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Pro Machine Tools Ltd

Precision Machines Made in Germany
“For the discerning engineer”

- - FEn i

Centre distance 350 mmi
Centre height 110 mm
Power 1,4 kW, 230 V, 50 Hz
Spindle speed infinitely variable

Centre distance 500 mm

| “|Centre height 110 mm

Power 1,4 kW, 230V, 50 Hz [
Spindle speed infinitely variable

+ 145 - 2300 r.p.m.

= » ﬂ ] P Feed infinitely variable 0 - 250 mm/min
Longitudinal X-axis 600 mm
| | .
w | D400 OE | Transverse Y-axis 140 mm
° Vertical Z-axis 280 mm

Power 1,4 kW, 230V, 50 Hz
Spindle speed infinitely variable

8 |Centre distance 350 mm 180 - 3000 r.p.m. ‘@
100 mm

Centre height
|Power 1,4 kW, 230 V, 50 Hz i

L |Spindle speed infinitely variable L D6000E ngh Speed |
B (45 - 2300 r.p.m.

|Feed 0,085 and 0,16 mm

“ These lathes are incredibly quiet
and the speed adjustment is excel-

lent; no pulleys or belts to worry 5 YE AR Centre dis.iance 600 mm

about. “ Centre height 135 mm
Power 2,0 kW, 230V, 50 Hz
WARRANTY Spindle speed infinitely variable
100 - 5000 r.p.m.
. On All Wabeco Machines [ %00

All mills and lathes

can be supplied fully .. , ,

fitted for CNC Wabeco produce precision made machines by rigorous

hini b quality control and accuracy testing. All lathes and mills
machining or can b€ 4re hacked by an extensive range of tools and accessories.
retro fitted at a later  wabeco machines are quality rather than eastern quantity.

date. See our web site for details Pro Maching Tools Ttd

17 Station Road Business Park
Barnack

§ . Stamford
AAFAR DEOAD - \Y Lincolnshire
47 \ TN PE9 3DW
\ Tel: (01780) 740056
e 3

: Fax: (01780) 740957
HObbymaSChmen Sales@emcomachinetools.co.uk

www.emcomachinetools.co.uk
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Berwick House, 8-10 Knoll Rise,
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UK Calls: 0844 412 2262

International Calls: +44 (0)1689 899 200 i
Fax; +44 (0) 1689 899266 g‘ m(j ﬁ(d.ltor's Be?ch
Email: customer.services@magicalia.com ave Ularks commentary
SUBSCRIPTIONS
UK SUBSCRIPTIONS The Metalworkers
NEW, RENEWALS AND ENQUIRIES WOrkshop Part 11

Tel: 08456 777807
Email: modelengworkshop@subscription.co.uk

USA & CAMNADA SUBSCRIPTIONS
NEW, RENEWALS AMND ENQUIRIES
Tel, 001 732-424-7811 Fax: 001 732-424-7814
Email: subs@ewamags.com

REST OF WORLD SUBSCRIPTIONS
NEW, RENEWALS AND ENQUIRIES

Harold Hall introduces the
miling machine part 2

The €3 Mini Lathe Part 5
Dave Fenner makes some
MOore accessones

Tel: +44 (0) 8456 777807 s_»
TO SUBSCRIBE ONLINE, PLEASE TURN TO Revising Workshop
THIS ISSUE'S SUBSCRIPTION OFFER Storage Part 2
BACK ISSUES & BINDERS David Piddington Goes
Back To Basics

Tel: +44 (0) 1689 899200
Email: customer.sernvices@magicalia.com
EDITORIAL

Editor: David Clark Tel: +44 (0) 1847 821136
Ermail: david.clark@magicalia.com

The Practical Engineer
Experiences from industry

s hadbile Making The ‘Stent’ Tool
Hiustrator: Grahame Chambers And Cufter Grinder
Commercial Designer: Ben Wright Modifications and improvements
Retouching Manager: Michelle Eriers i d i
Erodction Maracer Ador Sk to this versatile machine
Ad Production: Robin Gray Tel: 01689 899286
Insert Tools Part 2
SALES AND MARKETING i ;
Sales Director: James Burton Tel: 01680 809237 Mike Haughton looks at inserts
@ Assistant Ad Manager: Duncan Armstrong
Tel: 01689 899212 .
Email: duncan .armstrong@magicalia.com glal'ysgf .A c’ggrﬁcoﬁm
Marketing & Subscriptions Manager: ave oenior m €5 Nis
Chris Webb Tel: 01689 899288 mill to CNC
Email: chris webb@magicalia.com
MANAGEMENT Rebuilding The Myford
Events Director: Jez Walters s" se"en l.al:lle
Creative Director: Nikki Parker per 5
Managing Director: Owen Davies Part1,a visitto Myford
Executive Board: Peter Harkness, for a regrind
Owen Davies, Adam Laird, Jeremy Tapp
magicalia .
@ g media Scrihe A Line
© MAGICALIA PUBLISHING LTD. 2008 Vi/ig ok Torest ey
All ights reserved ISSN 0850-6900 and best tip
Publisher's writien consent must be obtained
before any part of this publication may be reproduced
in amy form whatsoever, including photocopiers
and information retrieval systems.
Al reasonable care is taken in the preparation of the
magazine contents, but the publishers cannot be held
responsibbe for emors in the contents of this magazine

or for any loss however arising from such errors, including
loss resulting from negligence of our staff. Reiance placed
upon the contents of this magazine i at reacer's own risk.
Model Engineers’ Workshop (ISSM 0959-6909) is published
for $70.00 per year by Magicalia Publishing Lid ¢/o EWA
Magazines, 205 US Highway 22, Green Brook, NJ 08812,

Tel: 732-424-7811. Fax: 732-424-7814. Emaik subs@
BWaMAags.com, of visit our website www.ewamags.com.
Periodicals paid at Green Brook, NJ. Postmaster please

send address comection cha to Model Engineers’

Workehop clo EW a the addkess abors. On the Cover

A Myford Super Seven lathe bed

set up on a slideway grinder. See the

article starting on page 46.
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cm 364 Milton Rd, Cambridge CB4 1LW, England. Tel: 01223 424342

Jade Products, 43 Long Hassocks, Rugby Warks, CV23 0JS.
Telephone 01788 573056 Telefax 01788 573057

Lathe & Mill DRO Systems
2 Axis Lathe Full System  £349.95 inci. vaT
2 Axis Mill  Full System  £349.95 incl. VAT
3 Axis Mill  Full System  £399,95 inci. vAT
Full systemns at fixed prices - add only £5.95 UK
postcode delivery charge. Choose your linear scales
from our measuring range of 50 - 1,020mm. Included

are display console, 2 /3 linear scales, scale covers and
aII necessary mechanical & electrical fitment accessories
for a professional install to your machine.

Sola.r

erv 2 Models, Bauerv & Solar
£54. 95 Powered - Easy use external £67.95
rotary shade control #9 - 13 2
12 month warranty - spare
paru prices incl. VAT (€
W,M wWww., on\rx-dm co.uk VISA
www.autodarkhelmet.co.uk e

h
LﬂJ TPH MACHINE TOOLS

NEW CHESTER

SHOWROOMS NEAR LONDON!
(Also stocks of Used Lathes, Mills, etc)
Please check our website:
www.tphmachinetools.com
Telephone: 01708 523916
Open Monday — Friday 8.30 — 5pm
& Saturday till Noon

Just 10minutes from Dartford Tunnel (and Lakeside)

Lift-out crucible furnace
Ideal for small scale sand-
castings or art mouldings.
Standard model fired by S
Natural Draught Propane Gas £s#8

burner, up to 1000°C. Brass

18Kkgs. Aluminium 6kg. capaclty

Price
£1,495.00 plus VAT,

TelfFax: 01273 517119<L = | Introductory

SOUTH WEST
Model Engineering,
Model Making &

Hobbies Exhibition

Model Alrcraﬁ: Dlsplays,
Boating Lake, Locomotive
Displays and Rides, Fairground,
Military Displays, Figures,

Car Models and much much more..

 FREEPARKING

IF YOU WOULD LIKE TO BOOK A STAND PLEASE CONTACT NADINE

473008 10:08:18



Model Engine Builder

For beginning
to expert build-
ers with small

Ag Engi““
to full-sized
shops and ()

Wi DA e

- 7

Build -
:rtlcl:a, — Brilliant
ow-10 10, 10C: Ilustrations
Articles, wnguw" - Superb Drawings
. i ted but not bound
ﬁ:t?:r;:o'd in so you can tak:srl:e:i in:o l;:ur :::n
Large Drawings Subscribe now for 2006/2007

279 X 432 All Back lssues are avallable.
,mm o MM gubacribe directly on our Web site

(11" X17%) or print the Subscription Form

'— .| found there and send It today to:

Elmwood Publishing, Inc.

737 Elmwood Ave.

Vallejo, CA 94591-8641 U.S.A.

Toll-free mmcmmhn?lg;gu&j: 8999
oll-free, U.S. 866-996-

m i Elsewhere 00-1.707-643-1970

Bu i Fax 0017076425783

2 il

Plans online

Yes, . Plans for model builders of all
persuasions, Aircraft, Boats, Locomotives,
Traction Engines, Steam and IC Engines.

We even do Woodworking plans.

See and Buy all of the MAP,
Arqus, Nexus ranges @

| ‘ MEW200837_p005.indd 1
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Welding Institute Guides DVDs:-
No. | MIG Welding * 51 mins ¢ £29.95

No.2 MMA Welding * 54 mins * £29.95
No. 3 Oxy - Acetylene Welding, Brazing & Cutting

* 45 mins * £29.95

DVDs are very good teaching aids and these three will certainly help

anyone wanting to start welding, in No's | & 2 using the readily
available type of low power welding set. Mo.| deals with making inert
gas surrounded welds and No.2 covers conventional stick welding.
MNo. 3 covers welding, brazing and cutting using oxy-acetylene and is
perhaps the most useful to the model engineer. All are excellent in
content and quality and come with a useful Wallchart of reminders.

Soldering, Brazing & Welding - a Manual of

Techniques - Pritchard - £16.99
Very good book on all ways of joining bits of metal together.
Covered are all ways of soldering and brazing, albeit slightly
briefly and then, in much greater detail, Oxy-Acetylene, MMA,
{ MIG and TIGwelding. Most of the instructions refer to
welding steel, but welding other materials and distortion
control are covered in separate chapters, as is quality in
welding. Recommended for those taking up welding, or as a reference book
if you have some experience. 160 pages full of drawings, diagrams and
photographs. Larger format paperback.

Farm and Workshop Welding - Pearce « £23.05
This really is exceptionally good although, as is implicit in its title,
this book tends towards welding larger objects than the average
maodel engineer will face. But the underlying principles are the
same whatever the size of item and, as well as chapters on MMA
welding, MIG/MAG welding, Gas Welding and Cutting, TIG
Welding and Plasma Cutting, you get taught the special tech-

niques for welding cast iron, pipe welding and hardfacing. Also
covered are Soldering, Welding Plastics, Taps and dies, Drill sharpening and Basic
Blacksmithing. The instruction is clear, and down to earth, and is greatly helped
by numerous good illustrations, many in colour. 160 pages. Hardbound.

Artist Blacksmithing « App 154 mins « DVD + £29.99
Really tremendous two disk set, in which Peter Parkinson lets you
into the secrets of blacksmithing; apart from a useful general
' Introduction, he covers Tapering, Upsetting & Spreading, Hot

Cutting, Punching, Twisting, Bending, Joining, Toolmaking and
Finishing. The whole thing was shot to a very high standard in
Peter’s workshop, and he is an excellent instructor. This really is very
interesting - even my wife was fascinated by it. If you want to try your hand at
blacksmithing of the artistic rather than the horseshoe variety, this is clearly
very useful, but it is well worth considering if you are just intrigued by how a
length of mild steel can be shaped using a fire and a hammer - plus a lot of skill.

The Artist Blacksmith Design and Techniques
* Parkinson * £23.05

This really is a cracking good book! As its title implies this is
about modern blacksmithing and making interasting shapes
and designs, of which it shows plenty of examples. But it also
has a heck of a lot more, on equipment, materials, safety and
the various technigues required to produce all sorts of types
el of work. 160 pages crammed with colour photographs and
B&W dnagrams and drawings. Larger format hardback.

Smith’s Work = 1899 « Hasluck = £ 8.05
Examples of Paul Hasluck's "Work” Handbook series pop up
throughout our booklist. In many ways, most of the information
in this book can be found in other books in this section, but
what makes this different is, firstly, it is aimed at amateurs, so the
explanations are perhaps that bit fuller and clearer as a result.
Secondly, this book strays into the forging and making of cramks,
which we cannot recall seeing elsewhere to any extent. So it is
definitely worth adding to your blacksmithing library, even if you
are not a Hasluck addict - many are! 160 pages. 211 illustrations. Paperback.

Puices oo INCIDE UK. Port ¥ Decking

(overseas customers please allow [0% extra for defivery)

Come and see our stand at the South-West Model Engineering Exhibition,
Bath & ¥est Showground, Shepton Mallet on the |2th & 13th April.

Mail Order (no stamp required in the U.K.) to:-
CAMDEN MINIATURE STEAM SERVICES

FREEPOST (BA 1502) Rode Frome Somerset BA11 6UB
Tel: 01373-830151 Fax: 01373-830516

“** On-line ordering: www.camdenmin.co.uk

6/308 10:00:59 ‘ |
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Pro Machine Tools Ltd

Precision Machines Made in Germany
“For the discerning engineer.”

5 Yea" ° .

wc VAR REC o

F1210E P

Linear guideways
- all 3 axes

X axis 500mm

Y axis 200mm

Z axis 280mm

Main Motor 2Kw(3HP)
Speed range 100-7500rpm

Spindle 2MT(or3MTorlSO30 options)
Quill Stroke 50mm

Machine bed 700 x 180mm

Wabeco produce precision made :
machines by rigorous quality control —/Zerrrrorer i,

and accuracy testing. All lathes and
mills are backed by an extensive
range of tools and accessories. 17 Station Rosd Binliess Park

Wabeco machines are quality rather Baimack

than far eastern quantity. Stamford
Lincolnshire

All mills and lathes can be supplied PE9 3DW

fully fitted for CNC machining or can Hobbymaschinen Tel: (01780) 740956
be retro fitted at a later date. Fax: (01780) 740957

GOLematic

See our web site for details. Sales@emcomachinetools.co.uk

www.emcomachinetools.co.uk

| ‘ MEW200837_p006.indd 1 @ 4308 09:22:36 ‘ |

Pro Machine Tools Ltd



Need a kit?
Get the

{1} Add capabilities to

{_} Your production
engineering team!

www.hemingwaykits.com

3
2

i

Alec Tiranti Ltd

established 1895

Centrifugal Casting & Mould
Making Machines & White Metal
Melting Pots

Tel: 0845 123 2100

Modelling Moulding Tools & Materials,
White Metals, Silicone Rubbers,
Polyester, Polyurethanes & Epoxy Resins,
Including Fastcasts, & Clear Resins,
Professional range of Cold Cure Silicone Rubbers.

27 Warren Street, London, W1T 5NB 0207 636 8565
and

3 Pipers Court, Berkshire Drive, Thatcham, Berkshire, RG19 4ER

THE REAL THING IN MINIATURE
«.DON’T MISS IT!

AN EXHIBITION FOR THE BIGGER GAUGES

LARGE SCALE MODEL RAIL

WARWICKSHIRE
EXHIBITION
CENTRE

Fosse Way, nr Leamington Spa
on the junction of the A425/B4455

712-13 April 2008

OPEN 10AM - 5PM DAILY

(LAST ADMISSION 4PM)

FROM CLOCKWORK TO LIVE
STEAM, METHS, GAS OR
COAL FIRED

SEE OVER 40 LEADING
SUPPLIERS OF
LOCOMOTIVES, COACHES,
TRACK AND ACCESSORIES

Admission:
Adults £7.50
Seniors £7.00
Children £5.00
Family Ticket £20.00

SHOWPIECE
LAYOUTS
REPRESENTING

ALL THE GAUGES

save £££,S by booking

in advance before 24th March

FOR FURTHER INFORMATION AND TICKETSVISIT
www.largescalemodelrail.co.uk

Meridienne Exhibitions Ltd., The Fosse, Fosse Way, Leamington Spa, Warlks, CV3Il IXN
Tel: 01926 614101, Fax: 01926 614293
Email: info@meridienneexhibitions.co.uk Web: www.meridienneexhibitions.co.uk

3
/4
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G.L.R. DISTRIBUTORS Ltd

TINA SPECIAL MULTI-TUBULAR
1" Bore x 1.1/2" Stroke -Slide Valve o FFRFER BOILER KIT
Length of Baseplate 12" Materials and Castings for Boiler and Engine Runs on Coal - Gas - Spirit
Diameter of Flywheel Buy both together at ONLY 4” dia. x 16swg Copper tube -
Height 6" - Width 6" £245.00 8.1/2" high
Weight 4.1/2 Kilos Carriage FREE to UK mainland 25 5/16" x 20g Copper tubes

Complete, Drawings and Materials Camioguejﬁ::lal:; ggr products Firebox 3.1/2" dia.

(Hardwood base £15 extra) ! _ 3.1/2" long
Unbeatable value at : . Working pressure 80 psi
this price £175.00 4  £85.00 plus Carriage
plustEB.Dﬂ £8.00 to mainland UK
Garna.ge Set of 6 fittings
to ma_mland optional at £95.00
All prices All prices
include vat

: include vat
Pictues are
ilfustrations of
models when built by

Catalogue included offering our extensive range of Materials » Tooling ® Steam fittings e Fasteners ¢ Adhesives etc.
Plus our complete range of Charles Kennions Locomotive drawings and Castings

NEW PREMISES - G.L.R. DISTRIBUTORS, UNIT 3, GRESLEY CLOSE, DRAYTON FIELDS, DAVENTRY, NORTHANTS. NN11 8RZ

» Tel: 01327 878988 - Fax: 01327 876396 -+ E-Mail: peteglr@btopenworid.com
Web site: www.modelmakingsupplies.co.uk Send 6 first class stamps for catalogue & Price List
OPEN TO CALLERS - Monday-Friday 9.00am - 5.00pm SATURDAY 9.00am - 12.00 noon

We are closed on all Bank Hofiday Weeken

andmtools

froéaé/y f/re &52‘ website for machines and foo/ug in the model ergmeemg world!

just a selection from our current stock

Go to the “new arrival” section of our website: www. gandmtools.co.uk for our latest additions to stock.
Check out our ebay shop for many more bargains, go to: www.slores. ebay co. uk/gandmtaoisafes

- ok < Ly it
Baoxford 190VMC Vertical CNC Milllﬂn Machine, Steam Engine, Herbert High Speed Startrite 18-8-1 Vertical Smart & Brwn Model A Lathe, 3ph,
1ph, £1250.00 plus vat. We don't know what Bench Drill Bandsaw, Fitted Frequency £650,00 plus val.
it drove. with Keyless Chuck, Converter, Runs from
OIRO £2250.00 plus vat. £295.00 plus wat. 240 Volt 1ph, £850.00 plus vat.

* 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 deliver worldwide.
* Over 1,000 square feet of tools, machines and workshop equipment.

G and M Tools, The Mill, Mill Lane Ashington,West Sussex RH20 3BX

"ea. Opening times: 9am-lpm & 2pm -5pm Monday to Friday.
S— 9am -12am Saturday.
e-mail: sales@gandmtools.co.uk web: www.gandmtools.co.uk
Telephone: 01903 892510 CLOSED SUNDAY fax: 01903 892221

| ‘ MEW200837_p008.indd 1 @ 63008 10:07:09 ‘ |
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NEW ITEMS

Online Catalogue - www.chronos.ltd.uk

GIIOIGS

Engineering Supplies

SEE US AT THE NORTHERN MODEL ENGINEERING EXHIBITION@HARROGATE MAY 9-11th

GLANZE THREADING, PARTING & PROFILING
LATHE TOOLS SETS

NEW TOP QUALITY INDEXABLE TOOL SETS FROM GLANZE

THIS SET INCLUDES THE FOLLOWING GLANZE INDEXABLE LATHE TOOLS

10/12MM SHANK EXTERNAL THREADING TOOLS HOLDER WITH 2 X 60 DEGREE METRIG CARBIDE INSERTS
10/12MM SHANK INTERNAL THREADING TOOL HOLDER WITH 2 X 60 DEGREE METRIC CARBIDE INSERTS

10/12MM SHANK PROFILING TOOL WITH 2 X SMM DIAMETER CARBIDE INSERTS
10/12MM SHANK PARTING TOOL WITH 2X2MM CARBIDE PARTING INSERTS

777450 1IJMM SQUARE ’£1 15 00
SUPPLIED IN A GOOD QUALITY FITTED CARRY CASE COMPLETE WITH TORX KEY L Al CCOINE K
GLANZE FACE MILL CUTTER SYSTEM
NEW FROM GLANZE. ABSOLUTE TOP QUALITY R ape—

INDEXABLE FAGE MILL CUTTERS AND SHANKS!
SUPPLIED WITH QUALITY APKT 1604 INSERTS AND
IN PLASTIC STORAGE CASES

=ilanze

FOR SQUARING THE HEAD ON YOUR
MILLING MACHINE Mg =

FACEMILL CUTTERS COMPLETE WITH SHANKS REF: SDP 450

CODE SET PRICE

761503MT 50MM HEAD ON 3MT SHANK £129,95 NEW

76150R8 50MM HEAD ON R8 SHANK £129.95 PATENTED

761633MT 63MM HEAD ON 3MT SHANK £144.99

76163R8 63MM HEAD ON RS SHANK £144.99 PRODUCT
IS CODE 773260 ADVANTAGES OF THE SPINDLESQUARE @
~ 50MM DIAMETER FACE MILL GUTTER STD 25MM BORE

COMPLETE WITH 5 INSERTS & A TORX KEY
£110.00

CODE 773270

63MM DIAMETER FACE MILL CUTTER STD 25MM BORE
COMPLETE WITH 6 INSERTS & A TORX KEY

£129,95

CODE 7613MT

3 MT FACE MILL CUTTER ARBOR SUITABLE FOR THE ABOVE
GUTTERS, CAN ALSO BE USED AS A SLITTING SAW ARBOR AS
SPACING RINGS AND KEYWAY ARE INCLUDED!. TAPPED 3/8
BSW FOR A DRWBAR

£29.95

CODE 76163R8

R8 FACE MILL CUTTER ARBOR SUTABLE FOR THE ABOVE
CUTTERS, CAN ALSO BE USED AS A SLITTING SAW ARBOR AS
SPACING RINGS AND KEYWAY ARE INCLUDED!. TAPPED 7/16
UNF FOR A DRAWBAR

£29.95

NEW DRY ACID PICKLING SALTS
500 GMS - MAKES UP TO 8 LITRES

OF ACID DIP SOLUTION

CODEACD100  £12.95

%%

® SELF CALIBRATING UNIT NO NEED FOR ANY
ADDITIONAL MEASURING TOOLS!

