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Pro Machine Tools Ltd

Precision Machines Made in Germany
“For the discerning engineer.” Ne—
s \AMA RECN ucS

Fiing,

Longrtudinal X-axis 500 mm

Vertical Z-axis 280 mm

Transverse Y-axis 150 mm

Optional 180 mm

Power 1.4 kW, 230 V, 50 Hz

Spindle speed rp.m, 180 - 3000

Swivel range both sides 20"

Tool hosdar MT 20ptional
MT3 or SK 30

Drilling stroke A0 mm

Work bench 700 x 180 mm

Wabeco produce precision made
machines by rigorous quality control
and accuracy testing. All lathes and
mills are backed by an extepsive 17 Sttion Rosd Busliais Paik
range of tools and accessories. Banack

Wabeco machines are quality rather Stamford

than far eastern quantity. m Lincolnshire
PE9 3DW

All mills and lathes can be supplied :
fully fitted for CNC machining or can ;::: (&11;%%)) -;%5:,
be retro fitted at a later date.

Pro Machine Tools Ltd

GOL®matic Sales@emcomachinetools.co.uk

See our web site for details.

www emcomachinetoole co 11k



Published by
EMCANTA MEDIA LTD.
Berwick House, 8-10 Knoll Rise,
Orpington, Kent BR& 0EL
Tel: (+44) 01689 899200
Fax: (+44) 01689 899266

SUBSCRIPTIONS

10 issues UK £37.50, Europe £42.00,
US Airmail $70.00, RoW Airmail £44.00
Make cheques payable to
Encanta Media Ltd.

UK & EUROPE
NEW, RENEWAL & QUERIES
Tel: 01689 899200

Email: modelengworkshop@subscription.co.uk

REST OF WORLD
NEW, RENEWAL & QUERIES
Tel: (+44) 1858 438798
USA & CANADA

Tel: (760) 603 9768

Email: info@wiseowlmagazines.com

BACK ISSUES,
BINDERS, PLANS

Tel: (+44) 01689 899228

Email: customer.services@encanta.co.uk

EDITORIAL:
Editor David Fenner
(Tel/Fax: 01738 583832)

(Email: dave fenner@encanta.co.uk)
PRODUCTION: Designer Carol Philpott
lllustrator Grahame Chambers
Commercial Designer Ben Wright
Creative Services Assistant Michele Briers
Production Assistant David Jewiss
Printers William Gibbons & Sons Ltd.
SALES & MARKETING:
Marketing & Subscriptions Manager
Nicola Simpson (01689 899209)
Advertising Manager Paul Baldwin (01689 899217)
Adpvertising Sales Executive Jenni Collins
(01689 899215)
MANAGEMENT:

Acting Creative Director Carol Rogerson
Events Director Jez Walters
Managing Director Owen Davies

@

ENCANTA MEDIA

® Encanta Media Ltd. 2006
All rights reserved ISSN 0959-690%

The Publisher’s written consent must be obtained
before any part of this publication may be reproduced in any
form whatsoever, including photocopiers,
and information retrieval systams.

All reasonable care is taken in the ion of the magazine
contents, but the publishers cannot ml}' responsible for
errors in the contents of this ine or for any loss however
arising from such errors, includi resulting from negligence of
our stafff. Reliance placed upen the contents of this magazine is at
reader’s own risk.

November 2006

John Macdonald’s beautifully restored 1936 Morgan
Super Sports is a regular visitor to shows in Scotland,

On the Editor’s Bench

Dave Fenner's commentary

Basic Electrical Theory (2)
A.C. power for beginners.

Next Issue
Taig/Peatol mill CNC conversion (1)

Mechanical modifications
Buying Engineering Stuff on eBay
A starter guide to internet trading

The Business of Measuring

Systems, standards and equipment

The Bristol Model Engineering And Hobbies
Exhibition 2006

A brief look at the workshop equipment

on show

Renovating A Myford Super 7 Lathe (1)
Work on a sorely abused example
A Lever Locking Topslide (2)

Further design points and initial advice on
manufacture

Curling Tools
Continuing with presswork

Some Thoughts On Cutter Grinding

Attachments, maodifications and methodology
for the Clarkson

A Pair of Gomparators (1)

Accurate bore measurement made easy

Tungsten Carbide Tool Tips For
The Home Workshop

Home brewed brazed tip tooling.
Trade Counter
New items from suppliers

Scribe a Line
Reader to reader

76th Model Engineer Exhibition
Entry form and guidance notes

On the Cover

see p11

See page 57 for our special subscription offer!




For Sale

HARRISON M250 STRAIGHT BED CENTRE LATHE

« Height of centres: 145mm

« Distance between centres: 500mm

+ Swing over bed: 280mm

+ Swing over saddle: 178mm

+ Spindle bore: 35mm

* Spindle speeds: 40 -1500rpm

+ Single phase 1.5hp motor

« C/w 3 jaw chuck, coolant & guard

« Ex School
(‘ﬂ Gl'cu.

www phifgee simmachinery. co. ak . i— . phiiDphigeesimmachimery co.ak

Yaclinstt

Tel: 0114 279 7619 (Simon)

FREE download
Graphic Calculator V9.2

with Electronics, Mechanics and Maths Toolbox.

BB Coapivie Cabenibatng ¥ 9 2

wchaie o ranercel ooe eors + 0 00

includes 'Technology, Hobbies and Education Store' software.

Link your business to thowsands of new

PrinCipleS V9.2 educational and hobbies visitors every

s thi f Il the f: vt day via our sofiware integrated browsers/
omething ror a e ramily!

Installs fo more than one compuler, H O m e St u d y P a Ck
Principles \V9.2! our top selling package for maths, puting, ICT, physics, CDT,
electronics, electrical, mechanics, engineering, PICs, model railways, amateur

radlio, motor vehicle maintenance. GCSE, A-Level, HNC HND and Degree.
Dy i and fully I lled for less than 20p a day, you only pay for as long as you need It!

eptsoft imited, Glebe House, School Lane,

WWWI e pts Oft' co m East Keal, Spisby, Lincolnshire, PE23 4AU

Tel: 01720 754037 email info@eptsoft.com

It a job’s worth
. doing....

Qver 70 challenging projects
for the small workshop owner.
Proven solutions for:

’:} Work Holding and Positioning
1% Tool Holding and Positioning
f.::} Manipulating Tools

f:} Stand -Alone Machine Tools
{:'} Drives and Major Attachments

A

=9 Hemingway

: Hemingway Kits
Send £2 et 126 Dunval Boad, Bridgnorth
Shropshire WV16 4LZ
for our latest United Kingdom
workshop == Tel/Fax: +44 (0) 1746 767739

catalogue ' Email:Info@hemingwaykits.com
or visit our

website www.hemingwaykits.com

Ad List:

Pro Machine Tools [td Pages: 2&7
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Model Engineers’ Workshop

when responding to any advertisements.
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siaw TOSSELF CENTERING CHUCKS SET OF 3 OR 4 SOFT JAWS FOR TOS CHUCKS TOPS QUALITY KEYLESS DRILL CHUCKS 1-13MM
CODE DIA PRICE
XC101 B80MM £58.95 CODE 1o sud PRICE
B oomm ol XC107  8OMM 3 JAW £93.00
XC103 195MM  £72.00 XC108  100MM 3 JAW £94.00 CODE  SHANK PRICE
B 1AW XC109  125MM 3 JAW £96.00 XC123 IMT £99.00
CODE DIA PRICE XC110 80MM 4 JAW £23.50 XC124 2MT £99.00
;‘é}g; ?ggm‘ i";‘;% XC111  100MM 4 JAW £94.50 XC195 3MT £99.00
XC106  195MM  £79.00 XC112  125MM 4 JAW £927.50 XC1926 R8 £96.00
TOPS QUALITY HIGH PRECISION KEYLESS POSILOCK COLLECT SYSTEM FOR THREADED TOPS QUALITY KEY DRILL CHUCKS 1 - 13MM
CHUCKS WITH INTEGRAL SHANK ENDMILLS/SLOTDRILLS ETC
CODE  SHANK/CAPACITY 4. PRICE
XC134  MT2-13MM £49.95 CODE SHANK PRICE
KC135  MT3-13MM £62.95 XC127 1IMT £16.00
XC136  MT3 - 16MM £74.95 XC128 92MT £16.00
XC137  R8-13MM £72.00 XC129 3MT £16.00
XC138 R8-16MM £84.00 XC130 RS8 £20.00
ER25 COLLET SYSTEM TO SUIT MYFORD MLT ETC CODE : SET PRICE SOBA 3" ROTARY TABLE
XC144 OMT 4PC IMPERIAL  £69.50
ﬁ XC145  OMT 8PC MET/IMP  £85.00
——t XC146 3MT 4PC METRIC £69.50 SVERALL hiignr
— ’ XC147  3MT 4PC IMPERIAL  £69.50 SENTRE neigy 4 12
XC148 3MT 8PC MET/IMP £85.00
g e e XC149 R8 4PC METRIC £69.50
i PRIC] XC150 R8 4PC IMPERIAL £69.50 CODE PRICE
XC152 CHUCK & SPANNER 8700 1 | wrici basmriimrriim reeamic U e e et
XC153 SET 15 COLLETS 1 - 16MM £85.00 XC151 R8 8PC MET/IMP £85.00 XC154 £79.95 £69.00
VERTEX ROTARY TABLES SOBA 4" ROTARY TABLES & ACCESSORIES SOBA 6" ROTARY TABLE, TAILSTOCK & DIV
PLATE SET
CODE .
CODE  SIZEe PRICE XC164 Y -'L
XC155 6"/150MM £455 £195 PRICE . ¢ \
XC156 8"/200MM £235 £190 o G‘r -~
XC157  10"/250MM £365 £310 £139.00 <&

VERTEX BSO DIVIDING HEAD C/W 3 DIV PLATES

ACCESSORIES FOR SOBA. & VERTEX 6" TABLES

' g~ nnn :]

CODE CODE TEM PRICE
XC159 4 HZ/VT TABLE £190 £69.,00
XC158 XC160 pe ng TILTING TABLE  £435 £79.95 CODE SET PRICE
p- XC161 TILT ATTACH FOR XC159  £45.95 £49.00 XC165 SET 6 T NUTS £6.00
PR|CE @ XC162 T NUT SET FOR XC159/160  £15.00 £12.00 XC166 SET T NUTS, STUDS & CLAMPS £15.00
b T XC163 TAILSTOCK FOR XC159/160 £39.95 £35.00 XC167 TAILSTOCK £47.95
£255-66 £189.00 XC163V 4 JAWCHUCKONPLATE  £49.40 £40.00 XC168  SET 3 PLATES ETC £35.00
NEW KEAT STYLE ADJUSTABLE ANGLE PLATE MORSE TAPER CHUCK ADAPTOR SET OF MORSE TAPER SLEEVES
00 AND SHESE SUITABLE FOR ROTARY TABLES ETC Gl o - 17
CODE e CODE
CODE MT/CHUCK THREAD PRICE
PRICE XC169  9MT MYFORD THREAD £19.95
PRILE | IXc170  3MT MYFORD THREAD £32.95 PRICE
£34.95 | [XC171  9MT BOXFORD THREAD £35.95
XC1713  3MT BOXFORD THREAD £39.95

ALL PRICES INCLUDE VAT & CARRIAGE (UK MAINLAND)
(Prices are correct at time of going to press and are only available while stocks last)

£4776 £14.95 o
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We ook forward to welcoming you to 2
our stand at the first of the 2007 shows:

THE LONDON MODEL

ENGINEER EXHIBITION
ALEXANDRA PALACE

| 19TH - 21ST JANUARY 2007

Umque spring

J'Oﬂded pJ’unger

. to locate column in
vertical position

—
' : N

* LONGER, WIDER TABLE

» INCREASED LONGITUDINAL AND CROSS FEED

* MORE POWERFUL MOTOR

» METAL HANDWHEELS

* Table: 460 x 112mm Longitudinal travel: 300mm
* Cross travel: 300mm = Motor: 550w

Still only £455 including VAT and delivery

Huge range ol tealing avialiBnie, piease see
SUr Web site Or asE for & Brochure

B\
Hf DELIVERY 'S
AINILAND

0 = § I

" 11 -~
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Wini LATHE

* LEVER OPERATED CAM LOCKING TAILSTOCK

* DIGITAL SPINDLE REV COUNTER

* PUSH BUTTON CONTROLS

* INDUCTION HARDENED BEDWAYS

Supplied with:

80mm three jaw chuck with inside and outside jaws
Faceplate « Four way indexing tool post

Dead centre - A choice of metric or imperial threading
- Centre height: 20mm

- Distance between centres: 300mm

- Motor: 550w

Still only £375 including VAT and delivery

Huge ranae of aCCess0res BValllale; 1iciugir
aoptional threading Kit, four jow enuck, fixed &

Iravalling slead gs, vartical slide, live cefilne,
guicK. enanae oo post (Rilsfock el Jathe 10t

Floase Sep our wen Sie oL asKk 1or o brochiure

0 05 AN ™ Y N Y . T s ol £al



SOMETHING
1O LOOK

FORWARD

here’s something to anticipate twice every

nonth in fascinating Model Engineer magazine!

Vhether yaur interests lie in live steam

ocomotive models, traction engines, internal

-ombustion motors or stationary engines, world

amous M.E. will inspire, instruct, advise and encourage. Model Engineer is
wiblished on the first and third Fridays each month and costs just £1.40 from
1l good newsagents; alternatively, you may care to ensure your regular copies
hrough an annual subscription - a mere £33 .60 for UK readers (overseas rates
ind airmail details on request).

.I ARGUS SPECIALIST PUBLICATIONS
Argus House,

Boundary Way,

Hemel Hempstead,

Hertfordshire,

SPECIALIST @V PUBLICATION [BusAsios




KITS Fﬂﬂ TWO TOOL AND CUTTER GRIIII]ERS

_THE SOPHISTICATED

THE KENNET

FOR INFORMATION ON THESE AND
OTHER KITS S.A.E. TO

MODEL ENINEERING SERVICES
PIPWORTH FARM, PIPWORTH LANE, ECKINGTON, SHEFFIELD $21 4EY
PHONE 01246 433218

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

evaluation!

an .
Use it with your own scans! fﬂjﬁD
| EDIT Download it from:
www.softcover.com

sorrcovem 364 Milton Road, Cambridge, CB4 1LW England.
Tel: +44 (0) 1223 424342

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

Auto Darkening Welding Helmets

2 Models Battery & Solar Powered
Var Shade Range 9 - 13 CE Approved
External rotary shade control

12 month Warranty Spare Parts
Prices incl VAT UK delivery £3.95

Battery Solar
£54.95 £67.95
Lathe & Mill DRO Systems

ia 2 Also from us LMhe & Milling Machine DRO

eV Systams. Hi Spec precision glass scales ¢/w

< display conzoles & all installation fitments
-»/ www.digital-caliper.co.uk
- www.autodarkhelmet.co.uk

75 & | THE MODEL
ENGINEER
B enisition

-~ JRO.COUK

Consoles;

ALLENDALE ELECTRONICS LTD.
43 Hoddesdon Ind. Centre, Pindar Rd,
Hoddesdon, Herts. EN11 OFF

TEL: 01992 450780
FAX: 01992 450781

Digital Readout Display

Suppliers of Tapping Machinery and Equipment...

Auto Reversing Tapping
Heads;
@ Auto reversing tapping heads.
® Push down on the machine quill for
forward drive. Lift quill for automatic
drive without stopping machine.
® Three modals available,
ranges M2-M7, M5~M12 & MB~M20.
L] Athhb Iorquc fo prevent tap break-
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ndmftools

probably the best website for rmachines and tooling In the node! engineeling wor/dl!

just a selection from our curent stock

go to the “new arrival” section of our website for the latest additions to stock

Lathes

Cowells MEDD Precision bench Lathe, Well Toobed, 3ph
Lorch Bench Lathe with Drive Unit, Collets, Hand Rest, Centres
Boxford 125TCL CNC Bench Lathe, 1ph

Boxford 240TCL CNC Lathe, 1ph

Boxford 280 Centre Lathe,5 %™ x 307 Tooled, VGC, 3ph
Boxford 3300 Centre Lathe, 6 42" x 40", Tooled, WGC, 3ph
Boxford BUD 5" x 227 Centre Lathe, Tooled, 1ph, Immaculate
Boxford BUD 5" x 22" Centre Lathe, Tooled, Sph, VGC
Boxford CUD 4 12" x 227 Centre Lathe, 3ph, Choice of 2
Boxford CUD 5" x 22" Centre Lathe, 3ph, Choice of 3
Boxford CUD 4 12" x 187 Centre Lathe, 3ph, Choice of 2
Colchester Bantan 1600 Centre Lathe, 5" x 207, Tooled

Colchester Bantam 1600 Centre Lathve, 5127 x 207, Tooled 3ph, VGC

Colchester Bantam 800 57 x 20" Centre Lathe, Tooled, 1ph
Colchester Bantam 800, 5" x 30" Centre Lathe, Grubbey, 1ph

Colchester Chipmaster 57 x 20 Variable Speed Lathe, 57 x 207, 3ph
Colchester Chipmaster 57 x 20" Variable Speed Lathe, 57 x 207, 3ph

Colchester Master 2500, 61/2" x 407" Gap Bed Lathe, Tooled, 3ph
Denford Startum 4 CNC' Bench Lathe, 1ph

Emeco Maxirmat VIOP Lathe with Millling Head, Rough. 3ph
Emco Maximat V10P Lathe , 3ph, Dirty

Harrison 9" Gap Bed Centre Lathe, Tooled, 3ph

Hobbymat MD65 Bench: Lathe, 1ph

Hobbymat MDGS Bench Lathe with Milling Head, 1ph
Myford MLT Lathe with Gearbox, 1ph,

Myford MLTR Lathe with Stand, VGC, Tooled, Iph
Myford Super7B on Stand, Tooled, VGC, 1ph

Pulira 1750 Lathe with Capstan Attachmendt

Pultra Capstan Lathe on Cabinet Stand

Pruiltea Capatan Lathe with Stand

Raglan Training Lathe, Curently Dissasembled

Sehaublia 70 Ceatge Lathe Iph

Viceroy Plain Lathe, 240 volt

Milling Machines:

£ 650.00
£ 850,00
£ 650,00
£1250.00
£2095.00
£2995.00
£1650.00
£1250.00
£ 32500
£ 650.00
£ 32500
£ B00.00
£2250.00
£ 95000
£1650.00
£ B50.00
£ 595.00
£3250.00
£ 750.00
£ 650.00
£ 750.00
£ 650.00
£ 350,00
£ 750.00
£ 950.00
£1650.00
£2850.00
£ 450.00
£ 650.00
£1250.00
£ 20000
£2250.00
£ 32500

AEW Viceray Horizon Vertical Mill, Swivel head, Power Feed, 30INT £ 975.00

Deckel LK Jig Borer with Jig Grinding Head and Tooling & DRO
Denford Starmill CNC Vertical Bench Milling Machine, 1ph
Dore Westbury Vertical Bench Mill, 1ph, The Best we have had.
Emeo FICNC Vertical Bench Mill, 1ph

Emco Unimat 3 Mentor Bench Top Mill/Dmll, 1ph

Ciravograph Pantograph Engraving Machine, Type & Laminate, 1ph

Greenbank Horizomtal Broaching Machine

New SIP MillDrill, 3 MT, 1ph,

Scnipta SA Three Dimensional EngraverTesinker

Myford VMC Turret Mill, 3 ph

Warco VMC Type X5015 Turnet Mill, Iph, VGC, 2003 Machine
Tom Senior M1 Milling Machine, 3ph, Choice of 3, 3ph

Drilling Machines

Startrite Mercury Bench Drill, 3ph, Old

Boxford Union Pillar Drill, Table Dralled, Rack Op Table, 3ph
Elliott Progress Pillar Drill, Needs Quill Lock, 3ph

Progress 15 Bench Drill, Needs Quill Lock, 3ph

Progress 15 Pillar Drill, Needs, Quill Lock, Handles & Spring, 3ph

Meddings LF1 Pillar Drill, 15" capacity. 3ph

Progress 1S Bench Drill, Needs Spring & Quill Lock, 3ph
Viceroy 20mm Pillar Drill, 3ph

Wnion Pillar Drill, Needs | Handle on Starwheel, 3ph

Milling Tooling
Clarkson RE Autolock d 4 Metric Collets

Clarkson 3MT Autolock Millimg Chick & 3 Collets

Clarkson 2 MT Awtolock Milling Chruck & 4 Imp Collets
Clarkson 10 INT Autolock Milling Chuck & 4 mp Collets
Clarkson 40 INT Awtolock Milling Chuck & 4 Innp Collets
Clarkson 40 INT Avotlock Milling Chuck & 4 Imp Large Collets
Clarkson 30 INT Dedlock 150 Millimg Cutter Holder

Clarkson AMT Autolock Millimg Chiuck & 4 Imp Colleds

Armrand 2MT Boring Head

Arrand 2MT Fly Cutier

Rawlyer Boring Head with W20 Shank

8 Shank Small Boring Head

30 INT Small Boring Head

Vertex. 6" Horozontal/Vertical Rotary Table

Vertex 4" Swivel Machine Vice

5" x 7" Cast Iron T-Slotted Tilting Table

£3500.00
£1250.00
£ B75.00

85.00
150.00
75.00
75.00
35.00
150.00
75.00
60.00
75.00

tmmthmh e

100.00
120,00
110.00
100.00
100.00
100.00
75.00
100.00
75.00
30,00
265.00
65.00
65.00
125.00
68.00
5800

N N e RN

4" Swivel & Tilt Rotary Table £ 120,00
63 Piece 1 4" Bore Arbor Spacer Set £ 7500
Boxford Spares & Tooling

Boxford 5" 3 Point Steady £ 100.00
Boxford Metric Top Slide, Complete £ 6500

Boxford T-Slotted Boring Table, Takes the place of the cross slide, New £ 135.00

Boxford T-Slotted Cross Slide,Fits all ModelsA B,CAUDBUD,CUD £ 85.00
Boxford 6" 4 Jaw Independent Chuck £ 110.00
Boxford 57 Catchplate £ 1500
Boxford Lathe Main Spindle (Used) £ 3500
Boxford 4 147 & 57 Tailstocks £ 12500
Boxford 4102" Travelling Steady £ 48.00
Boxford 4" Chock Backplate, Used £ 1000
Boxford Change Gear Cover £ 4000
Boxford Change Gear Quadrant £ 1500

Boxford Change Gears

These gears will fit all the belt drive Boxford lathes, models, A, B, C, AUD, BUD, CUD.
These will also fit the simialr size Southbend machines.

16T£10.00, 18T£11.00, 20T£11.00, 2ITEN.00,22T£11.00, 23TE£11.00, 24T£11.00,
26TE11.00, 27TE11.00, 28TEL1.00, 30TE12.00, 31T£12.00, 32TE12.00, 35TEX2.00,
36T£12.00, 37TE12.00, 38TE14.00, 40TE14.00, 41TE14.00,42TE14.00, 44TE14.00,
ASTE14.00, A6TE14.00, 4BTE14.00, S0TE15.00, 52TE£15.00, S3T£15.00, S4TL15.00,
S6TE15.00, 50TE15.00, G0TE15.00, 64TE15.00, TITELR.00, T5TL18.00, TOTLR.00,
BOTE20.00, 8RTE22.00, 100TL25.00, 127T£30.00,1000127T Compound Gear £55.00,
12771 35T Compound Gear£95.00, 54/18T Compound Gear£30.00, THIET Compound
Gear £35.00, 32T Tombler Reverse Gear £12.000

Myford Spares & Tooling

Toolinex Quick Change Toolpost & 4 Toalholders, NEW
New Toolmex Quick Change Toolholders, Each

LW Stsines Milling Attachment for Myfaed Super 7 or MLT
Myford 3" x 11/2" x 2" Angle Plate

Myford 4 12" Catelplate

Myford 4" Chuck Backplates

Myford 57 Choek Backplates

Myford 7" Faceplate

Myford Dividing Head & 2 Division Plates

Myford MAT3 V-Block

Myford Metric Conversion Set

Myford Between Centres Boring Bar

Myford Plain Vertical Slide

Myford Swivelling Vertical Slide

Myford Swivelling Vertical Slide, Immaculate

Myford Super 7 Saddle Assembly

145.00
175.00
150,00

LR R R R R R R N R N R N R N R
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Lathe Tooling, General

New 2 Morse Taper Live Centre

New 3 Morse Taper Live Centre

Jones & Shipman No 8144 Knurling Toel

2000
20.00
15.00

Jones & Shipman No 8142001 Knurding Tool 14.00
Pultra 10mm Collets, Choice of Sizes Each 15.00
Pultra 8mm Collets, 3 for £25.00 or Each 10.00
Set of 5 Jones & Shipman Lathe Carriers 2500
Miller CNC Quicknurd Knurling Tool 50.00
Dickson Toolholders For Bantam Each 24.00

Dickson Quick Change Toolpost & 3 Holders, (2 7/8" Square)
Arrand 12" Between Centres Boring Bar

Arrand 2 Morse Taper Saw Acbor

Jones & Shipman No 8142001 Knurling Tool
Jones & Shipman No 1027 Kousling Toel

Jones & Shipman Type $144 Knurling Tool

5 Straight Tail Lathe Carriers

Soba 3 Morse Taper Tailstock Die Holder

Soba 2 Morse Taper Tailstock Die Holder

2 Morse Taper Driling Pad Wiith Plain & V Head
5 Off 3 Morse Taper Collets

55.00

14.00

3 Off 5C Soft Collets 20,00
SI6™ & 332" Square SIC Colleis 20.00
14 5C Collets 70,00
9 Boxed 5C Colleis 50,00
Set of 5 Jones & Shipman Bemt Tail Lathe Camiers 25.00
New Soba 2 & 3 Morse Taper Live Centres Each 22.00

Moore & Wright Screwcutting Gauge

Pultra 10mm Collets, We have a small range of sizes Each
Pultra §mm Collets, 3 for £25.00 or Each
Coventry 8DX Diie Head, %" Shank

LE R R R R R R R _E.E R.E N .E.N F N .E N .E N .F N _E.N N N N N
E :

150,00

Herbert 200X Dic Head
Coventry & Herrert Die Heads in Smaller Sizes
Bilz Type 4-1211 Radins Taming Attachment for Large Lathe

Milling Tooling

Vertex 47 Swivel Milling Vice

Vertex 5" Swivel Milling Vice

Vertex 67 Swivel Milling Vice

New %" Clamping Kit

Centec Horizontal Arbor Suport

AB Creed 2 Morse Taper Boring Head

Elliott Model B Precision Boring Head

I Amdrea TS4 5 Morse Taper Boring & Facing Head

I¥ Amdrea T53 50 INT Boring & Facing Head

I Amddrea TS3 40 INT Boring & Facing Head

Small R8 Boring Head

Small 30INT Boring Head

Rawlyer Boring Head with W20 Shank

Wohlhaupter UPA4 Boring & Facing Head

Clarkson 3 MT Autolock Milling Chuck & 4 Imperial Collets
Clarkson 2 MT Autolock Milling Chuck & 4 Impenial Collets
Clarkson 30 INT Autolock Milling Chuck & 4 Collets
Clarkson 40 INT Autobock Milling Chuck & 4 Tmperial Collets
Clarkson 40 INT Autolock Milling Chuck,

Large Type, 2 Imperial Collets

Clarkson 50 INT Autolock Milling Chuck & 4 Imperial Collets
Clarkson 50 INT Autolock Milling Chuck,

Large Type,2 Impenal Collets

Clarkson RE Autolock Milling Chuck & 4 Imperal Collets

4 Morse Taper Horizomtal Arbor

4 Osborme Titanie Collet Chiseks & Quantity Collets

T- Slotted Cast Iron Tilting Table, 5" x 7

6" % 5" % 4 157 Cast Iron Angle Plate

Reeves Swivel Angle Plate Casting Set

3MT - 2MT Open Ended Ejecting Adaptor

Magnetie Chuoeks Ete

Eclipse 107 x 5" Magnetic Chuck

Eclipse 187 x 8" Magnetic Chuck

Eclipse A612 Magnetic Adaptor Plate, 10” x 5"

Eclipse APS610 Magnetic Adaptor Plate, 200mm x 120mm
Eclipse Nos 955 Demagnetises, VGC

Soba 47 x 7" Magnetic Chock

Workshop Equipment & Spares Ete.

