not that we would
use it on a boiler. I hope! The solder for sticking our
sheet brasswork together, sealing tanks, tenders etc.
is plumbers solder which becomes soft at the

temperature corresponding to 150psi.

By far the greatest

I was quite pleased with the results of the
Greatest Briton debate recently run on UK
television. For those who didn’t watch it, the
first two were Churchill and Brunel, if memory
1s correct the third was Diana, Princess of
Wales. To me, the first two were obvious (and
foreseen!), but even allowing for my well-known
impartiality (oh yeah?) in matters Great
Western, Brunel was undoubtedly supreme
amongst civil engineers.

When you think of the time he did his stuff and
the technology and materials available to him,
there is little room for doubt. For example, I have
stood on the Tamar road bridge just beside the
famous Royal Albert Bridge and looked down,

not figuratively but literally, on the latter, and let
my thoughts roam whithersoever, etc. The Tamar
bridge dwarfs the other by sheer size and grace;
but there is something about the Albert’s quiet
patient dignity, I can put it no other way, that not
only defies deseription but also stands supreme.
“I were ‘ere first!”

Again, the Albert Bridge could be put under
the Forth Bridge and almost be missed to casual
inspection, but considering that by the Forth’s
time mild steel had been invented (or discov-
ered!) there is little doubt which was the greater
achievement. For 1 think it is generally known
that in metallurgical terms, Brunel had nothing
“greater’ than cast iron plus malleable iron.

But, strangely enough, as well as being the
world’s greatest civil engineer, he was
undoubtedly the worst locomotive engineer! I will
not go into full details, but his idea of a three-unit
locomotive consisting of works (cylinders, driving
wheels, etc.) with boiler (on a separate set of
wheels!) plus tender showed innovation rather
than genius! The eventual result was the Board of
Governor’s appointment of Gooch over Brunels
head! But good old IKB was a truly great man and
the two got along very well. If my memory is cor-
rect, their combined ages at this time was less than
55 years! Truly they had great men in those days.

@10 be continued.

UK News

An interesting idea from Harrow
& Wembley SME involves the
introduction of a first aid box for
locomotives. Members have been

asked to donate any spare items
likely to be of use in the event of a
breakdown of a model. We know
the things that cause trouble
include broken pins and bolts, lost
nuts and springs, gauge glasses,
gasket material and sealing
compounds. These and other
emergency supplies will be kept in
a locked box available on public
running days and anyone using
anything from it will be expected to
replace like with like. A review of
the numbers of passengers carried
over the last eight years makes
interesting reading. The 1995
receipts indicate a total of 10,456
fare paying passengers. This has
been followed by a steady decline;
only 5561 fare paying passengers
were carried in 2001, just over half
those carried in 1995, The 2002
figures are expected to reveal a fur-

ther fall in receipts. It
is interesting to spec-
ulate why this might
be. Like most clubs,
the facilities are now
far better than in 1995
and no doubt the oper-
ation is much more professional
than it used to be. Maybe this is at
the root of the decline; in the early
1990s, the attitude towards passen-
ger hauling was relatively carefree
and anyone who fell from a train
picked themselves up, dusted
themselves down, and probably had
a laugh and a free ride. There was
much more laughter around stations
and steaming bays than we hear
nowadays, and it could just be that
the necessary tightening of controls
means that there is less pleasure in
operating for the public resulting in
a more serious approach to the
customers. This of course is pure
speculation, but it would be interest-
ing to learn how club activitics
compare with years gone by.
Saffron Walden DSME was one
of the many clubs which suffered
damage in the October storms. The
last public running day of the
season was scheduled for 27
October, but on arrival, members
found that Lord Braybrook had
been forced to close Audley End

because of the dangerous situation
created by numerous fallen trees
and other damage. The last society
newsletter we received indicated
that members had been unable to
assess the extent of the damage, but
they do know that it includes the
station kiosk which had been blown
over together with the heavy con-
crete block with which it had been
anchored down. Plans for work to
be carried out during the winter are
likely to be amended when the
extent of the damage is discovered.
Thanks mainly to members’
generosity, fund raising for the
Romney Marsh MES clubhouse
extension is making good progress
and a considerable sum of money
has been raised. Much of the work
is being done by members who
attend on Wednesdays, most of
whom are retired and by whose
efforts a lot of the work has been
completed. Planning permission
has been sought to cover the entire
roof of the building, including the
extension, with corrugated bitumas-
tic, work which they hope can be
completed before the onset of
winter. Congestion in the parking
area is to be relieved by introducing
a marked off section designated for
loading and unloading models, thus
facilitating these operations.

The recent St Albans DMES
annual exhibition was very success-
ful and featured a brand new boating
pool, one of the stars of which was a
submarine that transmitted under-
water pictures back to a monitor for
all to see. The annual club competi-
tion was judged during the show
with the following results: Clifion
Trophy and Vice President’s Trophy
to S. Churchill for his Super
Sentinel steam wagon; Pauline
Husband Trophy and Sail Trophy to
R. Verden for his Americas Cup
yacht Endeavour; Junior Crafisman
Trophy to S. Batchelor for his rolling
ball engine; Merchant Marine
Trophy to E. Fearn for his Delta
rescarch submarine; Miniature
Railway Trophy to A. Harmer for his
gauge | tram engine; Senior
Crafisman’s Trophy to M. Beak for
his ignition coil winding machine;
Steam Trophy to A. Ashberry for his
side rod engine.

An all-steel shipping container
has been obtained by Chesterfield
DMES for conversion to a carriage
shed. It has been fitted out with
power and lighting and a spur is
being laid from the main line so
that vehicles can be run straight
into it. Although not perhaps the
most attractive of structures, these
containers do make reasonably
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secure storage with the advantage
that they require little maintenance
and no erection. The society open
weekend last September was very
successful and made a welcome
addition to club funds. A particular-
ly pleasing aspect of the event was
that the ticket office was manned
throughout by junior members; a
fine job they made of it, too. Paul
Richards won the annual society
locomotive efficiency trials.

Ascot LS successfully negotiated
an entire running season, carrying
out all their usual activities in
addition to hosting the 7!/4in. gauge
rally, despite being under threat of
having to relocate their track at any
time. The move appears to be
imminent and the terms of the new
lease were due to be debated by the
members at their November AGM.
There is a suggestion that contrac-
tors will start work at the club site
in December, so it rather looks as if
the club will have moved by the
beginning of spring. Thoughts are
therefore turning from maintaining
the present track to building the
new one, planning for the signalling
system being at an advanced stage.
Point work will be electrically
controlled using car windscreen
wiper motors, and one turnout at the
old site has already been adapted to
try out the system which still
permits manual point operation.

“Varied,  particularly  well-
stocked and lively” is how the exhi-
bition organised at the Quay Arts
centre by Isle of Wight MES is
described. Judging from the atten-
dance figures and comments over-
heard, it seems the public thought it
excellent too. The society usually
finds it difficult to gather together
enough models to fill the stands, but
on this occasion the problem was to
find sufficient room for everything
to be displayed, although in the end
it was. Instead of the usual portable
boating pond, the models were
operated this year on the river while
two full-size steam launches gave
rides to eager visitors. A stand
displaying a large radio-controlled
model called Commengetorix to be
used in the Robot Wars television
programme attracted particular
attention, especially from younger
visitors. The ground floor of the
Quay Arts Centre was flooded less
than 24 hours after the show closed
due to a period of exceptional rain;
members must be thanking their
lucky stars that it did not happen a
day or so carlier!

Following the theft of their
ride-on mower, Tyneside SMEE is
in desperate need of a replacement.
Members have been faced with the

time consuming and tiring task of
dealing with a very large area of
grass with their own mowers intend-
ed for domestic use. The replace-
ment will not be kept at the club
headquarters in case it is stolen, but
will be stored elsewhere with better
security. The autumn rally once
more attracted many visitors from
societies in the north of the UK.
Apart from a downpour at lunchtime
on Saturday, just as everyone was
settling down to what is now the
traditional fish and chip lunch, on
the whole the weather remained fine
throughout. The new track seems to
be making excellent progress,
although maybe not as rapidly as
some would wish. Nevertheless the
aim is for completion in time for the
2003 Spring rally.

A visit to Erewash Valley MES
by the 009 Society which specialis-
es in 4mm scale trains on 9mm
narrow gauge track (the same as
N-gauge) was enjoyed by both
parties and provided an opportuni-
ty for each to obtain an insight into
the other’s aspect of modelling. On
another occasion, the local
community police officer gave an
interesting talk with some pointers
on extra security for the society
premises and home workshops.
Work on the new ground level
track is making good progress, but
like most societies it seems that a
limited number of members are
actually doing the work.

A total of 13 locomotives,
representing six of the seven mem-
ber societies participated when
Carlisle DSME hosted the 2002
Stephenson Memorial MLA tri-
als. There are three categories, and
Ken Ellwood of West Cumbria won
the 3!/2in. gauge competition with
a model of Evening Star. Keith
Panley of Sunderland won the Sin.
gauge competition with a model of
an AS5 streamlined pacific Seagull,
and Alan Bones of Tyneside won
the 7!/4in. gauge competition with
Holmeside. Many favourable
comments on the efficient way the
meeting had been organised by the
host society included particular
appreciation of the excellent range
of refreshments. The day finished
with the trophies being presented
by Bill Oliver, President of the
Stephenson Memorial Miniature
Locomotive Association. The
event is to be hosted by South
Durham SME in 2003.

A complete reshuffle of the Leeds
SME committee at the AGM saw
Colin Abrey taking over as Secretary;
he can be contacted by e-mail at
colin.abrey@ntlworld.com or by
‘phone on 0113-264-9630. The post

has traditionally included organis-
ing exhibition stands, open days and
the like, but as time has passed this
has involved an overwhelming work
load. The organisation of these
events now falls upon Tony Wall,
leaving Colin free to concentrate on
secretarial matters. With three new
riding cars under construction it has
been suggested that the club may
wish to create more interest for
passengers by painting them in the
Pullman car colours of umber and
cream and to give each a name. It
has been further suggested that the
names of notable past members
may be appropriate, thus honouring
their memory as well.

Fylde SME has received a dona-
tion of coloured fabric which will
be used to brighten up and improve
their stands at future exhibitions.
Members experienced something
well out of the ordinary when the
Secretary, who was driving a train
at the time, had his attention drawn
by two children gesticulating
urgently on a dyke near the track.
On stopping the train to investigate,
he discovered a man in the water
and mud who, despite his efforts to
hold on to some grass growing on
the bank, was slowly sinking. He
had apparently been trying to
retrieve a ball for the children and
slipped down the stecp bank. It
took four club members acting
together to get him out. Advice to
members in future is not to be
tempted to do a good deed for chil-
dren by trying to retrieve balls that
have gone into the water!

We were pleased to learn that
Bristol SMEE has been granted
charitable status. Several clubs
have previously applied for this
but, as far as we know, this is the
first time it has been granted to a
model engineering society. Like
many other societies, they have
always organised charity events
which this year included visits by a
Children’s Society and by a group
of Beaver Scouts. Many of the
latter took away small pieces of
coal as souvenirs, never having
seen such a substance before. How
the world has changed! By being
granted charitable status the club
must comply with certain condi-
tions, the first of which to take
effect concerns their publications.
In the past, and on a regular basis,
they have issued The Cog, a small
booklet providing general club
information and a variety of inter-
esting articles. There is now a need
to produce a technical work that is
educational, and this will retain the
title. A newsletter is also published
for the benefit of members. Normal

club activities have not been
neglected and several projects are
under way which they hope will be
ready in time for them to host
IMLEC 2003. Unfortunately,
having been scheduled for one of
those special autumn days when it
rained, and rained and rained, the
popular family day turned out to be
a non-event. A few hardy souls did
turn out in the morning, but by
lunchtime it became obvious that it
would be impossible to go ahead
and, to the disappointment of all,
the event was cancelled.