® COMES FULLY ASSEMBLED WITH TWO INDICATORS
MOUNTED

® CAN BE USED TO SQUARE ANGLES WITH A SINE BAR.
® PACKAGED IN CUSTOM ALUMINIUM CASE.

® ACHINEST DESIGNED AND TESTED FOR ACCURACY
AND EASE OF USE.

PRODUCT SPECIFICATIONS

® FULLY ASSEMBLED WITH TWO 2” DIAMETER DIAL
INDICATORS 001 INCREMEMNT LEVEL.

® 4" BETWEEN CONTACT POINTS.

® GROUND SURFACE, SOLID STEEL CONSTRUCTION
OF BODY SHAMKTO EMD OF CONTACT POINTS.

® ACCURACY TO 001 INCH

£115

PHONE FOR DETAILED LEAFLET
OR SEE IT ONLINE AT
WWW.CHRONOS.LTD.UK

ALL PRICES INCLUDE VAT & CARRIAGE (UK MAINLAND)

(Prices are correct at time of going to press and are only available while stocks last)

R

CHRONOS LTD, UNIT 14 DUKEMINSTER ESTATE ,

| ‘ chronosd.indd 1

Tel: (01582) 471900 5 Lines
Web: www.chronos.ltd.uk Email: sales@chronos.ltd.uk
CHURCH STREET,

@)

v

Fax: (01582) 471920

DUNSTABLE , LU5 4HU

14/2/08 15:39:17 ‘ |



FREE' '~ '~ CALIPER

when you subscribe to Model Engineers Workshop

DigitallCaliperss
100mm
DIGITAL CALIPER WITHIN 300mm

e Worth $24.99 ~ OPERATING INSTRUCTION
® Quality stainless steel frame -'

e |CD 4 way measurement W — 1AN E .
- OO,I mm gradua“on : - Sy et aouked ; W:Ee'nnlgumo/

¢ True mmy/inch conversion subscribe onfine
® | ocking screw : "

v‘t’\-‘]ODFL ENGINEERS'

WUI{HM-IUP e

THE FRACTICAL W

ADJUSTABLED
ADIUSTARLE BORING BAR
BORING DAR

(@) BY PHONE: 08456 777 807 quote ref. E723 () ONLINE: www:subscription.co.uk/mew/E723
Alternatively, you can complete the form below and return, with payment, to the address provided

o
UK ONLY SUBSCRIPTIONS: DIRECT DEBIT SUBSCRIPTIONS (UK ONLY): CODEET
11 would like to subscribe to Model Engineers’ Workshop for 1 year [ would like to subscribe to Model Engineers’ Workshop paying just
(12 issues) with a one-off payment of £40.50, SAVING 10% £1 for my first 3 issues and then SAVE 15%, by paying £9.50
every 3 months by Direct Debit wkomy
OVERSEAS SUBSCRIPTIONS: Please compiete lorm below
11 would like to subscribe to MEW for 1 year (12 issues) with a one-off payment:  Instructions to your bank or building society to pay by Direct Debit.
[ Europe (incl Eire) £50.40 "I ROW Airmail £52.80 Originator's reference 422562 G)m
Debit

For all Canadian, North and South American subscriptions please call 001 732 424 7811 or go to www.ewamags.com | Py £0.50 overy 3 nacritiss by Dirwet Deblk (plowen ol

AT ORI i s s e

DN O INEMTIC ... s s A S s S b e

PAYMENT DETAILS:

Postal Order/Cheque | | Visa/Mastercard ' Maestro
Please make cheques payable lo Magicalia Publishing Lid and wrile code E723 on the back

A N I s e e i e e e R (P
Card no: (Maestro)
1 T T
[ TTTTTTITTITITTITITTIIIT] |somme.... i
1 1 : — = - |
EXPITY GBl8....cc e SWIGR ISSUE O, Valid date............... Sotcode| | || | || | Accountrumber | | | | | | | |
Instructions to your bank or building society: Please pay Magn:;al a Publishing Lid
Signature................. g 27 A T Direct Debits from the account detailed in this instruction subject to the saleguards assured by the
B S e ' S Direct Debit Guarantee. | understand that this instruction may remain with Magicalia Publishing Ltd and
YOUR DETAILS: if 50, detaits will be passed electronically to my bank/building society.
Mr/Mrs/Miss/Ms.............. ssas ORI o, BRI s s S Reference Number (Official use only) l [ II ] I | ] | ]
Please note that barks and building societies may not accep! Direct Debit instryctions from some types of account.
Address MSWWM|MMMWMWMHWMMMWDMW
...................................................................................................................... Refund requests st be in writing 0 the Pubbisher and wil it b given on
mmmmmm Ammm«mmummmmm mﬂwwwuh
.................................................................................................................................................... Bl W\ (e ¥ Wi o sgeding youe
subscripton. H you are also happy for us to about other or sarvices avaiable $om Model Engneers' Workshap and
wmwmmmww 1 emad I"Wm mﬂmwm’umhmyiwum
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The editor's bench is usually the last bit of
MEW that | write. This time though, | still
have the readers’ letters to edit afterwards.
| have gone through quite a lot of readers’
letters over the past 12 months but still
have quite a few left to publish.

A few of these letters are perhaps now a bit
out of date while others are more relevant to
recent content. | would like to thank all of you
who have written to me and do assure you
that all letters are read even if | have not been
able to publish them all. Please continue to
write and if by letter, rather than email please
put a phone number and best time to contact
you so | can let you know it was received.

Sometimes | receive copyright material that
| don't have permission to publish from the
copyright holders. An example is the many
people who contacted me with copies of the
Clarkson Autolock handbook. | would like to
thank you all who sent copies and letters
about this handbook.

A younger reader
| have just received the following email
from Anthony parker in Essex

Hi mate

| would just like to say what a fantastic
job you do with the mag. | have just
started to buy it now | am moving more

Dates for your diary
Please email david.clark@magicalia.com if
you would like your event listed here. Please
let me know at least 2 months in advance.

| will be at the Harrogate show on the
Friday and Saturday. If you see me,
please come over and say hello. | will
have a name badge on.

The 16mm Association National Garden
Railway Show will be at Stoneleigh Park
Warwickshire near Birmingham on Saturday
29th March 2008. There will be lots of
narrow gauge layouts on display, over 60
trade stands will be iin attendance with ower
2000 visitors expected to attend. Although
organised by narrow gauge enthusiasts, it
is worth a visit by O and 1 gauge modellers.
In fact, anyone interested in railways or live
steam will find plenty to interest them.

For the first time in many years, the
association have permission (and insurance
cowver) to run meths fired locomotives. This
will be confined to a ‘vintage’ layout but |
am sure lots of Archangel and similar
locomative will be on display.

For those readers who are steam
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into the custom engineering part of
custom motorcycles and | am learning a
lot through the mag. Could you please
forward me the email address of Mick
Morritt as | am pretty sure I know what
his unidentified lathe is. Keep up the good
work.

Thanks

Ant (aged 15)

| am always pleased when a younger
person starts reading the magazine.

| learnt a lot of my engineering skills
through Model Engineer in the school
library and it is nice to give something
back. Rather than print Ant's letter in
Scribe a Line, | have printed it here in the
hope it will encourage some of our readers
to help a younger relative or friend into a
workshop. By the time this is published,
Ant should have received several of the
motorcycle and painting books reviewed
recently as encouragement for the future.
Keep in touch Ant, send us some pictures
when the bike is finished for Seribe a Line.

In the Workshop
Dave Fenner always used to do a hit about
what he was doing in the workshop. | would
do the same but after two house moves
the workshops are still not set up. | have
just received a CNC mill which has to be
removed from the crate and lifted on to the
bench. It came in a wooden crate which is
about 1 metre in height, width and depth. It
is currently sat just inside the workshop door
(still in the crate) and will probably remain
there for a few days until | finish this issue.

| can then set it up and start on the new
CNC series. This will be based on the MACH

enthusiasts, a visit may start an interest in
16mm scale, either on 32mm or 46mm track.
The benefits of 16mm scale are that you can
have a track round the garden at home, you
can lift the locomotive easily without a crane
and it does not take as much time or money to
build as a 3 %in. or larger locomotive would.
Plenty of free parking is available on site.
Refreshments will be available but | would
advise sandwiches and a flask as the
association has no control over catering
prices. | went last year and the year before
and thoroughly enjoyed myself. It is too
far for me to go this year so | will have to
content myself with starting to build a
railway in my garden this year instead.

The Taunton Model Engineers Exhibition
is on Sat. & Sun. April 5th - 6th

Harrogate National Model Engineering
[Exhibition - Fri 9th - Sun 11th May

The date of the Guildford Model
Engineering Society 2008 Model Steam
Rally and Exhibition has been changed to
the 12th and 13th of July.

ON THE

EDITOR’S BENCH

3 package and the PC. There are other
systems in use, especially in industry but as
G code is the most common system in use in
industry and is the main system used by
hobbyists around the world that is the
system | am going to use.

Asthe series is based on a CNC mill, | hope
the readers who are not interested in CNC will
pick up a few useful milling tips along the way.
Atypical itern which will be relevant to the
manual mill will be the use of an edge finder,
the modern equivalent of a wobbler. Other
examples are the ease of milling if you use two
vices on the machine table rather than just one
and how to mill a slot to the correct width. All
will be revealed in the following months.

This series is intended to be a wery
comprehensive guide to CNC milling but |
will try to limit it to 3 pages per issue so there
is plenty of normal content for the majority of
readers. As | have increased editorial by
three pages from this issue, (see Free ads
below) no one is being short changed. The
first part will start with setting up the:
machine and the basic safety G codes to run
the machine, how to set datum’s, incremental
and absolute programming and the use of
the GO and G1 moves. All being well, | intend
to start the series in the next issue, May.

Free ads

| am not receiving many Free ads for
publication so | have decided to publish
this feature on an occasional basis,
perhaps one month in 3 if sufficient ads are
received. You don't have to destroy your
copy of MEW; photocopies of the form

are fine by me. This page added to the 2
pages taken from the advertising pages last
month gives 3 extra editorial pages.

The 1st South West Model Engineering,
Model Making and Hobbies Exhibition
will be at the Royal Bath & West
Showground, Shepton Mallet, Somerset
12th & 13th April 2008. 9.30am to 5.30pm

The Large Scale Model Rail Exhibition
is on Saturday 12th and Sunday

13th April 2008 at the Warwickshire
Exhibition Centre, Nr Leamington Spa
on the Junction of the A425/B4455.
For more details on entry to the show
visit www.largescalemodelrail.co.uk
or call 01926 614101. Opening Times
are 10.00am - 5pm daily with last
admission at 4pm.

Myford Ltd are holding their annual
spring show on Thursday 17th April 2008
9am - 5pm, Friday 18th April 2008 9am -
5pm and Saturday 19th April 2008 9am

- 4pm. Please see MEW issue 136 Trade
Counter for more information.

Bristol Model Engineering and Hobbies

Exhibition will be at the Thornbury Leisure
Centre on the 15th 16th and 17th August.
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THE METALWORKERS
WORKSHOP ®

Harold Hall continues with the
milling machine, part 2

n the last issue, the various types

of milling machines were discussed

together with details of the cutters

that would be required. Now we

deal with the very wide range of
accessories available, some of which are
essential whilst others will be purchased
only if found to be required. Note that
photo numbers follow on from those in
the last issue.

The minor accessories

Essential requirements are the range of
relatively simple items that are used to
hold either the workpiece, or a device

for holding the workpiece firmly onto

the table. These will comprise Tee nuts,
studs, washers, nuts, screws and clamps.
The first option will be to purchase one of
the clamping kits available, photo 13. Do
though before purchasing one of these
kits attempt to see what you are buying.
In most cases, these are much too bulky
for the work likely to be carried out. In the
kit in the photo, which is the size intended
for my medium size mill/drill, the stud
size is M12, far too bulky for virtually all
the work | carry out on it. However, this
problem cannot be avoided by purchasing
components individually as there is a
standard thread size linked to the T slot
size. My own preference therefore is to
make clamping components myself, nuts
and screws excluded of course, as this
enables them to be tailored to their likely
use. In this case, | use M8 predominantly
with M10 being used for the occasional
heavy duty application.

Purchasing the studs is worthwhile as
these will be high tensile and have a
short thread at one end to enter the T
nut and a longer thread at the working
end. Even here there is not a sufficient
range of lengths and shortening longer

Photo 13 A standard clamping set.

ones for intermediate lengths will almost

certainly be necessary.

Photo 14 shows a range of my shop
made items and what better for a first
project than making a collection of
clamping gear. You will first have to make
a couple of T nuts by hand (saw and file)
and some simple clamp bars to get you
started as invariably you will not get these
with your new machine.

Adequately fixing a workpiece to the
table is a varied task and a crucial one,
as the part may mowve whilst being
machined if this is not done.
Unfortunately, due to the wide variety of
shapes and sizes of items to be held, this

Photo 14 Shop made light duty clamping components will be preferable
to the commercially available kits in most cases.
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is a subject far too broad to be covered
here in detail. Further reading on the
subject should therefore be sought. The
following are the major requirements.

1. Always use sufficient clamps, too many
is far better than too few.

2. If unable to position as many clamps as
would appear ideal, then additional
clamps at table level that just restrain
the edge of the component rather than
clamp it should be considered.

3. If possible, the stud should be
nearer the workpiece than the
packing, maximising the clamping
force as a result.

4. The packing should be a little higher
than the component. My preference
for this is to use a jacking screw as
this give precise control over the height,
see photo 15.

5. When using screws to clamp a vice or
other item, do ensure its length will not
allow it to bottom in the T slot. If this
happens, you may feel the vice is
clamped when it is not, as a result the
item being clamped may move when
machining commences, with
disastrous results.

6. When tightening a nut onto a slotted
clamp, do use a substantial washer,
3mm thick minimum. Standard washers
will certainly not do.

In addition to bar type clamps, there are
others that may find a use, typically low
profile clamps, photo 16. These types of
clamps are particularly useful when the
top surface is to be machined completely,
as in the photo.

Model Engineers’ Workshop
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Photo 15 A jacking screw is an ideal alternative to fixed height
packing as it permits the packing height to be precisely set.

The machine vice
The reader will no doubt be surprised
when | say that in my estimation, the
machine vice is far from essential for the
vast majority of tasks undertaken on the
milling machine. Its popularity is, | feel,
due to its apparent ease of use, a situation
that leads to its use when other methods
would better meet the requirements. The
first problem is to accurately position
the vice on the table as few vices give
any reference point other than the jaws
themselves. This necessitates a dial
test indicator being set up and the slide
@ traversed to check that the jaws are at
right angles to, and parallel with, the X
and Y axis. My way out of this situation,
where the vice construction permits, is
to machine the front edge of the base
precisely parallel to the jaws. With this
done, all that is required is to use a square
off the front edge of the table as shown by
photo 17, this being sufficiently accurate
for all but the most demanding situations.

Some vices have locating keys in the
base that engage with the tee slots in the
machine’s table so as to position the vice.
This would certainly make positioning the
vice an easy and quick operation but |
doubt if it will be sufficiently accurate
enough for some applications. In this case,
where precision is important, the keys
would have to be remowved.

Hawving got the vice in place, there
is still frequently a problem to position
the workpiece within the vice, a particular
problem when identical parts are
being made. In this case an angle plate
fitted with a guide fence, or two, would
be far superior.

Even though | make these reservations, |
have to admit that | would not run my
workshop without a vice for the milling
machine and here there is a problem, what
to chose? Its essential requirements are,
compatibility in terms of size with the
machine on which it is to be used, lack of
jaw lift, accuracy and robustness, with
priority in that order. Howewer, choosing a
vice for your milling machine may well be
one of the most difficult choices you have
to make in terms of equipping the
workshop. The reason for this is that
whilst there is a vast number to choose
from there is in my estimation a gaping
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Photo 16 Low profile clamps can be very useful for some
applications, typically where the top surface has to be machined

fully as in the photograph.

hole in what is available to suit the
average size mill/drill or smaller.

Jaw lift, if present, occurs when a
component is held towards the top of the
jaw as Sk. 2 illustrates. In a good vice this
is overcome largely by fitting a longer
than normal moving jaw and by ensuring
all the relevant parts are closely fitting.
The length of the keep plate below the jaw
is also important.

Accuracy is largely self explanatory but
the major requirements are that the jaws
must be at right angles to, and the face on
which the jaw slides parallel with, the
vice’s base. This is because they are the
two surfaces that will most often position
the component for machining.

Robustness is a requirement that is
more debatable as it will depend on what
the workshop's intended purpose is. For
example, if you are into model
engineering in the smaller scales, the
situation will be different to that if you
are making say traction engines in the
larger sizes.

Size may be the most difficult choice to
make as in my estimation, most milling
vice designs have developed from those
used on horizontal milling machines. Here
the load placed on them is far greater than
that using a vertical mill. Also, as the
majority of horizontal milling machines
have been much bigger than the average
millfdrill, most of the vices available are
too big for most workshops. As an
example, a vice having a jaw width of
100mm on a 200mm wide machine table
may sound like a suitable combination

but, as photo 18 shows, this is not so. In
this case it also has a central fixing at
either end but as the table has four tee
slots, it has to be mounted either in front
of, or behind the centre, the latter
restricting the travel in the rear direction
as the base fouls the machine’s column.

In most cases regarding milling
machine vices, 100mm wide is the
smallest size available, though in a
limited number of cases, 50mm and
75mm sizes are made. 50mm is far too
small for most workshops but seeing how
much the 100mm vice is physically too
large, it is probable the 75mm vice will be @
also, to a lesser extent of course.

Even if you possess a large milling
machine, also needing careful
consideration are those with a swivelling
and/ or tilting mechanism. Unless you are
likely to make considerable use of this
feature, the problem of setting it for
normal use outweighs its benefit. Being
higher, they will also reduce the available
space between the workpiece and the
cutter. Admittedly, most enable the vice
itself to be removed from the swivelling
mechanisms, enabling it to be mounted
directly onto the machine’s table but even
if that is done, that in photo 18 is still too
wide for the machine table.

DO NOT however, use an economy
drilling vice unless like me you are
prepared to do some work on it to make
it suitable. Photo 19 show two that |
hawe modified by lightly skimming all
the important surfaces to improve
accuracy and to fit a longer jaw and or

Sk.2

/WOFIKPIECE

e

PARALLELS

RESULT OF JAW LIFT WHEN USING
AN INADEQUATE VICE
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Photo 17 Providing the front edge of a
machine vice is parallel to the vice’s jaw,
using a square off the table’s edge to
position it is an easy operation.

Photo 19 The smaller vice in photo 18
has been fitted with a longer keep plate
to prevent jaw lift. The economy vice
(front) has a longer jaw added for the
same reason.

Photo 20 With most milling vices being
too large for the average mill drill and
smaller, a toolmakers vice can be a
reasonable alternative.

Photo 21 Positioning a workpiece is
often easier using an angle plate
rather than a vice.

14
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Photo 18 Choosing the correct size vice is essential. In this case the smaller
vice actually has a slightly larger capacity, width and length.

jaw keep plate. For medium duty
applications, these are more than
adequate. The larger of the two has
been modified so that it has similar
features to those of a toolmakers vice.
This was also shown on the left of
photo 18 and actually has a slightly
larger capacity, (both width and length),
than the larger vice in the picture.

If you have a medium size mill/drill or
smaller, the choice is not that easy. As |
said above, there are a few generally as
that in photo 18 that have a jaw width of
75mm that may be worth considering.
Some though can be very expensive.
Failing that, my choice would be to
purchase one of the larger toolmakers
vices, photo 20. See also photo 17 that
shows how this type of vice is anchored
to the machine table. If the anticipated
milling work really does fall into the light
category then there are a few better
quality drilling vices that may fill the bill.
Typically, the rear of photo 7 in issue 135
on page 14. Even in this case, being
simple to add, fitting a longer keep plate
would be a good idea. For the best
effect, the keep plate extension should
be in front of the jaw.

Angle plates
These come in two types, with a fixed
angle at 90Deg. and adjustable. The
adjustable ones are rather special and
most workshops will function adequately
without one and are definitely an item
only to be purchased when an obvious
need for one becomes apparent.

Fixed 90Deg. angle plates are though

essential, even more so than a vice in my
estimation, as they can satisfactorily hold
anything that a vice can and often with
advantages. The advantages are that it is
easier to position the workpiece and
doing it more accurately, a major benefit
when making batches of components.
Photo 21 is a simple example where a
fence is used to position the component
at an angle and had an end stop also
been fitted, it would enable repeat parts
to be made to the same length. This
would not be easy using a vice, even for
a single workpiece.

Having decided that an angle plate
should be obtained, there are a few
choices that have to be considered. First,
the angle plate can be a simple right angle
or have webs between the two sides for
added strength. In this case, | would
recommend the angle plate without webs
as these can sometimes be an
inconvenience and the added rigidity is
seldom of any benefit.

Angle plates are also sold without slots
and may be useful where a complex
workpiece demands fixings in places that
the included slots do not provide. In this
case, the angle plate can be drilled for
fixings specifically for the job in hand and
is especially suitable for making jigs for
batch production, but for general purpose
work, the slotted plate is to be preferred.
However, photo 22 shows the three
options from which to choose. Size is
another consideration and for the average
mill/drill a main face size of around
150mm wide by 100mm high would be a
good size to consider.

Photo 22 The three common forms of angle plate
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Photo 23 Parallels are an essential
accessory for use on the milling machine,
seen here being used to position a small
vice for machining the fixing groove.