Smart & Brown Model A Topslide

Smart & Brown Model A Tailstock

Smart & Brown 1024 Travelling Steady

Smart & Brown 97 Faceplate for Model A

2 PCM Colets Holders with 17 Shanks & 17 Schaublin Colbets
7 Lomg Series Schaublin Collets, 20mm Shank

9 x 10mm Pultra Collets
Alexander 2C Engr Cam Forming A
Jones & Shipman Internal Grinding Antachment

Jones & Shipman Radius Attachment

Jones & Shipman Grinding Wheel Balancer

Myford MG12 Wheel Dresser

Raglan Lathe 2 Point Steady

Deckel FP3 Horizontal Overarm Support

Deckeel FP1 or FP2 Overarm for Vertical Head

Denford Starturn § Tailstock

Jones & Shipman 127 x 12" Precision Co-ordinate Table
Tom Senior Vertical Milling Head

Viceroy 5" Lathe Tailstock

Viceroy Topslide & 4 Way Toolpost

Set of Viekers Machine Dials, Dual Metrie/Tmperial, Unnsed
Hare 585 Power Press

Pinko No I Bench Arbor Press

Denbigh Nio 3 Fly Press

Smart & Brown H3 Toggle Press

Sweency & Blocksidge Large Flypress

Aleosa Ceramic Chip Forge

Blacksmiths Leg Vice

Blacksmiths Leg on Stand

Emir Foundrymans bench with Sand Well & Cover
Flamsefact DS330 Ceramic Chip Forge

Smalll Bench Anvil, 7" Long

£ 200.00

From £25.00 w £ 100.00

£ 250.00

£ 68.00
£ 88.00
£ 100.00
£ 4500
£ 5000
£ 75.00
£ 7500
£ 750.00
£ 950.00
£ 550.00
£ 6500
£ 65.00
£ 265.00
£ 425.00
£ 120,00
£ 110,00
£ 135.00
£ 100.00

75.00
200.00
85.00
50.00
100.00
60.00

Be b P b b

75.00
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Flamefast Wall Mounting Fome Extractor, For Use With Hearths Fte £ 2

TELEPHONE ENQUIRIES WELCOME ON ANY ITEM OF STOCK.WE HOLD THOUSANDS OF ITEMS

NOT LISTED ABOVE. ALL ITEMS ARE SUBJECT TO AVAILABILITY. ALL PRICES ARE SUBJECT
TO CARRIAGE AND VAT @ 17.5%.WE CAN DELIVER TO ALL PARTS OF THE UK AND DLEIVER

WORLDWIDE. OVER 7000 SQUARE FEET OF TOOLS, MACHINES AND WORKSHOP EQUIPMENT.

G AND M TOOLS, THE MILL, MILL LANE, ASHINGTON,WEST SUSSEX, RH20 3BX

e-mail: sales@gandmtools.co.uk

phone: 01903 892510

Opening times: 9am -1pm & 2pm - 5pm Monday to Friday.
9am =12am Saturday. Closed Sunday

web: www.gandmtools.co.uk

fax: 01903 892221
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The update for the MEW index was
published in Issue 118. The index is
compiled by Barry Chamberlain and is
available for Issues 1 to 116 on disc from
him priced at just £10.00 including UK
postage. Unfortunately, his address was
incorrectly given. The corrected version is:
Barry Chamberlain, 43 Waller Drive,
Hardwick, Banbury, Oxen, OX16 9NS.

Several of my “hobby engineering”
friends and acquaintances have interests
represented at the “vintage do’'s” such as
the recent “Farming Yesteryear” at Scone
palace where Gordon Mackie exhibited his
Fordson Dexta and Triumph Twenty One.
Another vehicle regularly seen at these
shows is the immaculately presented 1936
Morgan Super Sports owned by John
Macdonald. A view of the front of the car
with its distinctive Matchless vee twin
engine is shown on the front cover. One
surprise for me was a tractor bearing the
Porsche name, presumably not their most
rapid vehicle.

Workshop equipment was represented
in one sense by the numerous trade stands
offering a wide variety of tools, and in
another by exhibits where stationary
engines were coupled up to drive such
items as drills, saws, grinders etc.

Thanks go to reader Pat Grimes of Aberdour
who rang after a fruitless trip to Coatbridge,
where he intended to visit the Summerlee
Heritage Park. The main exhibition hall,
which houses the principal items of
machinery on show, is presently closed to
allow extensive refurbishment, assisted by
cash from the Lottery Heritage Fund, to the
tune of some £4.7m. It is expected that the
hall will reopen at Easter 2008.

Imminent senility brings with it a desire
for a reduced workload, so | intend to
retire from the editorial chair at the end
of this year. We are therefore keen to
recruit a replacement. If you think you
may be the person for the job then
please get in touch. Whoever takes
over will enjoy making a great number
of new friends amongst staff,
contributors and readers. It is also an
extremely interesting challenge.

November 2006
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Earlier this year | decided to dispose of
the TVR Tasmin. Now | don't pretend to
be in close touch with the classic car
market but it certainly appears to be
pretty depressed here in Scotland.
Numerous adverts and an auction entry
produced no concrete results. | therefore
decided to investigate the possibility of a
trade, and eventually, after an email
exchange of photos, struck a deal over
the phone with Alan Rohers who runs
Lanivet Motors near Bodmin. Its
common for businesses to claim they go
“The extra mile”, well Allan had to go
the extra 1100 miles in total round trip.
So | now have a ‘77 Triumph Bonneville
750 to play with, and of course, can't
resist taking things apart to check on
condition. As this machine will probably
be with me for a few years, a fairly
extensive rebuild is planned for the
winter months. t A !

Having lifted off the head, | reached ilve spﬂngs‘comprss'sethn drill press.
for my trusty valve spring compressor, | |
only to find that it would not fit around
the head casting. After a bit of head scratching, the set up shown in the photo came to
mind and worked perfectly. The valve collets were first jarred free by placing a block of
wood under each valve head and then tapping the top collar with small hammer and
socket to free the tapers. A six inch length of 1.5in. dia bar was faced off and clamped in
a vice, which was in turn bolted to the drill table so that the bar lay directly under the
spindle. This provided a stable base location for the valve head. The “cage” was made
up a number of years ago probably for working on Vauxhall or Rover overhead cam or
V8 engines. It proved very easy to compress the spring, lock the drill quill in position,
and then have two hands free to manipulate the collets.

| also needed a couple of matching piston ring clamps. Now | have vague
recollections of books or magazine articles in the early sixties suggesting the use of
Jubilee hose clips and Heinz beans cans. | think | did try it once but with limited success.
One pattern that | have produced and used in different sizes over a number of years can
be easily made. A strip of 18 or 20gauge sheet
steel is cut wide enough to span a little beyond Home
all the rings, and long enough to be bent around =55 F 7T =
the piston leaving a gap of say an eighth of an ring clamps
inch. A Jubilee type clip is cut, partially
straightened and welded across and near the
top of the joint so that when screwed tight the
rings are compressed. One was made by tack
welding with MIG, the other using a hand spot
welder. Silver soldering would probably work
equally well but | cannot claim to have done it
this way. You might also use a larger clip (or
clips) and wrap right around the steel strip but
this gives you more loose parts to manipulate.

determination of Lou. Rex, BEM. Lou has:
kindly agreed to add to his workload and
assume the lead role in organising the
2006 Model Engineer Exhibition which will
be staged at Olympia 2 from 29th to 31st
December. Given his past success, we all
now look forward to a superb show
located within the metropolis.

It is well known that the Harrogate
exhibition is one not to be missed by
model engineers, and that the organisation
of the event is due to the dedication and
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BASIC ELECTRICAL

THEORY &

The Brennenstuhl PM230 meter

AC power

In the last issue the question of DC
supplies was considered and how various
components function when connected into
a circuit supplied from a DC source. Now
AC supplies will be discussed in a similar
manner.

The first question to answer is why are
AC power supplies the main method of
distribution? The short answer is that it is
relatively easy to change its voltage, a
process that is near impossible in the case
of DC at higher power levels. This enables
power to be transmitted from the power
station at high voltage/low current and then
used locally at a lower voltage/higher
current. Transmitting power at a lower
current means that there will be less power
loss in the cables that will also be smaller
and lighter making them much easier to
install. DC would have to be generated and
distributed at domestic voltages resulting
in much higher currents having to pass
over long distances. The component to
establish the change in voltage is, no
surprise | am sure, the transformer, At
much lower voltages and current the
transformer has also become an essential
component in modern equipment.

Voltage values

| will first deal with the relationship
between the peak voltage and the quoted

12

Harold Hall moves on to consider aspects of AC power circuits.

voltage of a supply. The stated voltage
value of an AC supply, say that known for
the voltage of the domestic supply, 240V in
the UK, is 0.707 times the peak value
(which would actually be 339V). This is
known as the "effective" or "RMS" voltage
(root mean squared), "effective” because it
is the voltage that produces the same
heating effect in a resistor as would a DC
supply of the same value.

In a very few cases the average value is
also used. This is arrived at by taking
instantaneous voltage values at numerous
points on the wawveform, summing them
and then calculating their average. This
results is a value of 0.636 times the peak
value. | have included this for completeness
just in case you should come across it.
However, in all common applications it is
the RMS value that is given.

Sk 1 in the last issue showed how
an AC supply voltage varies with
time, both in magnitude and polarity.
Applying such a voltage to a load will
result in a similar current waveform
and again its quoted value will be the
RMS value, that is 0.707 times its
peak value. Unfortunately, at least in
terms of it being easy to understand,
the current waveform can occur as
shown in Sk 2.1 simultaneously with
(A), before (B), or after (C) the voltage.
The factor that determines this
relationship is the type of load,
resistive, capacitive or inductive.

Taking resistive first, being the
easiest, here the current waveform
will follow faithfully that of the
voltage (Sk 2.1A), known as being in
phase. In this case, calculating the
relationship between current, voltage,
resistance and power will be the same
as for a DC circuit, that is

I=Y%orV=IxRorR="Y%

and
Power = V x | watts

Unfortunately, beyond this point the
calculations become much more complex.
‘Whilst the formula required will be very
similar to those above the term resistance
(R) is replaced by impedance (Z), typically.

=%

Impedance

Impedance, Z, is more complex as it is
frequently not a value for a single
characteristic but a combination of
resistance, capacitance and or inductance,
This is necessary as they frequently occur
together in a single component. Typically,

the windings of a coil will have a
resistance and inductance.

As mentioned above, resistance
performs identically in both AC and DC
circuits. However, unlike capacitance and
inductance in a DC circuit where a steady
state condition is arrived at some time
after being energised, the continually
changing voltage of an AC supply means
that the charge on a capacitor or the field
strength created in a coil is continually
changing. This makes arriving at a value
for Z more complex, especially as the
effects of inductive and capacitive
elements in a circuit are frequency
dependent.

The term for the characteristic that
determines the flow of current through a
pure inductor or capacitor is called
"reactance" and is known by the letter “X".
The value for this can be calculated using
the following formula.

Inductive reactance Xi=2P fL ohms
Where P equals 3.14
f equals the frequency in Hertz
L equals the inductance in Henries

Similarly Capacitive reactance
Xc= 1éPfc ohms

Where C equals the capacitance in Farads

Assuming pure inductance or capacitance
the resulting current would be:

I=Yxorl=Yx

In these cases the current will be out of
phase with the supply voltage by 90°,
leading in the case of capacitive reactance
(SK 2.1B) and lagging when inductive
(SK2.1C). In practice, pure inductance or
pure capacitance rarely occur and the
effect of a resistive element must be taken
into account. As the current due to the
resistive element will be in phase,
resistance and reactance cannot be added
to arrive at a value for the impedance, Z.
The formula for an inductive circuit being,

Z = V(R?+ X9
or for a capacitive circuit:
Z =V(R? + Xc?)

The mathematically minded reader may
have spotted that this uses Pythagoras's
theorem as the resistive current will be at
90deg. to the reactive current.

Because the currents due to inductance
and capacitance lag and lead by 90deg.
that is with 180deg. between them, their

Model Engineers’ Workshop
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total reactance is not the sum but their
difference. The formula therefore becomes
for a circuit containing both inductance
and capacitance.

Z = V(R% + (Xi - Xc)?)

Having arrived at a value for Z then the
current taken can easily be calculated
using the simple formula

=Yz

Power in an AC circuit

From this one may assume that having
arrived at a value for the current (I} the
power consumed would just be the
product of V and | as is the case ina DC
situation. This is not the case and is due to
the fact that the voltage and current
waveforms are out of phase. The amount
is though not fixed as it is dependent on
the relative values of the resistive and
inductive/capacitive elements.

Sk 2.2 shows how the value of the
instantaneous power (\ x I} varies
throughout the voltage cycle, showing
what occurs in three different cases of
voltage/current phase relationship. Sk2.2A
shows that when the voltage and current
are in phase so is the power. However, you
may be surprised to see the power
waveform for the second half of the cycle
is also positive. If you remember your
mathematics you will know that a negative
times a negative results in a positive,
therefore negative voltage times negative
current gives positive power.

In the case of Sk2.2B, for a pure
capacitive load, the current is leading by
90deg. and you have both positive and
negative going power pulses, both being
equal. The capacitor will be charged whilst
the supply voltage is greater than the
charge voltage but will discharge when the
charge voltage is greater than the supply
voltage. The result is that power is just
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shunted back and forth and over the cycle
no power is consumed. From this it can
be seen that with pure capacitance, and
similarly pure inductance, connected to a
supply, current will flow but over a
complete cycle no power will be being
consumed. This, | expect will come as a
surprise to some readers.

Another interesting factor evident from
Sk2.2B is that the frequency of the power
waveform is twice that of the supply
frequency. The reason is because the
instantaneous value of the power
waveform will be zero every time that
either voltage or current passes through
zero which they do at different times. This
situation will occur whenever V and | are
out of phase though the two halves of the
power cycle will not be equal if the angle
of lead or lag is other than 90deg, see
Sk2.2C. Here, less is being returned to the
power source but the power consumed
will still be less than the volts times
current product.

| am concerned that this explanation
has become more involved than | would
like but have been unable to see a way of
emphasising the crucial factor, which is,
that in an AC circuit, knowing just the
voltage and current will not enable you to
determine the power being consumed.
The essential additional factor is the angle

of lag or lead. Knowing that, then
calculating the power consumed is
calculated with the relatively simple
formula

Power = V x | x Cosb watts

where 8 equals the angle of lag or lead,
and Cosf is known as the “power factor”.

Knowing the values of R and X, and that
they are at 90deg. one with the other, the
angle h can be calculated using simple
trigonometrical principles. However, | must
stress that | believe that this level of
mathematical involvement with the
subject, including the formula above, will
be unnecessary for readers of MEW. The
inclusion of them in this article is an
endeavour to emphasis the situation
regarding power in an AC circuit.

Where might this information be of
practical importance? | have known
workshop owners to place an ammeter in
the supply to a machine’s AC drive motor
so as to establish the mechanical power
being demanded. The results from this
though, would be largely meaningless
without knowing the power factor,
enabling the electrical power consumed to
be calculated. Even with this information,
electric motors are notoriously inefficient if
not run near to their rated load and so
using this route to determine mechanical
power needed is far from precise.

With this point in mind | have taken
some readings for the drive motor on my
lathe, a Myford super seven. These are for
the lathe working in three conditions:

1. Line shaft only running,

2. Clutch closed and lathe spindle
running, and

3. Machining a piece of steel 42mm
diameter.

The speed was 600 rpm, feed rate
0.06mm and depth of cut 1.5 mm. The
supply voltage was 240 V at 50 Hertz.

CURRENT (1) IN PHASE

K
2

= /
\ u;'

CLﬂHEHT[ﬁ LEADING BY 90°
A
\/ :

CURRENT(I) LEADING BY

LESS THAN 90°
POWER WAVEFORM(P)
Sk2.2
Amps Cosb Power
Watts
Line shaft only 428 035 360
Mandrel running 4.35 0.41 430
Machining 460 060 662

From these figures it can be seen that
taking the current readings as an
indication of the electrical power
consumed gives a totally false indication
as the current increases by only 7% whilst
the power consumed increases by 84%.
Note how the value for Cos# varies for the
three conditions. If the current value gives
such an inaccurate indication of electrical
power then using it to estimate mechanical
load will be even further adrift.

Readers may wonder what methods |
used to acquire these values, incidentally
all three values are read rather than
calculated. Not so many years ago meters
to read these parameters would have cost
a considerable amount. However, the
Brennenstuhl PM230 at under £20 (ref. 1)
and seen in Photo 1, is capable of being
switched between time, volts, frequency,
amps, Cos_, watts, kilowatt hours, and cost
of power consumed. It also has some
memory features that enable maximum
values over a period of time to be read
including running time. Amongst other
things | have found it interesting to use
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Sk2.3

this instrument to find out how costly itis
to provide continuous back ground heating
to both my workshop and my greenhouse.

Power factor correction

| am including this purely for academic
interest, that is unless your workshop is in
a very remote location and with the supply
cables a little on the meagre side. In
practice, especially in industry, loads
presented to the supply are invariably
inductive with capacitive loads being rare,
(except for fluorescent lighting | believe).
This means that the supply cables and
transformers (see later comments re
transformers) have to be larger than the
power required would seem to call for.

To overcome this, very large capacitors
are connected to the supply to balance out
the inductive load resulting in the current
demanded being reduced, even though the
power demand remains essentially the
same. The ideal would be to balance the
inductive load precisely resulting in a
power factor of one, zero lag or lead. This
is difficult to achieve but any improvement
is worthwhile in a large industrial setup.
The improvement in power factor mainly
benefits the supply authority, who do as a
result adjust their prices to the consumer
for having installed the equipment.

AC to AC conversion

Converting AC at one voltage to another
using a transformer is common place and |
am sure one that almost all readers will be
conversant with. Whilst | would certainly
not recommend a reader to make his or
her own transformer unless they are fully
aware of the pitfalls and the dangers, just
a little background information here may
not be out of place. The ratio between the
primary and secondary voltages is
achieved by having the same ratio of
turns. That is, for a step down of 2:1 then
the primary would need twice the number
of turns that the secondary requires.

Transformers are very efficient so the
current ratio is very close to the voltage
ratio except that it is of course the other
way round. In the above example the
primary current would be nominally half
that of the secondary, but just a very little
more to allow for losses.

With regard to capacity, transformers
normally have a VA (volts times amps)
rating rather than a power rating in watts,
the capacity is therefore independent of
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power factor. Because of this, if the power
factor can be made to approach the ideal,
as noted abowve, then a smaller transformer
will suffice.

AC to DC conversion

Whilst there are numerous ways of
converting AC to DC, even at very high
power levels, here we are discussing the
basic power supply as used in electronic
equipment, battery chargers, etc. In its
most basic form it will consist of a
transformer feeding the load via a single
rectifying diode. These are devices that
permit current to flow in one direction only
and can be had capable of carrying just a
few milli amps up to hundreds of amps.
Sk 2.3(A) shows how the diode conducts
on one half of the cycle and whilst it is
unidirectional it is far from pure DC. This
arrangement is known as “half wave”. An
improvement shown in Sk2.3(B) uses two
diodes and a centre tapped transformer,
both the positive and negative halves of
the cycle are made available and is known
as "full wave". A further improvement
would be to use a full wave bridge that
uses four diodes, either individually or
these can be obtained encapsulated into a
single assembly. This arrangement is
shown in Sk2.3(C). Whilst it still produces
the same waveform it has the advantage
of using a simpler transformer. The three
arrangements shown would no doubt
suffice (especially B and C) for a simple
battery charger or motor driven toy
maybe, but would though be totally
inadequate as a power supply for
electronic equipment. In this situation we
need to use the charge and discharge
characteristics of a capacitor discussed
earlier to smooth out the result.

If a capacitor is placed across the diodes
output, Sk 2.4, it will be charged up to near
the peak value of the waveform. However,
when the diode's input voltage falls below
the capacitor's voltage the diode will cease
to conduct and the capacitor will then start
to provide the power for the load. During
this time its voltage will commence to fall
as it discharges until it once again is lower
than the diode's input voltage and the
cycle is repeated, Sk 2.5(A). For a
smoother output a larger capacitor
resulting in a longer time constant would
provide the result shown in Sk 2.5(B).

The actual value of the capacitor is not
critical providing the time constant is long

compared to the half cycle time. Knowing
the power supply voltage and the current
taken by the load, the load's resistance can
easily be calculated using Ohm’s law. From
this and with a suggested capacitor, the
resulting discharge time constant can be
calculated.

It is though, also essential that the
charge up time constant is short enough to
ensure that the charge voltage very closely
follows the supply voltage waveform. As
there would appear to be no resistance in
the charge up path one may assume that
the time constant would be very short.
However, in practice this is not the case as
the transformers winding will have a
resistance value that will limit the charge
current. Because of this it may be
necessary to use a transformer with a
higher rating than the load demands just
to achieve a rapid charge up rate.

Resulting voltage

A major guestion to resolve is what should
the transformer output be? Earlier it was
explained that the stated voltage of a
supply was 0.707 times the peak value,
working in reverse therefore the peak
value will be 1.414 times the transformers
stated output voltage. From the above
explanations it should be obvious that with
a generous size capacitor the average
voltage will approach that of the
waveforms peak value.

Unfortunately, if being used to power an
electronic system the resulting ripple will
often be more than is acceptable, even
with a large capacitor being used.
Similarly, the resulting voltage will be
somewhat dependant on the load current
as the greater the current the more the
capacitor will discharge. Also, the output
voltage from the transformer may require
to be a value that is not available as a
standard. Another factor in the choice of
the transformer's output voltage is that a
silicon diode has a forward wolt drop of 0.7
volts. Therefore, with one in each arm this
amounts to 1.4 volts which also needs to
be taken note of, especially for low voltage
power supplies.

Where a smooth supply, or the voltage
value is crucial, then some additional
components will be necessary to smooth
and or regulate the output voltage. In
some cases, especially at high powers, an
inductor in series with the rectifier output
and prior to the capacitor will smooth the
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waveform better than a single capacitor.
Two simple components are available that
will both regulate the voltage and
eliminate the ripple and at the power
levels demanded by simple electronics are
quite cheap. These are either a Zener
diode or a voltage regulator, they also
have the advantage that the smoothing
capacitor, that could be physically large
and expensive, can be much smaller.

Zener diodes

Zener diodes are diodes having a very
specific characteristic, that is they attempt
to hold the voltage across them constant
by increasing the current they pass if the
voltage attempts to increase. Putting it in
simple terms their resistance reduces if the
voltage across them increases beyond
their rated voltage value, even very
slightly. A very basic circuit for using a
Zener is shown in Sk 2.6, in this case the
resistance R absorbs the ripple whilst the
Zener holds the voltage almost fixed. For
this to function the voltage developed
across C would require to be a few volts
greater than the required output, the

additional voltage, including the ripple,
being dropped across the resistance. If the
voltage at the Zener attempts to increase
due to an increase in voltage across C it
will increase the current it passes causing
the resistor to drop the excess voltage. The
voltage at the Zener will therefore rise only
marginally.

Looking at it from another perspective
the sum of the current through the Zener
plus that taken by the load must be almost
constant so that the voltage dropped
across the resistor is essentially constant.
A reduction in load current will therefore
be counterbalanced by an increased
current through the Zener. As the Zener
has to carry a relatively high current the
set up is normally only applicable to a very
low power requirement. Note the
difference in the symbol for a Zener in Sk
2.6 compared to the symbols used for
conventional diode shown in earlier
sketches. Zener diodes also find use within
circuits as a means of protecting delicate
components from voltage surges.
However, for a higher current output, say
up to a few amps, a regulator as illustrated
in Sk 2.7 is preferable. These regulators
can be used back to back to provide
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positive and negative power rails as are
frequently required in electronic
equipment, typically +15V/0/-15V .

Please note that these comments
regarding power supplies are intended to
give an insight only and are far from being
an exhaustive description of the subject. If
you wish to delve more deeply then you
will need to seek out more detailed
explanations, as you will for other parts of
this series. In the next issue we will
conclude with some discussions on simple
logic functions and also various individual
components, typically, transistors,

thyristors, LED's, etc.

Supplier

Brennenstuhl Wattage and Current
Meter PM230 order code BRE-06213k,
from J and L Industrial Supply, 7
Pacific Avenue, Wednesbury, West
Midlands, WS10 7WP. phone 0800
663355, fax 0800 580058. E-mail
sales@jlindustrial.co.uk Web site,
www.jlindustrial.co.uk

Coming up in Issue No. 121 will be

Centrecam
Photo

Mike Trethewey describes a reduced
cost approach to dimensioning and
centering by web cam

Issue on sale 15th December 2006

November 2006

Basic Electrical Theory

Harold Hall concludes this mini series by considering
logic systems, selected electronic components and

electric motors.

9 iinch Disc Sander

Originally for woodwork,
but equally at home on
metal, Richard
Wightman presents a
budget home
constructed machine.

Truing up a Drill Press
Laurie Leonard improves
the accuracy of a budget

@ering. j

(Contents may be subject to change)
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TAIG/PEATOL MILL
CNC CONVERSION

In this first of 3, Tony Jeffree discusses the mechanical modifications

1. Standard Taig motor mounting.

have a Taig CNC mill that underwent a

previous upgrade, documented in an

earlier issue of MEW, to replace the Z

axis with the current specification
“box" slide-way design and to upgrade the
stepper motors to the current 200 oz-in
torque versions; the however, for a while
now | have been wanting to make some
more far-reaching changes to the drive
system of the mill. These changes affect
two major aspects of how the drive system
works:

@® Improving the way that the motors are
coupled to the leadscrew shafts;

® Upgrading the whole of the electronics
and the control software to use a
modern specification microstepping
drive.

Once | had started work on the
mechanical side, | realised that there will
actually be very little difference between
these upgrades and converting a new
manual or “CNC-ready” Taig mill to CNC
operation. So, while describing the
upgrades, | will also include the additional
information that would be needed to
convert a manual mill to CNC.

This article is part 1 of a series of three
that | will write over the next few months
as | work on various aspects of the
conversion. The second part will deal with
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replacing the motors and electronics with

a new microstepping drive system. The
third part will look at the PC and software
elements that will complete the system. As
the writing of these articles will necessarily
go hand-in-hand with my working on the
conversion itself, | cannot offer any
guarantees as to exactly when work will be
completed, however, part 2 has been
prepared and part 3 will follow shortly.