After several years working to
restore locomotive 740 from the
Maltheran Light Railway, members
of Leighton Buzzard NGRS were
at last able to see it working in the
summer. The engine was saved
from the scrapyard by the late Mike
Satow, a member of SMEE and
presented by him to the Rail World
Museum at Peterborough. For a
number of years it stood outside the
museum suffering inevitable deteri-
oration and a certain amount of
vandalism. The museum decided it
would be more in keeping with
Mike Satow’s wishes to have the
locomotive running, and it was
passed to the Leighton Buzzard
group. The inaugural run was
attended by the Rev'd Richard
Paten, curator of Rail World
Museum. Some cosmetic work on
the engine remains to be completed,
this will be done during the winter
and includes fitting an air pump for
braking purposes. The first official
run for the locomotive is proposed
for Easter 2003 and readers interest-
ed in narrow gauge railways are
advised that this is an event not to
be missed. The engine is handsome-
ly proportioned for a narrow gauge
locomotive and is to be finished in
the original attractive blue of the
Maltheran Railway. A future project
for the railway is to incorporate
radio control on the trains. This
does not mean that they will be
driverless, but that operational
control will pass from single line
tokens to two-way radio, a system
that has been successfully adopted
on many preserved railways.

World News

New Zealand

Possibly the highlight of the
Southland SME year is their annu-
al Great Little Train Show, and the
2002 show was considered to be not
only the biggest but also the best so
far staged. The public visited in
large numbers and with support
from members of Gore MEC and
Otago MES there were so many
exhibits that it was necessary to use
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an extra hall. Visitors were charged
a small fee to try their hand at
operating radio controlled boats.
Saturday evening was the time for
those engaged in running the show
to relax and enjoy themselves; 60
people sat down to the meal provid-
ed. The show also attracted a

number of potential new members,
at least two of whom have made

Canada

The new raised track of Ottawa
Valley LS and ME follows a
different route to that of the previous
one, resulting in a cutting that was
used by the original is no longer
required. In the interests of both
safety and appearance, a decision
was made to fill it in. Material for
such work is not easy to obtain

expense, 50 it was decided to use 66
old concrete piers that had supported
the old track. This was all very well,
but they were useless for the purpose
in their existing condition. It was
therefore all hands to the pumps; or
rather the sledge hammers, to break
the piers into manageable lumps so
they could be used. The work was
completed but no doubt a few aching

effort involved. This rubble only
goes a small way towards filling in
the cutting, and so the next plan is to
widen the road to the 7V/din. gauge
steaming bays and use the material
taken from that for the same
purpose. All this labour does not
appear to have stopped work on the
new track, for when we last heard
233 new posts had been made and

application to join.

without involving considerable

arms and backs resulted from the

erected ready for track laying.

8 o! ] m notice is required for diary entries. Clubs and Societies
telephone

e asked to include a

Q0

er for the assistance of would-be visitors. O

000000

90000000

DECEMBER 6 Leicester SME. John Mawby: Building & History of London Underground
26/27 Leighton Buzzard NG Rly. Mince Pie Specials. Enquiries: 01525-373888. Videos. Contact Raymond Wallis: 0116-285-8824.
28 Basingstoke DMES. Christmas Run. Contact lan Shanks: 01420-561741. 7 Romney Marsh MES. George Barlow: Steam Railways.
28 Worthing DSME. Christmas Steam-Up. Contact Chris Devenish: 01903-268158. Contact John Wimble: 01797-362295.
28/290 Chesterfield MES. Steaming at Papplewick. Contact Mike Rhodes: 01623-648676. 7 South Durham SME. Meeting. Contact B. Owens: 01325-721503.
20 Great Western Soc. (Didcot Railway Centre), Steamday. 7 Stamford MES. AGM. Contact David Ash: 01780-751211.
Contact Jeanette Howse: 01235-817200. 7 Taunton ME. Meeting. Contact Don Martin: 01460-63162.
29 MELSA. Sunday in the Park. Contact Graham Chadbone: 07-4121-4341. 7 West Wiltshire SME. On The Table. Contact R. New. Boulton: 01380-828101.
29 Plymouth MSLS. Mince Pie Specials at Plym Valley Railway. 8 Bradford MES. Bits & Pieces. Contact Gordon Eddison: 01943-864217.
Contact John Brooker: 01752-871722. 8 Chingford DMEC. Bits and Pieces. Contact Martin Masterson: 0208-989-5552.
29-31 Nexus Specialist Exhibitions. 72nd Meodel Engineer Exhibition at Sandown 8 Guildford MES. Frank Pemiman: More on Steam Ships.
Park Exhibition Centre, Surrey. Admission: Adult £6.50, Senior Citizen £5.50, Contact Dave Longhurst: 01428-605424.
Child £2.50. Discounts for advance bookings. Sun/Mon 10.00-17.00, 8 Hull DSME. Meeting. Contact Brian Rylance: 01482-647032.
Tue 10.00-15.00. Information: 01353-654422, 9 Cardiff MES. Trevor Jenkins: Into the Archives,
31 Plymouth MSLS. Mince Fie Specials at Plym Valley Railway. Contact Trevor Jenkins: 029-207-55568.
Contact John Brooker: 01752-671722. 9 High Wycombe MEC. Meeting. Contact David Savage: 01494-527402.
9 N. W. Leicester SME. Annual Dinner. Contact John Elliott: 01455-847040.
JANUARY 9 Sutton MEC. Ron Churchill: 13th Century Moneyers & Coinage.
;| Brighton & Hove SMLE. New Year's Day Steam-LUp. Contact Mike Dean: 0208-657-5401.
Contact Mick Funnell: 01323-892042. 10 Colchester SMEE. Photographic Competition.
1 Cardiff MES. New Year's Day Steam-Up. Contact Trevor Jenkins: 029-2075-5568. Contact L. G. Hammond: 01376-511686.
1 Chesterfield MES. Arctic Running. Contact Mike Rhodes: 01623-648676. 10 Hereford SME. Bits & Pieces. Contact John Arrowsmith: 01432-265151.
1 Erewash Valley MES. New Year's Day Steaming. 10-12 M Sinsheim GmbH. Indoor Steam Meeting at the Exhibition Centre
Contact Jim Matthews: 01332-705259. Sinsheim, Germany (on the A8 motorway near Heidelberg). Worldwide
1 Frimley & Ascot LC. New Year's Day Run. Contact Bob Dowman: 01252-835042. largest indoor steam meeting for functional models up to scale 1:2.
1 Great Western Soc. (Didcot Railway Centre). New Year Steamday. Opening 12-8pm Friday, 8am-6pm Saturday, 9am-5pm Sunday.
Contact Jeanette Howse: 01235-817200. Contact Andrea Schmerbeck ++49 (0) 7261 689128.
1 Leicester SME. New Year's Day Steam-Up. 11 Reading SME. Club Running. Contact Graham Bustin: 01189-615450.
Contact Raymond Wallis: 0116-285-8824, 12 Bradford MES. British Horological Society Meeting
1 Leyland SME. Chairman's Run. Contact Alan Wilson: 01842-715072. Contact Gordon Eddison: 01843-884217.
1 Melton Mowbray DMES. New Year's Day Steam-Up. 12 Sutton MEC. Track Day. Contact Mike Dean: 0208-657-5401.
Contact Phil Tansley: 0116-2673646. 13 Frimley & Ascot LC. Bits & Pieces. Contact Bob Dowman: 01252-835042.
1 N. W. Leicester SME. New Year's Day Running. 13 Melton Mowbray DMES. Bill & Ben The Steel Men: Steels and Heat Treatment.
Contact John Elliott: 01455-847040. Contact Phil Tansley: 0116-26738646.
1 Oxford (City of) SME. New Year's Day Steam-Up. 14 Dockland & E. London MES. K. Norgrove: Docklands Light Railway.
Contact Chris Kelland: 01235-770836. Contact P. M. Jonas: 01708-228510.
1 Portsmouth MES. Frostbite Run. Contact Bob Aldred: 023-82-523366. 14 Sutton Coldfield MES. Brett Rogers: 7'/4in. Gauge Onwards.
1 Rochdale SMEE. New Year's Day Steam-Up. Contact Roger Timings: 0121-308-5875.
Contact Mike Foster: 01706-360849. 14 Taunton ME. Meeting. Contact Don Martin: 01460-63162.
1 Romney Marsh MES. Track Meeting. Contact John Wimble: 01797-362295. 15 Bournemouth DSME. David Booth: Fixtures & Fittings & Film.
1 Stockholes Farm MR. Running. Contact lvan Smith: 01427-872723. Contact Mike Baker: 01202-383653.
1 Surrey SME. Running. Contact John Cook: 020-8397-3932. 15 Bristol SMEE. Club Auction. Contact Trevor Chambers: 01454-415085.
1 Tyneside SMEE. New Year's Day Running. 15 Chingford DMEC. Ciub Night. Contact Martin Masterson: 0208-989-5552,
Contact Malcolm Halliday: 0191-262-4141. 15 Leeds SMEE. President’s Night. Contact Colin Abrey: 01132-849630.
2 Cardiff MES. Matthew Carroll: Manx Electric Railway. 16 Cardiff MES. Len Rees: Railway Driver Recollecti
Contact Trevor Jenkins: 029-2075-5568. Contact Trevor Jenkins: 029-2075-5568.
2 Leyland SME. AGM. Contact Alan Wilson: 01942-715072. 16 Isle of Wight MES. Bits & Pieces. Contact Ken Stratton: 01983-760762.
2 Sutton MEC. Bits & Pieces. Contact Mike Dean: 0208-657-5401. 16 Reading SME. Eric Aspden: The Thames Valley.
3 Vale of Aylesbury MES. Mike Cavendish: Photography. Contact Graham Bustin: 01189-615450.
Contact Clive Ellam: 01286-823433. 16 Sutton MEC. Toy Steam-Up Night. Contact Mike Dean: 0208-657-5401.
3 Maidstone MES. Review of 2002. Contact Martin Parham: 01622-630298. 17 Rochdale SMEE. Steve Whittaker: Restoring a GWR 2-8-0.
3 North London SME. Archive Film Show. Contact Tony Dunbar: 01992-465625. Contact Mike Foster: 01706-360849.
3 North Norfolk MEC. Model Shipwright from Wroxham Barns: Talk. 17 Romney Marsh MES. Video Evening. Contact John Wimble: 01787-362295.
Contact Gordon Ford: 01263-512350. 18 Erewash Valley MES. Steaming Day. Contact Jim Matthews: 01332-705259.
3 Portsmouth MES. Meeting. Contact Bob Aldred: 023-92-523366. 18 SMEEE. Problem Solving Forum & Bring & Buy Sale.
3 Rochdale SMEE. Meeting. Contact Mike Foster: 01706-360849. Contact David Boote: 01202-745862.
4 Isle of Wight MES. Track & Pond. Contact Ken Stratton: 01983-760762. 18-20 Maidstone MES. Ground Level Track Opening. Contact Bob Begnie: 528-9114.
5 Reading SME. Running. Contact Graham Bustin: 01189-615450. 19 Frimley & Ascot LC. Club Run. Contact Bob Dowman: 01252-835042.
5 South Durham SME. Running. Contact B. Owens: 01325-721503. 19 N. W. Leicester SME. Running Sunday. Contact John Elliott: 01455-847040.
5 Teesside Small Gauge Rly. Meeting. Contact Bill Foster: 01642-710198.
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* *
* 5 *
i LOCOMOTIVE DRAWINGS & CASTINGS i
i 'Thinking of building your first Locomotive or starting another one. See below what we have to offer. i
* *
X Send for an itemised list of any of our range of 45 selected Locomotives. ¥
4 Top quality Drawings, Cast Iron or Gunmetal Castings. H
H *
X7.114°G Tich 04-0 3.1/2"G Britannia 4-6-2 BUILD OUR POPULAR HORIZONTAL MILL ENGINE X
*7.14°G 1366 0-6-0 3.1/2'G Molly 0-6-0 1" Bore x 1.1/2" Stroke - Slide Valve :
:S“NG Dholpur 2-84 3.1/2"G Cant. Lamb  04-0 Length of Baseplate 12" - Diameter of Flywheel 6" X
*5'G Butch 0-6-0 3.1/2'G Petrolea 240 Height 6"~ Width 6" - Weight 4.1/2 Kilos *
;E“G Chub 0-4-0 3.1/2°G Iris 0-6-0 Complete with full building Manual :
X5'G Simplex 0-6-0 3.1/2'G  Doris 4-6-0 Unbeatable value at this price X
#5"G Springbok 4-6-0 3.1/2"G Rainhill 0-2-2 £110 + £5.95 Carriage inclusive of VAT i
35"6 King John 4-6-0 3.1/2'G Heilan Lass. 4-6-2 -4
;5"6 Dean Goods  0-6-0 3.1/2'G Rob Roy 0-6-0 MULTI-TUBULAR BOILER KIT ;
:5"6‘ 2251 0-6-0 3.1/2°G Miss 10to 8 4-4-0 Runs on Coal - Gas - Spirit g
;5"6 Firefly 2-6-2 3.1/2'G Juliet 0-4-0 4" dia. x 16swg Copper tube - 8.1/2" high ;
*5'G Mogul 2-6-2 3.1/2°G Virginia 4-4-0 25 5/16" x 20g Copper tubes *
35'G Peggy 0-4-0 3.1/2'G Maisie 4-4-2 Firebox 3.1/2" dia. 3.1/2" long i
:5”6 Twin Sisters ~ 0-6-0 3.1/2°G Cityof Truro  44-0 Working pressure 80psi x
35"6 Pansy 0-6-0 3.1/2"G P.V. Baker 0-6-0 Suiable for above or similar engines X
*5'G Tich 0-4-0 £55.00 + £5.50 Carriage inclusive of VAT *
X5'G New Combpyne  4-4-2T Radial Tank- L.SW.R. 415 Class 4
%5'G New Nine Elms 04-2 LS.W.R. A12 Class with Beyer Tender 5
§70 N Salabery TG SR e Both the above were serialised 3
* *
JOG Pincess Counatin 462 212G SouthemMaid 060 in Model Engineer Jan 96-Aug =~ #
* orris y . ustere Ada : T %
*0'G  Hertford Hall 460 2.1/2'G Olympiade 46-0 97 Built and serialised by Stan *
%0'G  Royal Scot 4-6-0 21/2'G Fayette 4-6-2 Bray in Brays Bench ¥
;O”G Josie 4-6-4 2.1/2°G Purley Grange 4-6-0 ;
* *
G.L.R. DISTRIBUTORS LTD. UNIT C1, GEDDINGS ROAD. HODDESDON, HERTS. EN11 ONT
Web site - www.glrmodelsupplies.com E-Mail - peteglr@btopenwold.com
Tel. 01992 470098 Fax. 01992 468700 Send six First Class stamps for Catalogue. Hardback or CD
SEND FOR PRICE LIST OF ANY OF THE LOCOMOTIVES ABOVE
r