An advantage of the angle plate not yet
mentioned is that if held in the bench vice
with the working face horizontal, it will
often be easier to position and fix the
workpiece. The complete assembly can
then be taken to the machine table for the
required machining to be carried out.

Parallels

These are an essential requirement for the
milling machine. They are used to pack

up the workpiece, either in the vice where
the height of the workpiece is less than the
jaws, or against the angle plate as seen in
photo 23. Less essential, but still useful,
are the 1 2 3 blocks. Photo 24 shows a
typical example of their use. In this case,
the base of a small machine vice is being
machined to ensure it is parallel with the
face on which the jaw will eventually slide.

V blocks

On the milling machine, these have limited
use due to a number of reasons and in my
workshop, due to me adopting a method
that | consider far superior. However, if V
blocks are available and being considered,
the following must be taken note of. When
milling is being carried out, security of the
workpiece is vital and the clamps provided
with the block will be inadequate for all

Photo 24 Using a 1 2 3 block to support
the vice casting, also seen in photo 23.

but the lightest duties. Even if they are
considered adequate for the task in hand
the V block also needs securing to the
table not leaving a lot of room for the V
block’s own clamps.

As an alternative to the blocks own
clamps, those used generally on the
milling machine can be employed for the
task as shown in photo 25 (right). Even
50, this approach has a number of
disadvantages, being:

sl

. The block is itself also loose until the
workpiece is clamped and requires
some means of positioning it to be
provided. The photograph shows that
locating plates have been clamped to
the machine table for positioning the V
block.

2. The system will not work with small
diameters unless some packing is
placed between the workpiece and the
clamp.

3. The clamping force will be attempting

to spread the block and it is known for

blocks to split into two parts if the
clamps are over tightened.

Allis not lost though as the alternative
method shown in photo 25 (left) has many
advantages.

Photo 25 The method used on the left has many advantages over using
a conventional V block, right.
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a. It will work with a very large range of
diameters - zay from 2mm and with an
upper limit only dictated by the size of
the machine.

b. Set up is easy.

c. It is very secure.

d. Very long items can be supported
with ease.

e. No expensive items are required.

Fix the first plate on the machine table
using a square off the front edge of the
table to position it. Now, with a piece of
material in width about % the diameter of
the workpiece to be supported, use this
as a spacer to position the second plate
for clamping to the machine table. Add
the workpiece and clamp in place. For
large diameters, thicker plates would be
required and longer plates, maybe with
two clamps, for longer workpiece's.

Using a magnetic V block may be a
possibility where the task is a very light
one, but some means of accurately placing
the block on the table will still be
necessary, see photo 26. Note that even in
this case, the magnetic grip cannot be
relied upon completely and as the
photograph shows, support plates have
been added to the machine table. Also, an
end stop in the form of an angle plate has
been fitted to prevent the workpiece
sliding along the V block. It is therefore a
system that needs adopting with
considerable thought and is a case of, if in
doubt, dont! | have included these
comments in the article not to say use the
method, rather to say do not.

Positioning devices

Hawving accurately positioned the
workpiece in relation to the machine's
axis, X and Y, it is still often a requirement
to position the cutter accurately relative
to the workpiece, typically an edge. To

do this there are a number of methods of
achieving this, ranging from those costing
virtually nothing to others needing to be
purchased. Fortunately, even the most
costly are not expensive.

Method one is to start the cutter and run
it up to the side of the workpiece, listening
for the sound of the cutter making contact
with it, or to look for the first signs of the
material being machined. In the latter
case, covering it with marking blue will
help. These methods have the
disadvantage that the edge of the
workpiece will be marked.

Photo 26 A magnetic V block should

only be used for lightweight duties and
then only when security of the workpiece
and V block is certain. If in doubt, use
another method.
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Photo 27 The light in this edge
finder lights when it contacts the

item being located.

®

Photo 28 Two edge finders,
illuminated and a Wiggler.

The traditional method of overcoming
this was to moisten a piece of very thin
paper and adhere this to the workpiece
being tested. Then, when the cutter comes
in contact with the paper it will drag it
from the workpiece. This indicating that
the cutter is at a distance from it nominally
equal to the thickness of the paper.
Another method, not defacing the
workpiece, is to place a short piece of
round material in the chuck and a feeler
gauge between the rod and the workpiece
and traverse the table until the feeler just
hecomes trapped. A more advanced
version of this is one where the test piece,
photo 27, has a light inside it that lights
the moment it contacts the workpiece.

Knowing the diameter of the item being
used to locate the edge, be it a cutter, rod
or electrical tester, it will be a case of
traverse the table by half its diameter and
the machine spindle’s axis will be above
the edge being tested. It will then be a
case of traversing the table further, as the
dimensions of the workpiece require.

All the above have one disadvantage,
that is, they cannot easily take account of
the test items not running perfectly true.
This will be particularly a problem if the
test item is being held im a drill chuck, but
even a more accurate collet chuck is likely
to have some error, especially at a
distance from the chuck itself.

A device that attempts to overcome this
problem is an edge finder, often referred
to as a Wiggler. This can be seen in photo
28 (right) together with the electrical tester
(left). The photo shows that there are a
number of test pieces but all work in the
same way. The holder, together with the
chosen test piece are joined in a ball joint
that allows the test piece to be set at an
angle to the holder, as the photo shows.
With the workpiece away from the edge
finder and the machine running, the end of
the test piece will rotate in a circle. If the
workpiece is now moved up to the tester,
gradually reducing the diameter of the
circle, it will eventually get to a point
where the end of the tester ceases to
scribe a circle but just rotates on its own
axis. With this situation, there is the
advantage of the system, that is, no matter

Photo 29 Shop made and commercial dividing headls
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how inaccurate the chuck holding the
device is, the end of the tester will be
exactly on the machine’s spindle axis.

At this point, the spindle’s axis is just
half the diameter of the test piece away
from the workpiece's edge. Unfortunately
though, visually determining just when
the tester ceases to scribe a circle is far
from easy. However, this is not
considered necessary as if the workpiece
is traversed further the tester will be
pushed off centre and will again attempt
to scribe a circle but now part of the circle
will be within the workpiece itself. This of
course cannot be and the end of the
tester will rapidly run to one side.

Just how much more accurate this is
than the other methods, will | suppose,
depend on the accuracy of the chucks
holding the test pieces. For my part, |
would suggest that allowing the cutter to
just touch the workpiece, or to use the
added paper, are more than adequate for
the vast majority of applications.

Maijor accessories

There still remain a number of major
accessories but definitely items not
to be purchased until the workshop's
activities show a need.

Dividing heads

The uses for dividing heads, photo 29,
are many and varied and range from the
simple to the very complex. At the simple
end of the spectrum will be the need

to machine a square for mounting an
operating handle, photo 30. Beyond this
there will be the need for many different
gears, say when clock making.

For simple applications, and that
includes the occasional gear, the shop
made head, left of photo, will be more
than adequate. Whilst the semi universal
dividing head (right of photo) will provide
many more divisions, only a universal
head will fill in all the gaps up to 380
divisions, the latter being an unlikely
requirement in most workshops.

5¢ fixtures

Photo 31 shows three accessories used
for holding round workpiece's, all three of
which use the 5c collet form as the means
of holding the part. The device on the

left is a simple dividing device, normally
known as a spin index fixture. This can

be set in one Deg. increments through a
full 360Deg. but this one is particularly
interesting as it is supplied with an
adapter and closing ring, enabling it also
to use the wide holding range of ER32
collets. The adapter is shown on the left
with the closing ring centre left. An ER32
collet is included centre right with a 5c
collet on the right.

Do not think that being able to be set in
one degree increments, thatitis a
suitable alternative to a more expensive
dividing head, it is not. For example,
consider the need to cut a 50 tooth gear.
This would require an angle of movement
between teeth of 360/50 being 7.2Deg.,
obviously not possible.

The other two fixtures seen in the photo
are simple devices for holding
components using just 5¢ collets, and can
be mounted either horizontally or
vertically for machining, as the part
requires. However, there is an interesting
difference between the two that was
briefly mentioned when collets were

Model Engineers’ Workshop

282108 16:08:11



®

discussed earlier in the series. That in the
centre has a closing ring to push the collet
into its internal taper so as to close the
collet and with this arrangement, the
amount that the collet enters its internal
taper will depend on the workpiece’s
diameter. Ty pically, with a smaller part, the
collet will enter further.

From the photo, it can be seen that the
fixture on the right does not include a
closing ring. In this case, the collet is
screwed into the base of the fixture
using the collets threaded end (see the
photo), and is closed by the internal
taper moving forward. With this
arrangement, the front of the collet will
remain in the same position no matter
what the diameter of the part being
machined. This is very important where
second operation work requires
machining to be done accurately in
relation to a flange on the workpiece that
is located against the collet's front face.

Rotary tables

These, photo 32, are primarily intended
for machining curved surfaces or slots,
typically as seen in the changewheel
quadrant, photo 33. However,
commercially available rotary tables (left)
can be supplied with added parts to make
them suitable for dividing applications.
The one on the right is a shop made table.
Like the above major items, obtaining a
rotary table should be left until there is an
obvious need for one.

Taking a cut is easy

Having acquired the necessary accessories
and being ready to start machining, the
required knowledge is probably not

what one will expect. In my estimation,
apart from the sharpening of workshop
tooling, the milling machine is more
demanding in terms of decision making
than any other machine, not due to the
complexities of applying the cutter to the
workpiece but in mounting the workpiece
prior to a cut being taken. This is unlike
the lathe where there are wider ranges

of possible operations but all can be
carried out with reference to the book, so
to speak. Mounting components ready
for machining will cover a wide range

of situations, many of which are unigue.
Therefore, experience with a wide range
of tasks, perhaps with some helpful
reading, is essential to become at

home with using the milling machine. E
Removing metal is relatively simple!

Photo 33 A rotary table is ideal
for making the curved slot in this
change wheel quadrant.
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Photo 30 The commercial dividing head being used
to machine a square for accepting a drive handle.

Photo 31 Three forms of 5C fixtures.

Photo 32 Commercial and shop made rotary tables.
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The C3 Mini Lathe ©

Dave Fenner makes a saddle clamp and parting off tool

®

he last article closed with the

‘comment that added measures

would be provided to enhance

the rigidity for milling. Most

turning involves continuous
cutting and therefore a fairly consistent
load on the tool. Thus under most
circumstances, vibration due to the cutting
action is not a major problem. Milling
however is a rather different kettle of fish.
A typical end mill with four edges, or slot
drill with two, will take a corresponding
number of bites during each revolution,
and each bite will cause a sharp rise and
fall in cutting load, which will tend to
cause vibration. Changes to mitigate these
effects are proposed in three areas: saddle
clamps located at front left and rear right
of the saddle, and clamp screws to lock or
tighten the cross slide.

Saddle Clamps
Photo 1 shows the front clamp in place
while photo 2 shows the rear and the two
cross slide screws. The clamp bodies are
attached to the saddle, and are in contact
with the upper surface of the bed. The
clamping action is effected by simply
pulling up a lower plate, which then
bears on the underside of the bed amd the
body of the clamp. Figs 1 and 2 show the
component details. It may also be seen
in photo 1 that the two socket head grub
screws used to blank the screw positions
for the travelling steady have been
substituted by a couple of slotted pan
head screws. They don't look as neat but
it's easier to remove swarf from slots.
Making the clamps is quite
straightforward, but before getting started,
measure the bed in two places as shown
in photos 3 & 4. What is needed is the
vertical thickness, front and back, as the
clamps will be made to suit these sizes. It
may be observed that the front shear
needs to be measured close to the end of
the bed, otherwise the rack prevents
correct micrometer access. As it is
possible that there may be some slight
variation between machines, this is best

Photo 1 Front saddle clamp in place also showing

alternative blanking screws.
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checked on the individual lathe. The
dimensions for ather features are
generally not critical and are given on the
drawings. The thickness chosen was %in.
(9.5mm)} and this proved quite adequate
for clamping purposes. However, when
checking later for clearance when used in
conjunction with the travelling steady, it
was found advantageous to place spacer
washers between the front clamp and the
saddle to create space for the clamping
nut to turn. A similar result might also be
achieved by using thicker material, say
12mm and drilling the 5mm and 3mm
holes off centre.

How you go about making the clamps
will depend on the equipment available to
you. It is possible to produce them entirely
with hand tools, a hacksaw, a file and a
drill, but it may be quicker if you can
access a small mill. | sawed off a couple of
pieces of 8.5mm aluminium plate, squared
them up in the mill (although this can be
achieved by gripping edgewise in the faur
jaw chuck) and then sawed away the
unwanted small rectangle from each,
before trimming to size in the mill. The
5mm diameter hole is then drilled
centrally on the thickness to leave a
0.5mm wall, and the 3mm dia. by 5mm
deep hole to accommodate a silver steel
anti-rotation pin.

It had been intended that two M4 Allen
screws should retain each clamp, but after
examining the features on the underside
of the saddle casting, one only was used
on the rear clamp. This has proved
satisfactory, so it might be inferred that
just one would also suffice at the front. In
the case of the prototypes, the 4mm
mounting holes were added, then the
lower surface filed away at an angle as can
be seen in photo 5. This would ensure that
when tightened, the load would be applied
as in Fig 3, with the clamp bar bearing
correctly against the bed.

This latter component is simply a small
piece of steel cut to the dimensions

indicated. Note that the prototype for the
rear included provision for an adjustment
screw, bearing on the clamp body. This
proved not to be needed, and the
drawings for both the front and rear reflect
the arrangement used at the front. One
hole is drilled and tapped M5, the other
%in. (clearance for 3mm)

A short length (say 12mm]) of 3mm
diameter silver steel is cut, deburred, and
fitted to the clamp body with Loctite, the
same adhesive being used to hold the
clamp bar and M5 screwed rod. In both
cases wipe away any excess adhesive,
which might cause unintended lock up
after uniting the two sub assemblies.

Positioning against the saddle
In each case the mounting hole(s) need to
be accurately positioned on the casting.
For the rear clamp, first remove the
tailstock and move the saddle towards that
end of the bed. Engage the half nuts to
prevent it sliding towards the headstock.
Now fit the rear clamp hard against the
bed and the saddle and tighten in position,
photo 6. | then used a cordless pistol

drill and 4mm drill to spot through the
mounting hole. The resulting “spots” can
be seen in photo 7.

For the front, access is more restricted
and so the pistol drill cannot be used.
The easy answer is to make up a silver
steel transfer punch. If you have a short
length of 4mm diameter, then just grind
a point on one end, heat to red hot and
water quench. Otherwise use a piece of
slightly larger diameter, and turn down a
length of about 13mm to just pass
through the 4mm hole, then complete as
noted before, photo 8.

With the clamp locked in place on the bed
and against the saddle, the punch can be
inserted, photo 9 and struck with a small
hammer. Note that this time, the saddle is
restrained by firm hand pressure, as
transmitting the force of hammer blows to
the half nuts would not be recommended.

Photo 2 Rear saddle clamp and cross slide locking screws.
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Photo 3 Measuring the front shear.

After checking for satisfactory
indentations, the saddle can then be
removed from the lathe, and detached
from the cross slide. The saddle casting
may then be clamped to an angle plate
and the marked positions drilled tapping
size for M4. (The generally accepted
tapping size is 3.3mm, however
experience in production tapping indicated
that tap life could be significantly
extended by a small increase in tapping
drill diameter. This is a practice | continue
to adopt, so here | use a 3.5mm or Mo 29
drill.) The threads are then tapped.

At this stage, while the saddle is
dismantled, you may choose to include
the cross slide clamping screw
modification described below.

As noted above, the front clamp is
assembled being spaced away from the
saddle by one M5 washer sandwiched on
each mounting screw. This then allows the
clamp to be left in situ at times when work
on a slender component may require the
travelling steady to be fitted.

Cross slide clamping screws
As supplied, the cross slide is fitted with
a gib strip whose adjustment is effected
by three screws and locknuts spaced at
approximately 55mm apart. By adding

Photo 6 Rear clamp tightened in position, hard against bed and
saddlle. (Note only ane bolt position is used).

April 2008

| ‘ P18-23 C3 Lathe.indd 19

Photo 4 Measuring the rear shear.

a couple of extra screws as seen earlier
in photo 2, it is possible to temporarily
and quickly tighten up the assembly in
order to undertake milling work and then
afterwards revert to normal.

The cross slide is removed as
discussed previously, then the gib strip
taken off. Now determine the height
from the lower edge up to the centres
of the adjustment screws. It is
necessary to mark out and drill the two
holes for the new screws at this height
(approximately 3mm). Given access to a
mill, this may be dealt with by setting
up and adjusting the Y position so that
a No. 30 drill fitted to the chuck will
pass down through the existing holes
without deflection, then moving the
work along in X to pick up the new.

Without such luxury, the
measurements (which can be made
before dismantling) might be:

+ Thickness of cross slide - approx 16mm.
+ Drop from top surface to screw thread -
approx 1Imm.

+ Diameter of screw - nominally 4mm from
which the centreline is positioned some
13mm from the top surface or 3mm from
the underside.

| chose to err a little on the plus side as
regards the 3mm figure to be sure of

Photo 5 Component parts of the front
clamp, note the lower surface filed away.

residual wall thickness, and moved the
new screws up to about 3.5mm.

The screws are simply a couple of M4 x
20 socket head cap screws, whose ends
are modified by filing or grinding on a
cone angle, which will encourage line
rather than point contact, when screwed in
towards the gib strip.

Photo 7 Centre marks after spotting through with a 4mm drill.
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Photo 8 Transfer punch made
from silver steel.

In Use

As a trial, | clamped a lump of aluminium
in the vertical slide, and an 8mm end mill
in the three jaw chuck. Note that holding
the cutter in this way is not best practice.
The collet chuck or a dedicated milling
chuck would be preferable, but these may
be items that many novices have not yet
acquired. The saddle clamps were then
tightened down, and modest pressure
applied via the cross slide screws. (Just
enough to give a tighter feel to the handle.)
An initial cut of 0.5mm was followed by
one of 1.0mm - the depth being controlled
by the leadscrew handwheel. Both cuts
were taken at a speed of some 900rpm
and engaged the full width of the cutter.
The resulting vibration was considered
acceptable, although this was considered
a severe test for such a small machine,
particularly in view of the manufacturer's
comment re turning “We recommend
that for rough cutting, you do not exceed
0.010in. (0.25mm) as your depth of cut”.
The 8mm wide trial groove can be seen in
photo 10 and this certainly suggests that
much useful milling work will be possible
probably using FC3 cutters running at
similar or higher speeds.

Parting Off

In the last article, | commented on my
preference for parting off by means of
arear mounted toolpost, and noted the
difficulty that can arise due to deflection,
when a front mounted part off tool is
used in a lightweight machine. Briefly, a
front mounted tool deflects downwards
and into the work whereas one at the rear
moves up and away. Thus deflection by
the front tends to cause dig in whilst at
the rear the effect is to reduce the depth
of cut. A rear mounted toolpost would

0T
o ||

Fig.3
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Y
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Photo 9 The front clamp locked in place showing transfer punch.

dictate a longer cross slide, and this will
be looked at in the longer term. It may also
be possible to incorporate modifications
to increase the travel of the existing

slide. This part of the article looks at an
alternative design of part off tool, which
involves no modification to the lathe.

Photo 11 shows three typical
conventional parting off tools aimed at
larger machines. Each takes a standard
HSS blade. Photo 12 illustrates a
homemade tool employing the same
principles. If mounted in a front position,
then the comments above apply. Photo 13
illustrates a tool made and kindly
presented to me by Ivor Hill. Here, Ivor has
designed the body so that any flexing will
result in movement away from the job,
and thus this type of tool can be used to
good effect in a front post.

Two of the features of the C3 Mini-Lathe
relevant to this topic, are a) the chuck is
retained by three studs and nuts as
opposed to a screw on fitting and b) the
spindle control incorporates variable
speed and forward/reverse facility. The
combination of these features means that
suitably tooled, you can actually
undertake machining work with the lathe
running backwards, and the chuck will
not unscrew. Taking advantage of these
attributes, we can consider a part off tool
set up in the front position, but inverted,
and thus arranged to cut in reverse.
Photos 14 & 15 show two views of the
prototype tool described here, which
uses a standard %i:in. HSS blade, and
which is designed to be made with
minimal equipment.

Just three components need to be
manufactured, as illustrated in Figs 4a,
4b and 4c. These can be produced either
with just a drilling machine and hand
tools, or using the C3 with the milling sub
table described in the last article, to
accurately position holes. The standard
fasteners needed are two M4 x 20 plus
one M5 x 20 socket head cap screws, two
M4 x 10 socket head countersunk and one
M5 nut and washer.

Before starting, purchase one or two
8mm part off blades such as those supplied
by Arc, stock No. 060-320-00940 and
measure them. (| have suggested more
than one, as in the past | have found it
useful to have one blade ground back to a
specific width for cutting narrow grooves.)
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Depending on the manufacturer, the
thicknesses and angles may vary a little,
but in general the form of the cross
section will be as shown in Fig 5 and the
thickness at the wider edge will be around
1.5mm and about Tmm at the narrower.

Top Plate and Body

The top and bottom edges of the blade are
angled at around 10 degrees, and on this
basis, we may progress to make the top
plate. A 63.5mm length of bright steel flat
or gauge plate 15mm x 3mm is needed. |
happened to have gauge plate available
and this would give better wearing
properties, particularly if hardened and
tempered. It was placed in the vice, and
one edge chamfered by filing at an angle
to roughly match the blade. The chamfer
was taken a little more than halfway
across the 3mm thickness. Progress can
be monitored by observing how far across
the thickness the chamfer extends. Then
mark out, drill and countersink the two
4mm diameter holes.

Work then moved to the body, cutting a
rectangle of %in. thick steel plate to
63.5mm x 36mm. You may then choose to
clamp the top plate in position and spot
through the two holes, or pitch them
accurately on the machine. These are then
tapped M4. The other two M4 holes may
also be added.

Next a piece of ten thou (0.25mm) shim
is cut 63.5mm long by 8mm wide. The top
plate is then assembled to the body by
two M4 countersunk Allen screws,
trapping the shim as shown in photo 16.