For those readers who have a Taig CNC
mill and are happy with the way their
PC/software/drive electronics are working,
the mechanical changes described in this
article offer an easy way to improve the
way their system works without getting into
the more com plex aspects of electronics
and software; from beginning to end, the
changes described here took me a couple
of (short) evenings of workshop time.

Of course, if you ignore the Taig-specific
aspects of this series of articles, the rest of
the conversion will potentially be applicable
to other mills of comparable size - for
example, the Seig X1 mill that is available
from the various UK machine importers.

Motor mounts and
couplings

The standard Taig motor mounting
arrangement can be seen in Photo 1. This
is basically a length of Aluminium tube
that screws onto the threads on the
outside of the leadscrew bearing housing

2. Detail of threaded location on Z axis.

(see Photo 2 which shows the Z axis
housing with the mount removed), with a
captive rectangular mounting plate drilled
and tapped to match the hole centres on a
standard NEMA 23 frame size step per
motor. These mounting tubes can be
obtained from Taig in the USA or Peatol in
Europe; however, | have also included
drawings of the mount components for
those who fancy making their own (see
Figure 1) - the drawings are pretty self-
explanatory so | don't plan to go into a
blow-by-blow description of how you
would make them. The threaded end of
the tube is split with a couple of saw cuts,
and a setscrew collar is used to clamp itin
position once the tube has been screwed
onto the housing. On my original mill, the
setscrew collar fixing method wasn't used;
the tubes were simply thread locked in
position, so dismantling the mounts for
this exercise involved careful application of
a blowtorch to soften the thread locking
compound to allow the tube to unscrew.
Phote 2 shows the leadscrew shaft "half"
of the motor coupling and the means of
adjusting bearing end float. At the bottom,
next to the bearing housing is an adjustable
indicator dial, engraved in thou as thisis a
20 TPI leadscrew Imperial machine. Not
visible in the photo, there is a small circlip
on the shaft under the indicator dial (but
more of that later). Above that is one half of
the motor coupling, which is axially drilled
to take the four ¥in. diameter plastic quills
that can be seen in the photo; these locate
in matching holes in the motor half of the

3. Four holes can be seen in the end of the
coupling.
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4. Detail of commercial Oldham coupling
which has proved backlash free.

coupling that can be seen attached to the

motor shaft in Photo 3. The indicator dial

and the leadscrew half of the coupling both
have a keyway machined into their bore,
and share the use of a single Woodruff key
that serves to locate them and couple the
drive boss to the leadscrew. The UNF %s nut
on the end of the leadscrew tightens the
coupling boss and the fixed central boss of
the indicator dial down onto the circlip
mentioned earlier; | presume that the
purpose of the circlip is therefore to prevent
over-tightening affecting the smooth
running of the back-to-back ball races that
are contained in the bearing housing. On
earlier machines, this is a half nut held in
place with thread locking compound; on
later machines this is a Nyloc nut.

This drive arrangement was the target
for the mechanical changes in this project,
for the following reasons:

@® The quality of the coupling between
the motor and the leadscrew, and in
particular, control, of backlash in the
coupling, depends upon the accuracy
and stiffness of the four plastic quills
that join the two drive bosses. When
new, these work reasonably well, and
don't introduce significant backlash;
however, at least on my machine, |
have found that they wear over time
and the backlash noticeably increases.

® As mentioned above, the Woodruff key
in the leadscrew shaft serves to couple
the drive boss to the leadscrew. Any
play between the key slot in the shaft,
the key itself, and the keyway in the
boss can show up as backlash in the
drive to the shaft. Although this can be
controlled to some extent by tightening
the nut, this is unsatisfactory (at least,
it was on my machine!), as on one of
my mill axes, applying sufficient torque
on the nut to lock up the drive boss
can also lock up the ball races. On
another of my mill axes, the
positioning of this circlip means that
although you can tighten it up emough
to hold the drive boss in place, it is not
possible to adjust the end float/pre-
load on the ball races. In either case,
the arrangement is unsatisfactory from
the backlash point of view.

@® The plastic quills can be a pain to line
up properly when removing/re-fitting
the motors. While this isn't something
that you need to do frequently with a
properly adjusted machine, it is
irritating on those occasions when it is
necessary. In the various other CNC
activities | have been involved in, |
have found that Oldham couplings
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5. Before and after remachining the lead screw.

(see Photo 4) provide a very
satisfactory, and backlash-free,
method for coupling shafts together,
so the modifications | describe allow
Oldham couplings to be substituted
for the cruder Taig couplings. In the
process, the drive to the leadscrew no
longer relies on (or even requires the
presence of) the Woodruff key, and
end float can be adjusted without
involving the drive coupling hardware.

Leadscrew
modifications

The Oldham couplings that | use are
25mm diameter and each of the hubs is
12mm thick, which is near enough the
same size as the coupling components
supplied by Taig. Howewver, as a plastic
torque plate is used to join the coupling
bosses together, the nut on the end of the
leadscrew needs to be moved to the other
side of the coupling boss. If you are
starting with a manual Taig mill (as
opposed to modifying a Taig CNC mill),
then you will find that the crank handles
take the place of the coupling boss in
Photo 2; otherwise the arrangement
should be the same as described above.

So, what needs to be done is to
machine the ends of the leadscrews down
to ¥in. diameter, for a length of 12mm, to
take a Y%in. bore 26mm diameter Oldham
coupling hub, and to cut a %in. UNF
thread from the shoulder formed by this
machining operation, for a length sufficient
that the nut will do its job of tightening
down onto the hub of the indicator dial
and in turn, adjusting the shaft end float
and bearing pre-load.

The first step is obviously to dismantle
each of the three leadscrews. In the case of
the CNC mill, remove the stepper motors by
unscrewing their mounting screws, and
unclamp and unscrew the motor mounting
tube from the bearing housings. With either
a manual or a CNC mill, you now remove
the two cap screws holding the bearing
plates onto the ends of the axes. The
leadserews can now be unserewed from
their feed nuts and the complete
leadscrewy/bearing housing assemblies
removed from the mill. Undoing the nut on
the end of a leadscrew allows the engraved
dial, and either the coupling boss or the
hand crank lever, to be removed from the
end of the shaft; the Woodruff key and the
small circlip can also be removed, and the
leadscrew will now slide out of the bearings.

The screw is then held in a 3-jaw chuck

with the machined end of the shaft
protruding from the jaws. | used some
brass shim stock to protect the screw from
damage during this operation. | also
supported the free end of the shaft with a 3-
point steady while machining was in
progress.

Once the %ein. diameter has been
formed, the thread for the nut can be cut; if
you don't have a suitable UNF die, a
substitute is perfectly acceptable — %sin.
BSF for example, or maybe even M8 as
%sin. is 7.9375in. Photo 5 shows a “Before
and After” —the upper shaft in the photo is
the original leadscrew end; the lower shaft
shows the result of the re-machining.

The leadscrew end is then fed back into
the bearing housing, the indicator dial
fitted in place (without the Woodruff key),
and the nut screwed into place, using a
drop of thread locker so that it will stay put
if you don't have Nyloc¢ nuts. The nut
should be adjusted so that there is no end
float in the shaft, but not so tight that the
smooth operation of the ball-races is
affected. An Oldham coupling hub is then
attached to the end of the shaft. The split
clamp-type hubs are best for this
application; there are versions with paired
setscrews, but for these you need to file
flats on the shaft. RS stock a wide range of
these couplings with different bore
diameters. The %in. bore clamp-style hub

6. Part reassembled with half of coupling
in place.
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7. The motor mount components.

is stock number 748-055; two will be
needed for each axis (one for the motor,
one for the leadscrew). Stock number 748-
156 is the matching torque plate;
unfortunately the latter only come in packs
of 10. If you don't need more than the
three needed for this conversion, contact
L.S. Caine Electronics who will sell these
components in smaller quantities. The
standard NEMA 23 motor shaft is %in.
diameter; however, some motors these
days have different shaft diameters - |
have used 6mm, 8mm, and 10mm
diameter stepper motors, so best check
what diameter the shafts are before
ordering the Oldham hubs. The %in.
diameter hubs can be bored out for larger
shaft diameters; RS also stock them in
larger sizes.

Feed nuts

The standard feed nuts on the manual
mills, and on the earlier CNC mills, were

plain brass or bronze nuts with no
adjustment for wear; later CNC mills had
nuts that allowed adjustment to take up
wear (a longitudinal slit along the nut and
a clamping screw that allowed the nut
diameter to be reduced). These adjustable
nuts can be obtained from Taig in the USA
or Peatol in the UK if you want to further
reduce the leadscrew backlash. If you plan
to fit these nuts it is worthwhile to take
some time while the mill is disassembled
to adjust the clamping screws for
minimum backlash on the leadscrews.
Obviously, as any wear on the leadscrew is
going to be in the middle of the range of
travel, this is going to be a compromise
between backlash reduction in the middle
and freedom of movement at the ends.

Re-assembling the axes

This is a simple reversal of the disassembly
process. The screw is fed back into the feed
nut, and the bearing housing mounting
plate is re-attached to the end of the axis —
see Photo 6. The motor mount components
(see Photo 7 and Figure 1) can then be
fitted, remembering to fit the motor plate
over the tube first, then the setscrew collar,
before threading the tube onto the bearing
housing. You will need to fit the motor half
of the Oldham coupling, and the torgue
plate, to the end of the motor shaft and do
a trial fitting of the motor, in order to
determine how far the tube needs to be
threaded onto the bearing housing. The aim
is for there to be no end play at all between
the torque plate and the two coupling
bosses; however, avoid any axial force on
the motor shaft, and the cut-outs in the
tubes should end up at the top and bottom,
so the dials will be visible and swarf can fall
through. If necessary, the Oldham hub
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8. Motor refitted now driving through
Oldham coupling.

positions can be adjusted on their shafts to
make this work — their clamp screws should
be accessible through the ports in the
mounting tubes. It is also worth bearing in
mind that although the NEMA 23 standard
calls for a standard shaft length, some of
the ones | have seen with non-standard
shaft diameters also have longer-than-
standard shafts. With these, the ultimate
adjustment option (application of hacksaw-
and-file) may be required. Photo 8 shows
the Y axis fully re-assembled, with the
motor attached to the mount.

Results

Testing the mechanical improvements out
using the original Taig motors and half-
stepping drive system (each half-step
equating to ¥th of a thou) shows that the
backlash in the axes has improved
dramatically - from something in the
region of 3-5 thou on each axis before the
mechanical re-work, to a situation now
where, using a dial indicator to measure
mowvement of the table, | cannot measure
any backlash at all. Thus, if there is any
there to measure, it is smaller than the
mechanical resolution of the drive system
(i.e., less than %th of a thou). | think that |
can therefore safely say that thiswasa

successful exercise. @

Suppliers and other
contact details:

Peatol Machine Tools, 19 Knightlow
Road, Birmingham, B17 8PS, Tel. 0121
429 1015 website www.peatol.com
Taig Tools, 12419 E. Nightingale Lane,
Chandler, AZ 85249 USA website
www.taigtools.com

RS Components. Tel: 01536 201201
Website: http:/rswww.com/

L.S. Caine Electronic Services, 25
Smallbrook Road, Broadway, Worcs,
WR12 7EP. Tel: 01386-852122
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BUYING
ENGINEERING

STUFF ON EBAY

Mike Haughton ponders the plusses and minuses of on-line buying. Note that he has no connection
with any of the organisations mentioned in this article!
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In the beginning...

The on-line auction internet site eBay has
been with us since 1995. The original
concept was for registered users to offer
new or used goods to registered buyers;
the highest bidder at the end of the auction
time being the winner. Now, just about
every country has a national eBay site and
the people at eBay keep developing their
product way beyond the original auction
concept. There are said to be 3.7million
potential buyers and over a million items
listed at any one time in the UK.

These notes are intended for a new
eBay user with engineering and workshop
interests.

How to get started
with eBay...

| find you need a Broadband connection to
get the best out of eBay, but dial-up can
work for simple searching. Log onto the
internet and type www.eBay.co.uk into
your browser (Internet Explorer) address
line and click go or press enter. (Change
the country code from .uk to your own, if
you are outside the UK)

| strongly recommend that if you are
new to eBay, you limit yourself to
searching for goods for a few weeks to get
the hang of how things work. To search
you don't need to register as an eBay
member, you don't need an account and it
won't cost you anything.(Other than your
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internet connection cost) The eBay opening
screen, the home page, will have a search
box at the top. Ignore the invitation to sign
in or register and type Myford in the search
box as in Fig 1 and hit the enter key (or
click on the Search button).

My search results looked like Fig 2 | have
copied the screen with the Windows Print
Screen key and pasted the image into Paint.
Here is a selected area of that screen image.

As you can see, my search returned 382
results (hits) for the search word Myford.
Your search will obviously give different
results as time will have rolled on since |
wrote this article. The search results are
organised by the least time left before the
auction closes. However, you can change
this results sort, if you wish, by using the
sort by dropdown list. Inspection of the first
few results shows that only one is actually
a Myford Lathe, a ML7. The remainder are
goods to which the seller has added the
word Myford to the Item title to get
attention from the search engine. Why?

The seller has to describe his/her goods
with searchable keywords and place the
goods into a Google category. To the left
of the screen displaying the Myford search
results you will see the Google Matching
Categories (Fig 3) and the Myford search
hits in each one. The hits are distributed
over many categories, but mostly in the
Industrial Tools Category, a sub category
of Business, Office & Industrial.

Google does not cater for our specialised
interests very well, so be prepared to use
cunning to search out what you are looking
for. The sellers have also become cunning
and often attach well known machine

names to small Matching
tools. You will see | Categories
that some of the
hits displayed in Business, Office &
your Myford Industrial (349)
search also Industrial Tools (290)
manage to include | Manufacturing &
Harrison, Melaworking (43)
Colchester etc. Of Wsiennoriond
my 382 Myford Hand Tools (14)
results, only 12 more .
were actually Cars, Parts &
Myford lathes.
About 35 entries !fnjm(ﬂl
were for used Garage Equipment &
Myford parts, Tools {22)
indicating a fair Car Manials &
amount of "
L sahing Literature (1)
dismantling going  |Home & Garden (6)
on; a pretty useful |- DIY Tools(5)
recycling service. | Clocks (1)
;':;u?;;icﬁgfgfgw Booke, Comics &
accessories and Magazines (2)
copy parts for sale. |Crafts (2]

Jewellery & Watches

(1)
Search 0 o

keywords ; ,

For the beginner,

searching with keywords is a good place
to start. In general | find that,
manufacturers’ names work well as search
keywords. Try and experiment with
Bridgeport, Elliot, Hardinge, Centec,
Harrison Lathe, Boxford, Denford, Emco,
Atlas, Raglan, Tom Senior, Smart and
Brown, Stuart Turner etc etc. More generic
searches like “metalworking lathe”;
“milling”; “inverter” and “CNC” can work
well, if you are prepared to go through
long lists of hits. You don't need the
quotes “----". Experiment! Type in Myford
Lathe and see that your number of hits
decreases, compared to Myford alone.

The range of engineering tooling on
offer is quite staggering. Search for well
known manufacturers names (Guhring,
Dormer, Presto, Lyndon, Garryson,
Kennametal, Jacobs, Rohm, etc etc.) to
find factory clearance items.

Who is selling?

If you think this all sounds a bit like an
Internet Car Boot Sale, you would be right;
except the prospective customer numbers
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car boot. More on sellers costs later.

Motives for selling, other than the
obvious ones of profit, saving stuff going for
recycling, lifestyle and bereaverment de-
cluttering, have changed. Many of our well
known Home Workshop suppliers are now
taking advantage of the eBay system to shift
their machines and tooling in eBay Shops.
To illustrate eBay Shops, | carried out a
search for Ballscrew. You might get different
hits if you use Ball Screw or Ball-screw!

In Fig 4, you can see a screenshot of my
Ballscrew search results. You should be
able to see that only 2 Items have been
found, but eBay has also found 89 items in
eBay Shops and 22 items from
international sellers. (Off the bottom of my
screen shot) You will also see several Buy
it Now Prices. These developments; Buy it
now and eBay Shops are designed to
support sellers who have many of the
same item to sell, who don't want to
gamble on not covering their costs in an
auction and want to sell today, not at the
end of an open auction. If | click on the
second found item | see the details of the
16mm dia x 5mm pitch x 500mmlong
ballscrew. Here | have cut out two parts of
the screen. In Fig 5 are details of the
ballscrew, the price, the post and packing.
There are more details further down the
page and another button to buy the item.
Shown in Fig 6 are details of the seller.
Study the seller information very closely.
Feedback indicates the posted opinions of
customers that have already bought from
this seller, a measure of their reliability as
sellers. If you click on the Visit the sellers
shop, Marchant Dice Ltd you will be taken
to their eBay shop or eBay store.

An eBay Store is an eBay seller's anline
storefront where sellers can showcase all
of their eBay listings. eBay Store sellers
are trusted and established eBay Sellers
because they must have at least 20
positive Feedback or be ID Verified to open
a Store. A red tag next to sellers' User IDs
indicates they have an eBay Store. By
clicking on the red tag, you will link
directly to those sellers' Stores, (they may
have more than one) where you can
access all of their eBay items. Notice that
the Sellers’ eBay user ID may not be the
same as the Store or company name.

Registering as a Buyer

To make a bid or email the seller for more
information on an item for sale it is
necessary to register with eBay. See the
eBay home page for a link. For a Buyer,
registration is a reasonably quick and free
process. Be ready with a few buyers'
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Fesdback 100% Posiive

Member since 20-Dec-04 in United Kingdom
Reégsterad as a business saller

View seller's other ibams: Slore | List

Visit sellar's Shop:
FMarchant Dice Ltd

Buy safely

1. Check the seller’s reputation
Score: 455 | 100% Positive
Read loedbeck comments

Fig. 6

names for yourself, as these have to be
unigue, eBay will reject any that you
submit that are already allocated. |
recommend that the |D you choose does
not indicate who you are and avoid adding
any numbers after your ID. These can get
confused with your feedback rating.

Registration also brings the benefit of
“My eBay”, which records bids you have
made, things you are watching, and
favourite searches and favourite sellers on
line shops. Things you are watching will
record the final price long after the item
has disappeared from the auction listings.
My eBay is confidential to you and only
visible once you have logged into the eBay
system. So remember your user name and
password.

Meet The seller

In my second “Meet the Seller” example
(Fig 7) you can see a very active seller,
RDG Tools OnLine, part of a family
business that is often seen at Model
Engineering shows. If you click on the
seller's name you will see their trading
record and feedback from customers.
Having found a reliable seller who offers
interesting workshop stuff it's very useful
to add them to your eBay favourites list
and search them regularly. You can also
set up searches that email you when a
new item meeting your criteria is listed.
E.g. you might want to be alerted if a
motor made by Parvalux is listed.

Auction action

So you have seen an item for sale, the
price is currently low; the seller looks OK
and quickly answers any questions about
the goods. You have to decide whether to
bid now (Fig 8) or sit on your hands until

Feedback: 99.8% Positive
Member: since 21-Feb-03 in United Kingdom
Registerad as a business saller
« R fai i nts
Ask seller a guestion
&dd to Favourite Sellers
View seller's other itams. Store | List

Visit sellar's Shop
#RDG Tools OnlLine

Buy safely

1. Check the seller’s reputation
Score. 13822 | 99.8% Positive
Reead feedback comments

2. Learn how you are protected

PayPal Buyer Protection
@O Free Coverage now up to £500,

See aligibility,

Fig.7

Ready to bid

Wyford MLT

T e Miplord MLT

Current sl £330 20

Your masrum b [ |Erdwe EL0 00 42 mare)

| Phocw Bl * | s il conterm i v et e

oty automstcaly bedy on o Selhaf up 1o o s g
Laem shot Deddog

T
Refresh

the last minute and grab a bargain or to
place a bid now and reveal your interest.
eBay will automatically bid for you up to a
limit you set. If there have already been a
number of bids enter a slightly higher bid
and watch to see if you are quickly outbid,
indicating a higher maximum bid has
already been placed.

If you watch the bids towards the end
of an auction there is frequently a lot of
action right up to the final whistle. You
really need to watch using Broadband
and keep refreshing the screen with the
refresh icon (Fig 9). Clicking on the bid
history will show you who has been
bidding. Experienced bidders stay logged
on to EBay during the last few minutes of
an auction, hoping to find it stalled at a
fairly low bid. They then put in a bid
during the final minute. The auction
closes before anyone else can respond.
Great fun if you have strong nerves.
Particularly annoying if you have set your
max bid at, say, £60.05 and it goes at
£50.55. Oh well, that's life. Have another
go later!

Fig.8

Fig. 9
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Fig. 12

Fig. 10
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Fig. 13
PayPal or plastic

So you have won an auction or started a
“buy it now" transaction. eBay would like
you to use PayPal, well they would, they
own the company. (There are alternatives,
Nochex, FastPay or Moneybookers but |
have not used them) Essentially you sign
up with PayPal before bidding and give
them access to your Bank or Credit card
account so they can move your money to
the sellers account once you have won an
auction or pressed a buy it now button.
Sellers don't see your account details or
your real identity, just your eBay ID. All
PayPal transactions are encrypted. Check
that the lock is displayed on the screen.

There is automatic payment tracking
and you have £500 cover through the
PayPal Buyer Protection Scheme. Should
the transaction go wrong (No goods
delivered, goods faulty or miss-described)
there are procedures for recovery of your
money. There are many more details on
the eBay website, please read the details
before you jump in. Go to the eBay home
page to find details.

Should you intend to purchase stuff
from overseas, PayPal is valuable as it also
takes care of foreign currency payments
and currency conversions. Remember you
(UK) can import goods with a value up to
£30 without paying import duty but VAT
may be applied and will be collected at the
point of delivery.

| notice that more and more sellers
based in Europe, China, Hong Kong and
the Far East are listing goods on the UK
eBay. Careful reading of the supplier's
details should provide a clue. A credit card
also carries with it some buyer protection
for on-line transactions, certainly more
than a personal cheque or a debit card.

Registering as an eBay
seller

Having registered as a Buyer, if you wish to
sell goods, you have to register again as a
seller. Ebay will meed credit card or bank
account details as proof of identity. Please
read the appropriate section accessible from
the eBay home page. I'm assuming that if
you have mastered buying then you are
very familiar with the eBay system and will
be able to do this without notes from me.

Charges

As an Ebay buyer using a credit card or
PayPal you don't receive any transaction
surcharges (except postage). Surcharges
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are all levied on the Seller. Some sellers
will however apply a surcharge on the
final auction price to recover some of their
PayPal costs. Around 3.5% is common.
There seems to be nothing illegal about
this, but you need to be aware that some
sellers claw this back and they should say
that they do it.

Most eBay charges fall
on the seller

When a seller lists an item on eBay, you're
charged an Insertion Fee according to the
tables given. If the item sells, you are also
charged a Final Value Fee. The total cost of
selling an item is the Insertion Fee plus the
Final Value Fee. These are UK fees and can
be varied from time to time, so check the
current rates. (See Table 1 and Table 2
below).

Fraud

Many model engineers that | correspond
with are satisfactorily buying new and
surplus machines and tooling on eBay
with little or no problem with fraud. eBay
does a lot behind the scenes to create a
safe trading environment. Nevertheless,
it's a case of buyer beware and friends
have told me that they regularly get
reminders for bills for goods they have not
paid for, nor ever ordered. Ignore them,
they are clearly fraudulent. Like the
scammers that ask you to confirm your
bank or PayPal details. DON'T REPLY.

Insertion Fees (Table 1)
Starting or Insertion
Reserve Price Fee
£0.01 - £0.99 £0.15
£1.00 - £4.99 £0.20
£5.00 - £14.99 £0.35
£15.00 - £29.99 £0.75
£30.00 - £99.99 £1.50
£100.00 or more £2.00
For multiple item listings

in £100.00 or more tier £3.00

Fig. 15

Other ways of
shopping online?

The goods offered for auction are, after
all, sight unseen. For low value items
you are not risking much, and that's
where most of my purchases have been
to date. | might think very hard and long
before bidding for a major piece of
machinery. | note with interest that some
of our traditional suppliers are frequently
placing items on eBay and many now
have eBay shops, often with links to their
regular non eBay on line shops. Search
for your favourites by name. There are a
host of smallish dealers regularly
offering items of interest to us. Figs 10-
15 show a few taken from my eBay
favourites.

Several of these sellers have more
than one eBay shop and also operate an
online shop not connected to eBay.

Even if you don't bid, eBay gives you
a very good snapshot of current prices
for second hand and new machinery. In
my opinion the prices in some auctions
are a bit over the top.

Some of our UK based suppliers
operate very good online shops not
connected to eBay and can be cheaper.
Look for them and use them.

Freecycle

Go to www.freecycle.org and select your
country. This organisation encourages the
gift of unwanted goods to prevent them
going to landfill or recycling. If you want
something or have something to dispose
of, this is a way of extending the useful life
of goods. By its nature this organisation
must work at a very local level. Follow the
above link and select your country, then
the nearest group to you. In joining you
are joining a Yahoo group and will receive
or make offers by email.

Although a comparatively recent
innovation this is clearly taking off in a big
way. Have a go and let me know if you

collect any useful engineering stuff.
mikehaughton@btinternet.com @

Final Value Fees (Table 2)

Closing Price Final Value Fee
Item not sold No Fee
£0.01-£29.99 5.25% for the amount of the high bid (at the listing close for

auction-style listings) up to £29.99

£30.00 - £699.99

5.25% of the initial £29.99 (£1.57), plus 3.25% of the
remaining closing value balance

Over £600.00

5.25% of the initial £29.99 (£1.57), plus 3.25% of the initial
£30.00 - £699.99 (£18.53), plus 1.75% of the remaining
closing value balance
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1. A selection of rules.

BUSINESS OF
MEASURING

Bob Loader takes a look at measurement systems, techniques and

equipment

ext time you measure something,

spare a thought for all those who

did the development and thinking

which has made the business of
measuring things easy and accurate. Go
back a few hundred years and some
aspects of measurement were a bit dodgy.
Once upon a time an inch was the length
of three barleycorns placed end to end:
imagine the hunt for the longest or
shortest ones, depending on which way
the advantage was needed! Even some
towns had their own ways and means of
standardisation.

Enter the modern
standards

Eventually people realised that a standard
was needed, to spell out what was what

and stop the quarrelling. Until the 1960's
there was an Imperial Standard Yard, a
length of specially shaped and stable
bronze with a gold plug at each end. Very
fine lines were engraved on the plugs
exactly a yard apart. An inch was defined
as ¥sth of the Imperial Standard Yard.

The French had a different system and
used the Prototype Metre which was the
length of arc of one minute of longitude on
the earth's surface. It was known as the
International Prototype Metre and, like the
yard was used as the metric working
standard till the 1960's.

Snags and problems

The trouble with mechanical standards, is
that they can be subject to minute
variations caused by all sorts of things like,
humidity, small differences in temperature

etc. One clever clogs even suggested that,
in so many hundreds of years they would
have shrunk enough to be no longer
accurate, we should worry!

The new standard

Engineers and physicists are always finicky
about accuracy and chose light waves for
a standard which will not be affected by all
the variables which bedevil mechanical
standards. So the technical answer is to
use the wavelength of part of the spectrum
of the light emitted by Krypton 86 in a
vacuum. Precisely, one metre
is.1,650,763.73 wavelengths of this light.