MILLS

JANUARY SALE

SHAPERS

Semen Verd
Aciera FS3

LATHES

Mylard ML1

Viceroy 105
Viceroy 106
Hamgon 12

cal

Emco Compact &
Myford Speed 10

0

Myford ML7
Baxford AUD
Booelord BUD
Baxford CUD
Boeford TUD

/21GEL
" qap

Colch Bantam 800
Colch Bantam 1600
Colch Student RHS
Colch Master 1500
Colch Mashiff 1400
Colch Mascot 1800

Call 01207 28 33 02

£1,500
£3,000

£400
£1,150
£87s
2975
£1,150
gars
£750
475
g5 75
£1200
£1650
475
£1,260
£1,250
£2.250
£4,750
£4,750

Elhot 14M
Boxford 8"

E775
From £375

New Ln-g!um] 8" £475
Royal 8 F475
GRINDING

JES 310 Tool & Cutler  £1,850
Supenor 10 x5 surface g750
Viceroy Sharpedge tool £250
Samand lool lapper £175
Hembrug ool & cutter £3,750

FABRICATION

250X 30 pinch rolls £175
250 x 40 pinch rolls £225
Walttn 85 X 32" pinch rolls €385
Walton 50" x 2" pinch rolls  £550
Walton 50" 3" rolis (new) F988
Edwads 4° Shacht Folder €800
Morgan 3° CJ Folder £47%
Wallon 1250 Bo/Pan new) £1,150
Walton hand swager ¥475

Edwards hand swager £575
Allday powered sechon rolls £950
Tauring hand seclionrolls  £950
Edwards shear 6'x18g £1,250
Edwards power shear 50" £1,950
Edwards T/shear 507169  £950
Edwards T/shear 12" £275
Angle biar cropper 11/," x 1 £275

Angle bar notcher £275

Pickhill Bantarm welder £165

(338 cashing crucible £175
WOODWORKING

Wet stone gninder £175

Luna universal wood'wkr  £1,500
Wadkin 12" Planer Thick'  £1,250
Startrite 12" Maner Thick”™ £1,150

Wadkin LS HF Router 3,050
Elu 40" wood lathe £350
Graduate 30" wood lathe £a75

We will pay
the VAT

Rondean will pay the

VAT on any machine

purchased from this
advert in January

Graduate bowl lathe g775
Viceroy wood lathe £87s
Dewalt (new) flip over saw £650
Startrite
TA175
jsaw bench
iCast lron
Table, 240v
£975
GENERAL
Rapidor B" Power H/Saw $750
Opus Samng/Rling We B4TS
Hiah 1 ton crang £550
Radchffe 300kq tail lift RS0
Wenaer pottery kin £1,85

Yacuum forming pump 240v £225

SANRRA Y CINLY ALL PIOCE S INCLLEDE VAT

As this is our mosl busiest
period, visilors by
_appoinlnwnl only please

$Hy,

RONDEAN F‘

Stanley, Co Durham

Email: info@rondean.co.uk

Stock & Photos on our Web Site: www.rondean.co.uk




SAVE £££’S WITH A SUBSCRIPTION

20% Discount on Model Engineer and
Model Engineers’ Workshop

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

workshop and an co ;
= B A PUMY,
interest in the Milling ot *-builg

Yaching

engineering hobby.

Subscribe or renew today by completing your details on the form below
or phone the credit card hotline now on 01353 654422 quoting A202

e T e R L a T
i O Yes I want to subscribe to Model Engineer for 1 year. YOUR DETAILS ;
1 Please start my subscription with the next available issue. . [
] Title oo FIPSE MAIME ... v ettt ceeies et sssssrn et st sessse s sssmees A
t [ Yes I want to subscribe to Model Engineers’ Workshop for 1 year. : I
' Pl £ 5 . W 3 Surname/Family DAME .......cociiieceeeeisis cessres s sesnsssss snes s sesss snesesssss sesesesssss senmsns H
- ease start my subscription with the next available issue. !
1 :
I Is this a subscription renewal? Q Yes Q No AR i T T T T e T e g i :
1 I
: MODEL ENGINEEH ‘26 issues) 200{0 Discounl ............................................................................................................... :
1 I
: O“e Year S‘ubsc[iptio“ UK _£—5¢:a} thl‘z“;“ .............................................................................................................................. :
i Europe _£69.00 BRBIN s aiienssie s SR e S RSV 3 S PSR ST SR S S SRR S MR Ve B i
] USA A]?ma'_l .51-1-3'.50. X?] .t-lu PO B AN CORBE s vissvastosonssdss i 578535 RS S P S A TS S RBBR VA i
' ROW Airmail _£74:50 £59.50 !
1 RO s S i e o B S e e s 1
: i
i MODEL ENGINEERS WORKSHOP (8 issues) TOIOPIMOIE i i scisiiscsinsitans auisasss s osh o T s RN PO s o SRS e .
1 1
i One Year Subscription UK _£26:00 £20.80 -y T (SRRSO e e ST R A S R S e .
1 i H
E £3+00 £25.00
. i | O : PLEASE RETURN YOUR COMPLETED COUPON TO: -
] USA Airmail _$5100 $41.00 : R : i
! ROW Airmail £33-50 £27.00 Nexus Media Subscriptions, Link House, 8 Bartholomews Walk, :
] S . Ely, Cambs CB7 42D [
- . Tel 01353 654422 Fax 01353 654400 :
1 enclose a cheque for £.............. made payable to Nexus Media Ltd e-mail nexus.subs@highbury-wyvern.co.uk !
1 . I
E Please charge my credit card for £.............c..... US/CANADIAN SUBSCRIBERS PLEASE RETURN YOUR E
1 0O Visa O Amex O Mastercard COMPLETED COUPON TO: ;
' Caliiiss T Wise Owl Worldwide Publications, 1926 S Pacific Coast Highway, ]
B L R Suite 204, Redondo Beach, CA90277-6145 USA i
} Card NUmber............o.oooeererrevrvnneen R A —— . Tel 310 944 5033 Fax 310 944 9963 e-mail wiseowl@sprintmail.com
1 I
1 — 2 . I
i ExXpity date......oommsmurarsaunsusssrinsss SRS .. vivvocosssisenersasmisinnsisasissain asas snasssirasvn This offer closes 31 January 2003 '
: U Please tick this box if you do not wish to receive any further information from Nexus Media Ltd or 3rd party companies carefully selected by us. A202 :




THE ESSENTIAL WORKSHOP LIBRARY

from NEXUS SPECIAL INTERESTS BOOKS

MODEL ENGINEERING BOOKS
Buliding Simple Nodel Steam Engines
Tubal Cain

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

1993 1-85486-104-2  210x/48mm
112 pages IBystrared paperback

BuiMding Simple Modecl Steam Engines Il
Tubal Cain

Nore projects ranging from a delightful litte wrbine 1o 2
farger engine in the style of the magnificent Steam Engines of
the Highest Class” offered by toymakers before WWI. Fully
detaded methods of construction with the beginner in mind,
1997 1-85486- 1476 20l 48mm
112 pages IBustrated paperback

Nedel Engineering - A Foundation Course
Peter Wright

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

1997 1-85486-152-2  236x18%mm
Yépages  Iusrated paperback

£495

£5.95

£16.95

Hodel Engineers Handbook
Tubal Cain

This third edition comprises 2 compation of tables, facts,
procedures and data that the author has found invaluable in
his model engineering activities. It provides a real mine of
information to which you will return again and again.
1996 3rd Edition  1-85486-134-4  210x!48mm
240 pages Ilustrated paperback 1l
The Nodel Lecomotive from Scratch
B.Terry Aspin

Based on a series of articles by Chuck, the psevdorym used
by the author for a series of artides published in Model
Engineer, All the text and illustrations have been specially
prepared by the author for this book.

1998 1-85486-1654  189x246mm
94 pages Thustrated paperback

Intreducing Model Traction Engine
Construction

John Haining

This book discusses types in a brief history, choice of madel,
workshop processes and the tooks needed for every stage of
comstruction, Profusely dlustrated and full of interesting and

useful information.

1983 0-85242-805-7  210x!48mm
112 pages Ilustrated paperback

£10.95

£6.95

The Countryman's Steam Manua

John Haining

First published in 1981 ths new and enlarged edition covers
the design, construcéion and care of steel boders in general
with formulae and data used by fims of rapute. Designs of
three vertical boders are included - the Sentinel, the Caradec
and 2 Jinch scake version

1996 1-85486-1260 21 0x148mm
$4 pages IBustrated paperhack 595
An Introduction to Robotks

Harprit Sandhu

An introduction for the amateur to the ideas and concepts of
robotics, a discipiine that will evennsally radically change the
way we work The firt part exphins how and why robots
work and are controbed, while the second part shows you
hew to make a simple two-legged hamaneid robot that can
be programmed to walt from 2 personal computer.
1997 1-85486-1530  236x8%mm
208 pages Mustrated paperback £0.95

The Amatewr's Worlshop

lan Bradley

Al model engineers are occasionally faced with an operation
outside their usual experience, with more than 430 line and
photographic flustrations, this book s 3 comprehemsive
reference book providing information on setting up 3
workshop and the e of various machines and tools.
1995 1-85486-120-1  210x!48mm
256 pages Ihustrated pagerback 895

The Amatewr's Lathe

LH.Sparey

Virwally the stndard work on small (3-1/1 inch) lathework
since its original publication in 1948,

1972 0-85242.288-1  21dxl 38mm

204 pages Ihustrared paperback 895

WORKSHOP PRACTICE SERIES

Hardening, Tempering & Heat Treatment
Tubal Cain WPS |
A comprehensive exposition of the structure of steels and the
effecs of different heat treatments, particularly in respect of
tools. With accurate clour temperature charts

1984 0-85242.87-5 24 0xl48mm
128 pages Ihustrated paperback + 4 pages o wlowr
Plates .95

Vertical Milling in the Home Workishop
Ammold Throp WPS 1
Small workshaps, induding those of medel enpineers, are
making increasing use of small vertical milling machines. This
book explains how to use them (and lathe milling
attachments) in dear tems.