The blade is then placed in position
resting on the shim and against the top
plate. The purpose of the shim is to tilt the
blade slightly ensuring that clearance will
exist on both sides when in use. (Some
cheaper commercial tools are less than
perfect in this respect.)

Itis now possible to determine the
position of the hole for the clamp bolt.
This is done by spotting with a 6mm
diameter drill just touching the edge of the
blade. The hole is then drilled 5mm and
counterbored using an 8mm drill to a
depth of 5Smm.

Clamp Bolt

This starts life as one of the M4 x 20
Allen screws, which then undergoes two
modifications. First turn down the head

Photo 10 Successfully cutting a trial groove.

Photo 11 Three commercial part off tools,
top % — %in. middle in. bottom %sin.

Photo 12 Home made tool
to take %sin. blade.

i

Photo 13 A chatter free tool from lvor Hill.
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Photo 16 The top bar and body
showing position of shim.

diameter (Photo 17) to be a snug fit in the
counterbore in the body (about 7.98mm
if your 8mm drill cuts to size). Next file
a flat on the head aiming to achieve an
angle to match that on the blade, as
shown in phioto 18. Try the bolt for size.
What is needed is for the head to enter
the counterbore (but not bottom in it)
before locking on the blade. This way,
the clamping load is transferred directly
across the head rather than by bending
the threaded portion.

Support

This was produced from a 47mm length
of 20mm x 8mm bright steel flat. Two
holes are drilled through 4mm and
counterbored 7mm x 10mm deep, photo
19. Careful positioning is needed here
to ensure that the counterbores do not
break out. Two alternatives may be
considered. Countersunk screws may
attach the support. In this case, the
threads are tapped in the support, and
holes drilled through the body then
countersunk to ensure that the screw
heads are under flush to clear the blade.
Bar material such as 12Zmm square would
be equally applicable, the component
position being arranged by using the
lower edge as a datum

Assembly and set up

With the top bar and shim in place, the
support is bolted to the back face, and

the blade then located using the clamp
screw and nut. As we are working “back
to front™ it will probably be necessary to
grind the end of the blade. My preference
is to take off just sufficient material to give
a flat “top” surface, then a 90degree (plan
view) front.

(In production work, part off tools are
often ground with an angled tip so that any
pip is left mainly on the stock bar rather
than the component just completed.
However such geometry introduces side
loads. These do not generally cause
problems with heavy duty industrial tooling,
but at the miniature level, can cause the tool
to progress inwards at something other
than 90degrees to the axis.)

It may be found easier to grind the blade
in the holder, as this gives a bit more to
hold on to, and the holder offers rectilinear
reference surfaces.

The holder is then set up in the toolpost,
shimming and adjusting to ensure that
two criteria are met. The end of the blade
should be at centre height and when in
position, the blade should lie at 90degrees
to the spindle axis viewed from above.
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Photo 20 Detached slice can be seen on the cross slide.

In Use

As a quick trial, a redundant aluminium
stand off was gripped in the three-jaw
chuck. Photo 20 shows the part off tool in
place, also the short piece sliced away can
be seen resting on the cross slide. This
really was knife through butter stuff and a
second trial employed a piece of 9.5mm
diameter steel. This time there was a little
audible vibration, but of course no tendency
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to dig in and thin slices were taken off
without any difficulty. The front/rear faces of
two of these can be seen in photo 21.

It is quite possible that the tool's
performance might be improved by
careful attention to the “top” rake,
where | have simply used zero degrees,
also by using a mounting bar of
more robust section such as 12mm
square mentioned earlier.

Photo 18 Clamp bolt after modification.

Photo 19 Mounting bar
showing counterbores.

Photo 21 The parted off components
showing the pips.

Fig.5

CROSS SECTION OF
TYPICAL
PART-OFF BLADE

e NOTE: SIDES MAY
BE FLAT OR
HOLLOW GROUND
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REVISING WORKS

STORAGE part©

David Piddington finishes
putting his workshop (and
affairs) in order

en the computer arrived
and remembering that
there was no way my

dear wife would allow this
elsewhere in our home, the
only space left was beneath the window
bench. The computer and printer were put
on a substantial shelf bracketed to the wall
and the flatbed scanner was fitted into a
slide-out drawer as in photo 14. Its outer
end badly needed support and the crude
“double-H" frame was devised but made
quickly detachable with a pair of blue
plastic knurl headed bolts.

Careful positioning of the milling
machine’s “Y" axis is vital to allow the lid
to be raised. The computer’s monitor was
initially put underneath a corner
cupboard but as this unit had been put in
before other shelves had enclosed it, the
only way to lift it was with a car scissor
jack and substantial legs fitted at each
side. Then a larger monitor arrived at
“the right price” and the jack was used
once more to lift the cupboard higher so
that the monitor could stand on a hollow
MDF plinth with a concealed space
beneath for the keyboard when not in
use. This can be seen in photo 15.

Beneath can be seen a series of narrow
shelves where the original bar stock

Photo 14 Flatbed scanner in the
working position. Note cl
for handles cut in ‘H’ frame.

2]

stores were held and will be in future

when a suitable method has been found.

Square plastic gutter down pipes cut to
suitable lengths, possibly in halves
lengthwise, would seem the best option
but are yet to be tried. Readers will

Photo 15 Computer corner showing
original storage shelves.

probably have their own methods for
this. Photo 16 shows ‘the computer
corner’ in use with the hinge mounted
telephone ready for the next interruption.

In the earlier images of this series,
downward views show an aged carpet.
After a lot of thought, | took the plunge
and bought a roll of 3mm grooved
rubber matting from “Machine Mart".
Now | shall newer make a carpet-fitter
but in the confines of my small shop it
was cut and fitted {where it touches)
and | am reasonably satisfied with the
result. Even hexagon nuts as small as
12BA can be now found under close
scrutiny when you will already be in the
approved ‘praying position’ looking for
that tiny component you have taken
ages to make and dropped.

| find that the rubber will not lie exactly
flat especially on the edges but some
experiments with a shallow flanged bush,
photo 17 cured the major deficiencies.
Thus the matting and flanged bush should
have a combined thickness not greater

P than 5.5mm. However before you adopt
this method of floor covering remember
that the floor positioned slide-out drawers
have to have their bottoms higher to clear
y ; these. | solved this by putting a layer of

S, o, £ TR 6mm MDF under each drawer, though for
b Tl economy a 2in. wide ‘slide’ at each side

’ with perhaps one in the middle for a wide
drawer should be satisfactory.

Using the premise that one can never
have enough storage space, the previously
empty space beneath ‘computer corner’
has been filled with four more drawers as

n '\m'nm ﬁ..-q‘-\_'\..

Photo 16 Computer corner with hinged telephone mount.
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shown in photo 18 but to give the
maximum insert depth, the rear face was
made from off cuts of aluminium sheet
photo 19 which were secured with epoxy
resin glue and pins as before. The cut outs
were to clear the rear cross-member of the
bench structure. These drawers protruded
from the bench front by 2in., and rather
than have a secured top piece, detachable
combined cover and depth stops with
knurled headed dowels were used as in
photos 20 & 21.

| had completed most of this work
leaving the really difficult bit till last. How
does one decide how to store that vast
accumulation of small bits of steel and
brass that are far too good to throw away
and yet when one wants a small piece,
the nearest you find is inevitably slightly
too small on one or more dimensions? |
realised that below the mill-drill bench
there was room for a further selection of
drawers, which could be utilised for this
purpose. Photo 22 shows one of these
with an internal tray. The handle on the
front was made from three pieces of
12mm MDF glued together with the
inside pair cut away underneath to just
wider than the width of my four fingers
and deep enough to give a good grip.
Once the glue had set, they were secured
to the drawer fronts by screws from the
inside. It will also be seen in this picture
that the scanner’s “H" frame right leg
needed a clearance cut into it to pass
over the handles which in turn had to be
exactly in a horizontal line. In my area,
local ethnic ‘take-away’ houses use
plastic tubs measuring 6 in. x 3 %in.,
and 2 %in. or 1 %in. deep for their
products and | find these a suitable item
for holding these offcuts of metal. If you
do adopt these tubs, check the
dimensions before making compartments
within drawers for them to fit in.

The whole reorganising has taken more
than two years and is still incomplete but
| felt it was better to “get it right” once
and for all. Part way through the basic
work, or so | thought, | felt it was time to
identify every compartment in some way
and decided to letter the chests and
boxes and number the drawers and
shelves though whether this makes any
real sense | will leave to your
imagination. | decided to do my own
thing and challenged myself to produce
something suitable on the com puter,
having no stencils, no dry transfer
lettering, nor even punches big enough.

| did have a packet of overhead
projector film, which would do if only |
could print the characters in reverse so
that when applied to a drawer or box
front, the ink would be inside and
protected. Unfortunately, and as far as |
am aware as a beginner to computing,
“Word" typing cannot be ‘flipped’ to
reverse it so | selected character
numerals 1 upwards as required at 48
size font leaving a generous cutting
allowance and printed these on white
paper. Then | scanned the sheets and
saved them as "JPEG’ images, which
were then flipped, and printed the results
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Photo 17 Flanged bush and countersunk
screw used to secure matting.

Photo 19 Inner end of drawer
shown in photo 18.

on to the film. It worked for me. | did try
using a white colour background but on
film this was ‘wishy-washy’ and
unsuitable. Some of the older drawers
were discoloured and heavily varnished
s0 | marked these in advance and painted
the square white by hand having marked
the position around the edge of the drill
jig described next.

As | had in advance decided that | would
cut the characters out, centrally disposed,
on a film size of 1 %in. square, | had made
adrilling jig with No. 54 holes in the
corners and positioned this in turn with a
dab of “white” on all the drawers and

Photo 18 More storage drawers fitted
under the computer corner.

Photo 20 Outer end of the same drawer.

Photo 21 Outer end of the same drawer
with top removed to show dowels.

Photo 22 Additional under-bench drawers with internal tray.
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A short selection from the inventory pages

Photo 23 Cutting numbers from
film using clamped jig.

boxes before drilling into, or through, the

face as required. The MDF-lined steel tool
chests were subsequently drilled through

number 50 diameter and 10BA screws

- round head look neater - long enough to
pass through the MDF, with nuts to secure
inside, were fitted.

On a spare piece of MDF towards its
edge | repositioned the jig, drilled into it
and scored heavily with a craft knife
around the circumference. | could now
position the film and its lettering centrally
disposed over the square, put the jig back
on top and with a small toolmakers clamp,
hold all three parts together. | next drilled

@ the film through and with the knife cut all
the way around except where the clamp
was positioned. Photo 23 shows the
procedure. The remaining pieces of film
with their individual numbers were cut off
with scissors and the holes enlarged to
number 50 diameter. | used 10BA round
head screws with a washer under each
head to secure the film labels and | found
then that MDF will also take a thread
tapped dry into it, it is strong enough for
this task. Photo 24 shows the result; not a
work of art | agree but as there's only two
of us ever going to use the system, does it
matter? | think not.

Photo 24 Finished numbers attached to storage drawers.
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Drawer “2"

%" x 40, %" x 40, %" x 40

W %26
" BSF
Ys" BSW, 14" BSW

2BA LEFT HAND
¥s" x 40, %e” x 40, 3" x 40
%" %32, %" x 32, %" x 32
%" X 26, %" x 26

T x 40, 4" x 40, ¥e" x 32, %" x 32, V2" x 32

%s" BSW LEFT HAND, %" BSW LEFT HAND

LOCATION

Dies %:"” dia CSCT noted in black HSS in orange
4BA, 5BA, BBA, 7TBA, 9BA, 10BA, 12BA, 14BA, 16BA
2BA, 3BA, 4BA, 5BA, 6BA, 7BA, 8BA, 10BA, 12BA

Top Tray

Dies 1" dia CSCT noted in black HSS in orange

Top Tray

Table 1 A selection from the inventory pages.

Incidentally, the drawer knobs are the
reverser handwheel castings from
Westbury's Diagonal Paddle Engine; just
the right size to promote the ‘model
engineer image” in my workshop, except
that I should hawve bought a lot more
while | could afford them. The wheel
rims were cleaned up with files in the
lathe, reversed in the chuck to drill and
tap the stems and then they were bolted
from inside the drawer.

A couple of weeks later | decided to
number the individual drawers in my
wooden tool chest, bought in 1959
towards the end of my apprenticeship
when it was certain my future would be
either on the fitting benches, or as came
later, working as a fitter-machinist. A tool
chest was an essential bit of kit in those
days and this box went with me to several
firms in the next six years.

| adopted a slightly different procedure in
that | still used the flipped image numbers
but used “Paint” on the computer to draw
an outline box around each before printing
in reverse on transparency film. Using
36-point font, the letters in their enclosing
box were just "sin. high and so | placed a
strip of 1in. wide double sided “Sellotape”
across each of two rows of numbers 1to

4, and 5 to 8. | then removed the backing
strip and fixed the strips down on to white
paper. A second strip of double sided
“Sellotape” was then fixed on the back of
the paper, the latter being sufficiently
transparent to see the black characters
through it, and the individual numbers
were then cut out leaving about 1/8in.
outside the border line. It was then a
simple job to remove the second backing
strip and stick each number on to the
appropriate drawer front. Photo 26 shows
the result though the actual colour is not
true white but “Sellotape” colour, which is
very faint browny-buff.

Photos 25 A, B, C and D respectively
show close-up the final results of
characters with different backgrounds.
Type “"A" was done with white paint on to
the dark varnished original drawers; “B”
was put on to some white faced hardboard
| used for two swing doors to shelves just
visible in photo 9, issue 136, page 27: “C"
with a cut white paper backing. | found
this to be a better alternative to the
painted ones though they take longer to
make and fit; and finally “D* are those on
the tool chest described above.

The final process was to examine each
container and enter on a separate file the

Photo 25 Numbers applied to tool chest.
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full contents of each and from those
create an updateable inventory. Tables 1
& 2 show respectively a section from the
tap and die drawer file pages and a
section from the complete hard copy
index. A lot of typing was involved, but |
have already found the effort well worth
doing. Locating a specific tool is now
easy provided | can remember what |
called it for indexing purposes.

Maore drawers were made to fit in the
gap beneath the ‘metals store’. | have
already mentioned this but later, on the
premise that ‘excess space is better than
not insufficient’, | made four more
drawers with internal trays. However |
found that the bottom longitudinal strut
had bent downwards, so using a piece of
commercial threaded rod, two nuts and
two washers, | devised a jacking bolt to
lift it to a more-or-less horizontal
position. Unfortunately this was not
possible for the corresponding rear strut
and further cut outs, mentioned
previously, were required. Photos 26 & 27
show one such finished drawer with
longer and shorter trays and the bottom
area used to contain off-cuts of metal in
take-away plastic boxes. There is still
work to do, but | feel | have ‘broken the
back’ of the work now and earnestly hope
that these notes will inspire many readers
to set up an efficient and tidy workshop.

Before closing this narrative, | took
opportunity to make a few special
enclosures of which three are offered as
my solution to particular problems and
hopefully, to give readers the inspiration
to solve their own difficulties of this
nature. Photo 28 is for my bending rolls,
made not long after setting up my
workshop. These, to Martin Evans’ design
have proved very useful over the years but

Photo 28 Dedicated storage for bending rolls.
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Photo 25A Container number Photo 258 Container number
on painted background. on white-board background.

Photo 25C Container number of Photo 25D Container number
cut white paper background. on sealed photo paper.

Photo 29 Dedicated storage for pre-set dieholders.
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have always presented problems of
storage. Photo 29 is my method of
keeping pre-set die holders secure in
individual holes yet grouped together for
easier accessibility. Photo 30 is a box with
a sliding lid housing my set of metric ER25
collets together with the backplate-
mounted chuck. | praduced a chart of
comparable Imperial inch diameters and
computer saved it as a JPEG image. This
was then printed on to glossy photo paper
and glued into a 0.010in. recess milled into
the inside face of the lid thus protecting it
from damage. Photo 31 is a similar unit
made many years ago, when | had
completed George Thomas' small hand
rotary table together with various
attachments. Since this image was taken, |
have fitted a Perspex hinged lid.

During the indexing process, |
discovered some rather unusual items
including a *¥&in. x TMT shank reamer
which, | assume tongue in cheek, is for
making a hole truly round and parallel
after it has been made oversize with a
badly ground %in. drill! Alternatively it
could be used for reaming, almost but
not quite, a 13.10mm hole! | also have a
very old 3.in. x 36tpi tap. | read through a
copy of “Guide to World Screw Threads”
dated 1993 and though | can find three
sets of basic dimensions for this pitch,
there seemed to be no specified use for it
at the latter end of the 20th century. |
shall keep mine just for its oddity sake.
These are the sorts of tools bought ata
club auction as part of a ‘job lot".
Buyers beware or delight.

Photo 31 Dedicated storage for a small hand operated rotary table.

A short selection from the index pages

extended 1/4" @ clamp bar for above with locking nut

Collars Shaft 1/4” bore x 3/4" OD x 3/8" thick with grub screw (x 3) Drawer 5
Compound Table  Basic unit with index dials Clarke chest “E”
Counterbores (Industrial type) Drawer 1 top tray
{Interchangeable bit - larger sizes) Drawer 1 top tray
Countersinks Various Lathe shelf
Counters Number (mileometer type (x 2) Drawer 3
D-bits (Model engineer type) Drawer 1 top tray
(Industrial type - grooved top) Drawer 1 top tray
(Taper reamers) Drawer 1 top tray
Depth gauge ME&W 6" Drawer & tray
Dial Test Indicator Verdict, 0-15-0 thou reading with 1" dia dial Drawer 8
Bracket for "Verdict” to Clarkson chuck Drawer (shelf) 23
Mitutoyo Dial Test Indicator 0.001" to 0.400" with Drawer 9

Dieholders Single, with 5/8" bore, for 1.5/16" dies Drawer (shelf) 24
Double ended, with 5/8" bore, for 13/16” and 1" dies, with 2MT arbor Drawer (shelf) 24
Double ended, with 3/4" bore, for 1" and 1.5/16" dies, with 2MT arbor Drawer (shelf) 24
Dividing Head Myford, Main unit with steady bar and tailstack Clarke chest “A"
Rotation lever (separate storage point)
Division plates 1(on dividing head)
Division plate 2 (separate compartment)
Adapter block for horizontal mount on Myford S7 cross-slide
Super 7 lathe, for headstock spindle “Thomas”, for (see under “Rotary Table”) Clarke chest “B”
Dividers M&W 6" Toolmakers Drawer 4 tray
M&W 5" Toolmakers (Brand new) Toolchest (2)
M&W 4.3/4" Toolmakers (x 2) Drawer 4 tray
M&W 3" Toolmakers Drawer 4 tray
Table 2 A selection from the index pages.
28 Model Engineers’ Workshop
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THE PRACTICAL

ENGINE

his series is intended to give the

reader useful information gained

from over 35 years experience

in industry. It will cover various

topics over the coming months
and the occasional humorous moment and
sometimes, what not to do. Please feel free
to comment or complain through Scribe a
Line. The first part of this article is more of
an introduction to the workplace and the
world of work from the viewpoint of a 15
year old. The second part gives some useful
information on milling and turning speeds.

Out to work
| did not know what | wanted to do other
than | had read Model Engineer and all the
technical books in the school library. The
metalwork teacher always had a Stuart
engine on the go not that | knew what
itwas then. | also spent a great deal of
time in the Science museum in London.
It was only a tube train ride from my
home in Wimbledon. Perhaps that is why
| have spent most of my working life in
engineering. The only bad part was | had
to drag my younger sister around with me.

We always got return tickets and one
particular day the ticket collector took the
tickets and instead of clipping them, he
threw them in a big sack with other tickets.
When | complained, he looked but could
not find them. He had to phone through to
the departure station and tell them to let
us through on the way back.

| remember queuing up at the science
museum for a couple of hours to see a
space capsule. | think it may have been
one of the Gemini series and was on
display for a short time only. The one
thing | remember about it was how small
it was. The astronaut must have sat
perfectly still all the time he was in space.
There was no room to move at all.

The first job

My first job age 16 was loading bars into
automatic screw machines. As you can
imagine, this was extremely boring. As
part of the days duties, | had to take the
previous days work out of the machine
and take it to the oil separating shop so
they could recover the oil (neat cutting oil

Photo 2 Back gears on the Myford lathe.
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Age 15 - get a job, any
job. Also cutter and
workpiece speeds
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Photo 1 A Myford ML7R lathe speed chart.

in those days) and pass the work to the
next department for deburring or drilling.
Pity no one told me but it did give the
charge hand an opportunity to shout at
me. He liked shouting at people.

Another thing | had to do was grind a
chamfer on the end of each bar before
loading it into the autos. This was a little
bit noisy if it was a round bar but very
noisy if it was an extruded bar, a typical
shape being half round. This caused the
deburring shop charge hand to get
annoyed as it upset his girls. He told me to
get a cloth wiper and wrap it round the bar
on the rest. This | did and it worked for a
couple of bars and then the wiper got
dragged into the grinding wheel guard.

Lesson 1
| turned the grinder off and went and told
my charge hand what had happened.
He was not very pleased but rather than
shout at me, he went and shouted at the
deburring shop charge hand. So lesson
1is, don't put loose rag or clothing near
mowing machinery. This lesson will be
reinforced in a later article.

| was asked to change the gears on one
of the machines, which | did. | tightened
them up as tight as | could. Unfortunately
the nuts came loose and the gears came
off, another chance to be shouted at.

Lesson 2
A couple of weeks after | had started work,
the charge hand was not at work. It turned
out he had put his hand into a machine
and a drill had gone into the heel of his
hand. So lesson 2 is, don't put your hand
into moving machinery.

We used to get an hour for dinner break,
which as it only took a few minutes to eat
our sandwiches left us bored with nothing

to do. One old chap in the degreasing
section used to lie down and have a sleep
every day. One lunch time, we tied a rope to
his Wellington boots and the other end of
the rope to the double swing doors. A few
minutes later, someone came through the
doors and pulled both his boots off. Let's
just say he was not very pleased and found
somewhere else to sleep in the future.