In plain language this means that a
micron {a millionth of a metre or 0.00lmm.)
is approximately equal 0.000039in. It is a
bit of a struggle to imagine all this but
luckily we don't have to. For our purposes
all we need to know is that there are two
sorts of standards, line standards and end
standards.

Line standards

These are the simplest and most useful
and are usually different sorts of rules and
verniers, more about verniers later. The
rule is an indispensable tool and with
practice can be surprisingly accurate, in
the right hands to within 0.005in. or
0.20mm and if used by skilled toolmakers
or instrument makers often less. Hard to
believe | know, but | have seen it done.

Rules

Photo | shows a selection of my rules.
From the top, the rule out of a
combination set, below it two &in. /150mm.
ones, the left hand one is the best because
of the satin chrome finish which shows the
graduations beautifully. The right hand
one is one | have had for many years and
it shows the limitations of an ordinary
steel one. Below again, a couple of useful
fragments, the short narrow one made
from a broken depth gauge and the two
inch one both useful for getting into
confined spaces: the two inch one has an
interesting history. The one right on the
bottom is a useful one graduated on one
edge from the middle, which was sent
from America by my daughter and son-in-
law. It is stain-less steel and brilliant for
finding centres.

The two inch rule was once part of my
12in. semi-flexible rule. | foolishly told a
group of apprentices that it would bend a
little. One of them put it to the test and |
soon had three 4in. rules. In the days of
engraved divisions there was always the

2. A rule which has seen better days.

3. Using a block.touma
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4. If possible, set dividers
from an inch mark.

5. A'vernier uses two line scales.

chance that very thin rules would break at
the lines when stressed. | shortened one of
the pieces to 2in. for a particular job.

All measuring is comparing an unknown
dimension with a known one or a standard.
To be ridiculous, you could measure with a
piece of string with two knots in it, but you
would have to know the precise distance
from knot to knot and anything which was
not exactly so many knots would com plicate
things. That's why we need standards.

When using rules for accurate work it
pays to take care. The end of a well-used
one will be a bit battered and worn like my
old 6in. one in photo 2, so any measuring
from zero is best done by butting, the rule
and the part to be measured against a true
flat face as in photo 3. When setting
dividers, start from an inch mark, as in
photo 4 it makes things easier.

Look after rules, do not leave them to
clatter about with other things, the edges

7. Using blocks and
a feeler gauge to get
a dimension right.

November 2006

6. Balls, blocks and
rollers are useful.

get burred easily and you need a clean edge
for checking for flatness. Keep them lightly
oiled. Bumps and burrs can be gently
stoned off. | knew of one rule which was bi-
coloured, lovely and shiny from 2¥%in.- to 6in.
but the first 24in. was a pale brown from
stirring tea, canteen tea at that. When you
are choosing, note that good rules will have
"standard at 20deg. C." marked on them.

The vernier system

We are indebted to the French for the vernier
system, which is a super accurate line scale
sliding against another slightly shorter one. |
won't weary you with the maths or how to
read it, there are plenty of references in
many books. Photo 5 shows a vernier caliper
which | converted into a height gauge.

The clever chap who developed the
vernier and gave it his name, was Pierre
Vernier who, in the early 1600's described
the principle in a book he wrote about
maths. It also included some trigonometry
for finding angles of triangles from knowing
lengths of sides, a clever chap indeed. A
feature of a vernier instrument is that it can
be used for substantial lengths. | have used
calipers up to six feet and height gauges up
to four feet. With such a large caliper, it is a
two-handed job, one person to hold the fixed
jaw on the surface or edge to be measured
from and the other to do the adjustment and
get the feel right, more about feel later.

End standards

An end standard is an accurate method of
checking a dimension from one face to
another and the ultimate workshop end

standard is the slip gauge. Sets of slips are
made in both imperial and metric sizes.
Most of the development was done by the
Johanssen company who used them for
checking various dimensions in the
making of guns, especially the breeches.
They have the important property of
wringing together when one is slid over
the other, as long as they are perfectly
clean. Tests have shown that a couple of
slips, correctly wrung will stand a pull of
up to 200 |bs. without coming apart. They
are the ultimate argument solver in
disputes about dimensions. When | had
access to them | used to check my
micrometer over every 0.1 up to | in.
Imperial sets have 41 or 81 pieces and can
be made up into most dimensions to an
accuracy of 0.0001 in. Slips are simple
looking things, just rectangular metal
blocks of various thicknesses but a lot of
care and technigue goes into the making.
They are made from special steel, sized,
hardened, ground and lapped till the
surface is a super flat and accurate block
with a mirror finish.

They are used for checking precision
equipment, setting gauges and things like
sine bars. With a set of accessories they can
be used as inside and outside calipers,
height gauges, trammels and many other
variations. Although | have used them fairly
regularly, | have never owned any, they are
very expensive, particularly for amateur use.
There are end standards at reasonable prices
but typically for checking micrometers, bars
of hardened steel with lapped ends and
made in inch or metric sizes.

| was lucky enough to acquire a part of a
slip gauge accessory set. A student
dropped one of the internal measuring
jaws on the concrete floor and the tip broke

8. An improvised ball
attachment for
measuring a curve.
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11. The tricky
problem of feel.

off, it is the block in photo 6, which has the
name ‘Matrix" engraved on it. So | have
one block which is extremely accurate.

Balls, Blocks and
Rollers

All of these are useful and photo 6 is a
selection. Sources are, broken bearings,
lengths of silver steel cut into convenient
lengths and in the photo, some pieces of
steel which look like slips but aren't, just
some bits which were part of a job and
rejected for a reason | have forgotten but
very good for awkward measuring, like
checking gaps and similar features. They
can also be combined with feeler gauges

12. Setting by
feel with a
known size.

to get things exact, photo 7. Another
source for steel balls is cycle shops which
sell the races for wheels and bottom
brackets. Never though, take it that the
balls will be exactly the nominal size,
always check. There are also lots of hand-
held games which can drive you to
distraction, where the object is to
manoeuvre steel balls into holes or gaps,
another source of cheapish steel balls. The
three large rollers in the photo are my
toolmakers' buttons, the small ones are
dowels, both are reliable, being accurately
ground to specific sizes.

13. Some features are difficult to get at.
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Micrometers

A 0-1in. or 0-25 mm. is a must for any
engineer. Like the vernier it has a history.
The earliest reference | could find was to a
man named William Gasgoine who used a
sort of micrometer system in the 1600's.
What he used it for was not that clear but
he vwas an amateur astronomer, so it may
have been a sighting device, adjustable,
for finding distances of stars from each
other. Whatever it was, poor William was
killed at the battle of Marston Moor in
1644, the first Royalist defeat in the civil
war. Who knows what his experiments
could have led to, had he lived?

Once again, the French had a hand in the
development of the modern micrometer
and in 1848 Jean Palmer made one which
looked something like the one we use
today, except that the thread showed and
there was no ratchet or locking device. With
the principle established, it took very little
time for improvements to be made and it
was soon adapted for moving and
measuring with machine tool slides. For
precision, micrometers are normally limited
to | in. or 256 mm. total movement because
small and accurate screw threads are best
kept to short lengths.

Many different
Micrometers

There are many variations. Inside and
depth micrometers are both essential in a
well equipped workshop. Each will cope
with a large range of dimensions. Because
of the design of the inside one, it starts at
2in. which is the length of the barrel and
thimble. The range is extended by locking
in extension bars. Some inside ones will
measure from 2in. to 12in. A handle can be
screwed into the body of the instrument so
that it can be used like an inside caliper, its
other name is 'stick micrometer'.

The depth micrometer, like the inside
one, has a range, normally from -0 to 4 or
6in. They have a solid base which the
barrel fits into, making a datum surface.
The thimble screws on to the barrel and
the length bars fit into a hole which goes
all the way through the barrel. To change
the range of measurement, different length
bars are used, locked by a screwed cap.

Model Engineers’ Workshop
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Special Micrometers

If there is a special requirement,
manufacturers will make a special for it
and separate micrometer heads are also
made for fitting into custom made
instruments. In the past machine tools
such as Strippit punch presses and Herbert
Dialset lathes have been fitted with near
standard micrometer thimbles for accurate
setting. There are thread micrometers with
profiled spindle and anvil to fit standard
thread forms, those for soft materials with
very large pads on the measuring faces to
spread the pressure, tube wall ones which
have a ball shaped anvil, and many more.
For versatility, some models have a
detachable anvil which can be changed for
many different shapes and locked with the
right one in place.

There are some bits and pieces which
can be slipped over the anvil to measure
different features; a simple one is an
adapter to measure the wall thicknesses of
tubes and other concawve surfaces. | use an
improvisation, the one in photo 8. All it
needs is a steel ball of a known diameter
and some blue tack or plasticene. As long
as the ball makes a point contact with the
inside of the curve, it is only a simple sum
to find the thickness.

Photo 9 shows a problem which can
affect me. | haven't very big hands and
cannot always use the ratchet. The ideal
solution is to use a micrometer stand for
work where two hands can be used. If no
stand is available, use a small light duty
vice, like | did in photo 10, making sure
that the micrometer is well padded with
some thick cardboard and not too tight.

The micrometer in the photos is mine,
still going strong since 1947.

Getting the feel right

Feel is an awkward thing to describe and
quite often an awkward thing to get right.

If possible always use the ratchet, it is
there to make sure that anyone will have
the right degree of tightness. The fun
starts when the ratchet cannot be used
and this is where feel is important. The
best way | can describe correct feel is that
when the measuring faces slide off the
work, it should feel greasy. This applies to
a vernier or a digital caliper too and is
really one of those things which you have
to practice.

The setting in phote 11 is an example of
setting by feel, another way would be to
lock the micrometer at the dimension and
take it from there. Where there is no
adjustable instrument to use, photo 12,
some sort of standard will do, in this case
a bar of silver steel which is an accurate
and reliable item, but always check with a
micrometer to be sure. Once set, the
caliper can be used to check the awkward
feature in Photo 13.

Digital read-outs

Both micrometers and calipers can be
bought with digital read-outs. The calipers
especially are a boon to model makers and
anyone who has to measure precisely,
sometimes in imperial and metric units. A
touch of a button and they can be changed
from inches to millimeters and also zero'd
anywhere on the scale. | would advise
anyone thinking about buying a measuring
instrument to go for a digital caliper. They
will measure length, both inside and
outside, and depth too. Since Pauline
bought me one for a birthday, the one in
photo 14, | was able to leave my 'old
fashioned' vernier set as in photo 5 set up
as a height gauge.

A modification

The only complaint | have with a digital
caliper is the silly rolling thumb wheel,

which is allegedly the fine adjustment.
Photo 15 shows it. Perhaps | am too
pernickity but | couldn't get on with it so |
had a good look at it and made my own
version, based on the fine adjustment of
any vernier. Photo 16 shows a close up of
the modification. It is much more sensitive
in adjustment, see photo 17. One more
little bit of nit picking, why do they call it a
digital vernier? | haven't seen one yet with
a vernier scale!

Measuring by
comparison

There are many ways of checking an
unknown dimension by comparing it with
a standard or measuring instrument. An
example is shown in photo 18. A pair of
toolmakers' buttons is being used to
position centres of holes to be bored
accurately in the work piece. The feature
being set is the pitch between the buttons.
By using the dial test indicator to transfer
the dimension from button to height
gauge for the top button and the same for
the bottom one the pitch can be calculated.
There are many ways of using this system,
all it needs is some way of holding the dial
test indicator and a measuring device of
the right accuracy. The height gauge could
be replaced by a combination of accurate
blocks, if enough could be found.

That is a very brief look at the
measuring business and some of the
things we use, there are more and | really
have only just scratched the surface. In
conclusion, can | finish up back where |
started. Spare a thought for those who,
without any previous knowledge and
lacking the equipment we have, worked it

all out for us.

Note: photos showing both of the
author’s hands are courtesy of Amanda
Loader

17. Using the modified caliper.
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18. Measuring by comparison.

25



THE BRISTOL MODE
HOBBIES E

Neil Read heads out to the West Country.

en of learning are sometimes
heard to mutter an old adage
that goes something like ‘it is
better to be born lucky than
rich’. Well, | am not sure | agree entirely
with those sentiments but lucky we
certainly were after we arrived at
Thornbury on 18 August 2006 for the
opening day of the above exhibition
organised by the Bristol Society of Model
and Experimental Engineers. Why lucky?
Well, you see about ten minutes after
arriving, the heavens opened and it rained
heavily - so much so that we understand

there was some concern about the
movement of vehicles on the (free) parking
field. We were nice and snug inside the
Thornbury Leisure Centre by then and
although we did not suffer the effects of
the rain we certainly heard it on the roof.
Had no problems getting out of the
parking area either when the time came to
leave so perhaps our luck was still in!

The Bristol Exhibition is now a regular
feature of the model engineer's August
activities and is well attended by the trade
and several clubs and societies
complementing a fine display of the work of

the host society. The team from MEW's
sister magazine, Model Engineer, were
there in some force and a full report will
appear in that journal in due course ably
penned by my colleague Malcolm Stride.
However, | was asked to keep an eye open
for items of interest to readers of MEW and
hence this brief, essentially pictorial report.
The accompanying photos convey a sample
of the workshop equipment on display.
Should you consider visiting this
popular event? Well, if you enjoy looking
at engineering models and tooling,
chatting to like-minded individuals and

1. A sturdy sheet metal bender
by Gerald Roberts of Bristol
SMEE.

Also by Gerald Roberts was
this rivet crop.

A set of bending rolls to the
George Thomas design by
Don. Cordall of Bristol SMEE.
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stocking up on items for your workshop
then why not give it a try. Bristol is one of
the “younger exhibitions on the calendar”
but over just five years at Thornbury, has
grown to be one of those not to be
missed. The venue is easily accessed by
road from both the M5 and M4 motorways
and | bave always found the natives
friendly. Thornbury Leisure Centre is a
modern, pleasant building and parking in a
field behind the main site is free. Food and
refreshments are available on the site.
Keep an eye open for the announcements
next year and give it a try!

Also by Don Cordall, a neat example
of the George Thomas boring head.
A keyway cutter for the lathe built
by David Harding of Bristol SMEE
from a College Engineering kit.

A Versatile Dividing Head fitted with
a stepper motor by Geoff Sheppard
of Bristol SMEE.

Martin Gregory's Quorn tool and
cutter grinder. Mr. Gregory assured
us that he does use the machine
regularly and has to work hard to
maintain its immaculate appearance.
A Colyer/ Caseley cutter grinder by
Peter Richardson of Cardiff MES.

A cutter grinding machine by John
Tovey of Cardiff MES. Not instantly
recognisable as a published design.

. A boxed Versatile Dividing Head by
John Shipton of Stroud SME.

. A Schaublin precision lathe modified
for ornamental turning work and
seen on the Society of Ornamental
Turners stand.

. An unlabelled Wordon tool grinder.
. Also without label, an MES rotary
table.
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1. The most notable absentee item is the top slide assembly. The tray is an obvious custom-made item, for which flimsy (0.5 mm)
galvanised steel sheet had been used. Also, as the stand was the type designed to take the standard Myford imperial thread chart panel,
whereas there is no need for this panel for an imperial gearbox model, this stand obviously couldn’t have been originally suppled with
the lathe. (The standard metric chart is attached to the inside face of the gear cover)

Synopsis

This series of articles describes the
renovation work carried out on a
second hand Myford Super 7 lathe,
with gearbox. This lathe was bought at
an engineering auction in 1999.
Following an introduction, there is list
of the “problems” which were
identified, and which required to be
dealt with in order to get the lathe back
into good working condition. It is
hoped to encourage those model
engineers who would consider such a
task to be quite beyond their
capabilities that this need not
necessarily be the case.

y first "proper" lathe was a
Myford ML7 bought new in
1951 direct from Myford's. It
had lots of use for many years,

mostly on non-model engineering projects.

This lathe cost me just over £100 including
many accessories. If the Super 7 had been
available at the time | would have bought
one of those instead. However, | was to be
committed to the ML7 for about 33 years. |
mention “proper” lathe because my first
lathe — bought from Bond's O’ Euston
Road for about £5 in about 1950, as |
vaguely recall - was tiny, with an
overhanging tailstock end. | can't
renember if | ever set it up and used it.
Presumably | must have done because |
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Mike Thurgood, Cape Town, describes the renovation of a 1964
machine, purchased at auction in 1999.

still have the ¥ith HP single phase motor |
bought for it.

| eventually bought a secondhand Super
7 with cabinet stand in 1985 with the
objective of renovating it as a challenge,
basically. The lathe didn't have a screw
cutting/fine feed gearbox and it was
missing its topslide assembly, a four-way
tool post having been substituted by the
previous owner. | machined a new top
slide assembly using Cl castings |
imported from Britain from an advertiser
in Modlel Engineer by the name Ward. |
also machined a feedscrew and nut for it
(the latter threaded with an Acme tap
bought from Tracy Tools Limited), with a
handwheel (ball handle assembly) and
micrometer dial.

The renovations included repainting it in
bright colours. Once the Super 7 was in
proper working order | sold the ML7. (Let me
explain here that, in order to avoid any
confusion over the hames of parts, | have
emphasised in bold print the names as given
in the Myford listing, but only on the first
occasion that they are mentioned in the text).

The ML7 had, and my first Super 7 has
had, their fair share of work, but the latter
lathe, in particular, has been used far less
use than it otherwise would have been,
since | bought a new Rexon 350m vertical
mill/drill in 1987. Before owning this mill/drill
| never knew what | had previously missed.

There were no problems with my first
Super 7 except that | burnt out the starter
windings of the single phase non-capacitor
start electric motor twice. It was of
Taiwanese manufacture and was supposed
to be rated at % HP but| strongly suspect
that this rated power was its total electrical
consumption, not its true output power.

(I was told by a Cape Town firm who

2. The head end of the lathe was fairly
clean as can be seen in this photo from
the rear, but the lathe and its cabinet had
been repainted, probably not so long
before | bought it.

Model Engineers’ Workshop



3. Two additional short brackets can be
seen supporting the motor hanger plate.
These brackets were checked on
reassembly and | could find no reason to
refit them. Note the front end of the
latheways, and that there is no lever on
the belt tensioning camshaft arm.

specialise in motor rewinds that the
Taiwanese tended to do this at one time.)
The burning out occurred in winter when
starting the lathe from cold in the morning
at the penultimate top mandrel speed
setting. On both occasions | didn't pay
attention quickly enough to the rapid
hunting in and out of the starter windings,
which was followed by ominous smoke
coming from the air circulation holes - the
omen indeed of disaster. Needless to say, |
now take precautions to start up on a
lower mandrel speed in cold weather.

However, as | use standard 20/50 engine
oil for the mandrel and countershaft
bearings this could have explained the
reason for heavy going on cold starting.
Why didn’t | use a light oil in winter?
Because the headstock front tapered
phosphor bronze bearing rapidly warms
up, initially, until the surrounding bearing
housing has also warmed up and
expanded, when the bearing cools down. |
reckoned that using too thin an oil could
accelerate bearing wear.

Acquisition

At a local auction in September, 1999, |
came across a rather mutilated Super 7 on
a cabinet stand, but it had a gearbox, and |
made a successful proxy bid for it. It was
the gearbox which mainly encouraged me

6. This photo shows the most startling
view of the damage to the lathe bed - viz
~2in. removed from its headstock end,
done in the most appalling way. The four
rubber tyres seen on the latheways were
from a kiddy’s toy and were used as
resilient material under the lathe feet!
Better than nothing, | suppose.
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4. A close-up of the lathe carriage. The
base of the 4-way tool post can be seen
welded to the cross slide. The end plate
(or extender bracket) supporting the cross
slide handwheel is clearly non-standard.
There is no thread dial indicator, and the
knob on the carriage handwheel is
definitely non-standard. The cross slide
looks rusty - it sure was.

to make the bid. | could see that there were
going to be some “problems” with the
lathe, but not quite as many as | actually |
found by the time | had completely
dismantled it. Photos 1 to 5 show some
views of it in its as-bought state. (When |
received the parts leaflet from Myford's |
found that my offer in Rands for the lathe
was about a third of that just for a new
gearbox, let alone requiring the longer
leadscrew and hinged changewheel
guard). | enquired about the age of the
lathe from Myford’s, quoting them the
serial number: it was 1964 vintage, the
gearbox being original equipment.

There were quite a number of
problems to deal with, some difficult and
others relatively minor. A list of them is
given below. The rest of this series of
articles describes the remedial work that |
carried out, ending with a Myford Super 7
lathe once again in very good working

7. This view of the underside of the
tailstock body shows how the eccentric
arbor was pushed through the distorted
slot in the eyebolt using a coach bolt.
Although, initially, turning the nut to
tighten the coach bolt against the arbor
and the other side of the tailstock casting
didn’t move the latter through the slot in
the in the eyebolt, a light tap on the head
of the bolt soon shifted it, albeit by a
small amount. This procedure was
repeated until the arbor was clear of the
eyebolt. Doing the job this way avoided
having to apply any potentially damaging
impact force on the casting. Another,
minor, problem was the tight fit of the
arbor in the hole through the rear of the
tailstock casting - seen on the LHS in this
view.

5. This shows the gearbox. Although the
paintwork is dirty and badly chipped, the
gearbox mechanism was found to be in
perfect condition as it had had very little
use. But lots of metal swarf had found its
way into the works over the years.

condition, and undoubtedly which will see
my lifetime out. There are lots of photos
with this series of articles. As in the case of
other articles of mine, | have provided
comprehensive captions to them, with
information additional to the text.

Problems requiring
remedial work

1. There were no raising blocks — see
Photo 1.

2. Nolessthan 2in. had been cut off the
head end of both lathe ways, see
Photo 6. | presume that a previous
owner had decided that, having a job
to do which required a longer gap, it
was cheaper to cut 2in. off the bed of
this lathe at the head rather than buy
a larger one with a bigger gap. The
main problem was that, having angle-
ground vertically and part-way
through horizontally, the pieces of the
bed were then messily broken off!

3. Aflimsy steel coolant tray had been
made for the stand at some time
using 0.5 mm galvanised steel sheet -
see Photo 1. It had been damaged,
very likely during transit to the auction
rooms - the damage to the tray can
be seen to the right in Photo 1. Since

8. The front end of the tailstock showing
the drill chuck No.2 MT arbor actually
brazed both to the tailstock barrel and to
the drill chuck. If the tightening lever
looks slightly bent towards its boss end,
in fact it is. One of the half dozen
unceremoniously hacksawn graduating
marks can be seen on the barrel.
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9. This photo shows all the blemishes on
the tailstock barrel even more
dramatically.

there was no way this tray could ever
be transformed into a strong
component, it was relegated for use
as floor tray under the car

4. Kiddy's toy rubber tyres were used as
resilient supports on the standard
cabinet stand for the bed — see Photo
6. Better than nothing!

5. The lever for the eccentric and lever
assembly from the tailstock had been
bent, and also its arbor wouldn't slide
out of its housing in the tailstock body
because, somehow, the oval hole in the
eye bolt had become slightly elongated
and it was, as a result, slightly smaller
than the diameter of the lever arbor.
{For anyone who hasn’t seen it
removed from the tailstock body, the
eccentric arbor has a reduced-diameter
section machined off-centre to provide
the eccentric clamping action through
the eye bolt and clamp plate when the
arbor is rotated).

The arbor can be seen in Photo 7, but
its offset length is hidden where itis
seen being pushed with the coach bolt
through the arbor locating hole in the
side of the tailstock casting. This
method of removing the arbor from
the tailstock body avoided the risk of
smashing the latter, which could have
easily happened if | had used a
hammer and brute force to drive it
out. Rather strangely, however, the
bend in the handle, which is tapered,
was near to its larger diameter root,
not at its smaller diameter ball end. |
wonder if anyone can explain that

10. This photo shows the remodelled
feedscrew for the topslide on the LHS,
which had yet to be completed at the
time this photo was taken. Also shown is
the camshaft lever (for releasing the drive
belts) with its lever arm missing. A crack
can be seen at the tip of the Cl end fitting,
and also a piece of metal has been broken
from the edge of the hole which takes the
handle shaft.

phenomenon - unless it had indeed
been partly re-straightened.

6. The tailstock barrel was a story in

itself. Firstly, the drill chuck arbor was
brazed both to the barrel and the drill
body! - see Photo 8. Then when |
removed the barrel feedscrew | found
that the ball thrust bearing had been
reassembled not with the ball ring
between the two outer hardened races
with the grooves facing towards the
balls, but both hardened races were
assembled together at the front end,
relying on the pressure of the
shoulder of the adjusting feedscrew
against the ball locating plate to
provide the thrust action! Incredible?
Say it again! Also the barrel had some
“additional” graduations very roughly
cut on it with a hacksaw. It was a
mess, as can be seen in Photo 9.

The question here is why was it
necessary to braze the MT arbor both
to the tailstock barrel and the drill
chuck? Usually the taper of the arbor
in the latter is designed so that the
parts will not too readily separate. A
possible answer, of course, is that it
was done to prevent the drill chuck
from being stolen - that's not so
improbable in South Africa. Or the
No.2 Morse taper had been damaged

12. Another view of the damage and "repair” work, this time showing the top of the
cross slide. One of the steel strengthening plates that were bolted across the brazed
repair on both sides of the cross slide is clearly visible in this view, as is the damage to

the tee slots.
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11. I have included this photo, and the
next three, to show how a vital part of a
lathe can be mutilated beyond recovery —
viz the cross slide assembly. The cross
slide is shown the from its rear end, with
a vee undercut at the normal 60 degrees
on the RHS, but that on the LHS is
machined at a right angle: this the normal
Myford procedure. The thick two-piece
gib strip is attached to the body of the
cross slide with four screws.

7. The motor hadn't been wired up to
the rotary switch for reversing,
although what appeared to be a
standard Santon rotary reversing
switch was present, mounted on the
large format Myford imperial screw-
cutting chart plate - i.e. the one in
which the motor reversing switch is
mounted in the middle, as is shown in
Photo 1. (The switch is, of course,
hidden behind the panel).

Thinking about it, though, the only
occasions | recall wanting to reverse
the motor has been when reverse-
threading a die from a long thread or
cleaning a RH thread, and smoothing

13. This photo shows very clearly the
brazing of the base of the 4-way toolpost
on to the top of the cross slide; the badly
damaged tee-slots; and the brazing across
the top on both sides of the toolpost. The
two strengthening plates can just be seen
on both sides of the cross slide.
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14. The underside of the standard Myford Super 7 cross slide is shown in this photo,
fitted with the standard thick gib strips in two halves, which are bolted to the slide from
the upper surface. The gib strip is in two halves because a single strip this thickness
would not be satisfactorily flexible along its whole length to give the right “feel” for the
movement of the cross slide over its whole travel - it would, in fact, be impossible to
adjust it. Two brazed repair welds can be seen. A total break occurred across the casting
at the point where the holes are drilled on either side and tapped for screws that tighten
brass locking thrust pads against the topslide spigot. Although the feedscrew assembly
is complete, the end plate is an amateurishly made replacement. The Acme thread had
been damaged at one point, not shown in this photo. Also the graduated end of the
micrometer dial had been damaged by grinding.

the surface of a piece of turned wood
with sandpaper. (Slivers of grain
require the rotation to be reversed to
remove them). In contrast, to run in
reverse when taking a substantial cut
would require the chuck to be
positively locked to the mandrel so
that it couldn’t possibly unscrew — and
that definitely does not mean by
overtightening it on the mandrel
thread. None-the-less, when
eventually reassembling | re-
established the reversing capability of
the motor.