1994 0-85242-843-X  2{0x/48mm

P4 pages ustrated paperhack £695
Screwcuiting in the Lathe

Martin Cleeve WPS 3

A fully comprehensive survey of the use of a lathe for all
forms of scrawautting in all thread forms, imperial and metric.

1984 0-85242-88-3  210x/48mm

176 pages Uustrared paperback %95
Foundrywork for the Amateur

B.Terry Aspin WPS 4

This bork s regarded as the perfict introduction to casting
work in common metals. This new edition, brings everything

Tight up 1o date.

1998 [-85486-168-9  210x]48mm

112 pages Hustrated paperback 1895
Hilling Operations in the Lathe

Tubal Cain WPS 5

This boek by Tubal Cain, wha needs no inroduction to Nodel

Engineer readers, is a thorough and practical discourse on
how to use the fathe for all types of miling work.

19%4 0-85242-840-5 240! 48mm

128 pages Mhustrated paperback £695
Heasuring & Marking Metals

han Law WPS 6

Model engineers and many small workshops do not need, or have
access o, mich of the sophisticated measuring equipment used in
ﬁm.kmmﬁqulﬁmhmhﬁc

mears at all stapes of work are described.

1985 0-85242-841-3 240l 48mm

112 pages Iustrated paperback £895
The Art of Welding

WA Vouse WPS 7

This book sets out the basic techniques for oxyacetylene
welding, brazing, flame cutting and eleciric arc welding with
mild steel, cast iron, stainless steel, copper, brass etc. in sheet,

plate or cast form.

1985 0-85242-846-4  210x148mm

96 pages Mhustrated paperback £625
Sheet Metal Work

R.E Wakeford WPs 8

The author is an instructor in metal work and allied crafts
and describes dlearly all the processes fikely to be encountered
by the hobbyst in 2 model or light engineering workshop.

1985 0-85242-849-9 210l 48mm

152 pages hustrated paperback £695
Soldering & Brazing

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

1985 0-85242-845-6 210l 48mm

136 pages Ihustrated paperback 495
Saws & Sawing

lan Bradley WPS 10

This book examines al types of saw, hand and machine, their
use, maitenance and useful tables relating to various

applications.
1986 0-85242-887-1 21 0x/48mm

96 pages hustrated paperback £5.95
Electroplating
JPoyner WPS 11

This title will be of value to model engineers and small
workshops wishing to plate with any of the austomary metals

using simple tquipment.
%7 0-85242-862-6 210 48mm
#4 pages Hhustrated paperback £625

Drilis, Taps & Dies

Tubal Cain WPSi2
In this book, Tubal Cain discusses drills and driled holes and
threading with taps and dies, primarily by hand. Imperial and
metric sizes phus comversions are induded together with ol

standard thread gaupes.

1987 0-85242-866-9  210x148mm

104 pages Bustrated paperbac £6.95
Naking Small Workshop Tools

Stan Bray WwWPsi14

Making 14 simple but useful adjuncts to the tool kit for
bench and lathe wse, taking no more than 3 to 4 hours or
imvolving special materials, yet each able to save considerable
time in use a5 well a5 aiding acouracy.

1987 0-85242-886-3  210x148mm

97 pages Hhustrated paperback 1695
Woridiolding in the Lathe
Tubal Cain WPS 15

Tubal Cain discusses all the practical aspects of the subject,
with many photographs to dlustrate spedific points.

1984 0-85242-908-8 210 148mm

112 pgs Nustrated paperback 95
Eectric Motors

Jim Cox WPS 16

Principles, characterstics, operadon, installation, speed control,
braking eic. phs generatons, salety, testing and a weful section
on identifying and applying scrap motors.

1987 0-85242-914-2 21 0x | 48mm

136 pages HBustrated paperback 495
Gears & Gear Cutting

lan Law WPS 17

Explanations and reasons for all conventional types of gears
are dearly set out in this book together with useful tables

and machinery techniques to form an invaluable reference
work for anyone dealing with machinery.

1987 0-85242-911-8  210x/48mm

136 pager Mustrated paperback %95
Basie Benchwork

Les Oldridge WPS 8

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

1988 0-85242-920-7  210x/48mm

128 pages Mustrated paperback 695
Spring Design & Manufaeture

Tubal Cain WPS 19
Every type of spring and all the necessary calculations are
dearly explained as wel a5 materials and methods.

1988 0-8542-925-8 210 I 48mm

9% pages Mustrated paperback £695
Hetaiwerk & Machining Hints & Tips

lan Bradley WPS 20

A workshop information pot-pourri combining usehul advice
and instruction for beginners, with explanations of tooks and
techniques often familiar in name but not always found
described in detall.

1988 0-85242-947.9 210/ 48mm

% pages  Mstrated paperback 695
Adhesives & Sealamts

David Lammas WPS 11

David Lammas covers traditional adhestves, their advantages
and shortcomings a5 well as sythetic products.
1991 1-85486-048-8  210x /48
144 g Wustrated paperback

Wordishop Electries

Alex Weiss WPS 11
This book deals with electricity in the garage or home
workshep and inchudes everything from fiing 13 Amp plug

.95

1o wiring up a new worlshop building.

1984 1-85486-107-7 21 0x | 48mm

128 pages Bustrated paperback 495
Workishep Construcden

Jim Forrest & Peter Jennings WPS 13

This book contains the detas for building the foor assembly
walls and roof and covers the peripheral areas induding fayout,
planning regulatons, tools, materiak, security and insurance.
1995 1-85486-131-X 210 /48mm

144 pages Bustrated paperback £695

Electric Motors i the Home Workshop

Jim Cox WPS 14
Detailed advice & piven on how to identify and make good

e of discarded and surplus motors from both domestic and
industrial sources and akio how to operate three phase motors

from single phase supplies.

199 1454861336 210x148mm

144 pges  Mustrated paperback %95
The Backyard Foundry

B.Terry Aspin WPS 15

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

1997 [-85486-146-8  210x[48mm

104 pages Mutrated paperback .50
Home Worlishop Hints & Tips
Edited by Vic Smeed WPS 26

A selection of useul hints and tips culled from a wide time
scale of the Model Engineer magazine a5 relevant today a5

when they were first printed.
1997 1-65486-145-X  210x!48mm

128 pges Wistrated paperback £5.50
Spindies

Harprit Sandhu WPS 17

Spindles describes the design construction and wse of 2 variely
of spindles that will be of interest to the amateur engincer
and dodmalers.

1997 1-85486-149-2  210x/48mm

160 pages WMirated paperback 695
Simple Workshop Devices

Tubal Cain WPS 18

This is an updated edition of a previowly published title, now
an essential addition to any model engimeers library.

1998 1-85484-150-6  210x 1 48mm

144 pages Wstrated paperback %95
CAD for Model Engineers

DAGBrown WPS 29

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

1999 1-8548¢-189-1  210x [ 48mm

128 pages Mistrated paperback 695
Workshop Materials

Alex Weiss WPS 30

This book describes the many and varied materials used by
model engineers in their workshops.

1999 1-85486-192-1  210x[48mm

192 pages Muwtrated paperback 95
Useful Workishop Tools

Stan Bray WPS 31

This practical collection covers benchwork, the lathe and
miling operations, and indudes: marking-out and machining
aids.

2000 |45486-1948 210 x 148 mm
104 page; Mustrated Ppertack £ 6,95

Unimat Il Lache Accessories

Bob Loader WPs 12
This author has become an acknowledged authority on the
popular Unimat mini-lathe, developing numerous accessories
and techniques 1o asist the model engineer in geting the
best from the machine.

2000 1-85486-213-8 210 x 148 mm

160 pages  [lustrated Papesback £ 695

Making Cheis
Stan Bray wes 33
This book explains the terminology of the dockmaker and

provides general details of dock constructien including layout
of wheek and

000 1-85486-2146 200 x |48 mm

128 pages  Iustrated Paperbiack £ 695

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

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

Nexus Customer Services, Nexus House, Azalea Drive, Swanley BRS 8HLU.
Cheques made payable to Nexus Media Ltd. or phone 01322 616300
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Advertisements

Send to Model Engineer Classified Department, Nexus Special Interests,
MNexus House, Azalea Drive, Swanley, Kent, BRB 8HU, Tel: 01322 660070, Fax: (01322) 616319
All advertissments will be inserted in the first available issue. There are no reimbursements for cancellations.
All advertisements must be pre-paid.
The Business Advertisements (Disclosure) Order 1977 — Requires all advertisements by people who sell goods In the
course of business to make that fact clear. Consequently all trade ads in Mode! Engineer carry this T" symbol

P'cADOR 3 Plummer Blocks,
Handwheels,
Pulleys, Flexible Couplings, ‘Lubronze’
bushes and other transmission products.
Switches, microswitches, synchronous
motors, transformers, vices, chucks, lathe
tools and centres, micrometers and more.

FREE CATALOGUE AND LISTS

TOWNLEY TIMES
Harehill, Todmorden, Lancs OL14 5JY
Tel: 01706 814931 Fax: 01706 812382

or send for full itemised stocklist.

Unit 4, Ebley Ind Park, Ebley, Stroud, Glos GL5 4SP
Important: Phone for opening times before travelling.
(Just 4 miles J13 M5 Motorway) Tel: 01452 770550
E.Mail: sales@toolco.co.uk Fax: 01452 770771

WORKSHOP EQUIPMENT

TOOLS PURCHASED
Hand Tools and Machinery, whole or part

collections - old and modem. Will call.

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

COMPLETE HOME WORKSHOPS

AND MODELS PURCHASED.
DISTANCE NO OBJECT

Tel: Mike Bidwell on 01245 222743

——T OO L C O—

The home of good quality used tools and machinery
www.toolco.co.uk

Ortec

Ortec are manufacturers of low cest, high quality, precision
digital readout - DRO for machine tools such as milling
machines for the hobbyist and model engineering user. We
of fer a complete range of readouts from 1 to 3 axis ina
variety of encoder lengths.

Phone +44 (0)1481-235708

Complete Home Workshops
and Models Purchased
Distance no object
Tel: Mr Atkina on D14B3 B11146

Seen My CAT!

Now on-line
Models, Machinery, Misc.
www.theengineersemporium.co.uk

—— R.A. ATKINS

MYFORD SUPER 7B LATHES, from ..
MYFORD SUPER 7 LATHES, from...
MYFORD ML7, clutch makers rebulid..
MYFORD ML10 LATHES, choice ..... £500
JUBILEE 30" WOOD LATHE, tooled
HARRISON HORIZ MILL, vert head..... A
UNION TOOL CUTTER GRINDER, tooled £450
WARCO MINOR MILL DRILL ........c. cceu.
PROGRESS NO.1 14" PILLAR DRILLS
WARCO VERT BENCH MILL
MYFORD RODNEY MILL ATTACH, suit ML10............£375
MYFORD PLAIN VERT MILL SLIDE..... 2
Q&S BULLDOG 6' HACKSAW.........
MYFORD METRIC CONVERSION SET ...

100'S MODEL ENGINEER TOOLS & EQUIPMENT
WE URGENTLY REQUIRE TO BUY WORKSHOPS

HUNTS HILL HOUSE, HUNTS HILL, NORMANDY,
GUILDFORD, SURREY GU3 2AH
Tel: (01483) 811146 Fax 811243

THINKING OF SELLING YOUR LATHE,
MILL OR COMPLETE WORKSHOP

and want it handled in a quick, professional
no fuss manner? Contact David Anchell,
Quillstar (UK) Ltd (Nottingham).