Lesson 3

We had to find something else to relieve
the boredom. There was a four wheel
trolley in the degreasing section and the
double doors lead onto a steep ramp. For
something to do we took it in turns to ride
down the slope on the trolley and this was
successful for a few days. Then my turn, |
rode down the slope but went a bit to one
side. | hit a couple of trestles, which had

a flywheel of about three feet in diameter
resting on them. The trestles went flying
and the flywheel fell about three feet to
the floor. When the shop foreman found
out, he was not very pleased and after

six weeks, | was looking for another job.
Lesson 3 is, if something can go wrong it
is probably me that will do it.

Speeds

A basic knowledge of speeds and feeds
isessential in any home (or professional)
workshop. Speeds will be the same
(ignoring rigidity for the moment) whether
the material is moving (turning) or the cutter
is turning (milling). For this article, we will
concentrate on the home workshop. The
industrial environment is totally different;
there will be an adequate supply of coolant
on the machines and ample horsepower to
drive the cutter. Charts of feeds and speeds
from the manufacturers will normally be
available on request.

29
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Photo 4 The four step pulley and clutch lever.

Speed is normally given in revs per minute
(RPM). Photo 1 shows the speed chart from
a Myford ML7R lathe. The direct speeds go
from 210 RPM up to 2105 RPM and the back
gear (photo 2) speeds go from 27RPM to
135 RPM. Photo 3 shows the two speed
pulleys to the countershaft. Photo 4 shows
the 4 step pulley and the clutch lever on the
Myford. The machine is not covered with
rust, when | moved recently it was
unexpectedly delayed for a few weeks and
had not been protected. It was stored in the
removal company’s warehouse and some of
the metalwork gained slight surface rust.
The bed and other moving parts are fine.

Working it out

Referring to a chart of cutting speeds, a
1in. HSS cutter in mild steel requires a
speed of 382 RPM. For practical purposes,
this can be taken as 375 RPM. If you are

P29-30 Practical engineer.indd 30

machining brass or aluminium, you can
double the speed for the same size of
cutter. This gives us 750 RPM for a 1in.
cutter or we could use a 2in. cutter and
leave the speed at 375 RPM.

For the harder steels, the stainless and
silver steels or for more abrasive materials
like cast iron, you can halve the speed so a
1in. cutter would then run at 187 RPIM.

Carbide tipped tooling

So far, we have used a high speed steel
cutter as an example. |f we change to a
1in. diameter carbide tipped cutter, we can
multiply the speed by at least 2 times. This
means in theory we can cut mild steel with
a lin. diameter carbide cutter at 750 RPM.
In practise, we are unlikely to be able to
run a 1in. Dia cutter at this speed because,
a) they are too expensive, you probably
won't have one, b) the machine probably

Photo 5 A digital readout on the C1 lathe.

won't hold a 1in. cutter, and c) even if

it could, we probably could not supply
enough coolant to cool the cutter down.
Intermittent coolant will ruin carbide
cutters.

So what is the use of working this speed
out? Well, we are much more likely to be
able to hold 1in. Dia. bar in the lathe and
turn it at 750 RPM with no real problems.
We could even turn it dry without any
problems, don't forget the safety glasses
and overalls though. Referring to the
speed chart in photo 1, the nearest speed
is 740 RPM and we would use that.
Normally you would go to the nearest
speed under the one calculated although
in practice, slightly higher would be OK.
Modern lathes, like the C1 for instance,
have electronic variable speeds and you
can just dial in the correct speed, photo 5.

So now you should be able to work out
the speed for any HSS or carbide cutter for
milling or the speed for turning bar stock
using a bit of simple maths using 375RPM
as a basis. Drills are the same, just
calculate the speed as if it were a milling
cutter or a piece of bar.

The following shows the method.

HSS cutting tools

= First, divide the cutter diameter in

inches by 375 to get steel speed.

= Then if brass or aluminium multiply by 2.
= Orif harder steels and cast iron divide by 2.

Carbide cutters
For carbide cutters multiply the figures
obtained above by 2.

(In an industrial environment this would
be multiplied by four rather then two.)

Metric sizes

If you are working in metric, divide the
cutter diameter by 25.4 before using the
above calculations.

All speeds calculated as above are
starting points. You may be able to higher
them or may have to lower them
depending on individual cases.

And finally

Please remember that all workpiece's
and tools should be securely fixed before
turning a machine on. Bar should be
contained within the headstock and not
allowed to protrude much. | once saw
someone switch on a lathe with a piece

of brass stuck out from the back of the
headstock by about 2 feet. The lathe was
running at 2000 RPM. The brass bar, which
was about %in. diameter, bent at right
angles and made the heavy (1280KG)
machine jump about. Luckily someone
managed to switch the machine off before
any major damage occurred. It was not the
operator; he had run well away and
was nowhere to be seen.

Model Engineers’ Workshop
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MAKING THE

‘STENT' TOOL AND

UTTER GRINDER

Charles Woodward offers
some advice and modifications

The milling machine

| have always worked in engineering and
over the years had acquired various bits

of used machinery and tools that | put to
good use. My milling machine was a Taylor
Hobson model K Mk 2 engraving machine
with the cutting head clamped to the

main column for stability. | had acquired

a number of Clarkson disposable milling
cutters of '%in. diameter that were used in
the engraving head collet for all my milling.
It was slow but | got there in the end.

An opportunity arose to buy a damaged
Deckel boring head with a broken spindle.
Although the spindle was damaged
beyond repair, | thought it should be
possible to make a new one. This | did
with a No 2 Morse taper to suit the
Autolock chuck I had just acquired. |
mounted a THP motor on top of the head
and fitted suitable drive pulleys and an
extension shaft to the original drive. After
removing the pantograph arm and all the
other bits of engraving equipment, the
whole assembly was grafted onto the top
of the engraving machine column. This is
my milling machine; there have been few
modifications since. The assembly works
surprisingly well, the boring head gives
me automatic traverses at all head angles
from +90Deg. to -90Deg., however, the

Background
About 15 years ago it occurred to me that | should have some form of cutter grinder.
Back then, my only grinding equipment was a standard bench grinder. | had a look at
what was available and initially the ‘Quorn’ appealed to me so | bought the book and
inquired about the cost of the castings. Cash was short at the time so | did a lash up
with my bench grinder, replacing one of the wheels with a cup wheel and making a
carriage for holding lathe tools using parts from a setting fixture | had acquired some
years earlier. This consisted of a pair of bars held parallel in a couple of blocks and a
further block running along the bars on antifriction bearings.

To complete the setup, a fixture was mounted onto the sliding block to hold the lathe
tools. After adding covers to the slides, | arranged the whole assembly to tilt to obtain
clearance angles. The bench grinder was mounted on a steel dise, which could rotate

and the whole assembly was clamped on a further slotted steel plate. The bench
grinder could be slid back and forth towards the tool holder. The contraption certainly
would not win any prizes but it worked and | used it for a number of years.

table traverse handles are graduated in
0.002in. increments and the vertical
traverse on the table in .001in. increments.
It has a few other similar oddities.

The ‘Quorn’ or the ‘Stent’?

| had been collecting used end mills and
slot drills for some time from various
sources (some were only slightly used).
After | had modified my milling machine
to use cutters up to 16mm diameter it
became urgent that | should have some
means of regrinding them.

My existing arrangement could have been
modified to take milling cutters, but | wasn't
really happy with the arrangement for
grinding lathe tools and couldn't see myself

spending yet more time improving a dodgy
arrangement to make it even dodgier, so it
had to be a new (to me) tool and cutter
grinder. | considered buying a second hand
commercial machine, but didn't really have
the space (or the money), so it would have
to be a bench mounted machine. | also
wanted a machine with adjustable grinding
wheel height. The only machines on the
market that appeared to suit my purposes
were the ‘Quorn’ and the ‘Stent’. Both
machines would be capable of grinding all
my lathe tools and milling cutters, but the
‘Stent’ lacked the accessories of the
‘Quorn’. | already had the ‘Quorn’ book and
there are loads of articles on the Quorn, so
why not the Quorn?

Photo 1 Stent with cup wheel to the front. Note overhang of drive

motor.
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Photo 2 Stent with plain wheel to the front.
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VERTICAL SCREW
MOUNTING PLATE

VERTICAL COLUMN

GRINDING
HEAD SLIDE

MOTOR
MOUNTING

UNIVERSAL HEAD

SUB-TABLE

SPINDLE HOUSING

HORIZONTAL
SLIDE

UNIVERSAL
HEAD BRACKET

TOP TABLE

NOTE: GUARDS AND HOLDING BOLTS NOT SHOWN

Fig. 1 Isometric view of Stent tool and cutter grinder.

| considered the following:-
There was no similar handbook on the
‘Stent’. Lots of builders had made a "Quorn’
judging by the number seen at various
exhibitions. Far fewer ‘Stent’s’ were to be
found. Both casting sets cost about the
same, approx £200 in September 2005.
There are 86 references to the ‘Quorn’ in
the ME index and only 16 for the ‘Stent’. |
read as many as possible including
correspondence in the letters column of

the ME, where a reader was casting
doubts on the ‘Quorn’s’ capabilities and |
also read Prof Chaddock’s replies.

The correspondence made me pause for
thought. | could though see the reader's
point of view in some respects. If | was
going to spend time making a grinding
machine, | did not want to make a
machine | would be unhappy with. After
reading an article By Giles Parkes in MEW
108, I spent part of my time at the next

5202 DOUBLE ROW ANGULAR
CONTACT BEARING
SPINDLE HOUSING 15mm x 35mm X 15.9mm
\ WHEEL
Y LANGE 4 x M6 SCREWS
L‘*&L\\\ NUT  SeCURING WHEEL AT
) BOTH ENDS OF SPINDLE
7NN SPACED AT 90°

DRIVE

—
:
.

:Sé* N7
N 6202 DEEP
\\| GROOVE BAL
N

R o, BEARING
L\\l\ﬁ\_\_\\\;‘ 15mm x 35mm x 1imm
f LABYRINTH NUT
CUP 2x M5 GRUBSCREWS
WHEEL 180° APART

PULLEY

PLAIN GRINDING WHEEL

Fig. 2 Section through spindle.
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TEE exhibition (2005) asking various
exhibitors of the ‘Quorn’ their opinion of
the machine. | also asked the advice of
Giles Parkes who had built both machines.
| wasn't particularly happy with some
aspects of the ‘Stent’s’ design, particularly
the motor mounting, the hand wheel for
the vertical slide and the way the table
could be traversed to expose the
slideways to grinding grit.

Looking at the ‘Quorn’ and 'Stent’ side
by side, | could see why most builders
chose to make the Quorn. With its
profusion of ball handles and nicely
thought out work head, it looks the more
sophisticated of the two. It has also had
loads of publicity. By comparison, the
"Stent’ looks more “rough and ready”.
However, | thought it should be possible to
improve upon the ‘Stent’ and couldn't see
why it shouldn't be capable of doing
everything the '‘Quorn’ could do and
possibly more. The “Stent’ design,
incorporating a Tee slotted table provides
a good basis for a tool grinding machine
and it is easy to mount any number of
fixtures for grinding lathe tools, milling
cutters, drills etc. This arrangement is
adopted in most of the commercial tool
and cutter grinders with which I am
familiar, such as machines made by
Clarkson and Cincinnati. At this time, | did
not appreciate that the ‘Stent’ was a copy
of the ‘Clarkson” tool and cutter grinder. |
could see possibilities for developing the
“‘Stent’ and so ordered the castings in
November 2005 from Blackgates
Engineering (no connection) and started
work as soon as | received them.

Modifications

After my previous conversations and
researches, | had decided the grinding
wheel position would be changed by
turning the vertical column through
180Deg. and | would mount the grinding
wheel at the opposite end of the spindle.
This arrangement would bring the wheel
closer to the centre of the table.

| would change the motor mounting; the
arrangement as drawn appeared to be
unnecessarily extended and this would
tend to over balance the machine once the
vertical column and spindle assembly had
been turned through 180Deg. | also
wanted the grinding head to tilt +- 10Deg.
The ‘Stent’ drawings indicate it should be
possible to tilt the head, but | had no idea
by how much and there was no angle
indicator built into the machine.

The position of the handle for raising the
grinding head would need to be changed to
bring it to the centre of the vertical slide. The
existing position of the screw and nut at the
side of the slide and the large motor overhang
would cause it to stick due to the slide being
approximately square. It's never a good idea
to have a screw that actuates a slide at the
side. It will cause the slide to tilt towards the
screw and stick. Lathes and other machinery
combat this tendency by having long sliding
surfaces in relation to their width in the
direction of the screw actuation.

There were no arrangements for
guarding the machine against grinding
dust so this would have to be remedied.

Double ended

It seemed like a good idea to puta
grinding wheel at both ends of the spindle.
This would make the machine more
versatile and it would also be possible to
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Photo 3 Square tool grinding fixture.

experiment with plain grinding, once a
way of driving the component between
centres had been devised.

The table stops as drawn seemed
cumbersome. Setting the stops required
unbolting each stop from the table,
moving them to a new position, then
setting the adjustment screw on each. |
wanted a simpler arrangement, preferably
with some sort of fine adjustment.

Spanners would be used as little as possible,
handles being fitted wherever practicable.

| would fit ball or roller thrust washers to the
feed screws for both slides. This would give a
smooth and easy movement particularly on
the vertical slide, which supports the weight of
the motor and grinding head.

Any other modifications would wait until
{or if) inspiration struck.

A general guide

| don't intend to write a blow-by-blow
account of the way | made the 'Stent’, but
rather give the reader an idea of what |
did, the design changes made and the
reason for making them. | possessed, a
4in. cup grinding wheel and a 5.25in. dia
wheel both of 1.25in. bore. The ‘Stent’ was
redesigned around these two wheels.

On receiving the drawings from
Blackgates, my first priority was to redraw
the machine in 3D CAD, Fig. 1. This may
seem strange as | had just paid for the
Stent drawings, but it allowed me to
examine the capacity of the machine with
all my major modifications befare | started
cutting metal. It is cheaper and far less
frustrating to find out your scheme won't
work at the drawing stage than after hours
have been spent cutting metal.

| first made detailed drawings of each
component, then brought the individual
components together on one drawing
sheet to obtain an assembly drawing. The
individual detailed drawings are preserved
on separate worksheets and from these
drawings are generated the sectional

Photo 4 Table scale.

drawings and the manufacturing drawings
with the associated dimensioning and
orthogonal views. This system makes it
possible to make changes to any detail
drawing and the assembly drawing
changes automatically without being
redrawn. Howewer, it is easy to skip a few
stages and get component drawings with
the bare minimum of dimensions and
views. These frequently changed as
manufacture proceeded, but | did not
always revise the drawings.

When all the major parts had been
drawn, | was able to view the capacity of
the machine with the new grinding wheel
position turned through 180Deg., with the
second wheel fitted.

The basics of the reconfigured machine
seemed satisfactory and so it was time to
go into the workshop to start cutting
metal. There must be other builders like
me who are inspired by looking at lumps
of metal when thinking about design
problems? Looking through the scrap box
to find a bit of discarded piece of
machinery or material “that will just do
the job” solves a lot of problems, after
appropriate modification of course.

Consequently the crucial basic
components got drawn in CAD. Fig. 1 got
revised as | went along, and is still being
revised as | write this article. A lot of
smaller parts and modifications were done
on various bits of paper that sometimes
made it to full drawings and sometimes
did not. Very little additional material was
purchased apart from the castings. The
dial indicators were obtained as scrap and
repaired, the micrometer head was from a
precision lathe stop, the wires used for the
table traverse were bought as spare brake
cables for my pushbike.

| used a wooden board for some time as
the motor mounting board, but decided
shrinkage etc would play havoc with the
belt tension and was forced to buy a piece
of Aluminium to replace it.

Photo 5 Removable table adjuster and
micro setting for table stops.

The base casting

The first component to be machined

was the ‘Stent’ base. The casting was
marked out to give the best advantage and
machined to the Blackgates drawing. All
the castings were good dimensionally and |
had no problem machining any of them, no
hard spots or blowholes were found. All the
other castings were machined generally as
the Blackgates drawings. Making a note of
which were the sliding faces and clearance
faces on the dovetail slides, | machined the
base and slides omitting details not required
such as the slot in the grinding head slide
for the raising nut.

| spent some time dismantling and
reassembling the machine in order to
make various modifications. It is
impossible to foresee the result of all the
modifications and besides, | would think of
a good idea and would have to try it out.

The grinding wheel spindle incorporates
a double row angular contact bearing at
the cup wheel end that is clamped in the
spindle housing by the end cap and a deep
groove ball bearing which is free to “float”
sideways is fitted at the pulley end, Fig. 2.
| machined the spindle housing to suit the
new bearings and incorporated simple
labyrinth seals in the end covers. The
grinding wheels at both ends are both
secured with 4 off M6 socket head Allen
screws in place of the single nut normally
used. This obviates the need for cutting a
LH thread to hold the cup wheel and has
the advantage of making it possible to
grind on both sides of the wheel.

The right hand wheel is mounted on the
wheel flange nut, which in turn is
accurately located on the grinding wheel
spindle by a reamed hole and screwed on
to the spindle. The labyrinth nut on the LH
side of the spindle tightens the whole
assembly and the wheel flange nut is
tightened against this. Two M5 grub
screws provide additional clamping for the
wheel flange nut. The drive pulley is keyed

Photo 6 Engraving the table scale.
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Photo 7 Scale for the tilting grinding head.

Photo 8 Tensioned wire on grooved pulley
for table traverse arrangement.
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Fig. 3 Section through vertical screw assembly.

on to the grinding spindle.

Having constructed the grinding head
and slides, lots of scraping followed. | am
no expert but perseverance paid off
because | eventually achieved a sliding fit |
was happy with.

The motor mounting

| started thinking about the motor
mounting. | drew up a couple of different
schemes and played around with
wooden mock-ups before | was happy
with the arrangement. | was aiming to
get the motor as close as possible to the
rear of the vertical columin. This would
reduce any tendency for the machine to
overbalance when using the cup wheel
and at the same time it would reduce the
side loading on the horizontal slide. Photo
1 shows the ‘Stent’ with the cup wheel
facing the table, photo 2 with the column
turned through 90Deg.

Examining the drawings of the Stent, it is
apparent that there is no equipment
included for grinding lathe tools. Anyone
who has built the ‘Stent’ in the past will
probably have made their own
arrangements for grinding square tools,
possibly by making a square adaptor for
the universal head.

| think it is essential that a grinding
machine for the model engineer should
have this facility and incorporated a
graduated tilting head into the machine,
which enables anyone, as a minimum
setup, to simply hold a lathe tool in a
small vice and use the tilting head to grind
the clearance angles.

The fixture for grinding lathe tools can
be seen in photo 3. The base plate is
graduated +- 90Deg. Clearance angles for
groowving and parting tools can be set on
the table which gives an additional 10Deg.
in addition to the settings on the fixture.

| wanted the table to index accurately
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and engraved half degree divisions on
the right hand table clamp. The clamp is
accurately located using a couple of
dowels fitted into the sub table, photo 4.
Fine angular adjustment for the table is
achieved by a couple of separate
brackets, which are bolted to either end
of the table as and when required, photo
5. The lines were cut using a Graduating
Tool from Hemingway, which | bought as
a kit and with a few modifications, used
it on my milling machine to engrave the
table clamp and other indicator lines,
photo 6. | made a couple of
modifications to the graduating tool. As
designed, the tool uses a dowel for
locating the ram, running in a slot in the
square body. | fitted two dowels through
the ram very close together to act more
like a key in the location slot, using grub
screws in the ram to secure the dowels;

the grub screws are reached via a drilled
hole in the body. | also stamped the
turret L, M, S, (large, medium, and small,
and not the railway Co!)

After making the machine, | discovered
from Blackgates that the design of the
“Stent’ is based on the ‘Clarkson’ tool and
cutter grinder. Anyone familiar with
Clarkson’s will know they made milling
cutters such as end mills and slot drills.
Clarkson’s designed the tool and cutter
grinder for use in their own works, so they
had no reason to incorporate facilities for
grinding lathe tools. They did not
manufacture drills, but offered a drill
grinding attachment as an extra. In the
Model Engineer, No 4310, there is a very
good description of the Clarkson machine
written by Tony Griffiths.

A novel motor

Needing a motor to drive the ‘Stent’ |
was contemplating paying about £100
for the recommended motor when an
idea occurred. Why not use a cheap
grinding machine as sold at my local DIY
store to power the ‘Stent'? The grinder
cost less than £15 and what had | got to
lose? If it didn't work, | would buy the
recommended motor. A flat platform was
part of the motor mounting design so it
shouldn’t be difficult to fit any small foot
mounted motor (or cheap grinder).

After buying the grinding machine, |
stripped off all the guards and other bits |
didn't need, fixed it to the motor platform
and after fitting a suitable belt and
pulleys to give me 3000 RPM at the
grinding wheel spindle, gave it a run. |
wondered if it would burn out quickly, but
it hasn't so far. The longest time | have
run it continuously has been for about
hour. The drive pulley is fixed to the
motor (grinder) shaft by the original nut,
which came with the machine. No drive
key has been used, and no slippage has
been experienced. | used a timing belt to
drive the machine as it bends much more
easily over small pulleys compared to a
vee belt and will not slip unlike a round
belt. Also tension is not as critical, thus
reduced the load on the grinding spindle
and motor assembly.

The motor/grinding spindle assembly is
provided with a dowel pin to locate the
Zero position and the setting scale is
shown in photo 7. | have also used dowel
pins in the vertical column base to give the

NEEDLE THRUST BEARING
3/8" x 13/16" x 0.140"
NTAG13TRATRA

~=0.004" GAP

e W]

THRUST BEARINGS FROM
‘ARC EURO TRADE'

2 x BRASS BUSHES
12 X 314" %1 1/4°

i /G EY
¢ ; 116" X 1/8" X 5/8°

NEEDLE THRUST BEARING
12" x 15/16" x 0.140"
NTAB1STRATRAMY

Fig. 4 Section through base and horizontal slide feed screw.
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Photo 9 Cutter guide finger.

two positions for the grinding wheels and
in the milling cutter grinding fixture.