The presence of the un-necessary
imperial thread cutting changewheel
chart plate (ie when the lathe has an
imperial thread cutting gearbox)
would indicate either that the lathe
hadn't been bought with a cabinet
stand, or certainly not the one on
which it was now mounted

8. There were a few missing and broken
grease nipples. (Myford's refer to
these as oil nipples, so am | wrong to
be using a low melting point grease?)

9. The lever was missing from the cast
iron boss on the cam shaft and lever
assembly which is used for raising
and lowering the swing head
assembly for belt tensioning - see
Photo 3. Also a small part of the boss
round the hole in which the missing
lever had been fitted was broken
away. There was also a crack in the
metal from this hole to the bullet end
of the Cl boss. Sometime or other the
handle must have had a very hard
knock, but which surprisingly didn't
damage anything else. Photo 10
shows this lever after its removal from
the lathe

10. There was no top slide assembly, only
a fourway toolpost mounted on a
pedestal which was welded to the
cross slide — see Photos 1 & 4.

11. The cross slide was an original
Myford part with the two-part gib strip
screwed to it. The slide had been
broken into two parts across the large
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12.

13.

14.

15.

diameter hole which accommodates
the top slide base. The broken parts
had been brazed tagether and the
base of a 4-way toolpost had also
been brazed on to it - see Photo 4.
Finally, most of the tee slots were
badly damaged - see Photos 11 to 14,
inclusive. | decided that this cross
slide had to be scrapped

The lathe carriage would only move a
short distance along the lathe bed
before binding. Obviously over some
considerable period of use the
carriage had only been moved a short
distance along the bed. | would
imagine this to be a fairly common
problem that arises with a non-
hardened bed, particularly if one
doesn’t rack the carriage right back to
the tailstock every time there’s a need
to move it from the headstock. Vlery
tedious, | know only too well, but it
does lead to even wear along the
latheways. However, badly adjusted
gib strips could also have contributed
to the binding

The lathe mandrel {spindle) had about
1% mm of free axial movement.
Incredible! Luckily — extremely so, in
fact - the front phosphor bronze taper
bearing (spindle bearing — front)
hadn’t been damaged. The wick oil
cup for this bearing had been packed
with grease instead of being filled
with oil. How could anyone have
expected the front bearing to be
lubricated? Well, obviously it could
happen in South Africa.

The oil cups for the countershaft had
also been greased instead of being
filled with oil. The oilways were,
therefore, completely blocked. (The
lathe must have been awfully stiff to
start in cold weather, until the bearing
faces had warmed up). One of the oil
cups was missing, but | found it
hidden in thick greasy dirt in the
swing head casting

Luckily the gearbox was in perfect
condition internally, and it obviously

15. The 60T bullwheel showing the repair
fillet machined to the wheel profile. But
the two 5/16in. diameter holes should be
noted - what are they for if not to fit a
short bar with two pins...

had had very little use. But a feature |
particularly noted and had, in fact,
wondered about for a long time, was
that, over many years, lots of swarf
had found its way into the bottom of
the gearbox casting. This would
indicate that when the gearbox is not
in use - probably 95%, or even more,
of the time the lathe was used - some
form of movable guard is required to
prevent the ingress of swarf through
the gap through which the change
lever is moved - see Photo 5. The
range selector knob on the top of the
gearbox casing — see Photo 5 - had
worked itself loose basically because
there wasn't a flat on the pivot pinto
which it was attached to positively
prevent the locking grub screw from
moving round if excessive force was
applied to the lever.

16. Although the gearbox top cover is
readily removed from the body to give
access to the gear mechanism, the
gears inside leave little access for
cleaning the bottom of the casting,
unless perhaps petrol is used to flush
out the swarf through the oil drain

16. ...for engaging with the protrusion
seen in this view inside the headstock
casting just in front of the RHS mounting
hole in the base when loosening a tight
chuck? This would presumably save a
high force being applied to the Woodruff
key in the vee cone pulley when releasing
a tight chuck, or would it smash the
gearwheel against its key to the lathe
mandrel? Maybe the wooden wedge idea
is the best of all for avoiding tooth
damage, but it still wouldn't help the
Woodruff key for the gearwheel,
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so that | didn't even bother to remove
it right down to bare metal
everywhere, What remained - see
Photos 17 & 18 for typical examples -
was very tenaciously adhering to the
aluminium, and which wasn't lifted
when | subsequently painted with
Hammerite paint

22. One flange on the countershaft Cl
cone pulley had two chips broken
from its edge.

17. Headstock belt guard showing the
clearance cut-out for the swing arm
casting on the RHS from the front, which
has been very roughly increased in size.

18. The cut-out on the LHS of the 23,
headstock belt guard showing the same
rough treatment.

The aluminium motor pulley was
badly damaged, with a large section
of the smaller pulley flange having
been broken off. The repair work will

17.

18.

32

hole. Removing the gear trains in
normal use in order to remove the
swarf would be a rather tedious and
extreme measure, to say the least.
However, in order to properly clean
out the swarf and to allow the inside
of the box to be painted white, the
whole gear train assembly was
dismantled.

19.

There was one broken tooth on the
60T backgear assembly (often referred
to as the “bullwheel”), and likewise
on the 17 tooth pinion on the
matching 17/53T backgear cluster.
Presumably the breakage occurred
through using excessive force at sorme

time with locked backgear to loosen a 20.

tight chuck instead of locking the
mandrel with the pulley lacking pin or,
better still, using a wooden wedge, as
is indeed recommended by Myford's.
But one needs to be very careful when
using that locking peg. though,
because resistance to rotation is given
by the Woodruff keys in the
aluminium pulley wheel on the
mandrel and the bullwheel. The more
one thinks about it, that wooden
wedge is the safest way to ensure the
least damage when loosening a really

tight chuck. 21.

The arbor of the hand traverse pinion
on the lathe carriage was very loose
due to wear of the unbushed hole
through the cast iron apron - a
common problem. Using the
handwheel for this pinion arbor
applies a lot of sideways force and, in
particular, a substantial downwards
force, on to the bearing face in the
apron due to the position of the
former relative to the position of the
operator's hand. These combined
forces result in accelerated wear of
the hole, even though it is 30 mm
long through the wall of the apron
casting.

However, the pinion arbor was also
badly worn down in diameter where it
passes through this hole, as also were
the gear teeth, no doubt by being
pushed hard up against the rack
pinion gear due to the looseness of
the arbor. This wear was probably
compounded by lack of lubrication.
This arbor is, in fact, supported only
where it goes through the hole in the
apron wall unlike the immediately
adjoining arbor for the rack pinion
which is supported at its other end by
a larger diameter phosphor bronze

bush located in the alloy die cast gear
cover assembly.

The hand traverse pinion was replaced
with a new one, and the original hole,
now oval, was rebored and a phosphor
bronze bush fitted, as will be described
later. Myford’s gave me the centre
distance betwween the two arbors.

The knob on the carriage handwheel
assembly had presumably come
unscrewed and had been lost at some
stage, and had been replaced with a
rather odd-looking substitute made
from a length of MS hex bar — see
Photo 4.

The leadscrew nut (half nuts) were so
full of swarf that they hardly engaged
with the leadscrew at all. Apart from
this there was very little wear on the
half nut threads or on the leadscrew
itself, for that matter. But there was
another problem with the two halves
which, somehow, had been badly
distorted, with their stems being
twisted. This distortion must have
prevented their proper engagement
with the leadscrew for years. | will
return to this later.

The headstock belt guard was badly
fitting for some reason - | didn't
investigate this until some time later
because | thought it was merely a
matter of adjustment. The large gap
where it should bear down on to the
headstock can be seen in Photos 1 &
5 and a part of the cut-outs in it which
provide clearance for the swing head
assembly had been very roughly
extended, presumably to increase
clearance for the swing arm when the
belt tension is released. Photos 17 &
18 show the extra cut outs on the
right and left hand sides of the guard,
respectively {as seen from the frant of
the lathe).

Initially | thought that it wasn’t going
to be easy to make an effective repair
to these cutouts but | changed my
mind after | had given the problem
more thought. | will deal with the
remedy later.

Prior to repainting the aluminium
castings | removed the existing paint
with a normal commercial paint
stripper. They were coated with a
lightish grey-white undercoat, which
was also very likely some form of self-
etch primer, not the more common
yellow chrome etch. Interestingly, it
was very difficult to remowve, so much

be discussed later.

24. The spring-loaded roller and plunger
assembly for keeping the headstock
belt guard in the open position was
seized almost solid.

25. Finally, all parts of the lathe which had
the original painted surfaces were
badly chipped and everything
required to be stripped and repainted,
including the cabinet stand

With all these problems there was
obviously going to be a great deal of work
involved in properly renovating the lathe,
and three major components either
required replacements to be purchased
from Myford's, or to make them myself, viz
the cross slide, top slide assembly and the
tailstock barrel.

Because repainting is relatively routine |
don't intend to discuss this in any detail
except to mention that, having stripped off
most of the paint with a paint stripper - not
by sand blasting - | used appropriate self-
etching paints as primers for the
aluminium and cast iron parts. However,
where the original primer was found to be
well adhering to the metal, whether Cl or
aluminium, it wasn't removed. The parts
were then finish-painted with various
colours of Hammerite paint, using both
plain and hammered finishes.

I will proceed to discuss the various
parts of the lathe which needed attention,
and exactly what | did to renovate them
where this was considered to be feasible.
Although | didn't deliberately work out an
order to progress with the renovation, |
decided that the best policy was generally
to work from the bottom up, i.e. from the
cabinet to the lathe bed; then the
headstock, gearbox and leadscrew; next
the lathe carriage; and finally the tailstock.

The work on the cabinet stand included
making a new drip tray because the tray
which came with the lathe was far too
flimsy. (A drip tray is absolutely essential,
of course, even if it is only used to catch
swarf. But in my case it invariably
becomes the repository for a vast range of
bits and pieces, lathe tools and swarf!
Also, when moving the lathe about it is the
tray which one grabs a hold of).

Therefore this tray, together with lathe
bed raising blocks, were made at a
necessarily early stage. | decided to make
the drip tray, rather than buy one, firstly
because it was part of the challenge of the
renovation work that whatever could be
made would be, And secondly, limiting the
cost of bought out items had to be
considered very seriously.

Model Engineers’ Workshop



A LEVER LOCKING

TOPSLIDE &

Alan Jackson continues his
description of this ingenious
accessory shown at the Model
Engineer Exhibition

Part 1 of this article, published in Issue
119, dealt with the general description,
rationale and modus operandi for the
device. Cross slide requirements were
discussed and general arrangement
drawings also given. Consideration is now
given to the top slide, retract mechanism,
and toolpost. Initial comments are made
concerning manufacture.

Top slide arrangement

The drawing, Figure 4, which appeared
with part 1 of this article, incorporates
improvements | can now see over my first
attempt. In photo 5 (also part 1) you will
see that the annulus protrudes on each
side of the top slide. Swarf guards have
been fitted to both sides of the
protrusions. This is not entirely necessary.
For a long time | only had one swarf guard
on the operator side and did not have any
trouble with swarf affecting the locking
arrangement. The design | built is
symmetrical with the annulus in the centre
of the top slide base. If it is offset slightly
towards the operator the annulus can be
enclosed on the side opposite the operator
(Lathe mandrel side). This will provide
better protection from swarf ingress and
also increase the top slide base stiffness.
However | am acutely aware that when
you make things asymmetrical, you create
the potential for prablems; it is so easy to
make it the wrong way round.

The cutting tool should be as well
supported as possible, so | have arranged
for the support beneath the tool to go
directly down to the lathe bed with no
overhang, apart from when the top slide is
moved forward on its own slide. As we are
all aware, the upper slide cantilever should
be kept to a minimum. The overall length
of the upper slide is 6.5in. {165mm) for the
one | made. This allows a movement of
about 90mm, which is adequate. | can see
no reason why this should not be
increased to 200mm, which will give much
longer travel up to about 5in. (125mm),
which will always be useful. | have also
simplified the feed screw nut and made it
adjustable for backlash. The long nut, for
low wear, has two slits in the centre
portion and can be squashed to reduce
(eliminate?) backlash via the two retaining
hex socket cap screws. The feed screw is
now located in a long bore rather than an
open groove, This gives better protection
for the feed screw and makes the lower
slide stiffer but the downside is that the
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8. Stirrup lever. f

stirrup lever pivot pins cannot be removed
if they are plain pins. The new location of
the nut also gets in the way. To solve this |
have threaded the outer part of the pivot
pins to enable their removal.

The width of the top slide adjacent to
the tailstock has been reduced as much as
possible. Not to the extent of some good
previous “L” shaped designs, but
everything helps. There are no locknuts on
the gib screws just because it allows a
clean design, and | have not found the

adjustment to change in use. There are
grub screws with Nyloc inserts available, |
believe, which could be used. | have not
provided a vee slide locking screw either.
These things are personal preferences and
can be incorporated as desired.

Screwcutting Retract

The screwcutting retract arrangement is
also personal preference and steals most

9. Underside view of annulus showing T bars.
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10. Annulus assembled to topslide.

of its concept from George Thomas's
design. | think it differs inasmuch that it
has an extra gear and does not have an
adjustable stop for internal threads. It can
be moved in either direction from its
stopped position for external or internal
threads. There is little | can add to his
guidance and design for feed dials etc. The
main advantage apart from when screw
cutting is to be able to position the feed
dial and hand wheel higher and further
away from the tailstock, | have maximised
this. This also allows for a large handle
and dial, which is heavier for smoother
operation. It is quite possible to omit the
retract part if desired as it is also possible
to fit a hand wheel directly on the feed
screw if preferred.

Toolpost

The toolpost in photo 2 (part 1) was made
from a piece of mild steel | acquired (from
the odds box). It could have been a bit
thicker for the socket screws and it had
some extra notches that | could not
eliminate so they became design features!
However it has served me well. It can hold
two conventional cutting tools and a
parting tool, which unfortunately has no
height adjustment so tools have to be
ground to fit but it does hold the blade
rigidly. There are two grub screws in the
face that can be set to get the blade
vertical. This allows various blade
thicknesses to be used. It is mainly used
for small grooves etc. | use a rear mounted
parting toolpost for larger applications.
There are also two sockets 0.720in. dia. for
mounting boring tools. The eccentric
boring tool holders can be rotated to bring
the cutting tool to centre height. This
works very well and is nice and rigid.

The toolpost does not obviously have
the height adjustment and variety of
toolholders of a Dickson style toolpost (or
the bulk and expense), but it has been
entirely adequate for my needs. | have
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made adjustable packing pieces that fit
beneath the lathe tools and this helps
centre height adjustment. The method of
attaching the toolpost to the top slide will
be to suit the type of toolpost being used.
So, for example, allowance for a suitable
tee slot at the desired height in the top
slide will have to be incorporated if that is
what you require.

Making it

Castings would be nice for the upper and
lower top slide parts but blocks of cast iron
can be obtained from College Engineering
etc. | am not quite sure about the level of
detail required for constructional notes. So
| will confine my description to the
essentially different parts of this design.
There have been many good articles
covering very similar machining
operations, which also occur in
constructing this design. It also depends
on the equipment at your disposal. | made
mine on a 1940s 4.5in. Denham lathe and a
Dore Westbury Vertical Mill/Drill.

Detail drawings are shown in Figure 5
and photo 7 in part1 showed the top slide
dismantled. The only tricky parts to make
were the lower top slide body and the
stirrup shaped locking lever. From distant
memory this is how | made these
components.

Lower topslide body and

stirrup lever

1. Machine all faces of the rectangular
block, for the lower slide, square and
slightly oversize, say 30 thou,
although the length can be the
finished size. The excess material
each side of the vee slide should also
be removed, leaving a raised square
sided centre section.

2. Bore the hole for the feedscrew

through the block. Pack it to the
correct height on the cross slide with
the feed screw nut end facing the
chuck. Drill through and bore the nut
recess to size and depth. The tapped
holes that retain the nut should be
made with the nut in position and
orientated at 30deg so that the slits in
the nut can be compressed by the
retaining screws. The hole for the
operating spindle should be bored
next. Rotate the block so that the
counterbore faces the headstock; pack
it to the correct height. Drill then ream
the bore to size and finally machine
the counterbore for the retaining
screw. The tapped holes for the stirrup
lever should also be completed at this
stage because it will be difficult to do
this into the sloped vee slide surface.
Please note that the holes should be
tapped deep enough for the outer
sections only Oh! | nearly forgot to
mention that you may have to make a
cross slide with tee slots first before
you can do this - jeez what a dummy!

Partially make the stirrup lever, (photo
8) just the top section, making the
vertical arms (undrilled) to the overall
largest section and parallel and the
lower contact face area oversize to
allow for machining. The radius ends
and reduced arm section will be
completed later. The plan is to
machine the annulus recess with the
stirrup lever in situ. This will ensure
that the contact face of the stirrup
lever is correctly shaped.

End mill a rectangular recess in the
lower slide contact face so that the
stirrup lever can be fitted tightly into
its position. Drill and file the vertical
rectangular section holes to a close fit
for the stirrup arms. Fit the stirrup
lever fully in position and drill the
holes for the stirrup lever pivots using
the lower slide body as a drilling jig.
Removwe the stirrup lever and pivots
for the next operations.

Mill the raised vee slide on a vertical
mill parallel to the feed screw hole.

The next operation is to machine the
recess for the annulus so it would be
handy to have the annulus available
as a gauge. It does not need to be
completely finished, just the outer
diameter, chamfer and thickness. Refit
the stirrup lever and retain it with its
pivots. This assembly can now be
mounted in the lathe using a faceplate
or 4 jaw chuck with the annulus
recess on centre. Skim the contact
face fully. Machine the annulus recess
to the final dimensions with a smooth
finish to the annulus contact face. The
location recess for the centre pad
should also be completed at this
stage.

Removwe the stirrup lever carefully so
as not to disturb the mounted position
of the block. The next operation is to
remove half of the recess to allow the
annulus to be inserted in position.

| did this by rotating the chuck 180
degrees by hand taking small cuts
with the top slide. It would be good if
stops can be arranged against the
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chuck jaws to prevent rotating
overshoot. This is slightly more
difficult with the annulus offset
because there is no aperture
available for the cutting tool to finish
in. The removed area does not have
to be accurate it only has to provide
sufficient clearance so that the
annulus can be inserted (that does
sound a bit medical!). Alternatively
this operation could be carried aut
on a vertical mill and a rotary table if
you have one.

Annulus

1. Ithink | made mine from a piece of
stainless steel | found and of
unknown specification. A disc cut
from a bar or plate of mild steel
should be adequate. Bore the centre
first and skim the top face then
mount via the bore and machine the
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periphery.

2. The tee bars or tee bar and two
cylindrical mushroom shapes (see
photo 9). One should be an easy
sliding fit in say the tee slot closest to
the chuck and the other should fit a bit
freer to avoid jamming. An identifying
punch dot should be made on the
upper surface at the end of the
locating tee bar. This is so that the top
slide can be replaced with the tee bars
in their correct slots after it has been
removed. Concentric dowels, around
the fixing screws, position the tee bars
to the annulus. The starting point for
the graduations could be a bit tricky. |
think | positioned the disc using the
tee bar fitted and used a square to line
it up. Graduate the periphery every
degree and stamp %in. numbers
every 10degrees. | used 0 to 90 four
times. But that again is preference.
The portion of tee bar that protrudes
outside of the annulus must be
reduced to be below the surface of the
cross slide when it is in its uppermost
position by say .020in. If this is not
done the top of the tee bars will
contact the underside of the top slide
and prevent the top slide from locking
to the cross slide when the top slide is
set at an angle.

Cross slide

(See photo 11 and Figure 6) | have added
%in. thick mild steel strips to the original
cross slide to form tee slots. 6mm socket
screws secure the pre-machined tee slots
bolted from below. The narrowest part of
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R T [
=
’ . o Fig. 6 Adding tee slots
™
g to a Colchester
R VIEW . &
VRDERSIDE VIEW Chipmaster cross slide
the tee slot should be left undersize and The final section of the article which will
machined to the correct width in situ to appear in the next issue, will give further
ensure parallel slots. It is still possible to construction notes, detail drawings of the
access the gib retaining screws through the retract mechanism and also suggest a
right hand tee slot. | have also filled the design suitable for a Myford 7. Meantime,
existing recesses in the sides of the cross should any reader have queries or
slide, which used to provide access for the suggestions, | can be contacted at:
top slide bolts, the mild steel inserts were alan@jackary. plus.com E‘
made a close fit and superglued in position. K

11. Underside of cross slide showing attachment bolts for steel strips.
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1. 3-D view of U-bend tool. 2. Stage two closing tool.

CURLING

TOOLS

Mike Tierney moves forward from his discussion of simple press
tools in Issue 117 and looks at precision bending, with particular

reference fo hinges.

illustrated in Fig 8. The work is located in a

More sophisticated
presswork

The curling of sheet metal parts, such as
might be applied to the manufacture of
hinges, is an operation which is certainly
within the scope of the home workshop.
One method often adopted by model
engineers, is to silver solder a length of
rod or tube to a sheet metal plate. That's
fine, if you don't need twenty. So we move
on to some slightly more clever presswork
and take a look at the tools required. I've
included two sets of drawings relating to
typical tool designs. The first set of these
shows two separate tools whereby the first
stage of the process forms the blank into a
"U" type bend. The component is then
transferred to the second stage tool, which
completes the rolled hinge. This set of
tools, was designed around a 23 x 30 x
Imm sheet metal blank. Unfortunately,
these tools are no longer available to me,
and | don't have any photographs to
substantiate their existence, as they were
made for a third party many years ago.
The hinge, itself, was designed for a
special purpose, and bears no
resemblance to the hinge that holds up
your back door.

However, the second tool was designhed
to produce hinges similar to the door
hinge. This tool incorporates the first and
second stages in the one tool. The blank
size for this tool is, 40.42 x 50 x Tmm. For
the tool to work, the initial “curl” must be
first introduced. This is done by placing
the blank in the nest, which is set, to allow
the blank to rest on the corner of the die.
The amount will have to be adjusted, to
suit the “curl”. The component is then
placed in the slot, to complete the curl.
Both sets of tools are suitable for the
manufacture of the “hinge” But the
principle for rolling the hinge curl, remains
the same whatever the shape and size

(] . .
Precision bend ing nest which checks lateral movement. A required. However, hinges of very long
spring loaded pressure plate serves a lengths, and large diameter are best left to
During the previous article, mention was downwards clamping function in one the expertise of sheet metal “brake press
made of precision bending tools, which instance, and in the other exerts upward operators” (if there are any left) who have
embody means of accurately locating the pressure, holding the blank in firm contact the necessary tools for performing such
blank, then bending to an accurate 90 against the punch during the down stroke, operations, either for hinge rolling or for
degree angle. Two such tools are finally operating as an ejector. the edge trimming of sheet metal parts.
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Fig. 10

The drawings illustrating these tools, are
only for the engineering techniques
involved in their manufacture. And the
dimensions shown are based on the 23 x
30 x Tmm and 40.4 x 50 x Tmm sheet
metal blanks, already mentioned, and may
not be suitable for the reader's
inclinations. Therefore, no detailed text as
been included for the machining and
positioning of component parts, and itis
assumed that the reader has the necessary
expertise for the satisfactory conclusion of
his own projects. These tools are simple in
design, but will require a certain amount of
engineering skill, and may not be suitable
for the beginner. Successful operation of
these tools depends on the accurate
alignment of the top and bottom tools,

therefore, it is absolutely essential that all
parts are machined square, otherwise,
problems will arise when trying to form
the curl. Sometime in the near future, |
would like to complete the series, by
including the principles involved in the
design for the manufacture of a “Piece and
Blank Tool” to produce both parts of the
hinge described, in the one press tool.

The curling operation

The secret of successful curling
depends on the “start curl” Fig 9. In a
commercial volume production activity,
the start curl is usually introduced at
the blanking stage Fig 10. This shows a

tool that in one operation, punches out
the shaped blank, and creates the initial
bend, ready for the form tool. In the
first set of tools tool described here, the
“start curl” has been replaced by a
complete U-bend in a first stage tool.
This is a good 50% of the rolled hinge.
To successfully complete the curl, we
transfer the first stage form, to the
hinge-closing tool. The reader will now
require a tooling aid, a length of rod,
the inside diameter of the proposed
hinge. This is placed inside the u-bend
and acts as a gauge for the internal
diameter of the hinge. It is left in this
position as the press descends to roll
the final curl. The rod should not be
clamped tight inside the curl, therefore
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Fig. 12 Second stage tool - Assembly and details

careful setting of the press is to be © NEST FOR FIRST
considered. Again, | stress the importance STAGE STAGE BEND
of machining the parts square. We will BEND (START CURL)
look now at these two separate tools. BLANK IN POSN 1

HEEL |FOR FIHSTSTAGEL/
The make up of this may be seen in \ FINAL STAGE FOR
photo 1. Fig 11 then gives an isometric ‘\ ROLLING THE FORM [T
view and the details of the cc_)mponents. SLOT TO SUIT
The manufacture of the tool is based _!\_MAT'LTHmKI\.Eﬁs

upon the same set-up, as the ‘vee tool'.
The only difference is that the “vee” is
replaced by the U-type shape. The guide

plate is removed, and adjustable nests AGOOD EIT BETWEEN THE
are located on the die face, and the HEEL BLOCK & THE MATERIAL
punch to suit the die form. The main l

parts tools can be made from either, mild

steel, or tool steel, and gauge plate is p—\JAS?ZOEN%TEE;L?#E%gYG
suggested for the punch. But whichever ' A THE PUNCH & DIE
material is used, heat treatment may be START CURL——- FACES MEETING AT 'A'
considered as an option which would be

beneficial for the life of the tool; mild
steel, case hardened, and tool steel HINGE MAT'L IN PLAGE
hardened to 56-68R. The problem here is FOR FINAL ROLLING
that, distortion would almost certainly
take place, and that the forms would
need finish grinding square with the,
base of the toals. In a professional
situation where industrial tools are made

Fig. 13 Combination tool - Assembly and operation

for high volume production, the cost of The hlnge CIO‘Slng "OOI have to be longer than that specified on
heat treatment and grinding is easily the drawing, because of the form radius,
justified by the increased tool life. In the This tool is depicted in photo 2, with the which will first have to be a bored hole to
home workshop, such facilities may not component drawings appearing in Fig 12. produce the required radius. But most

be immediately available, and for the Both top and bottom tools were made importantly, the tooling holes will have to
amount of use expected, it may not be from a piece of 50mm square bar, which be intraduced, before any work can take
worth the expense of paying for was suitable for the size of the hinge to be place on the form shape. Two of these are
commercial services. manufactured. Initially, the top tool will denoted on the drawings by the dowel
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Fig. 14 Combination tool - details
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symbol (somewhat reminiscent of a
German car maker and also the centre of
gravity for model aircraft plans). Fitting
dowels is one approach to achieving
accurate measurements. The tooling holes
provide datum locations from where all
the dimensions are related. These must be
in place before any work can start on the
die and punch forms. The dimensions
related to these tooling holes, help line up
the two tools correctly, also assist in
ensuring their correct relationship.