Tel 0115 9255944 Fax 0115 9430858

DIAMOND WHEELS

All Shapes for all machines:
Quorn, Worden, Stent, Bench Grinders

Prices from: £34.95 inc vaT

- ‘ '
.-/ o

COWELLS SMALL MACHINE TOOLS LTD

Tendring Road, Little Bentley, Colchester, Essex, CO7 85H
TeI!Fn: +44(0) 1206 251797 E-mail sales@ cowells.com
{ANUFACTURERS OF PRECISION SCREW CUTTING LATHES,

&!-B'! HOROLOGICAL COLLET LATHES AND MILLING MACHINES.

www.cowells.com

Complete Home Workshops
and Models Purchased
Distance no object
Tel: Chris Moor on 0115 8925 4222

ATTENTION MODEL
MAKERS

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

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

£160 including 3 or 4 jaw chuck Milling attachmant and other
accessorias available.
Cerre height 2Y;" distance betweon cenfres 95",
Full detsils send 2 x 2nd class stamps, Price inc, VAT
Peatol Machine Tools, M.E, 19 Knightlow Road,
Harbome, Birmingham B17 8PS Tel: 0121 429 1015
www.peatol.com

SU BSCRIBE"
. TODAY.

" PENNYFARTHING
® TOOLS Ltd +» The Specialist Tool shop

Quality Secondhand Machine Tools at Sensible Prices
We purchase complete Workshops, Machines,

Models and Hand Tools.
Agreed settlement on inspection - Distance no object

Tel: Salisbury 01722 410090
Web Site: www.pennyfarthingtools.co.uk

PHASE CONVERTERS
Speed Controls, Fwd & Rev Switches, 12 volt & 24
volt de. to mains 230 volts ac full sine wave inverters.
Static and Rotary Phase Converters 0.8 kW to 45 kW
to run 3-phase 415 volt machinery from a Single Phase.
We can also supply Transformers and Components.
Website: www.phaseconverters.co.uk
BOO RICAL ENGIN R

Ir\

HARRISON 140 GAP BED LATHE
51/2 ch x 24" BC Extensive Equipment
£950. (1) with T.T.C £1250 + VAT ono. Tel:
01425 622567 (Hants).

ENGINEERS TOOL ROOM

The tool supplier for Professional & Model Engineers
CUTTING TOOLS: HSS — COBALT — COATED

Drills: Metric, Fractional, Jobbers, Long Series, Boxed Sets

Reaming: Metric, Fractional Hand and Machine.

Threading: Taps, Straight Flute, Spiral Flute, Boxed Sets, Metric,
imperi, nifed, BA s %

Dies: Spiit Dies, Solid Dies, Die Nuts, Metric, imperial, Unified, BA.
Miling: End Mills, Slot Drills Plain and Screw Shank, Horizontal Cutters,
Slitting Saws, Collets.

Tuming: HSS Tool BI‘B:TLI'IDSIBH Carbide Tipped Tuming Tools, Insert
Tools, Collets.

Measwring: Micrometers, Verniers, Dividers, Callipers, Setting up Tools
Workshop Machinery: Lathes, Milling Machines, Pillar Drills, Band Saws
Machining Services: full nudlhlr%urwna iwllahla tumlnn milling,
grinding, wire and spark eroding,
“New" Tool Catalogue avallable FREE - Send hr one loday
GHECK OUT OUR SPECIFICATIONS & PRICES BEFORE
mm YOUR MACHINES - Contact us for a Quotation
on some machine fools welcomed
Tel: 01443 777167 Fax: 01443 773347
Mobile 07770 988840
Web Site: www.engineerstoolroom.co.uk
Email: regpugh@aol.com
262 PARK ROAD, CWMPARC, TREORCHY,
MID GLAMORGAN CF42 6LE
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The Choice of dlscerning engineers

) These win on perfc

DON’T MISS OUT, we're
rated specialists nationwide

Private Modelmakers, Industrial Concems
and schools byally served, supported by
massas of appreciative lethers from our customers,
from over the entire nation, for all to read when visiting.

30 years establishment, as lifelong tbolmakers &
retallers: A well proven combination for offering best
possible service & advice, with no fuss & misleading doubts.

if not sarved by us before, TEST US for an initial intro-
duction, Just 27p SAE will bring you a most In-depth
Informative brochure, followed by a FREE Clarke's
impressive 2003 195 page A4 colour catalogue,

DON'T
DELAY.

BUY

SHOP AROUND by all means Enjoy an Impressive demonstration
50 would we, but these fantastic ﬂmﬂi?’:m“::ﬂsm |
ressures, r
o sl ke, o2 and nl urche, I D A y’
dime ALLYQU PAY, inc VAT & carr. BE THERE IF YOU CAN i\ =
pukt PAISLEY 195 Leylends Road, Burgass Hil, - i
m’?ﬁﬁ!‘ma CL430  £625 | cINE Wast Sussex RHIS BHR Moblle |
o mb cLsoomM  £705  TOOLS  Tel (01444) 242266 07748697290
Carkes Main Warshouse  CL300M  £389

Give us a ring for a chat - VISITING BY APPOINTMENT
_

Myford

Will be at Sandown Park, 29th - 31st Dec 2002,

Myford will not be atending the London Model Engineering Exhibition at
Wembly 24 - 26 Jan 2003. However, Kirjeng on Stand 68 will be stocking
Myford spares and accessories on our behalf.

To ensure stock is available please contact
Kirjeng on 01509 672025

'FOR EXCHANGE®" Thirty S5&in (16mm)
miscellaneous lathe tools ground to various
shapes. Plus twenty various size milling tools,
some unused. Looking to swap for straddle
knurling tool/Myford tool . PhoneStanley Folb
on 01932- (Woking).

MYFORD ML7 Lathe Bed reground. 3 and 4 jaw
chucks, with accessories, on Myford stand. £600
Tel: 01642 78984

VENSON
NGINEERING

with original machine vice Tel: 01905 820341
(Worcester).

stand. Three and four jaw chucks. £250 o.n.o T
01905 820341

0""/’7}’ Ma

i

MORE BRADFORD UNIVERSITY MACHINES
Btlda-pw! Mill, varl.head and new Dro 48"x9” table £3250
son vartical mill (looks like new) with power feed £1800
qu eared head dril £850
v marcury bench drill, 1 phase |Ilka new) £2
u Engno Cruno 5
rison nooﬂnlg £125
Waell Saw, Small poww Hacksaw £300
Duty £275
Co |:hnsMr Mumr 0’ x I.ch fully Tooled.. £1500
Arboga Maskiner gm Pillar Drill 3MT =875
Colchaster Chipm: ‘I'nmlng Rear Tool Post, Bed Stops Fully Tecled £1200
Arboga Goor-d H-od Drll SM'I' c850
Elliot 00 Mill 277 X 8" Ti £1800
J+5 12-12 Hand ngﬁ :yllndrlml Grinder Single Phase £1800
J+5 540 Su JI.I New Condition) £3500
MILLING Hlﬂllﬂi
Sﬂdgtpoﬂ 42"x9" table power feed belt lmud bullf - —— P.O.A.
Bridgeport A & S, gmdu lon mill with mini Bri Head 2mt on quill £1300
Harrison h from £700
LATHES
10 of Harrison L5 come fully tocled gap bed £825 aach
Colchaster Bantham 1500 iyspud motor coolant efc & tooling £1200
Colchaster Student straight bed with tooleing £1200
2 Colchaster quhu 6" 36" One with Clutch £1400
Colchaster Bantham 2000 &" 30" Gap Bed Dual Dials £1850
Harrison M250 Fui Tool. £2300
Colchastar Chi Tooled Taper Turning Rear Tool Post (Verty Nice) £1450
H.Iuil. io‘ll odol "
&mu AT new box £550
m sar Hﬁ( und spl £225
o and oharulod lurfam Orlndnr (very small machina) 10" x4" Mag chuck
Transwave 3 onverter £225
l“ord Podestal Gdndnrfﬂuf‘-r 'u:uluo (ex Unl) £225
5 Swlvol and eng‘lo grindin: £150
urface dor 18"x6" mag chuck, hand operated, little used
rd “?osllfon lnmt fro cross slide £80
gep! ad £225
Stldgn port Slofting Head, 1k candhion £800
Viceroy podoslul gdndnrs 2 off, ex cond [' £180
?I * stroke, small uorprlm swivel L-ud robuilt & painted £1175
dgopon ml Ilni'i’\u: 2 lpud moter RB power qulll (fits most mills, le Adecock & Shiplay 1E5) 50
Eclipse magnetic ck £
from £50
chester Unlpmcs!w lathe (breaking) 2350
Harrison s, ﬁ pleass phone
Swivel vertical hoed AMT, make unknown but will it Senlor, A&S et ‘with modification 2300
Collot chucks, box blocks, vices, angle pltes, surface plates etc Please phone
Union Bench Drill £280
:wdamr‘Mosnr cdlu Chuck 2 of each £100
Student 18" Face 95
| 2MT P|Ilc|r Dﬂll [Untidy) 80
Hort Padastal Sander 15 Disc Unl £350
:ondruulk Stacker Tl:‘n‘déeldaal for Lifting Vices and Chucks 800 kg ““ﬂ
an Ben ntre
WE KI.SO PURCHASE QUALITY MACHINES & TOOLING « DELIVERY SERVICE AVAILABI.E
PLEASE TELEPHONE BEFORE TRAVELLING - WEEKEND & EVENING VIEWING AND
DELIVERY SERVICE

More machines ulwaﬁs in stock.

Tel: 01274 544409 & 780040 Mobile 07050 272169
4 Duchy Crescent, Brudford BD9 5NJ

DON'T WASTE YOUR
TIME AND MONEY!

Myford

PRE-OWHNED AND FACTORY RECONDITIONED MYFORD MACHINES.
{Myford machines with 1 year wamanty and genuine Myford parts)
Myford 254 Plus Metric from.............cccoosimiinsiinns £4653.00
Myford Super 7B Lathes on stands from ..£2095.00
Myford Super 7 Lathes from .... ..£1595.00

COME TO THE EXPERTS -
WE BUILT THEM!

Myford ML10 Lathes from ..........ccccoevecmmisnsnens £1095.00
Myford ML7R Lathes from .... ..£2100.00
Myford ML7 Lathes from........... £1015.00
Emco FB-2 Vertical Milling Machine ....................E2250.00
Extron Centre Lathe £2570.00
Pollard Floor mounted Drilling Machine.................. £300.00
R.J.H. Bandfacer (Linisher)...........cummsmmssmns: £150.00

Senior M! Horizontal & Vertical Milling Machine .. £1475.00
For further details on these expertly restored machines

can 0115 925 4222

Mylord Lid, Wilmot Lane, Chilwell Road, Beeston Nottingham NGO 1ER

MAJOR MILLING MACHINE

refurbished No. 3 Morse Taper new

2 axis, Sony D.R.O., Power feed to
table on stand, 3 phase. £1200 ono.
Tel: 01299 8252

DRUMMOND HAND SHAPER 7" stroke £85 O.N.O.

MYFORDS FOR SALE

ML& 3 jaw, faceplate, counter shaft,
clutch, cabinet, £450. S7 4 jaw, faceplate,
cabinet, coolant £1325. Both three phase
excellent condition little use. Tel: 01675
466060

ZYTO 3%" x 12 BGSc Lathe. Motorised on stout

EASE WENTION

TAPS & DIES
Also: Drills, Reamers, Endmills, Slotdrills,
Stubdrills, Toolbits, Slittting Saws, Cutters
Side & Face, etc. — Send SAE Free Price List

Every size manufactured/stocked - Sold 25 years
EXCELLENT 1st QUALITY HQSS TAPS & DIES
Fax/phone Enquiry/Orders — SAME DAY POST
BSW, BSF, UNC, Metric, BA, Cycle, BSP, ME
Individually or in Wooden & Metal Boxed Sets
Our brands: ‘T&D-HQS' & 'ZN' & ‘TOTEMN’
THE TAP & DIE CO.