An alternative

The table traverse mechanism is by wire
tensioned at both ends of the table. | used
thig in preference to a rack and pinion
partially due to cost. Although the cost

of the rack and pinion as supplied by
Blackgates is not high, | just hadtotry a
tensioned wire once | had thought of it
and with a tensioned wire, | would get a
table traverse systern with no backlash. |
pulled the wire out of the internal pulley
once by over tightening the tension nuts at
the ends of the table. Fitting two additional
screws to clamp the wire into a grooved
pulley that is attached to the table traverse
handle solved this, photo 8.

| used a dial indicator to show the
position of the horizontal slide rather
than a scale engraved on to the hand
wheel. This offers several advantages.
The dial indicator can easily be changed
to suit the preferred units (imperial or
metric), it is easy to zero the readings,
there is a direct indication of the position
of the table if the grinding wheel has to
be retracted for any reason and it gives
an indication of possible table movement
during grinding. For the same reason |
fitted a dial indicator to show the vertical
distance of the plain grinding wheel
above the centre line of the cutter. This
distance gives the clearance angle when
grinding the outside diameter (the cutting
edge) of milling cutters using the plain
wheel, see chart 1. The position of this
indicator has been moved between photo
1 and photo 2. | was getting too much
vibration on the indicator in its original
position when | ran the machine.

In the "Stent’, the hand wheel for the
vertical slide has been located at the
side of the slide probably because the
clamp bolt for the grinding head
assembly is in the centre of the slide and
the spindle housing. Without
redesigning the clamp bolt and making
the grinding head slide casting thicker,
the only way | could think of to put the
handwheel at the centre of the slide was
to rigidly fix the screw into the slide
casting and rotate the nut within the
hand wheel assembly, Fig. 3. It is fitted
with a ball thrust bearing to ensure
smooth and light movement when
raising or lowering the grinding head
and motor. With this arrangement, the
screw goes up into the hand wheel
assembly; this is made deep enough to
accommodate the screw. Thrust bearings
were also fitted to the horizontal slide
feed screw. Fig. 4 shows a section
through the screw assembly.

The idea for the degree indicator scale

April 2008

| ‘ P31-35 Stentindd 35

Photo 10 Drive unit on RH tailstock.

on the tilting work head came from a
colleague, Jan Huning, who had built a
‘Stent’ some years ago together with a
very nice drill grinding attachment that |
hope to build one day. Originally | had a
much cruder arrangement.

Cutter guide

‘Some difficulty was encountered with
designing the cutter guide finger, which is
fixed to the rear of the table and in front
of the grinding wheel. The purpose of the
finger is to guide the cutter when grinding
the cutting edges of an end mill or slot
drill by locating into the spiral flutes of
the cutter and following the spiral as the
table is traversed. The space between the
table and the grinding head is somewhat
restricted with the guarding fitted to

the table. Also the simple guide finger
drawn for the Stent would have been
used originally by the skilled grinders

on a Clarkson machine who had trained

in its correct use. | felt a more user
friendly arrangement was called for on a
machine that would be used occasionally
by amateurs, so | redesigned it and
incorporated a screw height adjustment. |
used the original mounting block secured
to the bed of the machine, merely rotating
it through 90Deg. to move the guide finger
fixing away from the table and around the
table guard, photo 9.

The stops

There are two table stops clamped to a
spring loaded bar at the front of the table.
The bar is sprung against a 0.5in. travel
micrometer head at the RH side of the
machine, photo 5 which provides fine
adjustment. A similar bracket at the other
end of the table holds the spring housing.
The tension screws for the table traverse
wires are attached to these brackets and
limit the table travel to 5.25in.

There are various other changes and
modifications to the machine. | have fixed
the table traverse handle at 30Deg. and
fitted a handle to the handwheel for the
horizontal slide. A plunger fitted to the top
of the head indexes the universal head
rather than a blade locating in the cutter
flutes. Experienced grinders may say this
isincorrect, but | am not sure there is any
difference and it seems easier to set the
cutting edge horizontal once and rely on
indexing to a drilled collar than fiddling
about with a spring location in the flutes. |
stand to be corrected and have yet to try
the alternative.

The ‘Stent’ is mounted on a wooden
base made from an old school desktop,
which is fitted on the top of a unit with
two drawers. The drawers contain most
of the equipment required when
operating the machine.

The equipment comprises of:-
A set of ER20 collets from 2mm to 13mm.
The universal head and bracket and the
following adaptors:-

ACollet holder, a No 2 Morse taper
adaptor, a Parallel holder for grinding

the ends of slot drills etc plus adaptors.

A Collet holder for Crawford collets from
¥sin. to %in. (using collets from my lathe).
An M10 spanner, a % Whit spanner and an
ER collet spanner.

Two centre holders (tailstocks).

Test bar.

Holder for grinding plane irons and wood
chisels.

Table setting brackets.

Three Allen keys, a pin spanner for
removing the vertical hand wheel and two
tommy bars.

Misc tee nuts and screws.

The machine and baseboard lift off the
drawer unit for easy transportation. | have
not needed to secure it to the drawer unit.
The ‘Stent’ took me about 12 months
to redraw and build, | got the castings
in December 2005 and started using
the machine in January 2007. | spent a
further 7 months making the drawers
and base unit, remaking bits which didn't
work, making guards and the lathe tool
grinding fixture, painting it, and generally
smartening it up. | have no idea how many
hours it took, as | don't have the self-
discipline to note down the hours every
time | go into the workshop.

| thoroughly enjoyed making the ‘Stent’. |
like to use my own ideas on the equipment
and clocks | make and workshop equipment
gives you the freedom to try them out and
make them work, or not, as the case may
be. One idea | have been playing with is
using the machine for plain grinding by
fitting a small motor and work driver disc to
the RH tailstock casting. | have got it to work
to some extent, photo 10. The problems are:
- heat, parallelism and finish. But all is not
lost, if | cant get it to work on the ‘Stent’, |
will fit the drive unit onto the tailstock of my
Myford as a counter rotating drilling unit for
drilling small holes straight. The ball
handles were made by the method |
described in MEW No 111, page 46.

Wheel Dia 5.250 inch

133.35 m/m
Cutting
Angle (deg) h (inch) h (mm)
3 01374 3.49
4 0.1831 4.65
5 0.2288 5.81
6 0.2744 6.97
7 0.3199 8.13
8 0.3653 9.28
9 0.4106 10.43
10 0.4558 11.58
1 0.5009 1272
12 0.5458 13.86
13 0.5905 15.00
14 0.6350 16.13
15 0.6794 17.26
16 0.7235 18.38
17 0.7675 19.49
18 0.8112 20.60
19 0.8546 21.711
20 0.8978 22.80

Chart 1 Clearance angle when grinding
the outside diameter (the cutting edge) of
milling cutters using the plain wheel.
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n the first part of this series, | looked
at cutting tool materials. In the
second part, | will concentrate mostly
on cemented carbide tool inserts and
describe the I1SO standards system.

So many choices, which way to turn?

‘Whilst | was preparing background
material to write this article, the large
number of insert manufacturers or
importers that supply into the UK market
constantly surprised me. | was already
aware of Sandvik, Seco, Widia, Mitsubishi,
Kennametal and Iscar but a quick search of
the Internet by Googling carbide inserts or
searching Ebay UK showed over 20
manufacturers, a market ripe for
consolidation? Yes, probably and some
consolidation has already taken place, but
the old names tend to remain, often under
new ownership.

Most of the major manufacturers
maintain good or excellent websites and
many offer free downloadis) of technical
data about their products. | found that
there is actually too much data available
and it all gets pretty confusing, especially
if one is only interested in a small range of
applications pertinent to a Home
Workshop and relatively small machines
with limited power or tool tip speed.

| found that some of the downloaded
documents were massive and it was
difficult to find my way around on the
screen. Most downloads were .pdf
documents and you will need a broadband
connection to promptly complete some of
these downloads .

| acknowledge a lot of help from
Sandvik UK, ref. 1 who supplied a
number of weighty manuals by post
after | had asked for technical help,
photo 1. The main Sandvik catalogue
alone is over 900 pages.

Once you start to read these tomes and
reflect on all the possible variables for an
inserted tool system it soon becomes
obvious why standardisation of
nomenclature became necessary. The
numbers of variables are enormous. E.g.,
the carbide grade, the insert shape and
size, its coating(s), the tool holder and last
but by no means least, the metal or plastic
being worked. In the descriptions that
follow | will describe parts of the ISO
system. (International Standards
Organisation I1SO 1832-1991). Similar
National systems exist, most notably ANSI
in the US and most good suppliers can
supply against either ISO and ANSI and
can provide cross referencing. So let’s take
a look at the ISO system.

You won't complete more than a

few projects in your home workshop
before you realise that our commonly
encountered workpiece materials, iron
castings, aluminium alloy castings, low
carbon steels, tool steels, stainless steels,
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Mnke Huughton looks at the ISO system

copper bearing alloys and aluminium
alloys all require different methods
of working. We expect one tool to cut
everything and are often disappointed by
the performance, even though we soon
learn to adjust the tool shape, feed rates
and depth of cut on a trial and error basis.
The same situation exists with
inserted carbide tooling; a truly
universal carbide grade and tool shape
really doesn't exist and we shouldn't
expect anything different in our
workshops. The various carbide
manufacturers have spent a lot of
development time optimising the
carbide grades for specific workpiece
materials. The SO system categorises
work materials into colour coded
groups and many (most) insert
manufacturers carry this colour coding
system onto the labelling of their insert
hoxes. Photo 2 shows a couple of insert
boxes from Seco (Secolor™) and
Sandvik (Corokey™). If you Google both
of these names you will find
comprehensive descriptions of how
these classifications work.

Main -
catalogue

R L —

Metalcutting ey,
Technical guide

i . GRS - B - TORLALNG
L T —

Small part machining

U VLG - ARG,

CoroKey®

Easy te choosa. Eany 0 use.

g Mg - Gy,

Photo 1 Tons of Literature

ISO Designation
P

ol i

Description of Workpiece material
Steels, low alloy

Cast lrons
Alumlnlum Alloys

oased alloys

In Table 1 above | have attempted to
reproduce the ISO colour scheme for each
work piece classification. Sorry if you have
colour vision problems. Most brasses
and bronzes probably fit in 150 category
N. The Sandvik Coromant box indicates
that the inserts are intended for low alloy
steel, ISO grade P, blue. The Seco box
also indicates their insert is suitable for
medium machining of stainless, yellow
and low alloy steels, blue. Seco use 3
vertical columns on their labels to indicate,
from the left, finishing, medium and
roughing. Please note these boxes are not
exactly current and the style may have
changed a little.

Most manufacturers maintain extensive
lists of workpiece materials, usually by

Photo 2 Typical Inserts boxes with data.

national specification, against the insert
ISO designations and their own grade
codes. You can easily download these lists
from the manufacturers’ websites.

Under the ISO system, the P, M and

K grades are each sub-divided into
compositions containing different
amounts of Tungsten, Titanium, Tantalum
and Cobalt carbides and nitrides. In the P
series P01 to P50 there are 6 sub species
each optimised to provide a range of
hardness to toughness properties for the
cutting of low alloy steels. There are 4 M
series M10 to M40 (stainless steels) and
4 K series, K10 to K40 (cast irons).

When these compositions were
formalised, coated grades were only in
their early development stage and were
not covered.

Manufacturers of inserts will assign ISO
identification numbers to their products
based on what they believe is their best

DING 11 04 08-PH s
ONMNG 332-PN

Photo 3 Sandvik grade equivalence.
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performance range. So a P30 grade from
different manufacturers will not
necessarily have the same carbide
composition. As an example, photo 3
shows an insert box from Sandwik with
two of the inserts placed on the label. You
will see that the Sandvik carbide grade is
4025 and they have translated this into the
1SO grades P25 and K20. This is the rear of
the Sandvik box shown in photo 2.

Maost manufacturers produce charts of
where they place their grades against the
IS0 “standards”, e.g., ref. 2. One
manufacturer’s grade will often be shown
spanning several ISO grades.

As far as | know, there are also 51S0 sub
grades for N, 4 for S and 4 for H workpiece
materials, but not all manufacturers seem
to guote them.

Obviously manufacturers don't want

you to switch to equivalent grades

from another manufacturer. However, a
number of sources do give comparison
tables of manufacturers grades. Look in
The Black Book, See ref. 3, which | find

to be an extremely useful pocket book

of engineering data. It is published in
Australia, but available in the UK from J&L
Industrial, ref. 4.

Newcomer, now owned by Ceratizit, has
a useful grade comparison chart available
on the web, ref. 5.

These read-across grade tables can only
ever be approximate but might be useful
in identifying markings on inserts or their
boxes.

If you are lucky enough to get a full box of,
usually 10, inserts the box labels should
give sufficient information to allow you to
identify the ISO properties of the inserts.
Inserts not in a box, a likely scenario for
us as we may only acquire small numbers
of inserts, are often a problem, as
manufacturers are pretty variable in their
insert marking policies. Some mark the
grade with a laser, some print the grade,
some mould coded marks in the top face
of chip breaker inserts and some don't
seem to mark at all.

Generally the more sophisticated the
application and the higher cost of the
insert, the better chance you have of
having some marking. E.g., most screw
cutting inserts are marked with the pitch
and thread form. For examples see photo
4. These marks are not very easy to
photograph but they illustrate some of the
different styles. Sadly, many inserts are
unmarked and there seems to be a
tendency in the UK to supply unmarked
inserts to Home Workshop users. Many of
our suppliers don't give the full ISO
description of their inserts either, which is
not at all helpful to the average user and
leads to a reputation for a patchy
performance in the home workshop.

®

Most manufacturers designate their
inserts as finishing, medium or roughing
for both milling and turning operations.
Remember the following descriptions are
for industrial operations, not necessarily
in a home workshop. They will often add
the code F, M or R somewhere in their own
insert descriptions. The ISO insert codes
may also indicate the intended application,
see later.
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Photo 4 Insert marking styles.

Finishing (F)

Medium (M)
Roughing (R)

This is what a manufacturer says about F, M and R grade descriptions.

Light depths of cut at low feed rates for operations requiring
low cutting forces.

Wide range of feed rate and depth of cut.

Maximum stock removal for high depth of cut and feed

rate combinations.

In my opinion, most home workshop machining operations fall into the Finishing class
because of the machine’s lack of rigidity and our desire for an excellent surface finish.

Machining conditions are usually classified as good, average or difficult.

Continuous cuts, high speeds, pre-machined work piece.

Profiling cuts. Moderate speeds. Forged or cast workpiece.

Good

Excellent component clamping.
Average

Good component clamping.
Difficult

Interrupted cuts, low speeds. Heavy cast or forged skin on workpiece.

Poor component clamping.

Again these are industrial operations.

Kennametal, ref. 5 seems to add a Fine
Finishing (FF) classification to the 4
described above.

If \jou look at thé Sandvik box in photo
2. This is a lathe insert and gives the
following starting point for the user.

Depth of cut a, = 3mm (range 0.05 -
5.0mm)

Feed f, = 0.30mm (range 0.015-0.50mm))
Cutting speed v, = 265m/m (range 315-
205m/mi)

If this had been a milling insert f,, the feed
per tooth, and v. the cutting speed would
have been quoted.

Just to be clear, v., the cutting speed is
the speed of the tool tip passing over the
workpiece surface.

These v, numbers are easily passed over,
but a cutting speed of 2565m/m on a 25.4
mm dia workpiece is equivalentto a
rotational speed of about 3200rpm. That's
more than twice the maximum speed of
my lathe! Oh Dear!

Manufacturers cutting speed (surface
speed) is often optimised for a 15 minute
tip life! Fortunately, cutting the surface
speed gives a big bonus in terms of a
longer tool life. Rule of thumb: Halve the
tip speed to see a 10x increase in tool life.

Remember that even ‘carbide’ inserts
have to be run at lower cutting speeds as
the workpiece material becomes harder or
tougher. This will be reflected in the
manufacturer's data for the insert. E.g., a

finishing insert might be assigned the
following optimum surface cutting speeds
in metres per second.

Work Piece Cutting Speed
P 95-125

N 95-200

s 10-15

"

Diagram 1 shows the best cutting
performance zones for ISO P materials
within the blue tiles for 4 inserts
described as suitable for FF- fine finishing,
F-finishing, M- medium machining and
R- roughing. The chart shows depth of
cut against feed rate. The 4 inserts in my
drawing have geometries optimised for
each application and are made from the
same carbide grade. The red construction
lines show how the correct insert
geometry is selected for a 1mm depth

of cutand a 0.4mmy/rev feed rate. The
manufacturer defines this cut as Medium,
but | would describe it as roughing or
even unattainable!

Please notice that the axes in this
drawing are not linear. Manufacturers vary
in this point, so be careful.

| guess that most of us seldom work out
our feed rates, especially on a mill, and we
often adjust the depth of cut on the lathe
or mill to get the best results. Notice that
for these inserts, even the FF insert
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Diagram 1 Cutting performance
zones, P materials

geometry is out of its comfort zone at
depths of cut below 0.003in. {0.08mm]),
which sort of confirms what most of us
have discovered when we try to take light
finishing cuts, even with a new carbide
insert. Equally, cutting the feed rate below
0.0025in. frev is not a good idea.

Caution please, Diagram 1is just an
illustration. Get manufacturers data on any
inserts that you hope to purchase as some
may well be optimised for lower feed
rates, smaller depths of cut and lower
surface speeds. Remember, industry
generally wants high productivity inserts
(high rotational speed, high feed rates and
large depths of cut) so that industrial
insert gift horse may give a really
disappointing performance on home
machinery. I've been there!

In my Sandvik example, abowve, the 260m/
min tip speed is fairly typical of a Cermet
or coated Cermet working low carbon
steel, ISO P grade material. Since my lathe
just won't go that fast, | am left to search
for inserts that will allow me to finish turn
at lower tip speeds, say below 80m/min.

| find Mitsubishi Carbide quite useful in
this respect, ref. 2, because they produce
charts of cutting speed against feed {mm/
rev) for their different insert types for each
of the ISO material groups. In most B, M
and K work materials, Mitsubishi Carbide’s
charts indicate that cemented carbide with
no coating(s) gives the best low speed
cutting speed performance, i.e., compared
to PVD coated carbide, CVP coated carbide
and Cermet and coated Cermet.

The cutting edge of our insert is a complex
3-D shape. We need to work out what
types of insert will give finishing cuts at
modest feed rates, depths of cut and tip
speeds in the materials of interest to us. If
you take the ISO code description DNMG
11 04 08-PM given on the insert box,
photo 3 this requires some interpretation
for you to get all the information it
contains. Although the following looks
complex the same approach is used for
other insert types, threading, grooving
and parting off, internal turning, milling,
etc, and it's worth making the effort to
learn some of the ISO naming logic and to
realise its shortcomings.
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The ISO code for this turning insert consists of up to 12 symbols. Symbols 8 and 9 are
used only when required. In addition the manufacturer may add a further 2 symbols.

It pays to separate out the ISO code into fields as follows:-
Code D N M G " 04 08 PM
Field 1 2 4 5 6 a8* 9¥ 10 " 12

* - many manufacturers omit this cutting edge symbol
# - many manufacturers omit this feed direction symbol if the insert can cut left and right.

Field 1is the insert shape. D = diamond, 55" nose angle.
Field 2 is the relief angle. N = 0 degrees.
is the insert size tolerance. M = +0.13-0.13mm on thickness.
Field 4 is the insert type. G = can be used on both sides, i.e. turned over.
Fleld 5is the cutting edge length. 11mm
Field 6 is the insert thickness. 04 = 4.76mm from the insert base to the cutting tip.
This is less than the thickness of the insert in this case as it's double sided.
is the nose radius. 08 = radius of 0.8mm
Field 8 is the cutting edge condition. Optional, nothing shown in this case.
Field 9 is the hand of the tool. Nothing shown, this is a neutral insert,
it can cut left or right.
Field 10 is the insert chamfer width in mm. Nothing shown. See later.
Field 11 is the insert chamfer angle. Nothing shown. See later.
Field 12 is an optional manufacturer's code. In this case, Sandvik, PM = ISO P - Medium
machining. Unfortunately there seems to be no uniformity amongst manufacturers in
these optional codes.

The drawing supplied by Sandvik for
this insert is shown here. S is the insert
thickness. iC is the inscribed diameter of
the insert, re is the tip radius and L is the
length of the cutting edge.

Taking each of the ISO fields in turn,
from the left and listing all the field
symbols.

The most robust inserts have large nose

= ic = angles, like the trigon and square. They
are preferred for roughing operations in
industry. Inserts for fine finishing tend to
have lower nose angles like the 35, 50 and
56" diamonds and these make good tools
for profiling smaller components. They can

Field 1 INSERT SHAPE

1SO Nose often cut right and left. The 55" diamond
Symbol Shape Angle shapes can also be used to roughly cut
A Parallelogram 85’ BSW and BSF threads. You can then finish
B Parallelogram 82 off with a die or chaser to get a good
& Diamond 80’ thread profile and accurate pitch.
D Diamond 1y
E Diamond 75 The Relief Angle or Insert Clearance Angle
F Diamond 50° is the angle of the front face to the vertical.
H Hexagon 120° An insert with a 0" Relief angle, 1ISO
K Parallelogram 55° symbol N, is often described as a negative
L Rectangle 90’ insert and has the strongest (most robust)
M Parallelogram 86’ cutting tip. Industrial inserts for steels are
0 Octagon 135 often negative for strength.
P Pentagon 108 Inserts with a relief angle greater than 0°
R Round are described as positive inserts. The
S Square 920’ bigger the positive angle, the sharper the
T Triangle 60° insert and the more suitable for light finish
v Diamond 35 cutting. Very positive inserts are preferred
w Trigon 80° for ISO N materials, aluminium alloys and
some brasses.
Field 2 Relief Angle
1SO Symbol Relief Angle 1SO Symbol Relief Angle
A 3 F 25°
B 5" G 30°
c 7" N 0
D 15° P 117 or 10°
E 200
| _CLEARANCE
~= "  ANGLE
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Dimensional Tolerance These are the dimensional manufacturing tolerances for the insert
thickness, inscribed circle and insert width. Grade M is common, occasionally G,U or E. See
manufactures literature, not critical for Home Workshop machinery use, in my opinion.

Field 4

ISO Code Fixing hole
Hole, no countersink
Hole, no counter sink
Hole, no counter sink
None

Hole, no counter sink

ovzzo»

Double sided insert.

None

Hole, counter sunk one side
Hole, counter sunk one side
Special

x=—>2

Hole, counter sunk both sides.