Machining the forms

With the holes bored in the top and bottom
tools. The 17.1297 and the 22.3269 faces
can be machined. Note that | have
presented an order of accuracy that would
be applicable to high quality toolmaking.
The reality of course is that most of us will
not be able to measure reliably to such
levels, never mind work to tolerances of a
tenth of a thou. The 45-degree angles must
be also be machined to 15.000 for the top
tool, and 12.000 for the bottom tool. The 45
degree angle, and its associated
dimensions, will need setting accurately
with the aid of a sine bar, or sine table. For
those readers who do not have one, then
I've included dimensions for a second
tooling hole, which can be utilised for
setting the 45 degree angle, by inserting
two 5mm dia pins in the tooling holes
clocking the two holes parallel in the
machine vice, Then, with the aid of depth
mike, the 15.000 and the 12.000 dimensions
can checked with some accuracy.
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The combination tool

The second arrangement is a slightly
different set-up. Here, location of the work
in one part of the tool creates that
extremely important “start curl”. It is then
moved to a second position to successfully
roll the hinge. This two stage operation is
shown on Fig 13. This requires only a
slight bend on the end of the blank to
make it work. To produce the start curl, the
blank is placed in the nest (see drawing)
and set on the edge of the first stage bend
with a slight over-lap. The nest will have to
be adjusted to obtain the best position;
also the D.L. will first have to be
calculated. Having established the first
stage bend, the component is placed in the
slot to complete the curl. Making sure, that
the punch is a good fit between the “heel
block” and the component. It will be seen
that the action here takes a slightly
different form, in that the work is forced to
slide around the tool in contrast to the
earlier action, which was principally
bending. It is likely that the application of a
lubricant would be of benefit. Fig 14 gives
the component details.

Conclusion

Both sets of tools are dimensioned for a
particular size of component, and of
course, the specific sizes given may not be
suitable for a particular project. But for the
enthusiast, who may require to produce
hinges for model making, or other
applications, then | hope that the

information will be of some assistance.
Both types of tools work very well. It
should be borne in mind, however, that
with most tool making, some trial and
error work will be necessary obtain the
desired results. One final point to note is
that results can be guite sensitive to any
variation in material thickness. It is not
unknown for sheet material to vary by
several thou across the width. So, make
sure you use the same material for both
the development and production of the
component, otherwise you may not get
the same or consistent results. r-Y

3. Combination tool.

41



SOME THOUGHTS
ON CUTTER
GRINDING

1. Micrometer dial
graduated on 100
divisions each of 0.007in.

he enjoyment of our hobby is
enhanced by having really sharp
tools. Soon after | acquired a
milling machine this aspect rapidly
became apparent and the prospect of
frequent visits to the nearest commercial
tool grinding outfit was off-putting to say
the least. That, and the innate desire of all
model engineers for independence and self-
sufficiency, prompted a decision to invest in
a cutter grinder. The question of course then
arose - make one or buy one? Fortunately
the decision would not be constrained by
workshop space so | opted for an industrial
type machine on the basis of “what's good
enough for them is good enough for me”!
One of the most popular and reasonably
priced tool and cutter grinders must be the
Clarkson Mark | and, after World War II,
many thousands of these were produced,
some even being provided on a loan basis

to their larger contracted buyers of cutters.
This model was followed by the Mark Il
and Mark lll versions, which were more
complicated and considerably more
expensive. Some twenty years ago,
manufacture and spares for Clarkson
machines was taken over by March
Engineering Ltd., of Nuneaton - who
subsequently re-branded them as March
Cutter Grinders - but they have now gone
the way of so much of our country’s
engineering industry. Some spares are
available from Machine Spares Ltd., of
Oldbury, West Midlands, Tel: 0870 870
2550. (usual disclaimer). Its simplicity and
adaptability is an undeniable attraction of
the Mk I. Examples appear quite frequently
on the second hand market, at little more
than it would cost to build a proprietary kit
machine and it was one of these that |
purchased. (Later acquisition of Clarkson

Shelley Curtis discusses
modifications, accessories and
techniques for the Clarkson
Mark One.

attachments increased the total inwvestment
somewhat, which | justified by reminding
myself that I'm “getting on a bit" - and
“they don’t put pockets in shrouds”!)

This is not intended to be a treatise on
tool and cutter grinding theory and practice,
but a reflection on machine improvements
and alternatives to some of the methods
described in the Operator's Handbook; the
objective being to achieve the same end,
but in ways which | feel are easier for
amateur enthusiasts. Some fixtures and
accessories - simple to make - are required,
as can be seen in the various photographs.

The Mk | machine was not supplied with
a micrometer dial on the 10 TPI cross slide
feed screw. It is well worth making one
{Photo 1); in fact | would now regard it is
essential, if you want to make a grooving
tool of exact width or use the machine for
other than tool sharpening - for example
grinding to length hardened dowels for
use as gudgeon pins and crankpins in
small engines. Another useful modification
is to fit a crank to the end of the head
actuating screw as this makes raising and
lowering the head much simpler (Photo 2).
In both these cases, fitting PTFE thrust
washers makes operation much smoother.

Relieving end teeth -
end mills and slot drills
For grinding end teeth with the original

equipment, the cutter is placed in a bush
fitted in a hardened and ground sleeve and
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4. Twelve step ratchet wheel fitted to read of workhead.

6. Slot drill end teeth viewed from different angle.

secured with a grub screw, the sleeve
rotating in a cast iron workhead. This
system has shortcomings in that the
securing screw tends to push the cutter off
centre and any excess clearance between
the sleeve and the workhead, due to wear,
contributes to inaccuracy. Indexing is
achieved in the conventional manner by the
tooth which is being ground bearing on a
tooth rest. Getting this at the correct position
at the outset is a fiddling job and then,
depending on how much one has to grind
back, its position may have to be adjusted.

| have replaced this original equipment
with a ball raced workhead supporting a
spindle with taper collets to hold the
cutter. At the rear end is a twelve toothed

indexing wheel controlled by a blade
attached to a micrometer adjuster (Photos
3 and 4). The result is that my reground
cutters now cut on every tooth whereas
before there was often audible evidence of
one tooth being more prominent than the
others. There is also a big improvement in
surface finish. This successful outcome
resulted in a similar workhead being made
for the Radius attachment.

Reforming end teeth -
slot drills

After several regrinds, slot drills need to

8. Gashing viewed
from rear.
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9. Relieving flutes,
front view.

7. Gashing teeth using thin cut off wheel.

have their end teeth reformed. | found the
procedure described in the handbook very
awkward. My method is to mount the drill
in the standard Clarkson workhead but
present it to the underside of the wheel
{Photos 5 and 6). The workhead is fixed to
a bracket angled to give the 10 degrees
positive rake and can be tilted to provide
the different angles required to form the
unequal tooth lengths.

Set the cutter so that the tips of the
teeth are in a line at 90 degrees to the
grinding spindle, the setting being locked
by a ¥%in. BSW capscrew and brass pad in
one of the tapped holes in the workhead
(turned finger tight is sufficient!). Touch
the wheel with the side of the cutter,
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10. Flute relief from rear.

withdraw clear of the wheel and move the
cross slide half the cutter diameter. Cut is
applied by lowering the wheel in
increments of 0.001in. to 0.002in. For the
other tooth, tilt the workhead to the
required angle, index the cutter 180
degrees and repeat the procedure. The
twelve toothed ratchet wheel enables this
to be done with accuracy.

Gashing end mills

After many regrinds there will be insufficient
depth in the centre of the cutter to back off
the teeth properly and they will have to be
re-gashed. With a 4 flute end mill | position
it vertically and pass it completely under the
wheel (Photos 7 and 8). | find a 1.60 or 2.00
mm thick cutting wheel admirable for this
purpose. (These are listed in suppliers’
catalogues as Toolroom Cutting Wheels -
not to be confused with cutting wheels for
angle grinders).

The setting up method is the same as
for reforming slot drill end teeth except
that, after touching the wheel with the side
of the cutter, the cross slide should be
moved half the diameter plus half the
thickness of the wheel. Index through 90
degrees for the second pair of teeth.

Examination of new end mills reveals
different manufacturers’ designs regarding
the end teeth - some have positive rake in
the gash and others seem to be neutral,
the positive rake being provided by the
helix angle. This seems logical as end
teeth are ground to give a measure of
concavity and, in normal use, end mills are
not plunged.

Some have the cutting edge on the
centre line, others behind it. My method

12. Protractor ring permits accurate
control of angles on part off or grooving
tool.
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puts it half the thickness of the cutting
wheel behind the centre line which
seems to be satisfactory. A gash depth of
2 - 3 mm provides for several regrinds
before repeating the procedure. (End
mills with 3 flutes have to be dealt with
as described in the handbook, i.e.
presented to the front of the wheel and
below its centreline.)

Relieving flutes - end
mills and slot drills

In the handbook this operation is shown as
being carried out against the periphery of
a plate wheel (cutter axis parallel to
grinder spindle axis), with a toothrest
under the flute being ground.

| prefer to use a taper cup wheel with
the table - and, therefore, the cutter axis at
90 degrees to the grinding spindle and the
toothrest positioned above the flute
opposite to that being ground (Photos 9
and 10). | find it easier to set up for the
primary clearance with reference to a
vertical plane rather than an arc. The
secondary clearance is obtained by raising
the toothrest by means of a micrometer
adjuster.

The taper cup wheel is dressed slightly
concave.

Surface grinding

Small components (such as hardened
thrust washers) can be satisfactorily
ground, using a plate wheel mounted on
an extension spindle (Photo 11).

13. A positive stop limits table travel

Lathe tools

Using the standard workhead fitted with a
protractor ring, special tool configurations
are easily achieved. For a parting or
grooving tool, for instance, back relief is
set by the angle of the tool to the wheel
and side relief on both sides by 180
degrees rotation, plus or minus the relief
angle. In this operation it is useful to have
a positive stop for the table to limit its
movement to the required length of the
tip being formed (Photos 12 and 13).
Bushes are easily made from bar stock to
accommodate square section tool steel.
Blade type parting tools can be sharpened
accurately with the aid of an easily made
fixture (Photo 14).

Cylindrical grinding

Small components can be cylindrically
ground using my grinding headstock
attachment, as described in MEW Issue
No 114.

In conclusion

It is said that “a bad workman blames his
tools” - but a good workman could be
forgiven a likewise sentiment if he's
struggling with mangled cutters! When
you find that you need muscles like
Popeye to turn the handles and a ‘bow
wave' is forming ahead of the cutter, it's
well past time for a regrind!

Like so many things in life, little and
often is the best practice!

CRLARKECN (e w11
] .

14. Fixture specifically for parting blades.
That shown is a Churchill Emperite, which
is ground only on the end.
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A PAIR OF
COMPrARATORS

cler Plastic

Component parts of the bore comparator.

n 1997 when | first started writing

articles for this magazine, | did all my

drawings on an old fashioned board

with a rule and pencil. Things have
changed somewhat. In 1998, | purchased
a new computer at what seems like an
exorbitant figure when compared to the
prices today and especially when the
performance and specifications are
compared. What a difference in less than
a decade! In those early days | came up
with a basic design for a bore
comparator but did not proceed to make
it for a number of years. It was then
dragged out of the CAD archive, (sounds
posh) revamped and built. This was
some two years ago and has been used
regularly since. It was also realised that
the general design principle could be
translated to a second instrument for
measuring outside dimensions. However,
as noted later, after constructing the
outside device, it was realised that it was
not convenient to use and hence a “Mark
1" was designed and built.

Let me at this stage, give some idea of

the use and limitations of the bore

2. Box set of telescopic ball gauges.
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comparator. The measurement of the
bore of a hole can be done in a variety of
ways and this starts out with a standard
ruler. The second is the internal
telescopic gauge, which comes in
various sizes from 3 mm up to 150 mm.
The next would be the inside
micrometers which come in a variety of
forms and can now be purchased for
measurements of up to 5M.

There are also many very specialised
bore measurement devices especially for
use in the mass production environment. |
have included pictures of various
instruments that | have acquired over the
years. The ones used in professional
circumstances, mostly in the past, which |
like to think of as the early back bones of
the industry, are the telescopic gauges.
These are used in conjunction with a
micrometer and are really a little long
winded to use, as you first set the gauge to
the bore, then measure the gauge with the
micrometer.

1

In this first of two articles,
Peter Rawlinson describes an
instrument for internal
measurement.

For a given size, the comparator is set
up only once using either a micrometer or
a set of slip gauges. After that the device is
applied to the work and the reading is
"compared" to the set up reading on the
gauge. Here it must be stated that there is
a ratio with my design and this must be
taken into account. The ratio that | have
used is 5:1 but this could be any ratio
required and could even be made
adjustable by the introduction of
removable arms of various lengths.

Photo 1. Shows the telescopic gauges.
Photo 2. Shows standard Internal
Micrometers.

Photo 3. Shows the Slip Gauges.
Photo 4. Adjustable Slip Gauges.
Photo 5. Veery specialised gauge which is
no better than the design put forward.
Photo 6. Setting the comparator with a
micrometer.

Photo 7. The finished comparator in its
box.

Design

The design that | have used incorporates a
spring, in this way there is a pressure
applied at the measurement tips. Before
someone comments, | realise that a spring
will give a pressure loading which will
increase as it is compressed and this will
in turn give rise to variable amount of
deflection, notably in the arms (nothing is
completely rigid). However, using the
device as a comparator, we are only
interested in the finished size for which the
tool is set up, and hence the spring
compression and pressure and any
resultant deflections will be repeatable. It
might be possible to apply this pressure

3. Two internal
micrometers.
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4. A set of adjustable slip gauges.
(Adjustment is by sliding along taper)

Measurement Ratio= 5: 1.

[
L
T

s 20 mm Diameter Plastic Handle

Fig. 1 Bore comparator G.A.

6. Setting the bore comparator to a
specified size with an external micrometer.

manually, but this would probably give
rise to variation in hand pressure and ache
in the hands during reading.

Manufacture of the bore comparator is
straight forward but it is most important
that accuracy is maintained. However
anybody making this type of equipment
should realise where this is particularly
required, namely the pivot points, the arm
lengths, the slides and the ratio of the arms.
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Machining the slide
frames

The machining of the slide slots is not
difficult as | have found that if both sides
are supported by the vice jaws over the
whole length and these jaws extend to
cover a small amount of the solid end
material that is to be left there is no

problem. | made all the parts from gauge
plate, this gives a good starting point as it
is already ground on its face and edges.
Due to the “thinness” of these side bars
(2.37mm or %in.) it will be necessary to
support the %in. wide gauge plate on two x
1.6 mm thick parallels. The problem with
this thickness of parallels is that they
always fall over before the material is in
place and the vice tightened, | have solved
this problem by putting a piece of folded
foam sponge between the parallels to give
sufficient pressure to hold them out
against the vice jaws.

| proceeded to machine these by firstly
drilling a 5 mm hole on the centre line and
at a radius point at one end, say the right
side of the mill. | then use a 6 mm
“Ripper” cutter as | have always found
that they are easier on the mill and heavier
cuts can be taken.

The cutter is then fed right through the
hole and the table fed to the right, this
gives a clean slot up the middle for the full
length. Historically, these cutters have only
one drawback in that they do not give a
good finish. More recently however a
version of these same cutters has become
available that will give a good finish.

However to continue, | then moved the
table and therefore the job towards me by
0.9mm and fed the table to the left. At the
end of this cut, the table was then moved
away by 1.8mm and the table again fed to
the right. Next came the finishing. |
finished by draw filing and made the slide
guides out of brass to a dead 8mm width.
The draw filing would have taken just a
thou or two to give a neat sliding fit. The
other way is to change the cutter to a
standard end or slot drill and take another
cut, but make sure you repeat the above
sequence and ensure that you avoid
climb milling which could bring
problems. See photo 8. on left two
finishing cutters , on right one standard
slot drill , centre two cutters standard
“Ripper” or roughing cutters.

| have since made a total of ten
components all similar in concept and they
have always come out without problems. If
you have a vice which does not have wide
enough jaws then you might wish to
remove the hardened jaws and replace
with wider bright mild steel jaws. Use the
hardened jaws as a template for drilling
wyour MS jaws (clean off the BMS on both
sides with a fine file first) and while you are
at it, include the facility for an adjustable
stop. A short cut approach here might be
to add a length of rectangular section BMS
on either side of the work and sufficiently
long to grip the ends.

Madel Engineers’ Workshop



Adjustable stop

The machinery and tooling available will
determine the methods adopted, but one
way to ensure the two slots to line up
perfectly on the gauge holder is to make
up an adjustable stop for use on the
milling machine. The one | use is shown
in photo 9. Always machine the end of
the bar perfectly square before fitting up
to the stop and always make sure that
the point of the adjustable stop is as
close to the centre of the job as possible.
This will allow work on all four sides to
be lined up accurately.

The adjustable stop in my case is fixed in
place on a 10 mm dia. rod and this is fitted
in a reamed hole which goes right through
the rear fixed vice jaw. This jaw is made
from mild steel and is a little thicker than
the standard, it is always fitted and no
problems have been encountered in its use
over many years. The adjustable rod is
clamped in place in the jaw by two grub
screws and this is the only draw back as to
adjust it, the swarf has to be dug out to
allow the Alan key to fit. (As an aside the
grub screws are drilled out from the
pointed side and a brass pad is Loctited into
place this then does not damage the rod.)
Other approaches to setting up a milling
work stop might include a bar located on
the table via a convenient tee slot.

The closure lock, shown in Photo 10, was
something of an afterthought which initially
proved awkward. The drawing shows a
revised version which is now satisfactory.
With a little ingenuity it would be possible
to redesign so that the feature would be
more “integral” and less of an “add on”.

One point of interest is the thumb rest. |
chanced upon a very easy way of making
this. A short piece of brass, copper, or
steel tube about 40 mm dia. was held in
the vice. | then put a “Rota Broach”
through and instead of throwing away the
disc | retrieved this, de-burred and soft
soldered it onto the spigot. (This may be
the only time when the hole is thrown
away.) Other methods might include
trepanning, punching, or going back to
basics and cutting from sheet with snips
and filing to size.

Operation

In use the bore unit can be set up simply
by using a micrometer, vernier, height
gauge, or a series of slip gauges. (Don't
even think of ring gauges as the price is a
king's ransom for each size.) You could
though, try the inner race of a ball bearing.

The setting up of the outside unit can be
by slip gauge, inside vernier, or even a drill
shank and at a pinch a piece of silver steel.

Don't forget the lever arm ratio will
need mathematical correction getting
down to the finished size. A standard
gauge will give a reading of 0.001mm and
with a 5:1 ratio this is 0,006 mm at the
measurement tips. For more sensitivity,
you might choose a different gauge. E.g. a
“tenth clock” reading to 0.0001in. would
give 0.0005in. at the tips.

At the time of writing, the gauge shown
is on offer from J & L and is a standard
38mm dia with a 5mm movement, and it is
a simple matter to swap one gauge
between tools.
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The next article will
present a related design
intended for measurement of
external features.

| hope that the device
described here will give
those that build it many years
of use and if | can be of help |
shall be pleased to assist; but
] phone only please and | will
| not ring back for obvious
i i reasons.

Peter Rawlinson, Charing,
— '’ v
=30 mm = Kent. 01233712158, 5‘
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H
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I

8. A selection of milling cutters (see text).

9. View of the adjustable length stop fitted to the milling vice.

10. Detail view of
the closure lock.
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TUNGSTEN CARBI
THE HOME"

Stephen Bondfield discusses home made tooling using recycled tips.

gus
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st

1. A variety of “Throwaway” Tungsten
Carbide tool tips, that can be redeemed
from scrap and re-used simply by silver
soldering them to prepared mild steel
shanks and re-grinding. In this way it is
possible to alter the geometry of the tool
from conventional commercially made
forms.

Imost all of the various examples

of tungsten carbide tool tips

included in photo 1, are those

known as “Throw Away",
disposable or indexable tips, that are
designed to fit and be clamped or screwed
onto a machined steel tool holder. | have
sometimes found severe limitations when
using this sort of tool holder for the
following reasons:

1. The design and shape and bulk of the
tool holder inhibit clearance space

2. Mild steel tool shank with end piece
removed by hacksaw. The surface of the
shank can then be filed to shape and the
required rake angles can be created.

between the tool tip and the workpiece,
thereby affecting the depth of cut and
metal removal.

2. The size and shape of the tool holder
inhibit clearance space between that
and other parts of the machine such as
the tailstock and revolving centres
when used.

In the industrial situation, quite heavy
cuts will be taken. One lathe manufacturer
used to demonstrate taking two inch bar
down to K:in. diameter in one pass.
Howvever in the typical amateur shop, with
lightweight machinery, much lighter cuts
will be the order of the day so that only 1-2

4. Finished workpieces after the tips have been silver soldered to the shanks and then
ground to shape using a “Green Grit” silicone carbide grinding wheel.
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3. Tool shank with surface covered by
borax or “easy flow"” flux. This end of the
shank is then heated and the fluxed area
is “tinned” with silver solder.

millimetres of the edge is actually involved
in the cutting action. When this surface edge
and area is destroyed either by continual
abrasion or by chipping and damage, the
tool tip has to be unclamped and re-
positioned in order to give a new cutting
edge. With some designs of tool tip, it is
possible to make three or even six changes
of cutting edge before discarding or
“throwing away"” the tool tip. At this stage it
may be argued that much of the remaining
surface area of the tool tip is wasted.

Harking back to the industrial
production process, time is money, and
hence the replaceable tool tip with tight
tolerance repeatability, represents a real
saving, as the machine downtime is
minimised compared to the older system
where the tool might be removed, ground,
and repositioned.

To a home workshop enthusiast or
model engineer or someone who is not
subject to the same restrictions of “time
and motion” to be found in an industrial
environment, the idea of re-using tool tips
that can be “brazed on” or silver soldered
to a mild steel shank, might be more
acceptable than using disposable, “throw
away" tips. This is especially true if you
can fall heir to worn tips discarded by a
local factory.

Advantages of home
made tool bits

The entire surface area of the tip can be
used ower the course of time because they
can be re-shaped by grinding on a “green
grit” or silicone carbide grinding wheel.
Thus there is less waste involved
compared to using disposable tips. It is
also possible to vary clearance and rake
angles involved in the cutting actions
applied to various metals to a greater
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DE TOOL TIPS FOR

WORKSHOP

extent, when using “brazed on” tips, as the
geometry of the tool bit can be re-created
simply by hand, using a bench grinder.
This also allows larger clearance space
between the workpiece and the tool bit and
tool shank than in a situation where using a
tool bit holder, it is found that clearance
angles and spaces are restricted because of
the design and construction of the
manufactured tool holder. Similarly the tool
shank itself can be shaped and adapted to
give the necessary clearances between tool
and machine.

The advantages of using “brazed on”
tipped tools are therefore that they are
much more adaptable and versatile to the
needs of “home workshop” engineering.
They are also very cheap to make, ideally
using tips supplied gratis and shanks of
simple steel bar.

Concluding footnotes

In my comments | have referred to
sharpening only with a green grit wheel. |
have not yet tried a diamond wheel |
understand that one of these would give a
finer finish to the edge and thus further
advantages in the "degree of sharpness"
attainable.

Tungsten carbide tool bits are particularly
useful when machining stainless steels and
cast iron. In some situations, in the home

workshop it is not necessary to use coolant
on the workpiece, and tool tip, as the
nature, density and basic structure of the
tungsten tip, is such that it can withstand
high temperatures and pressures during the
cutting actions of machining. It is usually in
high number, repetitive production
processes that the need for coolant arises,
although it may also be beneficial in
improving surface finish.

As a conclusion, these “throw away”
inserts can be salvaged and adapted to
meet the needs of the home workshop and
model engineer in making lathe tools and
milling cutters that have had the necessary
surfaces created or machined to accept
“brazed on” tips or inserts.

As a point of differentiation, | have used
the descriptions “brazed on” and “silver
soldered”, and although the two describe
a similar action, “brazing” requires a
considerably higher temperature to melt
the “brazing rod” (brass) than does “silver
soldering” (silver alloy). Due to its lower
process temperature, silver soldering is,
for our purposes a more suitable method
to attach the tungsten carbide tips to mild
steel tool shanks. It is sufficiently strong
and heat resistant to enable the tool tips to
cut at temperatures considerably higher
than those likely to be encountered in the
home workshop. For the purpose of this
article; “brazed on” and “silver soldered”
mean one and the same action.
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5. A small boring 6. A boring/

bar made by silver grooving tool
soldering in a short  which uses a
length of carbide recycled parting off
rod. insert.

Production sequence

For the benefit of those readers who may not have developed
their own techniques for silver soldering work, my preferred

sequence of actions is as follows.

1. Select a piece of square profile mild steel or a piece that will
fit the tool post of the particular lathe to be used.

9. Place the tungsten carbide tool tip upon this surface - if
possible hold the tip in position on the workpiece with a

screw clamp or crocodile spring clip (or anything that isn't

too costly or complex a fitting), as it will be affected by the
heat of the gas torch.

2. Using a hacksaw, bench grinder, milling machine or file, 10. Apply the flame of the gas torch to the area underneath the

creates a flat surface on one end of the piece of mild steel

shank, below the surface where the tip has been placed. Heat

8.

that is to be used as a shank, make the surface below that of
the upper surface of the shank, slightly deeper than the
thickness of the tip that is to be brazed on, conventional rake
angles can be used when creating this surface.

Select the tungsten carbide tip that is to be used and
compare it to fit the surface area that has been created on
the tool shank.

De-grease and clean all surfaces that are to be “silver
soldered”.

A liquid solution of water and borax based flux, such as
“Easy Flo" may be painted on to the pre-warmed surfaces of
both shank and tool tip.

Using a combination of gas and air to attain the right
temperature, heat the shank in order to melt and liguefy the
flux. At this time apply the silver solder (strip or rod form) to
the molten surface or the workpiece until all surfaces to be
joined are covered or “tinned” with a layer of "molten silver
solder, allow the workpiece to cool.

Clean off any solidified flux and any areas that have been
oxidised or tarnished by the heating effects of the gas torch.
File the “tinned” surfaces, clean and flat.

Again apply cold liquefied flux solution to the tinned surface
using an artist's small paintbrush.

November 2006

Uik
12.

13.

14.

this area until the temperature is sufficient to cause the flux to
liquefy. The tip itself will also be hot and at the point when the
solder liquefies all surfaces should be covered in molten flux and
silver solder. The action of the spring clip or clamp will cause a
slight compression between the tip and the shank and the
molten solder between the two. This will cause an even
distribution of silver solder, eventually creating a tight fusion
between tip and shank without any air bubbles or voids. This
helps to increase the strength and cutting efficiency of the
finished tool.

Allow the workpiece to cool and do not quench in water.
When cold, any solidified flux will be removed in the action
of grinding the tool tip to the required shape and geometry.
Using a “green grit"” silicone carbide grinding wheel, create
clearance and rake angles according to particular needs. Do
not allow the tool to become too hot during grinding. If
necessary, use a piece of shoe thickness leather to hold and
support the shank against the grinding wheel, this will
absorb the heat from the grinding action and protect the
fingers of the user.

The tool bit is now ready to use and the user will find that it
is possible to machine all metals at much higher speeds and
rates of feed than when using conventional high speed steel.
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TRADE COUNTER

Please note that, unless otherwise stated, Trade Counter items have not necessarily been tested. We
give news of products and services which have been brought to our attention and which we
consider may be of interest to our readers.