445 West Green Road, London N15 3PL
Tel: 020 8888 1865 Fax: 020 8888 4613
www.tapdie.com

TRUE PHASE
CONVERTERS

ESTABLISHED FOR 60 YEARS

RUN THREE PHASE
MACHINES FROM
A SINGLE PHASE
SUPPLY
REVOLUTIONARY
DESIGN

OUT PERFORMS
OTHER CONVERTORS

* MONEY BACK GUARANTEE
DANEBURY ELECTRIC LTD

Phone, Fax or Emall for Colour Brochure
emall: tr .CO. UK

.

P webury

Weab: www.danebury.co.uk

202 524888 ..
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FULL SET OF REEVES CASTINGS FOR L.N.E.R
SPRINGBOK in 5" gauge offers around £390.
FULL SET OF CASTINGS FOR 3'/2" GAUGE Loco
Charter plus boiler kit. Offers around £500 please
call to discuss Tel: 01423 523811

PART BUILT MODELS including Maisie and Tich.
Also 'Stewart Babcock' stationary boiler open to
offers. Tel: 01751 431984

WANTED detailed, well engineered locomotive in
31/2" - 5"G or 71/a G especially 7'/4 G 1366 pannier
tank. Not freelance deisgn.For collecter, distance

TETHERED CAR WANTED or parts to build one -
anything considered. Phone 0131 336 3931

FYNE FORT FITTINGS
(Freshwater, IOW)

The Steam Fitting Specialists

Clarence Boatyard, East Cowvves,
Isle of Wight, PO32 6EZ, UK

no object. Tel: 01626 353533 Exeter.

Tel: 01983 293633

features that appeal to all enthusiasts from beginner to the committed club member,
and can be driven for pleasure in the garden or club track. Depending on the model,
they will pull six to eight people providing pleasure for family and friends.

They are available in five different models:—
* Polly |
* Polly Il

0-4-0 Side Tank Locomotive (approx. 6 person capacity)
0-4-0 Tender Locomotive (approx. 6 person capacity)
«Polly Il 0-4-0 Side Tank Locomotive (approx. B parson capacity)
¢ Polly IV 0-6-0 Tender Locomotive (approx. 8 person capacity)

* Passenger Driving Truck

The complete locomotives are supplied in kit form with assembly drawings and a full
set of instructions. They are straightforward to build, but we will always be pleased
to help with queries.

FOR FURTHER INFO ON THE POLLY MODELS RANGE

TEL: 0115 8491560 (Mobile: 07790 116339)
POLLY MODEL ENGINEERING

h—h . Llsta;:ill free send SAE
’_ TONY GREEN .
\@ Steam Models By

wwwwe fynefort.co.uk
Stationery, Wheeled and Marine Models — Mamod, Wilesco,
Unit Steam Engines and MSS. Spares for most models
including Hornby Rocket. Secondhand, Restored and
Collectors Models sometimes available. MSS Loco and
Spares. Steam and R.C. Boat Kits — Midwest, Artesania
Latina and Mantua Range.

SEE US AT MAJOR EXHIBITIONS AND RALLIES.
Visit our web site: www.tgsm.co.uk
or send four first class stamps for full catalogue to:
19 Station Road, Thorpe on the Hill, Lincoln LN6 9BS

Tel: 01522 681989 Fax: 01522 683497
Email: tgsml@btinternet.com

ELMOCAND

189a DERBY ROAD, LONG EATON, NOTTINGHAM NG10 4LQ.

VISA

MAJOR CREDIT CARDS ACCEPTED

STATION ROAD STEAM

Steam Models * Workshop Services
Hot Air Engine Manufacturers
Locomotives, fraction engines, stationary engines,
boilers, books and accessories bought, sold and
pari-exchanged. Machining work undertaken.
Wide range of interesting items available.

A small selection of our current stock
4 inch Foster traction engine _ 6 inch Clayton wagon
Exhibition quality 5 inch gauge LNER A3 _ 5 inch 15xx
Merryweather fire pump _ Westbury Double Tangye
Stuart Nol, 5A, 10H, D10, Beam, D10 marine plant
3!/, inch GNR Atlantic, Britannia, Virginia, Tich
Excellent 5 inch Midland "Princess of Wales"

5 inch Co-Co diesel. 4 motors with QD controller
Part-built & restoration projects including
Petrol-engined diesel shunter = %, inch traction engine
5 inch Metro « Well-advanced 5 inch Crampton
5 inch Pacific, air-running chassis, boiler, complete tender
7 Y, inch "Locomotion” = 5 inch "Lion” castings
Good prices paid for all live steam models in any
condition. Prompt, courteous service with immediate
eollection and settlement throughout the UK.
Lists on request by post, fully illustrated and priced
catalogue online at

www.stationroadsteam.com

L3

PART BUILT MODELS BOUGHT, locomotives

traction engines, beam engines, marine engines,

boats, even rusty wrecks purchased. Completed

models also bought regardless of condition. Tel:

0121 358 4320 (Birmingham).

3" SCALE BURREL "BILL",
set castings and boiler material for sale
at 30% current list prices
some gears cut, plates flanged.
Ring 01343 870 348 For List ject. Tel:
5" GAUGE POLLY LOCOMOTIVES
turning your dreams into reality . . .
If you have ever dreamed of building and driving your own steam engine then the
range of POLLY LOCOMOTIVES is meant for you!

Polly Locomotives are freelance steam locomotives designed in a 19th Century

style. The kits are manufactured to a high standard and incorporate many traditional
[+
o
@

CHEDDAR MODELS

Let us quote for all your Copper
Boiler requirements
Manufacturers of Garden Rail
Locomotives &
Marine Steam Plants

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

BA FASTENERS IN BRASS
STEEL & STAINLESS

SPLIT PINS, TAPER PINS,

ROLL PINS, TAPS, DIES,

DRILLS, NUTS WASHERS,
RIVETS, MATERIALS

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

“ITEMS" MAIL ORDER LTD,
46, ST. MARTINS ROAD, NORTH LEVERTON,
RETFORD NOTTINGHAMSHIRE DN22 0OAU
Telephone 01427 884319 Fax 01427 884319

117 HIGH STREET,
BURTON LATIMER,
NORTHAMPTONSHIRE NN15 5RL

(01536 722822)
Retail, Trade & Mail Order

Moulded Clay Miniature Bricks, Roof & Floor Tiles.
Scales: 1:10, 1:12 & others. (Send s.a.e. for samples)
www.grandadstoys.co.uk

Tel/Fax Reading +44 (0)118 971 3739

WESTERN STEAM
Model Engineers

Founder Member Assn of
Copper Boiler Manufacturers (ME|

COPPER BOILERS
J For Locomotive, Traction, Marine &
Y Stationary engines, Silver Soldered
throughout Test certificate issued
No VAT
Write or phone Helen Verrall
Unit 26, Hamp Ind Est,

Old Taunton Road
Bridgwater. Somerset, TA6 3NT
Tel. No. 01278 452938 + 01278 782842
Visit Website: www. westernsteam.co.uk

SOCKET SCREWS
: 't Cap. Csk. Button. Set (Grub). Shoulder
METRIC. BA. BSF. BSW. UNF. UNC

B Hemgona] & Slotted Screws Nuts & Washers.

Dowel & Spring Pins. Dormer HSS Taps & Drills. Draper Tools.
no MIHIHUM ORDER PROMPT SERVICE
Send 4 x 1st class stamps for our latest catalogue (refundabila)
| Special offer* = * ** Workshop Discount Pack **** *

36 packets of socket, hexagonal and
slotted screws up to a max. size of ‘k“ , f
2BA - 516" - M8. Various threads / lengths. ‘ l

Jcataiogue value of pack is over £35.00 5)’
Pack on offer to you for only £19.55+ £2.45 pip % % s
Send for this offer and benefit from a very \\ 'ﬁf’
useful stock of screws in yomwurkshop “ y’
You will not be Reful

Emkay Screw Sumlias (VE) 74 Pepys Way
Strood Rochester Kent ME2 3LL

Tek 01634 717256  www.emkaysupplies.couk  Mail Order Only

Email: emkaysupplies@onetel.net.uk

V Trie MINATURE RARWAY
SuppLy Co. LIMITED.

FLAT BOTTOM RAIL

In Aluminium Alloy and Steel

T-’ [ > 0 -
253 Y 1KG/M 2
S (2Ibs/yd) l
A =—16—> T
HEAVY 2
35
ALLOY
Y

- 20 —>

44KG/M
(9lbs/yd)
STEEL

(4]

v

All the above section are offered with a range of fittings to suit.
Other larger steel rail sections and fittings are also available,

The Miniature Railway Supply Co. Limited.
42 Stratford Way, Boxmoor, Hemel Hempstead,
Herts, HP3 0AS, England
Telephone, Fax & Answerphone: 01442 214702

www.miniaturerailwaysupply.com

:
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5" GAUGE 0-6-0 AND
0-4-0 TENDER LOCOS

Track, two driving trucks, ML7
Lathe, all wksp tools and
equipment. Sell to model engineer
only. £9500. Tel: 01248 410562
(Angesey).

New steam engine for
sale: 2 - Truck-Shay 5"

perfect built, with handbook
and all draw:ngs for only
£6.,200, phone 0041 62 926 26
47, fax 0041 62 926 42 66,
gerbig@freesurf.ch.

STUART MODELS

SERVICES
RJW OO0DS Ppoore Dorser

Engineering Services

Machined parts to your requirements, from drawing,
sketch or sample.
Castings machined, components fabricated. From a
single part to a whole assembly. Personal Service.
Telephone or fax 01202 671169

PRECISION TURNING
AND MILLING

Done to your specification. Also glass bead
blasting for small parts Tel: 01652 649274

Stationary Engines, Casting
Sets, Fully Machined Kits,

(Lincs).

Steam Fittings, Materials,

Boilers, Nuts & Bolts.

N
M

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

Steam LLocomotive

And Traction Engine full colour

Fine Art Prints by

“...detailed down to the last river.”
For further details visit:
www.wheeler-prints.co.uk
or telephone

01379 687780

24 hour answer service

BOILER INSPECTION SERVCIES Jonathan
Wheeler, Engineer Surveyor for S.FP. Inspection
and Consultancy offers friendly experienced
independent Boiler Inspection service for traction
engine and steam locomotive boilers etc., (both
full sized and model). Based in East Anglla. but
regular visits to Scotland and the Continent
arranged. Please telephone me to discuss your
needs. Tel: 01379 687795, Mobile 07929 648369,
email jwheel -steam.co.uk.

MODEL

WORKSHOP
EQUIPMENT

MODELS &
MATERIALS

COPY OF “SPINDIZZIES” WANTED - gas
gowerad model racers by Eric Zausner. Phone 0131

.ANTED

ew Home
for Model Engineer magazine
years 1972,76-81,'82,'84,'86,95-
02. FREE 01 16 237 5369.

Merry Xmas

Model Engineer

LINEAGE/SEMI DISPLAY COUPON (Model Engineer) Advertisement Dept.
Nexus Special Interests, Nexus Media, Azalea Drive, Swanley, Kent, BR8 8HU.
No reimbursements for cancellations.

D SERVICES

BOOKS &
FUBLICATIONS

|:| GENERAL

PRIVATE SALE/TRADE SALE (DELETE NON-APPLICABLE)

BOOKS & PUBLICATIONS

D. J. BOOKBINDERS

Over 25 years experience of
binding Model Engineer
For full price liust and range of
colours avaialble, please contact:

D. J. BOOKBINDERS

90 CULVER ROAD, ST. ALBANS,
HERTS AL1 4ED
Tel: 01727 835369
Email: djrob@binders.freeserve.co.uk
PERSONAL CALLERS WELCOME

---------------------------------------ﬂ

TEL. NUMBER

made payable to Nexus Media Ltd.