Fixing / Chip Breaker

Chip Breaker Style

No Chip breaker

Chip breaker on both sides

Chip breaker one side

No chip breaker

Chip breaker one side or both sides
No Chip breaker

Chip breaker one side
Chip breaker one side
Nio Chip breaker
Special

For long chipping materials like low
carbon steels, a chip breaker helps
prevent continuous steel strips being
formed that can wrap themselves
around the tool and tool holder. This
can be dangerous to you, the operator,
the workpiece and the insert. Chips
evacuating the cutting zone can cause
rapid wear of the tool insert and
damage the work surface. Chips are
an important way of removing the
frictional heat generated by cutting.
Chips are often seen to be blue/ black
when cold, due to heat build up.
Industrially, red hot chips are often
seen. Many chip breaker styles are
pressed into the insert before sintering.
See photo 4, the insert marked with
the grade K40. This drawing is of a
trigon insert with a hole fixing and is
countersunk on both sides so it can be
turned over to give 6 cutting edges.

For light finishing, we are only likely to
use the tip of the tool to cut the workpiece.
Industrially this isn't the case and wide
ribbons of chips are not uncommon
especially in roughing and ‘bar peeling’
operations. All of the generic tool shapes
shown here are available in a range of
sizes and thicknesses and it's important

to match the insert shape and size to its
holder. See Part 3 in the series.

Field 6 Insert Thickness, mm

ISO Symbol s

01 159
T 1.98
02 238
03 3.18
T3 397
04 476
05 556
06 6.35
o7 7.94
09 9.52
10 10.00
12 12.00

ISO Symbol, metric*

M0, 02 0.2

04 0.4
08 0.8
12 1.2
16 1.6
24 2.4

* You may come across imperial inserts.
These are marked differently. Please check
with the manufacturers data.

The nose radius is shown for a
standard corner radius. Many
manufacturers offer so called “Wiper”
nose inserts where the nose shape is
modified to be a shape that promotes a
better (2x) surface finish at the same
feed rate or the same surface finish at 2x
the feed rate. The presence of a wiper
nose fermat will normally be indicated
with a W or WF in the ISO
manufacturer’s optional fields, Field 12.

In my example on page 38, the DNMG
insert has a 0.8mm nose. In my opinion
this is too large for finishing on a light
machine and a better starting point would
be a 0.2 or 0.4mm radius. Large tool nose
radii and long cutting edges promote
juddering on light machines. Avoid by
changing the machining conditions.

If you look at the Greenwood Tools
website, ref. 6 you will find that they
specialise in inserts for Home Workshop
machines. Greenwood offer useful advice
on insert selection and use conditions for
these smaller diameter nose inserts for
home workshop use.

In my opinion, wiper style insert noses
offer no advantage on light machines. Tell
me if you find differently.

Please note that for double sided inserts, the insert thickness s is not the thickness of the
insert at its thickest point. It's the tip of the tool to the base it's sitting on.

Field 5

|= cutting edge length in mm

Cutting edge length (mm *
O, g edge length (mm) \‘597

=
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Field 8
ISO Symbol

.

E G
T S
K F-
S P

Cutting Edge Condition

Sharp cutting edge

External radius treated cutting edge.

Negative Land

Double negative lands

Negative land and external radius
treated cutting edge.

Edge stylesE, T, K and S are intended for negative and positive geometry inserts and the

external radius style is probably the most common. Positive inserts with a sharp cutting edge,

F. may be further modified by the manufacturer by adding a negative top surface to the tool

to improve finish turning. These modifications don‘t appear to be within the ISO code. The

Manufacturer has the option to add his own code letters in Field 12 to indicate special features.
Many inserts do not have an entry for Field 8 in their ISO code.

Field 9 Hand of Tool
ISO Symbol
R
—
FEED
L
-
FEED
N
_b.
FEED FEED

&4

Field 10 Chamfer width, mm Field 11
ISO Symbol mm ISO Symbol
010 0.10 CHAMFER WIDTH, mm 15

025 025 il 20

070 0.70

150 1.50 ‘ ‘

200 2.00

Chamfer angle
Angle, degrees
15
20  CHAMFER ANGLE

& ;

The presence of cutting edge chamfers,
their width and angle are not always
visible in some inserts. Photo 5 shows a
close up of a Mitsubishi Carbide insert,
part of a batch of positive inserts being
used by a local engineering company for
finish turning ISO P steels om non CNC
machines. You can clearly see that the
cutting nose of the insert is not round, it's
not a Wiper shape either, and that a tiny
chamfer has been ground (honed) on all
edges of the top surface.

Should you come across inserts

made of HSS, Ceramic, Cermet, PCEN
(polycrystalline Boron Nitride) or PCD
(polycrystalline diamond) they will
generally conform to the 1SO codes
described here. Since many of these
materials are extremely hard, see parnt

1, but also extremely brittle, the inserts
may well have the active cutting material
just on the tip of the insert, the rest of the
insert being support material.

You should now have sufficient
information to determine the meaning of
various ISO codes on a box of inserts and
be able to take a stab at working out a
code for an unmarked or partially marked
insert.

In my opinion, for the type of work
materials we are likely to attempt to
machine, the actual insert grade material
is: probably less critical than the insert

40
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Field 12

In addition the manufacturer may add 2
further symbols e.g.

The I1SO code consists of 9 symbols including
8 and 9 which are only used when required.

Manufacturer’s Option

WF Wiper-finishing
PF ISO P-finishing
PR I1SO P-roughing

Photo 5 Positive finishing insert

geometry and the holder it is mounted in.
If you have unmarked inserts and a
suitable insert holder it's fairly simple to
determine the best operating conditions
on your machine and work piece by
carrying out a set of turning or milling test
runs noting (calculating) the tip speed,

metresf/second, depth of cut in mm and
feed in mm per rev. Remember to set the
tip at the exact centre height and keep
examples of the turnings produced by
each set of conditions and observe the
surface finish. You will be surprised how
much the machining conditions affect the
results. Unfortunately you will need a
lathe or mill with power feeds to do this,
so0 dust off those change wheels, use the
gear box or table feed.

In the next part | will deal with ISO INSERT
tool holders for the lathe and describe
some insert/ tool holder solutions

that have worked for me. @

Ref 1: http:/mwww.coromant.sandvik.com/
uk

Ref 2; http:/mwww.mitsubishicarbide.com/
EU/West/index.htm

Ref 3: http:/www.engineersblackbook.
com/

Ref 4: http://www.jlindustrial.co.uk

Ref 5: http:/www.newcomerproducts.com/
Ref 6: http:/mwww.greenwood-tools.co.uk
Ref 7: http:/Awww.secotools.com
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DIARY OF A
CNC CONVERT

Dave Senior takes the plunge

Slow progress

Progress was slow until Dick Stephen
wrote his series of articles in MEW

issues 102, 103, and 104 and | got closer
still when Peter Edwards described his
conversion in issues 118, 119, and 125 as
his machine was very similar to mine. The
final trigger came when | discovered that
the Hethel Engineering Centre, ref. 1-a
high-tech training facility close to where

| live in Norfolk — was running CNC Mill
‘Taster' Days. | booked myself on one of
these, where | had a very pleasant day
being given a basic grounding in the use
and capabilities of CNC milling machines.
That was enough to realise that | had
dithered for long enough - | had to get on
with the conversion! Incidentally | would
recommend those ‘Taster’ days for anyone
with an interest in modern machinery - |
think they do them for the CNC lathe as
well as the mill, and they also have rapid-
prototyping machines, which are just
amazing. My day cost just £50 + VAT with
lunch included.

@ One of the problems facing the beginner
like me is not knowing how you are going
to use the system - will it do everything
under computer control that you could do
before the conversion, or do you need to
be able to use it manually? If you convert
the machine and then struggle to cope
with the programming, are you going to
be unable to make anything?

Not being confident enough to answer
these questions, | decided | had to retain
the option of manual control. At its most
basic, that means being able to fit handles
to the outer ends of the stepper motor
shafts - i.e. picking motors with through
shafts - and having some means of
measuring where you are. The minimum
would probably be to fit collars to the
handles graduated to suit the pitch of the
leadscrews, but | chose to fit a digital
readout, which in hindsight was probably
unnecessary but has been very useful in
troubleshooting.

| also decided that | wouldn't modify
any of the standard components in such
a way that would stop me changing
everything back to original if the whole
process was a disaster.

Mechanical Conversion.

For the mechanical conversion, | chose
basically to follow Peter Edwards’ work,
as his machine is the same size as mine.
One key difference was that | decided

to try and power the knee for the Z-axis
travel, instead of the quill. This would
give me the advantage of leaving the
quill free for manual drilling if required,
but would require a more powerful
motor and may have issues with surface
finish on the components if the gib strip
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Background

| have owned a Myford VIMF milling machine for over 18 years, but whilst it was a
useful machine for all those odd jobs that crop up, it didn’t get a huge amount of
use until 2002 when | took on the challenge of building RC1, a rope climbing robot,
photo 1 and entered the BBC's TechnoGames competition. In the early ‘80s | had
worked on F1 racing cars, where we designed bulkheads that were machined out of
solid aluminium plate to leave just a thin skin with stiffening ribs. | used the same
technigues for the main components of the robot, but found it frustrating that, due
to the limitations of my manufacturing skills, | had to restrict myself to designing in
straight, orthogonal lines. | also found that turning the handwheels whilst counting
in 4's (4dmm pitch leadscrews) gave plenty of scope for mistakes!

Whilst a digital readout would have cured the counting issue, a conversion ta CNC
seemed to answer all the problems, so | resolved to investigate further. | confess |
have a general interest in automation and ideally would like to design components
and have them miraculously appear as finished iterns - | have never been a great
fan of handle turning!

adjustment was less than perfect.
| also decided to try and use a ball
screw on the Y-axis that had bearing
support at the outer end only, to
avoid having to construct a bearing
mounting on the unmachined inner
surface of the knee casting.

| don't propose to go into much
detail of the modifications. N\
Mechanically, the Z-axis conversion _ ‘,.
was straightforward. | replaced the %
acme leadscrew with a 25mm ®
diameter, 5mm pitch ball screw, \
with the nut fitted with a flange . ‘
and bolted in place of the
standard version, photo 2. The
bearing arrangement in the knee
casting had an additional ball thrust
race added, photo 3 and a toothed belt
pulley was fitted on top. The belt led
out through the side hole (where the
knee operating handle had fitted) to the
stepper motor mounted on a
(temporary) bracket bolted to existing
holes, photo 4. | opted to use the same
size stepper motor for the Z axis as |
was using for the X & Y axes, but
arranged for a 2.5:1 reduction in the
belt drive in the hope that there would
be enough power to cope with the
considerable weight of the knee and
table assembly, (there wasn't, but
more of that later).

Forthe X &Y axes, | made new
bearing housings for the 20mm
diameter, 5Smm pitch ball screws,
incorporating features for
mounting the stepper motors, the
Y-axis is shown in photo 5. How |
wished for a CNC machine to make
them! | chose not to try and modify the
existing housings so that | could retain
manual use for as long as possible.
As the Y-axis ball nut was rather
longer than the acme version
being remowed, | lengthened the
slot in the knee casting to ensure
that | did not lose any Y travel,

Photo 1 The RC1 robot =

photo 6. The adaptor blocks which winner of the Natural Rope
fitted between the motors and the Climb at TechnoGames 2002.
41
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Photo 2 The Z-axis ballscrew. 2 Morris
Minor rack gaiters await clipping into place.

bearing housings were part-finished only
at this stage — the machining of the outer
shape was left until the conversion was
working.

| used Marchant-Dice, ref. 2 for the ball
screws and nuts and also used their
machining services for the end features.
Toothed belts and pulleys are Reduced
Backlash Bmm pitch from HPC, ref. 3 and
the stepper motors are AC571157525M
from Arc Euro Trade, ref. 4.

Electrical Conversion.

Generally speaking, if something is
available ready-made at sensible maoney,
| am unlikely to want to make it myself.
That, coupled with the fact that | am not
keen on specifying electrical components,
meant that | wanted to try and find a
ready-made controller if possible. It was
clear from Dick Stephen's articles that

a rotary knob for manual control of the
axes was very desirable (and the HAAS
machine that | had used at the Hethel
Engineering Centre had one), so that was
going to be a key part of the specification.
After searching on the Internet, | came
across a product called the CNC2X
control box, photo 7 from Congueror
Design & Engineering Ltd, ref. 5. This
included the stepper motor drivers, the
CNC controller card, the power supply,
front mounted ‘jog’ buttons and the all-
important handwheel, all built into a case
with the relevant connectors on the back.
| was able to download the manual and

a trial version of the controller software
(EaziCNC) from their website, to try and
evaluate the product. It is always difficult
to make an assessment of something
when you don't really know what you
need, but this seemed to satisfy all my
requirements, so | ordered one.

That just left the software for producing
the g-code files of my designs. | have been
using TurboCad for some years now, so
didn't really need a CAD program, just
something that could take my CAD file and
convert it to g-codes.

The obvious choice would have been the
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Photo 3 The top of the Z-axis
ball screw awaiting pulley.

matching product from CD&E Ltd, EaziCAM.
This happily accepted .dxf files from
TurboCad, but | wasn't convinced about the
program itself. Another that | considered was
Dolphin PartMaster Level 2, ref. 6. Their
website has some excellent how to’ videos
which demonstrated all the features that | felt
| would be using. All these programs use a
post-processor to output code tailored to the
chosen machine controller. If your machine
controller isn't listed then you need to be
confident that you can use the output for
another controller or modify an existing
post-processor to suit. Dolphin didn't list the
EaziCNC as a controller in their post-
processor list, so | laboriously tried a sample
file through all the controllers in the list and
found a handful that appeared to work. |
confess that | didn't understand their
methods for modifying the post-processors
so | wasn't sure whether | would be able to
fine tune it if necessary. However, before |
could resolve that, | went to a show where a
CADCAM program called OneCNCXR2 Mill
Express, ref 7 was being demonstrated. Like
Dolphin, this program appeared to have all
the features that | wanted, but their post-
processor has a very simple configuration
system that appeared to be ideally suited.
The only stumbling block was the price -
£1295 + VAT for the basic 2-1/2D version!
Fortunately for me, the sales director decided
the price could bend, so with a very
substantial discount, | bought it. As you can
imagine, it is a very professional piece of
software that has performed faultlessly.

Wiring up

Wiring and configuring the system was
straightforward. The stepper motors
were connected temporarily using plastic
terminal blocks and insulation tape -
proper boxes were on the job list for
when the machine was working. | was
using a laptop computer to connect to
the CNC2X control box. The box needed
a serial port to plug into, but the laptop
only had USB ports, so | bought a serial-
to-usb converter cable, which appeared
to work. Entering the configuration data
was easy - information like stepper
motor steps per mm of table travel -
everything was explained in the manual.
The motor direction was corrected as
necessary by swapping the wires at

the motor. Incidentally, the strategy |

am using has the position of the table
determined by the number of steps of the
stepper motors, meaning that if a motor
stalls (and hence ‘loses’ steps) then the
table will not be in the position that the
controller believes it is. The CNC2X box is
able to deal with encoders for positional
feedback if required, potentially giving
greater accuracy (something for the
future maybe?)

So, that completed the system - the
question is - would it work? | started with a
simple pocket in the top of a block of
aluminium - drawn in TurboCad, imported
as a .dxf into OmeCNCXR2 where it was
converted into g-codes for use in EaziCNC,
which then controlled the mill. It worked!
Heartened by that, | quickly drew a shape
with curved sides (the whole reason for
the conwersion). That worked as well so |
was happy, photo 8.

Problem solving.

| appreciated that | had taken some
shortcuts during the build, which | would
have to re-address once everything was
working, so | recognised that it would

be some time before | could say the
conversion was finished. Even so, there
were lots of unexpected issues that
needed resolving. The first of these was
the need to stop the coolant spraying
everywhere, especially with the computer
alongside. It was apparent that some

Photo 4 The Z-axis motor, the belt drive and the temporary mounting bracket.
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Photo 5 The Y-axis motor mounting.

form of screening was required. | decided
to build a complete enclosure around the
machine. A few hours work with 25mm
square tubing, sheet steel, a welder and
some pop-rivets produced a freestanding
“funnel’, which drained into the existing
drip tray, photo 9. Rubber sheeting
formed a curtain to seal around the back
of the table. The door is a bit crude -

just a steel sheet that hooks over the

top of the frame that needs lifting off to
gain access to the workpiece or tooling.
Hopefully | will replace it at a later date
with something that hinges or slides to
make it more usable.

That successfully contained the swarf
and coolant, but it was becoming clear
that the whole coolant system was now
rather overloaded. | guess that when
using it manually, | was in the habit of
clearing the swarf from the table
regularly, but now the machine was
capable of generating lots of swarf with
no human intervention and the drains
were getting clogged. The table had only
one drain, so | drilled two more and fitted
little spouts made from domestic copper
water fittings. That sorted that bit, but the
main machine drain (back to the coolant
tank) is now rather inadequate, so | will
need to deal with that sometime.

The next problem to arise was rather
more serious. The OneCNCXR2 software
has a neat little utility for engraving from a
.jpg file. This seemed like fun, so | had a go
at engraving my company logo onto a
piece of aluminium. Halfway through, |
realised that the cutter was no longer

milling the aluminium, but was cutting
fresh air above the workpiece. It transpired
that my Z-axis motor was not quite up to
the job, and | was losing a small amount on
every £ movement. As this engraving had
a lot of £ movements and the original
depth of cut was probably anly 0.5mm, the
table had effectively ratcheted itself down
until there was no cutting taking place. The
diagnosis of this was one of the times
when the digital readout proved invaluable.

| considered three solutions:

+ Counterbalancing the weight of the table
with cables, pulleys, and a large weight
hanging behind the machine.

+ Fitting a larger motor.

+ Changing the pulley ratio.

The simplest and quickest option was

to fit a larger motor, so an order went
into Arc Euro Trade, an adaptor plate
was designed and made (so easy with
CNC!) and the drive pulley was bored
out to 14mm to suit the new motor. The
immediate problem went away, though
not necessarily in a very elegant way.
Despite the motor being rather more
powerful, | find | can’t run it any faster
than the previous one. | suspect that this
is because of the reasons explained in
Tony Jeffree's article in issue 121. Peter
Edwards suggested that | use gas springs
to counterbalance the table weight, so

| hawve bought some and am currently
working on an installation that hopefully
will allow me to refit the original smaller
motor and change the pulley ratio to 1:1.

Photo 7 The CNC2X controller box.
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Photo 6 The chain drilling in the
knee casting to provide clearance
for the Y-axis ball nut.

Protected power

Another issue was also becoming a
serious nuisance. | was running the
machine when a friend was also in my
workshop using an electric welder. |
suddenly realised that the machine
had stopped cutting. It appeared that
communication between the laptop and
the control box had been lost. The mill
had finished the last instruction it had
been given, and was patiently waiting
for more. | put this problem down to

a voltage issue when the welder was
working, exacerbated by the fact that
my laptop had no battery. | considered
it unlikely that the welder would be
used normally whilst | was milling, so
was not unduly concerned, but | added
a computer protected power supply to
the laptop and control box to prevent
any recurrence. | could now switch off
the mains to those items and everything
would carry on as normal.

However, | still found | was losing that
connection intermittently, usually when |
switched on the coolant pump. It got to
the stage where | hardly dared switch
anything on whilst a program was
running, as it was such a nuisance to lose
everything mid-way through a
complicated machining operation. This
was another area where the digital
readout was a lifesaver. As that still
maintained the position, | could usually
re-enter those figures into the controller
software after it had been restarted). It
appears that the problem was probably
related to the serial-to-usb converter cable
-there had been some suggestions on the
EaziCNC forum that an opto-isolated
version was required. Rather than tracking
down the necessary cable, | solved the
problem by using an old desktop
computer in the workshop instead of the
laptop. This had a traditional serial port
and the problem has never recurred.

Photo 8 First cuts = simple pocket
and curved profile - both in 2 "in.
square blocks.
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Photo 9 The freestanding enclosure to
contain flying swarf and coolant.

Using the machine.

Having got the basics working, it was
now time to start using the machine to
make some bits! First on the list was an
emergency stop system. The controller
has provision for an emergency switch,
but without one fitted, the way to stop
the machine was to press and hold

the ‘escape’ key on the computer - not
the easiest of things to do in a hurry.

| decided that a button fixed to the
machine and another on a flying lead
would be the best arrangement for me,
photo 10. If these were wired in series,
then pressing either one would break the
circuit and halt the table movement. Note
- | do not use the CNC2X box to control
the spindle motar, so stopping the cutter
would have to be done by the normal
machine onfoff switch. | bought switches
{part no 4774890) and cable glands

(part no 4442616 and 4442694) from RS
Components, ref. 8 and metal boxes
(part no N88BQ) from Maplin, ref. 9. The
switches needed mounting in a hole with
a notch in the side to stop the switch
rotating, photo 11. That would be easy
enough to achieve with a drill and file,
but easier still with a small {2.6mm) slot
drill under CNC control just cutting inside
the perimeter. Incidentally, this is one of
the areas that the CNC excels - cutting
large holes in relatively thin material.
There is no longer a requirement for big
drills or hole saws - just trepan them out
with a smaller slot drill.

The mounting for the fixed switch also
demonstrated how a simplistic
assumption can give problems = | was
using a pair of existing holes (formerly
used to hold the belt access door hinge) to
bolt the block to the head of the machine.
When | bolted it on, it sloped downwards
at a rather drunken angle. | had assumed
that the pair of holes would be vertical
-wrong! | had to slot one of my mounting
holes to get the block square.

The next job was to finish off the stepper
motor mounting spacers. | had made a
spare, but left them all unfinished on the
outside, as | wanted them to be neatly
radiused and that seemed like a perfect
task for the CNC mill.
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One of the challenges is always going
to be deciding how to mount the
workpiece to allow access to all the
surfaces requiring machining. In this case
| decided to make a simple jig from 3in. x
#in. aluminium bar. By holding this in the
machine vice, | could drill four holes to
be tapped M5, mill out three holes
clearance for M12 fixings and remove
3mm from all of the top surfaces apart
from a 38mm diameter section at the
centre, which would form a locating
diameter for the blocks. Then the jig was
holted directly on the mill table with a
long stud through the centre and two
shorter bolts at the ends. The part-
finished adaptor block fitted onto the
central location boss and was held down
by the central M12 stud (with a special
washer) and 4 x M5 cap heads, photo 12.