New products from Chronos

Laser centre finder | have previously mentioned the -
very neat quarter inch shank
laser centre/edge finder supplied by the company.
When trying it out, | followed the recommendation
to blue the work. This had the effect of reducing the
reflected light and improving the achievable
accuracy so that | was able to get about 2 thou
repeatability. A polarising attachment is now offered
which is simply pushed over the end of the laser.
Rotation of the accessory then has the effect of
varying the intensity of the laser light striking the
target surface. It is thus possible to reduce the halo
effect and improve accuracy. This is now rather
more convenient than reaching for the marking blue
and actually allows you to adjust the laser output to
virtually zero to near maximum.

The laser centre finder is identified by Chronos product code LCEF costs £56-95 while the polarising
attachment is code LCEP and costs £16.95. In both cases, prices include VAT and UK mainland postage.
Chronos have also introduced a new Keats type angle plate suitable for use on a number of lathes
including the Myford MLT7 and Super 7. Typically one of these angle plates might be used for operations

such as boring cylinders. As supplied it is described as having a nominal capacity of 1.75in. diameter,
however the this limitation is likely to result from the length of the clamping bolts. The vee length is
45mm and width of each vee flat is 35mm, which suggests to me, that you could, in the limit, clamp up
to nearly 70mm diameter (2.75in.) All the important surfaces are ground, and the reversible clamp bar
will cover a wide range of diameters.

The Keats angle plate is priced at £35.00 again including VAT and UK mainland carriage.

Chronos can be contacted at Unit 14 Dukeminster Estate, Church St. Dunstable, LU5 4HU telephone
01582 471 900 or see their website www.chronos.ltd.uk

Centre finder fitted with polariser

Woking Precision Models joins Hemingway Kits

Under the ownership of Kirk and Sandra Burwell, Hemingway Kits has enjoyed a renaissance over
the last couple of years. The range of workshop tooling has expanded to around 80 unique
project kits and the company has begun to build and ship John Payne's Quick-Step Mill to
customers around the world. Now, in a fresh development, Hemingway Kits have announced the
acquisition of Woking Precision Models for an undisclosed sum.

Kirk notes that “The Woking range of Westbury IC engines and Potts workshop tooling has a
leading reputation among those who appreciate great design. We look forward to both growing
our workshop range still further and beginning to develop a new range of “prime movers' to

E T power marine, aero and automotive models. Woking has been trading successfully since 1946
A!‘C urﬂ I'ﬂdt‘ and the acquisition includes over 300 foundry patterns. VWe'll appreciate everyone’s patience as
we get to grips. Please watch our website (www.hemingwaykits.com) for the latest
developments.”

New Catalogue from Arc Euro Trade

Depending on where and how you purchase this magazine, you may have received with it the latest
catalogue (No.5) from Arc Euro Trade. It is of course packed with the range of quality engineering items
we have come to expect from them at extremely com petitive prices and if you do not have a copy, give
them a phone on 0116 269 5693, and they will be delighted to post one out,
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Scribe a Line

Wolfgang Vogelbein
writes:

In his article in issue 118. Harold Hall invited
a response on the subject of tribology and
the appropriate choice of friction pairs, in
particular about the use of a brass/steel
combination. The answer has nothing to do
with tribology, it is plain metallurgy, as
some thought will quickly show.

There is nothing magic about dissimilar
metals as friction pairings, in fact such
pairs are as often beneficial as they may
be harmful. The selection of such pairs for
a particular purpose follows some simple
rules.

The first rule is: all surfaces are dirty.
Clean surfaces, and with clean | mean clean
at the atomic level, require special laboratory
conditions, i.e. an ultra-high vacuum at least
as good as in a vacuum tube after gettering
(those with an electronics background, you
should understand what that implies). Qil is
added to metal surfaces just for that — to
keep them dirty and thus apart.

The second rule is: wherever solids
touch, (local} welding takes place. Instead
of the term “local welding™ words such as
“galling”or “seizing” are often used,
clouding the issue. What commeonly is
called “welding” is just a method to make
the interface between two pieces of metal
smooth and clean enough that welding is
not restricted to the few spots where
normally pieces actually touch.

The third rule is: Friction pairings are
meaningful only in situations where this
dirt is not present: Local welding has taken
place. Thus, the friction force is the force
needed to break the local weld apart.
Graphically, this may be represented by
the following figures :

In Fig.1, each black circle represents one
atom of the first metal of the friction pair
and the magenta circles are atoms of the
other. Blue is then the dirt in between. If
the dirt is some liquid, e.g. oil, after some
movement the graphic will look as in Fig.
2, i.e. the liquid layer will shear: all
deformation will have taken place inside
the liquid (oil) layer. If the dirt is some
solid, there are two possibilities:

1. The solid has less strength than either
friction pair. Then what has been said
about liquid dirt applies to solid dirt as
well.

2. The solid is stronger than the weaker
part of the friction pair. In this case, the
weaker part will shear, and the situation is
the same as if local welding would have
taken place.

So far, the assumption has been that the
mating surfaces are smooth at the atomic
level, i.e. both mating surfaces are
perfectly polished. This is of course never
true. When this is taken into account as in
Fig. 3, we have a magenta protrusion
touching (and welding onto) the black
material, after some shear the interface
looks as shown in Fig. 4 and we have a
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blob of magenta
transferred onto
the black metal.
Here, it was
assumed that
magenta was the
weaker material.
If it were
otherwise, some
atoms would
hawve been broken
loose from the
black metal.

Fig. 1

So much abhout
friction per se.
Rub some brass
on steel, and you
will see that the
rubbed surface
will turn yellow,
indicating that
some brass has
been transferred
onto the steel.

Published Flg' 2

“friction
coefficients”
must therefore be
taken with a large
pinch of salt,
since both the
surface
roughness and
the dirt layer
between them is
essentially
undefined.

Which are now

Fig. 3

useful friction
pairs? As has
been shown,
friction is
essentially
determined by
the strength of
the dirt layer
between the two
materials, plus

the effect of local

welding. Since friction pairs are chosen
such that low friction is achieved even
when the dirt (oil) interlayer is insufficient
to keep the materials apart, they should be
selected such that they differ substantially
in (shear) strength. This makes graphite a
good choice, because it has low shear
strength but high compression strength
but diamond a very poor one, even
though both being the same material
(carbon). If the choice is restricted to
metals, one side should have a high
melting point (e.g. steel) and the other a
low melting point, because of the
correlation between strength and

melting point found between metals

and their alloys.

This is the reason why the so-called
“bearing metals” are all the one or other
alloy of some of the low-melting elements
such as tin, lead, antimony, bismuth, etc.

Brass/steel is a poor choice in terms of
friction forces, but it is better than
steel/steel or even steel/tungsten.

Effort expended in manufacturing a
bearing surface is another argument. Here,
brass is king, since all you need to do is
mate one surface to another, once. Using a
bearing metal, and soft solder is one
readily available to us, is a much more
arduous job. First, the two surfaces must
be mated. Then, they are removed from
the mandrel so that the bearing surface
can be coated with it, then they must be
mated again . . . For some very heavy load
applications, this coating process is
repeated three or more times, with coats of
increasingly lower melting points, because
other solutions are simply not strong
enough,

Can you imagine why most people
rather use roller bearings?
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THE MODEL ENGINEER

EXHIBITION oo | cmer

Please return completed form to:
Model Engineer Competition,

9 Tranmore Lane, Eggborough,

E. Yorkshire DN14 OPR

ENTRY FORM - COMPETITION & LOAN MODELS S | BT
PERSONAL DETAILS (Please print)
Surname Forename(s) Age:
Address
Post Code:
Home Tel No Daytime Tel No

Model Club or Association

Have you entered before? (Y/N)

Do you purchase or subscribe to an Encanta Media Ltd magazine? (Y/N)

How many years have you been a modeller?

Mail Order Protection - please tick this box if you would prefer not to receive mail from other companies which may be of interest to you |

MODEL DETAILS — PLEASE TICK BOX IF MODEL IS FOR LOAN |

Entry Class (competition entries only)

Model Title (to be used for catalogue and display card)

Model Description

Model Scale Length Width Height Weight

Type of construction

Parts not made by you and commercial items

Have you supplied a photograph? (Y/N)

Are you supplying Judges Notes? (Y/N)

Value of Model (Encanta Media Ltd will notinsure the model unless a value is entered) £

Name and address of your local newspapet

N.B. Please make a copy of this form and any photographs enclosed for your own reference.
Pleasa note that Encanta Madia Ltd will not accept liability for any loss of documents or photographs submitted with this form.



TO HELP YOU GET THE BEST FROM
THE MODEL ENGINEER EXHIBITION

These notes are written purely for guidance. Full information is contained in the Competitors’ Information booklet which is sent to every entrant as part of the information
package. If you have an item and are unsure as to the Class into which it should be entered, leave that section blank and wie will take care of it. The Judges have the rightto
move any competition exhibit into another class if they feel that by doing so its chances of gaining higher marks or a more appropriate award are improved.

this by writing Loan on the form in the box identifying
the Class. Loan models are not judged but carry all
other privileges associated with competition entries.

Part built models are particularly welcome in the Loan
Section; visitors like to see work in progress, and entry
does not preclude the item being entered in competition
when completed.

The classes listed below are those associated with
mainstream model engineering.

Club exhibits

Where a club is exhibiting, each model should be entered
on a separate entry form and clearly identified as a elub
exhibit by entering Loan/Club in the class section box.
This ensures that we have a full record of all models on
display during the show and facilitates matters of
administration and insurance.

Iftha item is offered as a Loan exhibit please indicate

Additional forms

If you do not wish to deface your copy of the magazine we
are happy to receive photocopies of the entry form, one for
each model. We will be pleased to send out extra forms if
required, so if you know of a modeller who is not a reader
of one of our magazines but who you think may wish to
participate, please advise them to contact our Exhibitions
Office, or simply photocopy the entry form for them.

The success of the show depends largely on the number
of models on display. Your work could well be the stimulus
which inspires someone else to start in the hobby. There can
be no doubt that this event is our showcase on the world of
modelling in all its aspects. Every modelling discipline needs
more and more participants, and it is by displaying not only
the créme-de-la-créme, but also examples of work of a more
achieveable standard, that people are encouraged to join
into the wonderful world of modelling, in whatever aspect.

We look forward to seeing a sample of your work at
the show!

Engineering Section

Al Hot air engines.

A2 General engineering models (including stationary
and marine engines).

A3 Internal combustion engines.

A4 Mechanical propelled road vehicles (including
tractors).

A5 Tools and workshop appliances.

A6 Horological, scientific and optical apparatus.

A7 General engineering exhibits — not covered by
the above

Railway Section

B1 Working steam locomotives 1" scale and over.

B2 Working steam locomotives under 17 scale.

B3 Locomotives of any scale, experimental, freelance or
based on any published design and not necessarily
replicas of full size prototypes, intended for track duties.

B4 Scratchbuilt model locomotives of any scale, not
covered by classes B1, B2, B3, including working
models of non-steam, electrically or clockwork
powered steam prototypes.

B5 Scratchbuilt model locomotives gauge 1 (10mm
scale) and under.

B6 Kitbuilt model locomotives gauge 1 (10mm scale)
and under.

B7 Scratchbuilt rolling stock, gauge 1
(10mm scale) and under.

B8 Kitbuilt rolling stock, gauge 1
(10mm scale) and under.

B9 Passenger ar goods rolling stock, above 1" scale.

B10 Passenger or goods rolling stock, under 1" scale.

B11 Railway buildings and linesid ies to any
recognised model railway scale.

B12 Tramway vehicles.

Marine Models

G1 Working scale models of powered vessels (from any
period). Scalle 1:1 to 1:48

€2 Working scale models of powered vessels (from any
period). Scale 1:49 to 1:384

€3 Non-working scale models (from any period). Scale
1:11o 1:48

C4 Non-working scale models (from any period). Scale
1:49 to 1:384

C5 Sailing ships and oared vessels of any period —
working.

C6 Sailing ships and oared vessels of any period — non-
working.

C7 MNon-scale powered functional models including
hydroplanes.

C8 Miniatures. Length of hull not to exceed, 15in for 1:32
scale, 12in for 1:25 scale, 10in for 1:16 scale; 9in for
1:8 scale. No limit for smaller scales.

€9 For any model boat built from a commercial kit.
Before acceptance in this class the kit must have
been readily available for at least 3 months prior to
the opening date of the exhibition and at least 20 kits
must have been sold either by mail arder or through
the retail trade.

Scale Aircraft Section

D1 Scale radio control flying models

D2 Scale flying control-line and free flight

D3 Scale non-flying models, including kit and
scratch-built

D4 Scale flying radio controlled helicopters

Model Horse Drawn Vehicle Section
G1 Carriages & other sprung vehicles.
(Omnibuses, trade vans etc.) Wagons, carts and
farm implements. Caravans.

Junior Section

J1 For any type of model, mechanical or engineering
work, by an under 14 year old.

J2  For any type of model, mechanical or engineering
work, by an under 16 year old.

J3  For any type of model, mechanical or engineering
work, by an under 18 year old.

All entries will be judged for standard of craftsmanship,

regardless of the modelling discipline, i.e. a boat will not

be competing against a military figure. Providing a model

attains sufficient marks it will be awarded a gold, silver or

bronze medal.

Model Vehicle Section

K1 Non-working cars, including small commercial
vehicles (e.g. Ford Transit) all scales down to 1/42.

K2 Non-working trucks, articulated tractor and trailer
units, plus other large commercial vehicles based on
truck-type chassis, all scales down to 1/42.

K3 Non-working motor bikes, including push bikes, all
scales down to 1/42.

K4 Non-working emergency vehicles, fire, police and
ambulance, all scales down to 1/42.

K5 MNon-working vehicles including small commercial
vehicles (e.g. Ford Transit,) scale from 1/43 or smaller.

K6 Any available body shells including Concours, in any
scale or material, to be judged on appearance only.

K7 Functional model cars/vehicles which must be able
to move under its own power of any type. Can be
either free-running, tethered radio controlled or slot
car, but must represent a reasonable full size replica.

DUKE OF EDINBURGH
CHALLENGE TROPHY

Rules and Particulars

1. The Duke of Edinburgh Challenge Trophy is awarded
to the winner of the Championship Award at the
Model Engineer Exhibition.

2. The trophy remains at all times the property of
ENCANTA MEDIA LTD.

3. The name of the winner and the date of the year in
which the award is made will be engraved on the
trophy, which may remain, at the discretion of
ENCANTA MEDIA LTD, in his/her possession until
required for renovation and display at the following
Model Engineer Exhibition.

4. Any piece of model engine ering work will be
aligible for this Championship Award after it has
been awarded, at The Model Engineer Exhibition,
a Gold or Silwer medal by ENCANTA MEDIA LTD

5. No model may be entered more than once.

Entry shall be free. Competitors must state on the
entry form:

(a)That exhibits are their own bona-fide work.

(b) Any parts or kits which wera purchased or were
not the autcome of their own work.

(c) That the model has not been structurally altered
since winning the qualifying award.

7. ENCANTA MEDIA LTD may at their sole discretion

vary the conditions of entry without notice.

COMPETITION RULES

1. Each entry shall be made separately on the official
form and every question must be answered.

2. Competition Application Forms must be received by
the stated closing date. LATE ENTRIES WILL ONLY
BE ACCEPTED AT THE DISCRETION OF THE
ORGANISERS.

3. Competitors must state on their form the following:
(a) Insured value of their model.
|b) The exhibit is their own work and property.

(c) Parts or kits purchased.

(d) Parts not the outcome of their awn work,

(e) The origin of the design, in the case of a model
that has been made by more than one person.

NOTE: Entry in the competition can only be made by one of

the parties and only their work will be eligible for judging.

4. Models will be insured for the period during which
they are in the custody of ENCANTA MEDIA LTD

5. Ajunior shall mean a persan under 18 years of age
on December 31st in the year of entry.

6.  Past Gold and Silver medal award winners at any of
the exhibitions promoted by ENCANTA MEDIA LTD
are eligible to re-enter their model for the ‘Duke of
Edinburgh Challenge Trophy'.

Past winners at any of the exhibitions promoted by
ENCANTA MEDIA LTD will not be eligible for re-entry
into the competition unless it has been substantially
altered in any way.

7. ENCANTAMEDIA LTD reserve the right to:

(a) Transfer an entry to a more appropriate class.

|b) Describe and photograph any models entered for
competition or display and to make use of any such
photographs and descriptions in any way they may
think fit.

(c) Refuse any entry or model on arrival at the
exhibition and shall not be required to furnish a
reason for daing so.

8.  Entryinto the competition sections is not permitted by:
(a) Professional model makers.

(b) Anyone who has a financial interest in the direct
supply of materials and designs to the public.

NOTE: If unsure, please contact the Competition

organisers prior to the show.

9.  The judges’ decision is final. All awards are at the
discretion of the judges and no correspondence
regarding the awards will be entered into.

10.  Exhibitors must present their model receipt for all
models collected at the end of the exhibition and
sign as retrieved.

11.  The signed release for each model must be
presented to security staff when leaving the
exhibition complex with display modells) after the
close of the exhibition.

IMPORTANT NOTE: PLEASE MAKE COPIES, INCLUDING
PHOTOGRAPHS, OF ALL INFORMATION RELATING TO
YOUR MODEL, AS ENCANTA MEDIA LTD WILL NOT
ACCEPT LIABILITY FOR ANY LOSS.

CLOSING DATE 12TH DECEMBER 2006
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Getting to the venue is easy with trains, tubes and buses. For further travel
information please visit: www.eco.co.uk or call +44 (0)20 7385 1200

Kensington Olympia (Mainline trains)
Silverlink and Southern Trains run direct services to both these stations from Clapham
Junction, Gatwick Airport, Brighton, Watford Junction and Willesden Junction.

Kensington Olympia (District Line)

Olympia is served by the following bus routes
Hammersmith Road 9, 10, 27, 28, Holland Road 49, North End Road 391

FREE PARKING FOR ADVANCE TICKET HOLDERS ONLY, at time of purchase - subject to
availability. Terms and conditions apply. Gall 01689 899 228/9 for details
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you dreading the Christoas arush?

hy not avoid the queues this year by giving the gift of a magazine subscription.

imply call 01689 899 200 now and you can benefit from big savings!
o whether you’re buying for family, friends or simply want to treat
ourself, a magazine subscription is the perfect present!
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SUBSCRIBING T R R T T
COULDN’T BE EASIER...

BY PHONE: 01689 899 200, quote ref: E132
ONLINE: www.subscription.co.uk/encanta/E132

BY POST: Complete the form below and
return to: Encanta media subscriptions, Tower House, r ;

Sovereign Park, Market Harborough, Leics LE16 9EF

[J1 would like to start a subscription to:
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SAVE 14%, %g
subscribe today!

Pay ONLY EREE
£7.99every  delivery

HOP

3 months by straightto TR KoY sz
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Direct Debit . Your door

Never miss
an issue

Subscribing couldn’t be easier...

@ BY PHONE: 01689 899200 quote ref. E125

. . ‘ . o T .'- qr o ’ L
€9 ONLINE: www.subscription.co.uk/mew/E 125 MODEL ENGINEE e
290 - 31 D“EMI:EERX;IJE:TION
@ BY POST: Complete the form below LYMPIA 2, LoNDON

J | would like to subscribe to Model Engineers’ Workshop and SAVE  TO SUBSCRIBE BY DIRECT DEBIT YOU MUST COMPLETE THIS BOX
14%, paying £7.99 every 3 months by Direct Debit (UK ONLY)

Instructions to your bank or building society to pay by Direct Debit.

Fleaorolbel i opodte QOriginator's reference 422562
- irect Deb o~}
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admin charge will apply and will be deducted from any refund. Refunds will only be given at the Publisher's
sole discretion. Encanta Media Ltd, publishers of Modiel Enginears’ Workshop, may contact you or share
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Don’t miss the new-look Practical Woodworking — great projects,
handy workshop tips and techniques, the latest tools tested, plus
your chance to win a share of £7000 worth of power tools!

Order your copy by calling: 01689 899 228/229



GOOD BOOKS GOOD READING

QUALITY INFORMATION!

(Sreat presents?)

How to Run a Lathe {1942} [South Bend] £7.75
The Amateur’s Lathe [Sparey] £10.60
The Compact Lathe [Bray] £9.95

Using the Small Lathe and its special applications
to clockmaking [Wilding] £26.35
Improvements & Accessories for your Lathe £15.60

Building a Small Lathe [Mason] £10.95
Using a Small Lathe [Mason] £10.95
Chucks Review & Restoration {1913-17} £ 5.85
The Amateur’s Workshop [Bradley] £10.60
Fitting and Adjusting Bearings {1923} £ 6.95
Babbitt Bearing Techniques {1912-1925} £5.85
How | pour Babbitt Bearings [Gingery] £7.70
Milling [Bray] £24.75

Running a Milling Machine {1941} [Colvin] £ 7.90
Milling Machine Operations {1937} [Barritt] £9.90
Shaper Operations {1937} [Barritt] £ 8.40
How to Run a Metal Working Shaper & Drill Press
{1961} [South Bend] £ 6.85
Shapers {1943} [Stieri] £ 9.45
How to Do Aircraft Sheetmetal Work {1942} £13.45
Sheet Metal Technology [Gingery] £11.50
Gear Cutting Practice [Colvin & Stanley] £14.40
Gear Calculations Gear Cutting {1921} £ 6.95
Machine Shop Essentials -Questions and Answers
[Marlow] £33.05
Advanced MachineWork {1925} [Smith] £30.50
Elements of MachineWork {1919} [Smith] £17.90
Meodel Engineers Handbook [Tubal Cain] £11.60
Metalworking Tools and Techniques [Bray] £24.80
Soldering, Brazing & Welding - a Manual of
Techniques [Pritchard]
“‘Workshop Practice’'Series:
No.l Hardening, Tempering & Heat Treatment

£16.94

[T-Cain] £7.95
MNo.2 Vertical Milling in the Home Workshop

[Throp] £7.95
MNo.3 Screwcutting in the Lathe [Cleeve] £8.90

No.4 Foundrywork for the Amateur [Aspin] £ 7.95
MNo.5 Milling Operations in the Lathe [T.Cain]

£7.95
No.6 Measuring & Marking Metals [Law] £7.95
No.7 The Art of Welding [Vause] £7.95
No.9 Soldering & Brazing [Tubal Cain] £7.95
MNo.10 Saws and Sawing [Bradley] £6.95
No.l | Electroplating[Poyner] £7.95
MNo. 12 Dvrills, Taps and Dies [Tubal Cain] £7.95
No. 13 Workshop Drawing [Tubal Cain] £7.95
No. |5 Workholding in the Lathe [T.Cain] £ 7.95
No.l6 Electric Motors [Cox] £7.95
MNo.l7 Gears and Gear Cutting [Law] £7.95
No.| 8 Basic Benchwork [Oldridge] £7.95

No.19? Spring Design & Manufacture[T. Cain] £ 7.95
MNo.20 Metalwork Machining Hints and Tips

[Bradley] £ 7.95
No.21 Adhesives and Sealants [Lammas] £7.95
MNo.22 Workshop Electrics [Weiss] £7.95
No.23 Workshop Construction £7.95

MNo.24 Electric Motors in the Home Workshop

£7.95
MNo.26 Home Workshop Hints & Tips [Smeed]

£ 6.50
MNo.27 Spindles [Sandhu] £8.30
MNo.28 Simple Workshop Devices [T. Cain] £ 8.30
No.29 CAD for Model Engineers [Brown] £ 7.95
No.30 Worlsshop Materials [Weis] £7.95
MNo. 3| Useful Workshop Tools [Bray] £7.95
No.32 Unimat |1l Accessories [Loader] £7.95
MNo.33 Making Clocks [Bray] £7.95

No. 34 Lathework: A Complete Course [Hall]£ 8.95
MNo. 35 Milling: A Complete Course [Hall] £ 7.95
MNo. 36 Photo Etching [King] £7.95
MNo. 37 Dividing [Hall] £7.95
No. 38 Tool and Cutter Sharpening [Hall] £ 7.95
A Treatise on Oiling Machine Tools [Lautard] £ 5.95
The EDM How-To Book [Fleming] £13.85
Electromechanical Building Blocks for the Model
Engineer [Addy] £15.35
Practical Mathematics for Home study {1919}
[Palmer] £15.35
How to Build a Slip Roll Machine [Gingery] £9.80
How to Build a Pipe Bending Machine [Gingery]

£ 8.75

.--‘_:"_\;
Mas{eredrtd
£

#98 Machine Shop Essentials -
13 Questions and Answers
Bt Marlow « £33.05

An exceptionally good recent
book on the basics of engineering
practice, covering hand tools,
the lathe, the milling machine,and
the wvertical drill. The quality is
evident the moment you open it,
there being vast numbers of drawings of set-ups,
rather than photographs and, as the text is based
on ‘Questions and Answers', it is very much to the
point; it is also strong where practices have
changed, notably on fastenings. Whilst American, a
whole host of manufacturers have been consulted
in its preparation, including Celchester and Myford,
and variations in practice between countries are
covered. The spread of this book is well illustrated
by the Chapters: Measurement Tools, Layout & fob
Planning, Basic Hand Tools, Filing & Sawing, Grinding,
Reaming, Broaching & Lapping, Drills & Drilling
Operations, Threads & Threading, Turning Operations,
Milling Operations, Fastening Methods, Machine Shop
Steel Metallurgy, Safety & Good Shop Practices, Other
Shop Know-how and Sharpening Steel Lathe Tools. OK
- this isn't a cheap book, but the quality of the
information is priceless, especially if you have just
shelled out large sums of money for machinery. For
the newcomer to model engineering this book will
be invaluable - even if you have been in the work-
shop man and boy you will find parts of it useful.
Highly recommended - as if you couldn't guess that.

318 pages. 497 drawings, plus tables. Paperback.

i s =

“l have seldom been as pleased with a purchase
as this! The baok paid for itself after
half an hours browsing”

Mr. D.K. Sweden

/ POST & PACKING: \
Prices shown INCLUDE post & packing
within the U-K. If you buy more than
one title, you save and any excess
payment will be refunded. Overseas

customers please allow 10% extra
for surface mail delivery.

OUR GUARANTEE:

All books are guaranteed. If a book is not
what you wanted, return it immediately for
credit or refund; we don't expect you to keep
and pay for items that aren't what you
expected. We want you to enjoy the books
you buy from us, and to feel that you can
deal with us in confidence -

there is no other way to do business....

FREE BOOKLIST!

The books here are a small
part of our range of model
engineering and related titles.
All are described in our
ENLARGED full colour illustrat-
ed Booklist (now 96 pages),
sent with all orders. Write,
phone, fax or view our web-
site for a copy if you would
like to see the list before buying - it is FREE!