----------ﬂ

ALL ADVERTISEMENTS MUST BE PRE-PAID. NO REIMBURSEMENTS FOR CANCELLATIONS.

| enclose my Cheque/Postal Order® for £ ... fOF v

Name....

insertions,
Address

Post Code .......cuiniviin

Daytimes Tel. No

email

@

{*Delote as necessary) or Please debit my Mastercard/Barclaycard No. Expiry Date
|
ANEEEEEEEEEEEEEE EEEEN
|
.E for Insartions.

Signature

L----------------------------------------J

18 words or less
FREE!! (private sales only)

18-25 words, in colour
only £10

26 words +
in colour £15

Private ad, in box, full colour, endless

wordcount- 25x1 £25
y 3x1 £30
) 35x1 £35
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HOME AND WORKSHOP MACHINERY

QUALITY USED MACHINE TOOLS
144 Maidstone Road, Foots Cray, Sidcup, Kent, DA 14 SHS.
Telephone 020-8300 9070 — Evenings 01959 532199 — Facsimile 020-8309 6311.
Opening Times: Monday-Friday 9am-5.30pm — Saturday Morning 9am-1pm
10 minutes from M25 — Junction 3 and South Circular — A205

www.homeandworkshop.co.uk
MERRY CHRISTMAS & HAPPY NEW YEAR FROM ALL OF US AT HOME AND WORKSHOP MACHINERY

LATHES
BOXFORD TUD 41/2" x 20° 3 jaw chuck, cabinet stand, hand feeds £305
BOXFORD CUD 41/2° x 27, changewheals, 3 jaw chuck, cabinat stand new salaction just iN........... ET50

BOXFORD CUD 5" x 22" MKIIl, cAvheels, 3 jaw chuck, 4 way toolpost
BOXFORD BUD 5" x 22" MKIIl, ciwheels, power cross feed, T-slotted cross slide.
BOXFORD AUD 5 x 22 MKIll, gearbox, power cross feed, T. slotted cross siids, cal very )
gearbox, power feeds, cabinet stand, dean machine..........

BOXFORD 1130 51/2" x 30", geared head, £2,450
COLCHESTER CHIPMASTER 5' x 20", gearbox, variable spead, 3 jaw chuck, face plate,

4 way tool post Just €450
COLCHESTER BANTAM 1600 model, 57 x 20°, geared head, power feads, gearbox .........ooooerrrnc £1,400
COLCHESTER BANTAM 2000, 61/2° cantre height x 30", between cenres, 11/4” bore, 16 speads,

D13 camilock fitting, 3 & 4 jaw chucks in very nice condition £3250

COLCHESTER STUDENT Square head, 1500 reve / 2 speed motor model, geared head,

gearbox, imp/met, power cross feed & gap bed, dual dials, 3 Jaw chuck, taper tuming, coolant, etc, ..£2,050

COLCHESTER STUDENT 1800 61/2° x 40" + gap bed, 19 swing, 3 &4]!'# chucks, Dickson toling,

mpw tuming, dial indicator, coolant, splash back, very nice, metric dial
OLCHESTER TRIUMPH 2000 71/2° x 50" M m’wwthng gearbox nnd power feads, gap bad,

‘3&4 Jaw chucks, Dickson tooling, f: I

DENFORD 250 5" x 207, 3 jaw chuck, two way lool post, dual dials,

HARDINGE capstan lathe takes 5C collats

HARRISON L5, 41/2° x 24, fully tooled, completa with clutch one of the best start up deals ...

£3,750

ammsomw 51/2" x 24", gearad haad gearbox, gap bed, power feeds, tooling,
mnmsuuuzso 5x 30, Imgbeﬂ gnnﬂnxpmhmmum Am!!talllDﬂOon cross-slide,

dual dials. In very nice condition £3,250
HARRISON M250, 5 x 207, gearbox, power cross feed, chucks, sat of collets, Heidenhain DRO on thraa

slides A vary nice ina £3,950
HOBBYMAT MDES 21/2" x 12" Screwcutting Latha with Is and soma tooling £425

MYFORD ML7 31/2" x 107, changewheals, 3 jaw chuck  we have a large selection of this popular model £750
MYFORD MLTB 31/2" x 10, gearbox, 3 jaw chuck and tooling £1,250
MYFORD ML7RB 31/2° x 31", changewheels, 3 jaw chuck, toding in almost excallent condition........... £1050
MYFORD SUPER 7 31/2" x 19", changewheels, 3 jaw d‘uudtandhoﬁnu hoica £050 - £1,150
MYFORD SUPER 7, 31/2" x 107, 3 jaw chuck, power cross-feed
MYFORD SUPER 731/2" atn d‘lnngawhm 3 jaw chuck and wolng
MYFORD SUPER 7, 31/2" x 31", flong bad) power cross-laed,
and doors, grean
MYFORD SUPER 7B 2172" x 19", gaarbox, 3 jaw chuck and tooling
MYFORD SUPER 7B, 31/2" x #D’ gearbox, Power Cross Feed, cabinet stand, 00lng........oenns! £2,750
MYFORD SUPER 7B, 31/2"x 10f, gearbox, Powar Cross Foed, Haldunedbo:l Sjaw chuck and tooling on
stand excallent condiion from new and NOT re-conditionad E3400
RAGLAN CAPSTAN 10" x 24" 6 Station Turret, cut of slide, collet chuck (lever) & collets, bar feed,
variable spaad, coolant 20975
SMART AND BROWN 1024 Toolroom lathe, full screwcutting gearbox and power feads complets
with 3 & 4 jaw chucks, collat sat, steadies and equipment in very good condition.....
SOUTHBEND 4 1/27 x 22° cantres, 3 jaw chuck, soma tool bits, motor ideal 1st latha
VICEROY TDS 1 GBL 5" x 24", gearbox, power slides, 3 MT tailstock complata with fixa
VICEROY TDS 1 GBL 5" x 24", gearbax, power cross fead complete with 3 /4 Jw chucks, steadies,
Dickson tool post, toofing, cabinet stand and a very rare imperial model at only.....
TOO MANY LATHES TO LIST!
MILLING MACHINES (V - VERTICAL, H - HORIZONTAL)
ADCOCK AND SHIPLEY IES HorzontalVartical Haad, 30" x 8" powarad tabla and faed goars,coolant ..€1,625
BOXFORD VM30 variable spaad / 30 INT head, table 211/2° x €” + Abwood vice and collet chuck
BRIDGEPORT Series 1 - 2 HP Variable speed A8 head, powered (gearbox) table, 42" x 9 ...
BRIDGEPORT Bkt head 2 speed (short motor) haad, R powered head, variable spaed 42° x 0" table
CENTEC 2B Horizontal, 1" arbor, table powered, 3 ph motor, single phase main motor ...
CENTEC 2B Vertical/Horizontal, quill feed 2MT head, 257 x 5 tabla, p model I
DORE WESTBURY vartical bench top mill choice £325 / £425
ELLIOT DOWNHAM mini-barer, very late machine completa with collets and chuck (power down fead}ﬁ‘zsﬂ
[ELLIOT *00" OMNIMILL 3 Morsa taper quill universal head, 268" x 71/2" pmmd table Justin.. . £1,850
ELLIOT Turrat mill R8-10 spead 70-3000 rpm, Inhla-iﬁ')(lﬂ' £1,500
EMCO FB2 Vertical 6 speed quill feed head 2 MT, powerad 34' X6 Ialﬂe full coolant tray and cabinat

d 3 phasa and doas not like a converter so only— Now £1950

-.E£1050

HARRISON horizontal, 31" x 8” d table

HARRISON H/V 30 INT swivel head & clutch, 30F x 8" tabla’p d
HARRISON VERTICAL 30 INT swivel head & cuich, 30" x 8" table/powerad
RAGLAN VERTICAL MILL 2 Morsa taper, 2 spmd mator, variable selector 1
SIP RF30, milling/drilling machine
msmuulmhmmmumam head (gleeve to be mads), table; 207 x 43/4°, powered £1200
TOM SENIOR M1 horizontal, 25" x 6" powerad table, 1" arbor £575
TOM SENIOR M1 V/H, 257 X6 . 2 morsa taper, 17 arbor. doction  £1,200 - £1,450
TOM SENIOR ‘8' TYPE vertical only, quill head, 28” x 61/2" table and completa with New Eurctherm inverter22375
TOM SENIOR ELT MAJOR, 2 morse taper quill feed head, powered 37 x B1/2" tabla in extremaly

nice condition
TOS FO3 AV vertical turret mill, 40 INT, 54" x 10" table, power all-ways .
VICEROY AEW vertical mill, 30 INT swivel head, powerad table 34 &,

£3,200

WARCO [BRIDGEPORT COPY)
ARBOGA ER 25/ 25" Ralal Drill speeds (8) 100-2000 RPM clean tabla £1,425
ASQUITH 14-54 001 Mi2 (5mt) Radial Dril I date caming in £3,050
FOBCO 1/2" Banch, tilting table £325
FOBCO 1/2" Padestal dil filting tabla £345
MEDDINGS 1/2° pedestal dril £245
MEDDINGS 2 Morse taper padestal drills Choica £275
MEDDINGS MF2 10 Spaad 2MT Banch 240 volts drill..... £350
POLLARD CORONA Padestal 1271 morsa From £100

SIP HDP 600B 5/8° / 2MT Bench Dril, table operated by rack, speeds; (16) 162 - 3000 rpm............
STARTRITE Mercury 1/2° 4 spaed bench drill £225

STARTRITE Mercury 1/2° pedestal dill, 240 volts As New £300
WARCO 3MT Padostal 0 spoad dril, speads; 150-2200rpm, tabla oparated by rack £405
GRINDING / BUFFING

CLARKSON MK Tool and cutter grindar £550
JONES AND SHIPMAN 540 Surface Grinder &Magnatic Chuck.................Ex Collaga / Seen no work £1850
MILFORD 12" Pedestal Grindar £325
R H. Bufing Machine, pedestal model Bufalo £325
VICEROY Grinder, p £145
VICEROY Buffars, rnndds Each £250
MISCELLANEQUS / FABRICATION MACHINERY

MYFORD VERTICAL SLIDES JUST IN £05 / £155

MYFORD DIVIDING HEAD FOR MLT AND SUPER 7 LATHES AS NEW ...
MYFORD VM-D MILLING ATTACHMENT FOR MLT AND SUPER 7 LAT]‘IES A.S NEWI
SCHOOL METAL AND WOOD WORKING BENCHES
TAYLOR HOBSON ENGRAVER MODEL K + TOOLS AND EQUIPMENT .. S

WEA.HE CONSTANT LY CHANGING OUR STOCK FASTER
THAN THE ADVERTS CAN KEEP UP WITH Us!!