Airbrushing and Spray Painting Manual [Peacock]

£10.30
Learning the Lost Art of Hand Scraping {1880-1919}
£4.95
Deep Hole Drilling {1910 - 1927} £5.75

Popular Mechanics Drilling and Thread Cutting
Handboole {1924} £7.65
English and American Toolbuilders {1916} [Roe]
£18.40
English and American Lathes {1912} [Horner] £13.65
The Charcoal Foundry [Gingery] £7.70
Building a Gas Fired Crucible Furnace[Gingery]

£12.05
The Artful Bodger’s Iron Casting'Waste Oil Furnace
[Peclk] £16.60

Metal Casting: A Sand Casting Manual for the
Small Foundry Vol.| [Chastain] £15.70
Metal Casting: A Sand Casting Manual for the
Small Foundry Vol.2 [Chastain] £15.70
Practical Wood Patternmaking {1943} [Hall] £14.35
How to Teach Yourself Blacksmithing with Clay
[Meador] £8.50
Hand Forging and Wrought-lron Ornamental Work
{1911} [Googerty] £ 8.60
Teach Yourself Electricity and Electronics
(FOURTH edition) [Gibilisco]  £25.79
Electrical Things Boys Like to Make {1954} £ 8.40
Clockmaking for the Model Engineer £13.95
The Clock Repairer's Handbook  [Penman]
£15.39
Practical Clock Escapements [Penman]
The Construction of an English Dial Clock
[Wilding] £31.65
An Introduction to Stirling Engines [Senft] £ 9.90
Building Stirling Engines without a lathe £8.10
The Stirling Engine ManualVol. | [Rizzo]  £32.75
The Stirling Engine Manual Vol. 2 [Rizzo]  £29.30
Stirling & Hot Air Engines [Darlington & Strong]
£34.75
Making Simple Model Steam Engines [Bray] £22.35
Model Engineering - A Guide to Model Workshop
Practice {1915} [Greenly] £17.35
Model Steam Locomotives {| 954} [Greenly & Steel]
£19.35

£29.64

Experimental Flash Stearn {1973} [Benson &
Rayman] £16.30
Building the Bentley BR2 World War | Rotary Aero

Engine [Blackmore] £17.90
Building the Maltese Falcon [Shelley] £20.45
Building the Shay [Hiraoka] £43.75
Building the Allchin [Hughes] £20.35
LocomotiveValves & Valve Gears {1921} £21.90
The Model Injector [Crawford] £7.25

‘LBSC’ His Life and Locomotives [Hollingsworth]

£26.50
The Tesla Disc Turbine [Cairns] £ 6.90
The Non Rotative Beam Engine [Kelly] £8.90
Early Flying Machines {1909} £9.60
Home Built Model Turbines [Schreckling] £16.60

FEDDEN - the life of Sir Roy Fedden [Gunston]
£16.95

The Complete Book of Locks and Locksmithing
Roper & Phillips] £24.79
Sundials - their Theory and Construction [Waugh]
£10.60

The Ditcher’s Stage [Grasby] £9.99

i MAGAZINES ik

The Home Shop Machinist Sample Copy £ 6.65
Machinist's Workshop Sample Copy £ 6.35
Two excellent American magazines published bi-monthly,
and opposite each other, concentrating on workshop
techniques, and tools - their use and construction.
Live Steam & Outdoor Model Railroading

Sample copy £ 7.45
The American equivalent of Model Engineer, this is a high
quality bi-monthly magazine with articles from around the
world, not just the U.S.A.
Australian Model Engineering Sample Copy £ 5.45
Very good and broad magazine, produced on a voluntary
basis, by Australian model engineers, for model engineers
world wide. Rather like ME was in the 1950s & 60s....Well
worth trying!

MAIL ORDER (no stamp required in the U.K.) to: CAMDEN MINIATURE STEAM SERVICES
FREEPOST (BA 1502)

Rode Frome BAIl 6UB

Tel: 01373 - 830151

Fax: 01373 - 830516 On-line ordering: www.camdenmin.co.uk




G.L.R. DISCOUNT METAL PACKS

SAVE 20% OFF CATALOGUE PRICE WITH BUDGET PACKS OF MATERIALS - 2 FEET EACH OF THE SIZES QUOTED BELOW - ADD CARRIAGE COST

B.M.5. FLATS DRAWN STEEL ANGLE
AD 116 x 1/4-38-1/2-58-34-1-2-3 H3 18mm x 18mm x 3mm,
+ 332 x 34,1, £10985 20mm x 20mm x 3mm 25mm x 25mm x 3mm I_ £13.50 ,
Al 1B x 3/8-1/2-58-3/4-1. 07.20 SEAMLESS COPPER TUBE
A2 3/16 x 3/B-1/2-5/8-34-7/8-1. 08,80 J 116x28g - 32x28g - 1/8x28g - 5/32x24g 09.10
A3 14 x UB-12-5B-34-7/8-1. | m— B J2 3M6x22g - 14x20g - 516x20g 07.45
A4 516 x 12-24-1-1.172, 14.75 STAINLESS STEEL ROUND 303 FiC
AS B x 1R2-4-1-1172 15.25 K1 3/32-1/8-5/32-316-7/32- 114 10,00
A7 12 x 34-1-1.14-14722, 23.10 K2 316 -7/32-1/4-516-38-TH6 - 112 O 25.90
B.M.S. ROUNDS BA STAINLESS STEEL HEXAGONS 303 F/C
B1 1/8-5/32 - 316~ 7/32 - 1/4 - 5116 - 38 05.75 L1 .152°- 193" - 220" - 248" - 275" - 324" O 15.45
B2 1/4-5/16-38-T716-1/2 - 9/16-5/8. 10.10 BA BRASS HEXAGONS
B3 5B-3/4-7B-1, O 17.35 M1 1527- 193" - 2207 - 248" - 275" 324" O 11.60
BS 3B-1/2-5B8-34-78-1 ENSM 2295 BA STEEL HEXAGONS -
B.M.S. HEXAGONS M2 152°-.193"- 220" - 248"~ 275" - 324" O 05.15
C1 5@32-316-1/4-516-38 O 06.00 BRASS FLATS
C2 14-932-516-38-7T16-172-58 10.90 NI M6 % 14-238-12-34-1 09.50
B.M.S. SQUARES N3 1/8 x 1/4-38-12-34-1 20.50
D1 532-316- 1/4-516- 38 05.00 Né 316 x 1/4-38-1/2-34-1 — 29.35
D2 7H6-1/2-58-3/4 D 10.90 NS 1/4 x 3B-172- 34-1 30.70
BRASS ROUNDS ALUMINIUM ROUND F/C
E1 1UB-316-1/d-516-38-172 15.40 P1 3/16-1/4-516-3/8-716-1/2 13.65
E2 1/18-332-5732-7/32-932- 716 - /18 - 5/8 24,00 P2 S/B-34-1 O 23.75
BRASS SQUARES PHOSPHOR BRONZE ROUND
F1 1/8-3/16-1/4-5/16 - 318 13.10 Ql 1/8-5@32-316 - 1/4 O 12.75
F2 1/4-5/16-38-7M16-112 D 26.95 Qz 5/16-38-7/16 31,50
BRASS HEXAGONS SILVER STEEL 1X 13" OF EACH
G1 532-316-7/32- 1/4-9/31 -5/16 O 11,00 S§1 3/32 -1/8 -5/32 -/18 - 7/32 -1/4 -9/32 -5/16 -A/8 - TH6- 112 22.45
G2 1/4-9/32-5/16- 38 - 7716~ 1/2-5/8 3125 $2 3mm -4mm-Smm - 6mm - 7mm - 8mm - 9mm - 10mm - 12mm  19.50
BRASS ANGLE ALUMINIUM FLATS
H1 14 x 14 x 1116 516 x 516 x 1118 R1 18x1U2-18x1-14x12-14x1-14x1.12-1/4%2 18.90
A8 x W8 x 1116 12 x 12 x 1116 13.75 RZ 3Bx12-38x1- ¥Bx1.12 15.58
M2 S516x5M16x116  3Bx3Bx 116 I_ RS 12x1-12x112-12x2 —1 2375
112 x12x /8 JdxI4x 18 2130 RE 12x2.12-12x3 27.85

TT—=Ss=__ METAL FINISHING PRODUCTS _==—

NICKEL PLATING KITS Bright 0r Black Electro Plate onto: Copper - Brass - Iron - Steel Welded Brazed or Soldered Joints
“TEK-NICK" Workshop Kit £59.80 + £7.50 carr. “TEK-NICK” Mid-Tec Kit £115.00 + £7.50 carr. “TEK-NICK" Maxi-Tec £180.00 + £8.50 car
Instructions with all kits. Replacement components available

“KOOLBLAK" Simple immersion at room temperature. Permanent heavy duty blacking for Steel - lron - Cast lron
Creates an integral, professional finish with no dimentional change. A superlative black oxide finish on steel.
“KOOLBLAK" Starter kit £30.00 + £7.50 carr. “KOOLBLAK" Workshop kit £48.50 + £8.50 carr.
Instructions with all kits. Replacements available
“TECHTRATE" Steel blackening in salts. Gives an uniform Jet Black finish or on a polished surface gives a Blue/Black finish

The solution operates at 141C / 285F |deal for - Tools, Fasteners or Fittings. £37.60 + £06.50 carr.
“ZINCFAST XL" Produces a bright zinc deposit on Steel & lron. For Car & Motorcycle components. Zinc is highly valued as a rustproof finigh,
suitable for all types of fasteners.Instructions with all kits - Replacement components available, Workshop kit £76.50 + £7.50 carr.
“CASE HARDENING POWDER" This case hardening compound gives an acceptable depth of hardening to steel components
250gms £12.00 + £2.50 Carr. 500 gms £20.00 + £3.50 Car.  1000gms £30.00 + £7.50 carr,
DRY ACID SALTS 500gms £9.50 + £3.50 carr. - COPPER SULPHATE 500gms £8.95 + £3.50 carr.

LOCOMOTIVE & MILL ENGINE DRAWINGS & CASTINGS
Thinking of building your first Locomotive or starting another one. See what we have to offer below.

714G Tich 0-4-0 312G Britannia 4.6-2 BUILD OUR POPULAR HORIZONTAL MILL ENGINE
714G 1366 0-6-0 31/27°G Molly 0-8-0 1" Bore x 1.1/2" Stroke - Slide Valve. Base plate 12°
SNG Dholpur 2-8-4 312G Cant. Lamb  0-4-0  Diameter of Flywheel 6" Height 6" Width 6° Weight 4.1/2 Kilos.
5'G Butch 0-6-0 312G Petrolea 2-4-0 Complete with building instructions & 3D Drawings

5°G Chub 0-4-0 3G Iris 0-6-0 £166 + £7.60 carriage

5'G Simplex 0-6-0 312G Doris 4-6-0 MULTI TUBE BOILER MATERIALS

5G Springbok 460 317G Rainhill 0-2-2 Runs on Coal - Gas - Spirit

G King John 4-6-0 31/27G Hellan Lass. 4-6-2 8.1/Z High plus chimney 4" Dia. X 16swg Copper Tube
5G Dean Goods  0-6-0 31/2G  RobRoy 060 25 5/16" x 20swg Copper fire tubes. Firebox 3.1/2" x 3.1/2" High
5G 2251 0-6-0 3NZTG Miss10to 8 4-4-0 Working pressure 80psi - Suitable for above or similar engines
5G Firefly 262 312G Juliet 0-4-0 £765.00 +£7.50 carriage

5G Mogul 2-6-2 317G Virginia 4.40 Vertical engine with Governor coming soon

§G Peggy 0-4-0 31/7G Maisie 4.4.2 Also nice Grasshopper Type Hot Air Engine

5'G Twin Sisters  0-6-0 312G City of Truro  4-4-0

5G Pansy 0-6-0 312G P.V. Baker 0-8-0

5G Tich 0-4-0

5'G New Combpyne 4-4-2T Radial Tank - L.SW.R. 415 Class

S5°'G New Nine Elms 0-4-2 LSW.R. A12 Class with Beyer Tender

5'G New Salisbury 440 L.SW.R. 460 Class

Plus 6 0'gauge Locos

You are welcome to visit our newly extended premises

G L R Distributors Ltd, unit C1, Geddings Road, Hoddesdon, Herts. EN11 ONT

Tel. 01992 470098 Fax. 01992 468700 E-Mail petegir@btopenworid.com Send 6 1st class stamps for
Web site - www.modelmakingsupplies.co.uk Catalogue & Price list



MODEL ENGINEERS Tel: 01689 899 215

Fax: 01689 899 266
Email: jenni.collins@encanta.co.uk

All advertisernents will be inserted in thie first available issue. There are no
reimbursement for cancellations. All advertisement must be pre-paid.

The Business Advertisements (Disclosure) Order 1977 - Requires all advertisements b
people who sell goods in the course of business to make that fact clear. Conseguently
all trade ads in Mode! Engineers' Workshop carry this “T' symbol

MODELS MATERIAI.S EQUIPMENT
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WWW. arceurotrade co.uk

Unbeatable Value Engineering Products by Mail Order

Shop on -line or call us on 0116 269 5693 for our New Catalogue No.5
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BOOST PHASE CONVERTERS |l | oo sowercasacitors.co.uk

m —t
The UK’s most advanced ENGINEERS' mnswwe

Fhase converters with a comvIRTI®N

. | THE ONE-STOP CONVERTER SHOP
unique 3 year guarantee. . The ONLY
Never beaten on price. . mu

| Phase Comverter

Tel: 01344 303 311
Fax: 01344 303 312
Mab. 07952 717960

www.boost-energy.com i .
info@boost-energy.com ‘R

BOOST HAS BEEN MANUFACTURING HicH QuaLIiT it @@l Local ca“: 0844 7700 272

; /-‘ PHASE CONVERTERS IN THE UK SINCE 1957 salesi®transwave-online.co.uk
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- Only £120.00
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\ _ www_tnpdie_com hestbend| Momlcm?mgg;gk Worden tool/ cutter grinder kit. Main
’ THE TAP & DIECO Unit 4, Ebiey Ind Pask. Ebley, Stroud, Glos GLS 4SP parts made includes motor £145 ONO
B S R A L A Y Imeodant: Phons foe opaning times bators ravaling. 4 facet drill grind kit £18, retract tool

oo tmmm bactace (Just 4 miles J13 MS Motorwary) Tel: 01452 770550

E.Mail: sales®100l00.c0.uk Fax: 01452 770771 holder kit £14 01270 841 018

ALL LOCOS AND STEAM ENGINES REQUIRED 31/.” - 5”7 - 71/,”
Part built or Finished in any condition. Complete collections purchased
FOR CASH - Distance no object, available 7 days a week

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




MODELS - MATERIALS EQUIPMENT

E"GI “EEHS ~  Retiring. Contents of work-
shop for sale. Mills, lathes, drills

- and plenty of small tools. Phone

TﬂﬂL noom ~ between 10-2, 01753 655 922

Amateur plater has few surplus &
tin and nickel anodes for sale. Also | -
electroless tin plating kits (minus =
hydrochloric acid). For details

Phone 01983 527 374 g
The tool Sﬁgﬁﬂ?fs !or’ Professional & e e s --.»r ‘;r',.a-' =
s i | BA FASTENERS IN BRASS
CUTTING TOOLS: HSS — COBALT — =
GCOATED STEEL & STAINLESS
Drils: Metric, Fractional, Jobbers, Long = WL DN PR N mthd
Series, Boxed Sets s ROLL PINS, TAPS, DIES, :
Flr&amring: Metric, Fractional Hand and = DR;@%:UB:E;?;%%' New and high quality, refurbished
achine. . B R T D illi achines.
Toeadng: Tos siragh Pt spa e, (8 RS He i |
ox H nec, Tial, mea, - ’
l:llies: Spllrt l?mrs. asca';'g Dies, Die Nuts, Metric, a5, ST, MARTS ""u's noi'n,mumom"mu'ifvuron have a 12 month
mperal, unifieg, . P RETFORD NOTTINGHAMSHIRE DN22 OALU
Milling: End Mills, Siot Drils Plain and Screw || Telephone 01427 884319  Fax 01427 884319 VIO RITeRy S
Egank, Horizontal Cutters, Slitting Saws, : 01 1 5 925 4222
flets. '
Turning: HSS Tool Bits, Tungsten Carbide THINKING OF SELLING YOUR LATH | e
Tipped Turning Tools, Insert Tools, Collets, LL OR LETE P };'.
Measuring: Micrometers, Vemiers, Dividers, ’ f
Callipers, Setting up Toois | and want it handled in a quick, professional [ EERLAILCIEE LRIV AGELE
Workshop Machinery: Lathes, Milling no fuss manner? Contact David Anchell, |8 :
Machines, Pillar Drills, Band Saws - Quilistar (UK) Ltd (Nottingham). d " eeston. Notnngham NG9 1ER
Machining Services: full machining service . e
Sealabie, it il Sadic, s and Tel 0115 9255944 Fax 0115 9430858 |
spark eroding, tool and mould making A BA FASTEH ERS IN BRASS
“New" Tool Catalogue available FREE - LOOK STEEL & STAINLESS
Send for one today SPUIT PINS, TAPER PINS
| | CHECK OUT OUR SPECIFICATIONS & PRICES | a "'EEE!; Eﬁﬂ"ﬁﬂ‘ﬂﬂ'ﬁ_ ROLL PINS, TAPS, DIES,
B e G | S TS WS
i ?i _IP_;rI'- 01 443 “2&‘%%‘;:? m Wl erier RamORaes anet m.,h'm. ‘_&r-!‘. Mesn Fri 50 ‘i Send Stamped n:armm&n.e.m plus four first class
© | 435726 Mobile 07770 988840 O o g & | stames for 28 Page List (Overseas £2.50) ‘Quote Me'
ﬁ,}_:: Web Site: www.engineerstoolroom.co.uk 2 a;um Kl:-r-u u::;.w I:-w “ITEMS" MAIL ORDER LTD,
:;.f'_ . Email; regpugh@aol.com ﬂ‘-:-fn-,l.lmrnmwi Read, Mash, Mton Keynes, 46, ST. MARTINS ROAD, NORTH LEVERTON,
~ | UNIT 28, ENTERPRISE CENTRE, LLWYNYPIA R e T sche | _ RETFORD NOTTINGHAMSHIRE DN22 0AU
- ROAD, TONYPANDY, RHONDDA GF40 2ET -t s e Telophone 01427 864319 Fax 01427 884319

= S

ALL MODEL ENGINES WANTED
ANY SIZE OR CONDITION

All steam,electric or petrol model engineered items required
Also stationary engines inc. Stuart Turner,Bassett Lowek,Bing,Marklin etc
All traction engines any size from 3/4" to 6"
All locos wanted from Gauge 1,2 1/2, 3 1/2, 5, 7 1/4 and larger
Also any rolling stock

Any part builts considered
Any size, age or condition considered

Will collect personally from anywhere 7 days a week

For a friendly

informed chatcall 01507 606772 or 07717753200

e o S

(24 hr update) www.tradesalesdirect.co.uk (Trade Prices)

Don’t wait for the next issue! Check out the Internet Web Site above. It contains a stocklist

2 of used lathes, millers, grinders, drills, saws, miscellaneous machinery, accessories, items of
W interest, etc. A stocklist is also available ‘FREE’ by post.
il Contact: David Anchell, Quillstar Ltd, Lower Regent Street, Beeston, Notts. NG9 2DJ

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




ALL 3/2” GAUGE ALL 5” GAUGE ALL 7" GAUGE
LOCO’s WANTED LOCO’s WANTED LOCO’s WANTED

Tich, Juliet, Rob Roy, Hunslett, jinty, Simplex, Hunslett, Hercules, Jessie,
Firefly, Jubilee, Maisie, Speedy, BR Class 2, Horwich Romulus, Bridget, Dart,
Doris, GWR Hall, Crab, BR 8400 tank, Maid of Holmeside, Paddington, GWR
Britannia, Hielan Lassie, Kent, Black Five, Jubilee, Royal Mogul 43xx, GWR King, Black
Engineer, Bl Springbok, Five, A3, Bl, Brittannia, etc

Torquay Manor, Castle, A3/A4

ALL TRACTION ENGINES WANTED

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

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

For a professional friendly service, please tel:

GRAHAM JONES M.Sc. 0121 358 4320

visit our website: www.antiquesteam.com

Myford ML7 lathes choice £475

Myford Super? bench lathes choice £650 ¢ \ i
Myford super7 R. green stand £1650 _rﬂE EJJ QD l

Myford super 7b lathes green pxf £2250 [P "'- TURN T0

Myford 2545 5" x 22" metric lathe £2850 - r..- " PAES

Centec 1a univ mill quill feed head £375 '-’ J \J __J'

Centec 2c univ mill quill feed head £925 . B2 "" gl 56 & 57
Myford Vm-C vert mill R8 quill £925 :

Fobco %2 bench drill £150
Myford — Rodney Mill attach £295

Myford vert swivel slides choice £125

Constant buyers M.E.Workshops or single machines.
Prompt inspection settlement, ESTD over 35 years.

Hunts Hill House, Hunts Hill, Normandy, Guilford,
Surrey, GV3 2AH. Tel: 01483 811 146 or Fax: 01483 811 243

VENSON
NGINEERING

Machine Sules
(NEW MACHINERY IN STOCK Dondoed Vieray Lathe w

Myberd meni cop lothe ...

Edwards If Treadle Oillotine ... s b

Viceroy Milling Machine vertical 304 good condition, excellent daylight .. ... 1400
Tom Sersor wrt /hariz milling mochine sxcellent condition, one mark in toble, | phase _£1200

| Tam Semenr mdkeg nun-h-n- hu--amol cmo-lu-vl oyl et (m':;':’:r“' ':T‘:‘L‘c:‘__:

| Mloxordra Tookmaker Milling Mothine complete with both fable in outsiandesy mn&hbn Abwood VerScal spindie surbocs grinder ..
Il\onltu" Vil Lathe G.E.1. 4 jow. 3 jow phase plaie ... xztﬂ;r;;:jm_r;‘;_
| | Gmater 626 Milling Machine as mew with power o d it Progress Pllar Drill Ime geared head
| Unicwn Julbilee wood turming lathe .. s, Cobchuater Master Lathe complete but urkid
| Unéon Ormbuhmh-m(nmi mind «ondition 3 Off Beldgepon “‘“g m«_m'
| Ormslom Tcm Manthine warh pieh comrol | Harnson LSA Lathe ..

| Harrison M300 Lathe, sxcellent condstion .

| Calchasbad Sisdeid Mark 2 . K2 hily looled
Labundm Toclkmaher divideng head . MEW..
S-:I-ubl-nq L R ——

Boxford mmrnn' afochment ...
Hidyfor d op copy turning lothe
Wadkin Universal Cutter Grinder | NUH, writh lots of lecling ..
—————————— Harrmon LS Lathe Oap Bed weh 'log:q
3 = Harvison LS lothes tocled . s
Grimmsboen drill Roor shand with topp x-
Colchaster marter stroight bed Hbmu

MISCELLANEOUS Schoubdn m“‘i“’"" Ok
- Veesa I © R s
Wiy knie/bade chorpenss with fesie mE000 3 Wott sy o bontord 17
e . 3 Poindt stoady for Deon Smith and G the ..

Al xandra high speed heod as mew e, 3 Poitdt itomdy for Codiha iter Master inodel 2500/ ssudent 1800
Ale xondro pirol milleng antacdment Colthestar shadent collen dhweek
Bridgepart slatting heod ... Colchester student copiton hardly vied £300
Horizomtal pedostal sonder CONTENTS OF A COLLEGE « COMING SOON + PLEASE WATCH THIS SPACE

WE ALSO PURCHASE QUALITY MACHINES & TOOLING » DELIVERY SERVICE .WMUA!U PLEASE TELEPHONE BEFORE TRAVELLING - WEEKEND & EVENING VIEWING AND DELIVERY SERVICE
More machines always in stock. Tel: 01274 402208 & 780040 Mobile 07887 535868 4 Duchy Crescent, Bradford, BD9 5N




_MODEL ENGINEERS'’

PLEASE TICK ONE BOX ONLY
WORKSHOP I:I MODELS &

EQUIPMENT MATERIALS

All advertisements must be pre-paid.

No reimbursements for cancellations.

| enclose my cheque/Postal Order” for £.....................

made payable to ENCANTA MEDIA LTD.

(“Delete as necessary) or please debit my credit/debit card:

Expiry Date: EED:l%dgy the rwmo of your card) DDD ISSUG- ND

£ i fOR e insetion/s

[]

B ] P

BOOKS &
PUBLICATIONS

insertion/s,

L]

MEW ADVERTISING

DEPT.

ENCANTA MEDIA LTD
8-10 KNOLL RISE,
ORPINGTON

KENT BR6 OEL

TEL: 01689 899 215

SERVICES D GENERAL

IN S o s e T R e T T e T e e T A s S
Addresss.cunainnnnisnnanannnnrsansan

RRRRRIRRNY Lrr 1 of 6=, o |- RRIE PO
Tl it i arieiis s s e e e e
Emidil......oovnnumnnan @ msmsvisvmsss s

gt e e
Dates: s mina s e




GENUINE MACHINES AND TOOLING
HOME AND WORKSHOP MACHINERY

QUALITY USED MACHINE TOOLS
144 Maidstone Road, Foots Cray, Sidcup, Kent DA14 SHS

Telephone 0208 300 9070 - Evenings 01959 532199 - Facsimile 0208 309 6311
www.homeandworkshop.co.uk stevehwm@btopenworld.com
Opening Times: Monday-Friday 9am-5.30pm - Saturday Morning 9am-1pm

10 minutes from M25 - Junction 3 and South Circular - A205

Mylord dividing atochment €375 Stortrite vertical metal cutting bandsarw 625
Mylord vertical dides from £85- €225 Loads of horizontal / verticol milling
Dsrer generator 3.6kva €625  culters, reomers Spedial / £2 each
Record 114 bench vice The lorge one! §175  Flomefast Ropid cruciblie furnoce £425
Record 84 bench vice Almost new! £100  Granite / cost iron surfoce plates £20 - £425
Harrison L5/ LSA / L6 micrometer Clarkson rodivs offochment 4725
qorriage shops §70¢ach  Jones and Shipmon 4" universal
Flomefast hearth €140  grinding vice Spedal £195
{ope and Drogs/moukding boxes (metel)  £30 eoch  Lothe corviers / dogs up to 4™ copacity  £3.00 each
Harrison / Bumerd ' LOO" 4 jow chuck Sepdal £140  Kosenit crucible furnate £140

Clorkson MK tool and cutter
grinder + equipment

Startrite 20 RWH
(hydraulic) vertical
metal cutting bandsaw

Myforrl Super 78, gearhox, power aoss
feed, cabinet

e [um'lmer Student l![lllﬂl'!tﬂhe complefe
MIZI ‘m (.Z) ol Wi mverle.l on single phase

Bridgeport furret milling
machine + DRO

| 2MT
- 16mm
g pedestul

Archer No.2 fog ing
head, 2MT, %-

SIP New HDP2458
ench drill

complefe
— " on dust
extraction
cabinet
stand

Harrison M300 lathe complete with
gop and tooling

Senior
Major mill
¢ cqmp|e1e

Tom Senior ‘S* Type milling

machine in very nice order

Viceroy vertical milling
machine/30INT

Flamefast
DS130
ceramic
chip forge

Crompton Porkinson Motors -
NEW 3/AHP idealfor Myford & Boxford CUD MKI1 luthe +

Harrison Groduate wood lathe

Boxfords alc. equipment and inverfer

We also have a

massive range of

v |~=
;_ PLEASE PHONE 0208 300 9070 TO CHECK AVAILABILITY OR TO OBTAIN OUR LIST S
QBT DISTANCE NO PROBLEM!  DEFINITELY WORTH A VISIT AL PRICES EXCLUSIVE OF VAT mch o st




DB7V LATHE

VWWW. CHESTERUKINET

NATIONAL 01244 531631
INTERNATIONAL +44(0)1244 531631
NATIONAL 01244 531331
INTERNATIONAL +44(0)1244 531331