BCA 12" HORIZONTAL / VERTICAL ROTARY TABLE
QUANTITY OF SLIPS, HEIGHT GAUGES, SQUARES, STRAIGHT EDGES, MICROMETERS,
CUBES, ANGLE PLATES, SCALES, WEIGHTS (KILOS) AND MISCELLAEOUS MEASURING

VERY NICE £425

TOOLS. JUST IN
FLAMEFAST DS 130 CERAMIC CHIP FORGE £345
FLAMEFAST DS 100 HEARTH £140
BRIDGEPORT SLOTTING HEAD £750
JOMES AND SHIPMAN BROACHING PRESS ON MAKERS STAND. £a7s
MARLCO BROACHING PRESS £425
JONES AND SHIPMAN 4" x 24" bench cantres £245
TOM SENIOR siotting haad. £450
STARTRITE 18-8-5 Woodworking / non ferrous £950
DIAMOND fret saw, variable speed. £345

RJH BT 125 Fretsaw, variable

speed £345
SMART AND BROWN / GLARKSON H3-H5 toggle presses. Each £195/£275

ARRAND 2MT long milling spindie As new ETS
VERDICT Clocks, Lor@'Sl‘mWWic and Imperial models. As new £40
FLAMEFAST LD300 ing Iron Stove £75
GRANITE 18" x 12" Surface Plate £140
VIBROSHEAR Nibblar Justin £425
TRIUMPH BURNERD 4 Jaw Chuck £245
TRIUMPH FACE PLATE D14 £70
VANCO Linisher Very Nica £345
JONES AND SHIPMAN B hing Prass + Stand 2375
CLARKSON Mk | Radius Grinder Attachment. £425
ABB Inverter & 1/2 hp motor, wired up. £250
SIP 7" bandsaw, & coolant, New E£750
WELLSAW Choice £245- £345
BRIDGEPORT high speed drilling head £405
MYFORD dividing head £305
STARTRITE SC315D cul-off saw. £750
DUPLEX D29 toolpost grinder £345
BOXFORD (imperial only) thread dial indicator £65
HOFFMAN ROTARY TABLES Selecti
ABWOOD & swiveltit hine vica, Each £345
BURNERD, D13 6 jaw Griptru chuck £345
VANCO, 1" linishar / vertical + £405
BURNERD, D14 laver collet chuck + coliets £400
BURNERD, LO laver collat chuck + collets £400
VERTEX Divi head New £245
VERTEX 6" - 8” - 10" rotary tables MNaw From £135
BOXFORD Tumst attachmeant 41/2° + quantity of drill chucks. £E25
MYFORD MLT / Super 7 rear tool post £40
MYFORD 254S rear tool post New £40
MYFORD Vertical slide / fixad type (copy)_ £00
LOCKWOOD QUAD HEADED 2mt Die Holdar New £40
LOCKWOOD QUAD HEADED 3mt Die Holdar New E40
LOCKWOOD Test Bar / 2mt Boxed New £30
LOCKWOOD Test Bar / 3mt Boxed New £42
MAGNETIC chuck - 18" x 6" fina pole Never usad £325
TOM SENIOR Model E padestal stand 2160
UNION tool and cutter grinder stand £135
HARDINGE Capstan type toolpost £175
B0 INT Tooling; Salact Just in
STARTRITE 352 band saw £975
STARTRITE 14-S-5 g band saw £775
ALCOSA GF 02011 Rapid NhImU Fi £300
GABRO BF £20-2, 24" Box and Pan general usa fader £325
MYFORD Bumerd Griptru 3 Jaw Chucks Boxad £225
COLCHESTER / HARRISON D13 Bumerd 4 Jaw 8" light body i dent chucks Boxad £175
RJH 4" Linishar / Vertical (Build in Extracti £625
KILNS various WEHES
MICROMETERS and iated ring tools 5iill pach d as new
POTTERY WHEELS, kilns and iatad i Just In Chaap
SPECAC Powdar type pross. £2256
HARRISON L& Metric As is £250
HARRISON L6 Tailstock £245

NEW FROM NEW ZEALAND:- Machine vica, 55mm, Jaws pracision minfatura !we ideal for vertical
slides and smaller milling machines such as BGA now with the swivel base ... e s

Swivel base on own £40

SIP 1 TON MOBILE CRANE 2000. As new £375
MITUTOYO grada A sat of slips £245
MARLCO KNURLERS (clamp type) £75
F.J. EDWARDS 24 hole cutter £525
LARGE BENCH VICE £70
LINK1.5 ton vehicle crana + top hat 625
MITUTOYO 103-013 matric sat £275
NORTON / EDWARDS arbor presses E75/ €145
AJAX 6" £425
SURFACE plates from 12° x 12" to 36" x 367 Very nica from £30
WEBER 11/2 ton mobile garage crane, late blue colour. £405
ELLIOTT 1250 STUFIDIMILL Mcal haad Ona off (rare) £525
RJH linisher 4° wida belt, p £345
STEEL STOCK Just lrlh'ed to callers only

ELLIOT UM /U2 Sotting Head £475

SWAGE BLOCKS £125 /£145
J & S Universal grinding vice Choice £275 / £325
BOX TABLES: Grada A and B, many sizes 240 - £150
SLIPS / GAUGES Metric / Imperial, New Sets; 87 / 81 piece. €215/ £145
HORIZONTAL METAL BANDSAW 6 x 41/2" New £170
COLCHESTER STUDENT / MASTER Round head, face-plates, Small / 1108 ..........cc..rvsen £50 / £80

QUALTERS AND SMITH 6" Hack £345

BORING HEADS 2 / 3 Morsa, RB Taper, Max. Capacity 41/2" round bar .......coeviciennen . NOW, @ach 200
ODONI Machine Bed Clamps (pair) Specill £24.50
HEIGHT GAUGES by Chesterman, Shardiow, Moore and Wright From £05
ELLIOTT 10M Shaper, 10" stroka £975
DIE BOXES From £45
TRANSWAVE 3HP C MNaw £205
TRANSWAVE 5.5HP C: ....Naw £385
TRANSWAVE T2K-RT rotary From £485
CROMPTON PARKINSON 3/4 HP, ma!lmt mount, Boxford / Myford Super 7 Type moto, .............New £140

SANDOWN
|: D D!pu:'Ass PHONE 020 8300 9070 TO CHECK AVAILABILITY OR TO OBTAIN OUR LIST  Gg'¥ii' gl

STANCE NO PROBLEM!!

DEFINITELY WORTH A VISIT ~ ALL PRICES EXCLUSIVE OF VA.T.




Conquest Lathe
NOW INCLUDES TEST CERTIFICATE

S newall

Newall Measurement Systems

£615

CHESTER UTK™

VARIABLE SPEED LIMITED
STANDARD ACCESSORIES & Delivery* ” )

* BOMH 3w CHUCK * |-10MH DULL CHUCK & ARBOR

920 Lathe Deluxe

* SWING OFER BED: 229N STANDARD EQUIPHENT:
* IWING OVER CAOSS SLOE: 133MM = 4" 3w CHUCK
« DISTAMCE BETWEEN CENTERS: 500mn WITH 2 GETS OF JAWS
* SPINOLE BORE: |9 o 7" 4w CHUCK
* TAPER IN SPIRDLE NOSE: MT3 WITH REVERSIBLE JAWS
* Morow: */xp * STEADY REST = FOLLOW MEST
* & Seeeo: 100-1800mrH « MT2 Deap (ENTRE
* Ner weiGHT: 10086 * HT3 Dean cenmne

* 4-War T00L POST

* FACE PUTE

"+ Too Bor &Toot Kir
o TRt & SPUSH GUARD

Price Includes VAT
& Delivery*

Champion Mill

* Drilling Capacity: 20mm * End Mill Capacity: 25mm
* Face Hill Capacty: 63mm = Table Size: 150xé30mm
* Number of Speeds:4 -+ Range: 400-1640rpm

* Spindle Taper: HT3 = Tilting Head: 90" Left & Right

* Motor: "LHP
£

From L.Js
‘-

.

Price includes VAT
& Delivery*

626 Turret Mill

* MiLumG Capacrry: 25HM
* DHLLUNG CAPRCITY: 32HK
= ThBte Sue 152 x 740mM
* FiNe Feeo
* NumeeR OF SPeeps: 9
* SPEED MANGE: |90-2100mPH
« SPMDLE TaPer: MT3 on RS
« TG Heao
« Morox: 1'/p

Price

Price includes VAT
& Delivery*
STANDARD ACCESSORIES
* ONE SHOT LUBRKATION * HALOGEN WORK LIGHT = MACHINE STAND
* Duwsat = MANUAL MO Pars List

Model B-Super

* SWING OYEL BED: 420mH * Duaw s 12
* DISTANCE BETWEEN CENTERS: SO0M = CROSS SUDE TRAVEL: |80mM
» MIL DML SPNDLE TAPER: | 9MM = HoTok: 'ae
« TNISTOCK BARREL TWAVEL: BOMN = NET weiGHT: 155K
o T seeens 60-1300uPn STANDARD EQUIPMENT
* SWING OFER CROSE SUDE: 160MM = 4" 3Jaw Chuck
* SPMDLE TAPEL: NT3 * 2 DEAD CENTRES
* |/2 DRIL CHUCK
* CHANGE GEARS
* HT3 CHUCK ARBOR

Eagle 25 Mill/Drill

* MiL/Duw Caeaomy: 254 * SPINDLE TRAYEL: 100K
* Tate SIE 190 x 585mM = Horon: |4

* Fike Feeo

« Numeen oF Speeos: 12

* SpeeD manGe: 100-21508p

« Spmoie Taeen: MT3

Price

Price includes VAT
& Delivery*

STANDARD ACCESSORIES
* |-13nM DuLL Couck & MT3 Duw Covcr Ansor « EaGlE FACE
MiLL Curter = T3 Timws Wice = MI2 Diawsar = NVR Swiich
GEAR = INTERLOCKED CHUCK GUARD = MANUAL AND PANTS LisT

Craftsman Gap Bed Lathe

* SWING OVER BED: 300MM = SWING OVER GAP: 450MH

* SWING OVER SADDLE: ITONM « DISTANCE BETWEEN (ENTRES: STOMM
* SPINDLE BORE: 36MN = SPINDLE NOSE TAPERL: MTS

= CROSS SLIDE TRAVEL: 150MM = COMPOUND TRAVEL: S9NK

= THISTOCK BARREL TAPER MT3 = TALSTOCK BARREL TRAVEL 92HM

* RANGE OF SPEEDS  50-12501PH

* Momok: 1172 wp

* NEWEIGHT 3981

STANDARD EQUIPMENT:

* 6" 3-JAW CHOCK WITH 2 SETS OF JAWS
= 8" A-pw chuck

* STEADY REST

* FOLOW REST

* STAHD = FACE PLATE

* SPLASH GUARD

* THREADING DAL

* 4-WAY TURRET TOOL POST
* JMT DEAD (EMTELS

* T-SL0MED CADSS SLIDE

* HUOGEN WORK LGHT

Price includes VAT
& Delivery*

Centurion

* SWING CTER BED: 420mM * Duaw 84k MI2
* DISTANCE BETWEEN CENTERS: S2OMM = CROSS SUDE TAAVEL: 200MM
= MiLL DRLL SPINOLE TAPEE: MT3 = Moror: 2 x /e
« TMLSTOCK BARREL TRAVEL: BONN » NeT wiiGH: 23006
o T speeos 160-1360meH STANDARD EQUIPMENT
* SWING CVER SADOLE: 160MN o 4" 3Juw o
-SmuMI:HTJI *1 DEAD (ENTERS
' 1 = /2 DULL CHVCK
= CHANGE GEALS
= MT3 CHOCK ARBOR

Price Includes VAT
& Delivery*

Eagle 30 Mill/Drill

= NiLw/Drite Capecimy: 3264 = Moot: [up
*Tuble SiE 210 x 740mm * HIGH/LoW GEARBOX
= Fine Feep
« Numger o Seeeos: 10
* SPEED 1ANGE: 80-23001eH
= SemoLe Taer: MT3
* SPINOLE TUAYEL: |30MM
= TinnG Heap
Price

£899

Price Includes VAT
& Dellvery*
STANDARD ACCESSORIES
= |-13mm Duw Choce & MT3 Dant Chuce Asson = EAGte Face
MiLL Cumer = VIOO Macuive Vie = MI2 Duwear = NVR
SWITCH GEAR * INTERLOCRED CHUCK GUARD * MANUAL AND PAATS
List

Super LUX Mill

* NiLunG Caacimy: 25K

« DHLUNG CAPACITY: 32K

= TaBlE SiE 240 X 800MM
= FiNe Feep

* NUMBER OF SPEEDS: 6

= SPEED RAMGE: 95-1600apH
= SPDLE Twren: NT3

= Tinwe Hean

= Horok: 1'/we

Price

Price includes VAT & Delivery*

STANDARD FEATURES
* POWERED HEAD ELevamiow « CusT ltoN STAKD
* ANGLE TILTING HEAD = MANUAL AND PARTS List

Email us at CHESTER UK LTD
Clwyd Close

sales@chesteruk.net Hawarden Ind. Park, Hawarden
Nr. Chester, Flintshire CH5 3PZ

Visit our website
www.chesteruk.net
For our Special Offers

*INCLUSIVE OF DELIVERY IN UK MAINLAND ONLY

Call for our latest

Catalogues
01244 - 531631
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