A 20mm diameter long series end mill
made short work of profiling around the
shape in Bmm deep steps, leaving a
finishing allowance to be cleared in one
pass at full depth. | did get quite a lot of
chatter on the finishing cut, but it was
43mm deep and the end mill was past its
best, so it was probably to be expected.
The surface finish was quite pleasing,
even if not as intended.

Tool holding
One thing that was becoming apparent
was the requirement for several chucks.
Once a part has been programmed, all
the cutters for that component need
to be set up in the mill to have their
length offsets established. Normally the
procedure is to fix the workpiece first,
then locate the zero datum.

| usually set the left hand end as X=0, the
face nearest to the operator as Y=0, and
the top surface as Z=0), using an
electronic touch point sensor. Then the
datum tool is removed and replaced by
each cutter in turn, setting the length in
the controller for each one by touching it
down onto the workpiece top surface. If
you are replacing the cutter in the chuck
each time, it needs to be at a repeatable
length - usually only possible if the cutter
can be pushed fully home. The alternative
(and easier) approach is to have each
cutter for the job in its own chuck. A
natural extension of this is to have the
most commonly used cutters assigned
permanently to their own chucks,

therefore removing the need to set the
lengths after the first use. The downside is
the need for rather a lot of chucks!

The next phase.

I now have a CNC mill that works. There
are still improvements to be made,
but | can make bits. The engineering
manager at the Hethel Engineering
Centre produced for me a g-code file
of a 3D sculpted shape so that | could
see whether the machine could cope
with that, my version of OneCNCXR2
will only deal with 2-1/2D. Photo 13
shows the result. The rather coarse
finish is a function of the large step
size for the cutter passes to keep

the file size down. Sometime in the
future, | would like to upgrade to a full
3D version of the software, but | am
still somewhat stretched learning the
2-'%D at the moment. | have recently
started doing my designs using the
CAD in OneCNCXR2 and whilst it has
a somewhat different approach to that
used by TurboCad, it works perfectly
well and obviously it makes sense to use
it in the circumstances.

Am | happy with my conversion? Yes.
Would | do it differently if | had to do it
again? Only by missing out the mistakes
and getting to the final result directly.
Would | recommend others to convert
their milling machine to CNC? Yes, but
only if they wanted CNC. If you are
happy with what you can produce by
turning the handles, then stick with it. |
think most people would have no
problem with the mechanical
conversion, fitting ball screws and
bolting on the stepper motors, it just
needs a little planning to make sure that
everything is made before the machine
gets immohilised.

Picking the stepper motors is a different
issue, it would be wonderful if someone
could compile a list of what motor/driver/
leadscrew pitch/gearing combination was
suitable for all common machines. The bit
that worried me was picking the controller/
software combination. All | can say is that
my choice of OneCNCXR2 CADCAM and
CD&E Ltd CNC2X controller box works.

| can't justify saying the combination is
the best available because | have never
tried anything else, but it certainly has
capabilities far beyond mine at the

Photo 10 Emergency stop switches - one fixed to the head of machine, the other hand-held.
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Photo 11 Hole in box lid for switch — easy with CNC.

moment. And | haven't had to fit handles
to the stepper motors - manual control
from the CNC2X box is easy, either by
pressing and holding the ‘jog’ buttons, or
by typing where you want the cutter to
move using the keyboard. Similarly,
changing the feed rate for manual
operation is simply a matter of typing in
the figure you want. {Incidentally, the
CNC2X controller has a neat feature - you
can use the control knob to vary the feed
rate whilst a program is executing — useful
if you are worried that it's all going too
fast, or if you are getting bored and want
to speed it up a bit!

For me the key issue is that my design
process has been liberated. Inevitably |
was designing components with the
restriction of knowing that | had to be
able to make them. Whilst that is still
true, my manufacturing capabilities are
now so much more extensive than
before. | have yet to get back to
designing parts for robots, but | can
indulge myself with rather excessive
‘machined out of solid components’ like
the connection boxes for the stepper
motors, photos 14 & 15 and the bracket
for the lower Z-axis limit switch, photos
16 &17. Above all, | am enjoying it.

| hope to have the opportunity to follow
up this article with another, demonstrating
my experiences with the machine as
| get more used to it and specifically
with details of using the software from

design to finished article. In the meantime,

| am more than happy to answer
questions via email to dave@
theseniorfamily.co.uk

$upr||ers und other
confact details:

Ref. 1 Hethel Engineering Centre, www.
hethelcentre.com 01953 859100

Ref. 2 Marchant Dice Ltd, www.
marchantdice.com 01363 83918

Ref. 3 HPC Gears Ltd, www.hpcgears.com
01246 268080

Ref. 4 Arc Euro Trade Ltd, www.
arceurotrade.co.uk 0116 269 5693

Ref. 5 Conqueror Design & Engineering
Ltd, www.eaziform.co.uk

Ref. 6 Dolphin CADCAM Ltd, www.
dolphin.zenwebhosting.com 01563 543989
Ref. 7 OneCNC UK, www.onecnc.co.uk
01384 294800

Ref. 8 RS Components Ltd, www.rswww.
com 08457 201201

Ref. 9 Maplin Electronics Ltd, www.maplin.

co.uk 0870 4296000
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Photo 16 Screenshot of Z-axis limit switch bracket at the design stage.
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Photo 12 A jig for holding a motor
adaptor block, with part-finished block.

Photo 13 A 3D test block.

Photo 14 The stepper motor
connection box and lid.

Photo 15 Stepper motor connection box
installed with fixing strap (and plenty of
instant gasket to seal out the coolant).

Photo 17 The finished bracket installed
on the Z-axis ball nut flange.
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REBUILDING THE
SUPER SEVEN LA

‘Richmond’ gives new life
to a 50 year old lathe

T T [ ®

Background

Like most people, never having had the money to afford a new or refurbished Myford
Super 7, | resorted to buying second hand and refurbishing myself where possible.
Further, having had it suggested to me that | “needed” a “Super 7, or similar lathe, to

An original Super 7

It is the original style Super ¥ with

the oil drip feed integrated into the
headstock casting, photo 2 and the old
style countershaft clutch, photo 3 as
manufactured between 1956 and 1959.
The gearbox is of the newer type which
is still in production today with all the
gearing internally mounted. The power
cross feed is an aftermarket type which
was fitted at a later date.

The lathe is mounted on homemade
raising blocks on a Myford stand. It is
complete with a 3 jaw-chuck, driving plate,
centres, travelling steady, and a Dixon
toolpost, and is powered by a single phase
Brook Crompton %HP motor with
Dewhurst reversing switch.

As for condition, well, the stand had
been modified to incorporate a drawer,
photo 4 where the normal Myford name
plate sat in the top centre of the stand
and numerous holes had been drilled

enable me to write articles that people with more modest workshops could relate to,
| decided to “put my money where my mouth is”, so this is the story of my rebuild,
warts and all.

During one of those evening chats | have with Harry, and after exclaiming that “I
would love a ‘Super 7', if only | could afford one!”, | was duly informed that a friend in
the club was selling one. The name and phone number were looked up, further calls
were made, and a visit to see the said ‘Super 7' was arranged. After visiting, and
twiddling the dials, a price was agreed which was comparable to an Ebay price given
the age, condition and accessories with the lathe.

On Thursday 13th December 2007 at 7.30pm, Malcolm duly arrived with the lathe

and an extra pair of hands to offload it, and an hour later it was assembled in the
workshop. | was now the proud owner of a Super 7, photo 1.

over the years to accommodate differing
fixings. The cross and top slides were a
little rusty, photo 5 and both showed
signs of abuse over the years where they
looked to have hit the chuck. However,
the screws showed little or no backlash.
The headstock, countershaft clutch,
gearbox, and main bearings all appeared
in good condition, and none of the gears

Photo 1 The Super Seven as purchased from Malcolm.
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were worn or had damaged teeth, photo
6. The bull wheel and back gear
assemblies were also in excellent
condition. The bed appeared to be in
good condition apart from the odd mark.
However, the saddle did go “tight” when
approaching the tailstock. Originally, |
thought this could be adjusted out with
shims, but more of that later.

Model Engineers’ Workshop
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HE MYFORD

LATHE

Model Engineering use

The lathe and stand were covered in
aluminium and brass shards, and |

had been informed that the lathe has
been used for model engineering for
some considerable time. Subsequent
investigations have shown that the lathe
was shipped by Myford to G. Lodge &
Sons, a local (Hull) machine tool dealer,
on 21st February 1957. Unfortunately,
Lodge's records don't go back that far,
and they are unable to tell me who
originally bought the lathe from them.
However, the model engineer who last
used the lathe, Ron, is thankfully still with
us, and remembers buying the lathe in
the late 1970's or early 1980's from a local
engineering company in a closing down
sale. He used it to make a gauge 1 loco,
a Minnie Traction Engine and a clock
amongst other things. This fits with the
brass and aluminium found on the lathe,
and that the saddle / bed wear were in
the first third of the bed.

Originally 3 phase
The lathe was originally a 3 phase
—@ machine and was converted to
single phase by Ron when he first
acquired the machine, as was the
drawer modification to the stand. The
aftermarket power cross feed and
raisings blocks were also added by
Ron in approximately 1987 when he
finally retired. He sold the lathe to
Malcolm about 2 years ago and it has
lain idle whilst the pressure of family
and business commitments has kept
Malcolm busy.

Giwen that the mechanical condition of
the lathe seemed good, my original
intention was to strip the lathe down, fill
the chipped areas and repaint. However,
once | started attempting to adjust the
saddle to compensate for the wear, it
became apparent that this was likely to be
a much larger project than | first thought.
Eventually, | removed the top and cross
slides to enable me to remove the saddle,
and only then did | see the extent of the
wear under the cross slide on the top of
the saddle, photo 7. Constant use had
eroded a strip approx 5 thou deep on the
left side, and about 2 thou on the right. In
hindsight | should have checked this more
thoroughly prior to purchase.

Once | removed the saddle and apron, |
was able to test the bed and saddle. The
bed itself appeared to be parallel and flat
along its length, and no discernable wear
had occurred along the shears. The saddle
was a different matter all together. Wear
had occurred all along the front and rear
edges of the underside, approx 3 thou at
one end, and 2 thou at the other. Hence,
when adjusting for no play at the
headstock end the saddle went tight when
moved towards the tailstock.
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A complete restoration
The prospect of a regrind loomed. This,
coupled with the condition of the cross
and top slides, and the paintwork forced
me into thinking about a complete
restoration project. The main issue being
how much would a regrind cost? Given
that Christmas was fast approaching
and SWMBO needed lots of presents to
enable her to forgive my constant lack of
attention, money was likely to be tight.
So, working on the premise that
things are always cheaper in the north,
| started trawling for prices for a

regrind. | should say that | did originally
look up the price of a Myford regrind, as

well as survey the various specialist
interest ME newsgroups on the web.

The "online” consensus appeared to be

Photo 3 The old style countershaft clutch.

that Myford were expensive, and that
there were alternatives. These ranged
from the DIY variety through to "My
mate got his done at work".

After consulting some local model
engineers as well as engineering contacts
in the area it seems that there is no
machine regrind specialist locally. Phoning
around the specialist engineers, | was
quoted anywhere from £600 to £800 plus
VAT, and a lead-time anywhere from 2 to 8
weeks. The prices seemed high to me, and
this | was told, was because the machines
had to be jigged specifically for the lathe,
which is a fair comment.

Guarantees of accuracy

Further, | asked what tolerances would be
used, and what guarantees of accuracy
would | be given? Usually, the phone
went silent for a moment, and then a
response similar to “We will take off just
enough to make it square and parallel”.
My confidence went west, also dented
sormew hat by the admission by several
specialists that they had not reground
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Photo 4 The drawer was not original.

Photo 5 The cross and top slides
were in a sorry state.

Photo 6 The change gears appeared to be in good condition.

a Myford before, and them being more
used to “professional” as opposed to
“hobby” lathes. Perhaps, unfairly, | took
this to mean they would not treat the
lathe with the same level of respect.
However, in the end | decided to call
Myford themselves. They appeared to

be the cheapest, they certainly knew the
lathe, the tolerances, and, perhaps | could
actually see what the process was!

Myford to the rescue

| phomed Myford and spoke to Malcolm
Townsend. Explaining my tale of woe, and
that | was writing this article, we discussed
whether | could bring the lathe and watch
the whole process from start to finish,
taking photo's and asking the pertinent
questions along the way. After some
consultation with Myford’s MD, Chris
Moore, kind permission was given, and a

Photo 7 There was a lot of
wear on top of the saddle.
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date in late January was set. Regrinds are

normally done in batches for economic

reasons, approximately every other

month, and that coupled with the fact

that the factory workshops are normally

out of bounds to visitors, meant a great

opportunity to see what goes on.
In the meantime, lots of work needed to

be done.

a)The lathe needed to be stripped back to
a bare bed, with the saddle and apron
removed and cleaned. Myford ask all
customers to present the components
in a clean condition ready to go onto
their machines.

b) The stand needed to be stripped, the holes
welded up, filled, primed, and painted.

c) Missing accessories needed to be
purchased.

d)The damage to the cross and top slides
needed to be assessed, and repaired.

Photo 8 The stand has been
refurbished completely.

e) A coolant /suds system needed to be
fashioned.

f) A decision regarding a single phase
motor or a 3 phase motor and inverter
had to be made.

glA power Supply for the power cross
feed needed to be designed and built.

Three weeks of illmess over Christmas
and well into the New Year forced my
hand with lots of the above work having to
be put on hold. Whilst laid up in bed, |
contented myself with the decision

making, and playing on my laptop. Being a

big fan of inverters and the flexibility they

offer - most of my workshop equipment is

3 phase run from a single 3 hp inverter,

using “flying” 3 phase power leads and

remotes for each machine - | decided that
the Super 7 would be converted to 3 phase
and have a dedicated inverter. Ebay has
provided a brand new ABB 3 hp motor,
and a compact Allen Bradley Inverter.

Further items such as a faceplate, driving

dogs, and spare Dixon toolpost holders

also came from Ebay. Just a 4 jaw chuck,
machine lamp, and fixed steady remain on
the “to buy” list.

A new Hemingway kit

| had made the commitment to visit the
London Model Engineering Exhibition

and write the review article and this also
took up 4 days on an already stretched,
yet self imposed deadline. Further, | was
well overdue on the building and review of
the Hemingway Westbury Dividing Head
kit for MEW. This particular conundrum
has been resolved with the agreement

of Hemingway and the Editor that | will
make the Westbury kit on this Super 7
once the rebuild is complete and it will be
published hopefully in an upcoming issue.
At the show | managed to pick up a College
Engineering Fixed Steady Casting Kit for
the Myford, as well as yet more toolpost
holders — | never can resist a bargain.

Refurbishing the stand

Anyway, back to the job at hand. Harry,
being his usual helpful self, and being an
ex shipyard welder with the appropriate
skills and tools, offered to help with

the refurbishment of the stand and the
topslide, as well as imparting some of his
45 years of experience to me, the novice
welder. He duly came round, and about

8 hours later we had a stand devoid of
surplus holes, cleaned and ready for
primer. We also had a nice stainless steel
coolant tank fabricated, which fits in the
bottom right hand side of the stand, out of
the way, in a place where you don't want
to put tools that are heavy or awkward to
pick up. All | needed now was a pump!
The next day | set forth with the spray gun,

Photo 9 The new caolant tank
fits nicely into the stand.
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and now the stand and coolant tank look
good as new, photos 8 & 9.

Several months ago the pump on my
Smart & Brown failed and | needed to get
something sorted, and quick. It was that
time of the month, after the bills had been
paid, but still with 29 days to go till
payday. So, with £20 in my wallet | set
myself a task - build a coolant system for
£20! With a submersible pond pump from
a DIY store, 2m of %%in. pipe, a waste bin
and lid, a rice strainer to catch stray swarf
on the return to the reservoir, and some
bin liners, | set to, and an hour later it was
working. By the way, the bin liners, 6in all,
are placed in the bin inside each other, and
then the inner one is filled with coolant. |
hate the sludge that builds up, so when |
detect some, in my experience every 6
months or so, the plan is to make some
small holes in the inner liner and allow the
coolant to drain through, but keeping the
sludge inside. The inner liner is then
disposed of safely, and one has fresh,
sludge free coolant for 2 or 3 years!
Unfortunately, | went 1p over budget.

With the Super 7, | decided that
something more permanent and
professional was needed, so some 10mm
copper piping and fittings have been
purchased, and luckily Harry's scrap box
has provided an impellor which matches
nicely with a %hp sealed motor | have
tucked away under the bench. The plan is
that all the wiring for the coolant system,
inverter, and power cross feed will be
mounted in the stand to the left and right
of the drawer unit, complete with the
inverter itself and the power supply and
controller for the power feed. It will also
house a small fan to draw cool air through
as a precaution to overheating. The
various switches will be in a custom,
panel mounted box, just to the left of the
drawer in a convenient position, with
everything being at hand.

Stripping down

The date at Myford was fast approaching,
and | had previously lifted the lathe

from the stand using the engine hoist,

so | stripped down the rest of the lathe,
removing the motor, headstock, and
gearbox, cleaning the bed and saddle
ready for the trip. Surprisingly, this only
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Photo 13 The first pass left
some marks in the bed.

Photo 11 One of the ceramic tips
used to mill hardened beds.

Photo 12 Milling the front shears.

Photo 14 The second pass
cleaned the bed up completely.

Photo 15 Setting up the bed to surface grind the top faces.

Photo 16 The ground bed, a
few small marks are still left.

Photo 17 Testing the bed after grinding.

49

271208 11:41:22



®

Photo 18 Grinding the underside of the shears.

took an hour or so, but during this time |
managed to damage the large countershaft
pulley. Whilst using the pulley extractor

| put too much pressure on it and a large
lump detached itself in two pieces from the
casting. More repair work!

The evening before the trip to Myford, |
put everything into the boot of the car. |
did not fancy lifting the bed early in the
morning prior to a two hour journey to
Beeston, Nottingham. Howewer, the
weight of the bed casting was just about
manageable for the 10 yard trip from the
garage to the boot of the car. The saddle,
apron, and rack followed in a box.

The following morning, after a bacon
butty and tea courtesy of the local cafe,
Harry and | were on the road. The trip was
uneventful, except for the rush hour traffic
on the A52 into Nottingham. The
directions | had copied from the Myford
website were faultless.

A day ot Myford
Arriving shortly after 9am, we were
greeted by Malcolm Townsend, the
Sales Manager. The introductions having
been made, and with the itinerary set,
we looked around the sales room at the
new and second user machines, all in
immaculate condition, whilst Malcolm
went to find Chris Musson. The showroom
is a testament to the longevity of Myford
with lathes from the 1940's on show, as
well as examples from the current range.
The plan was for Chris to complete the
regrinding of the lathe bed and saddle,
and then, time permitting that day, for us
to move into the care of Darren Boden for
the refitting and setting up part of the
exercise. The condition of the bed and
saddle would dictate the amount of time
needed, so, if we ran out of time we would
return the following day to complete
things. As things turned out we managed
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to complete everything in one day due
completely to the efforts of Chris and
Darren, and we left shortly after 5.30pm.

The workshops
After being introduced to Chris, we
unloaded the various parts onto a
trolley and made our way into the main
workshops. Myford manufacture a range
of cylindrical and surface grinders, as
well as the lathes we know and love. Part
machined and bare castings from lathes
were in evidence, as well as the other
machines, all neatly stored in trolleys
ready to mowve to the next process in line.
The first job was to visually inspect the
parts for damage or for any excessive
wear, which would prevent the regrind
from taking place. Firstly, the saddle was
checked to ensure that enough of the
oilway on the underside is present so that
after grinding, the oilway is still able to
carry oil. | was nervous about this part
knowing that the saddle appeared to have
borne the brunt of the wear in my lathe.
Had there not been enough depth, this
would have been a “show stopper”, and a
new saddle would have been required.
Luckily, it passed this test. However, with
the saddle having excessive wear on the
cross slide bearing surface, Chris decided
to send it to another machinist for the top
to be relief milled. This was done in
parallel with the bed regrind to save time.

Milling the bed

Measurements were taken on the bed to
ensure that the shears met the minimum
size requirements - some lathes have been
reground more than once, and given the
age of my lathe (over 50 years old) it was
worth checking. A further visual inspection
took place to assess the condition of the
bed to see if there were nicks and warps
that need to be removed. The feet were

then emery papered to ensure that any
loose grit and dirt was removed, and

the bed was then placed in the jig on the
large horizontal Archdale mill, photo 10 to
enable the sides of the shears to be milled.
If you carefully look at the picture, you
can see the marks on the side of the mill
bed that show the approximate position
for the jig clamps for the differing types
of machine and bed lengths. The bed was
then “clocked” into position, checked,
and the clamps locked. Something that

I missed, which Harry pointed out to

me later on was that Chris cleaned the
magnetic base of the DTl with fine emery
paper prior to use to ensure a clean and
even surface prior to use. Note to self: Do
this in my workshop at home, and pay
attention during demonstrations!

Ceramic indexable tips are used, photo
11 when milling hardened beds, and
carbide tips for standard beds. The milling
takes place in 2 phases. First the front
faces of both shears are milled, photo 12
and once clean, the tips are moved to the
alternative positions on the cutting head,
and then the rear faces are completed. The
mill runs at 326 rpm, with a feed rate of
4.85in. per minute.

On my bed, the first pass removed 2.5
thou, and some marks were still visible on
the side of the front shear, photo 13s0 a
further 2.5 thou pass was made to remove
them, photo 14. Each pass took
approximately 7 minutes. In total, this part
of the process took about 45 minutes.

Surface grinding

After a welcome cup of tea, we moved over
to the grinding and fitting shop for the tops
of the shears to be ground on the huge
Snow surface grinder. This machine has a
capacity of 31 ft by 13in. in a single pass.

It certainly seemed overkill for this small
lathe but ensured rigidity in the grinding
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Photo 23 The strips with the steps ground in.

process! Asis usual in industry, the first

job of the day was to dress the grinding
wheel. The machine had been running for

a while to enable it to come up to operating
temperature, something | always forget
when using my own surface grinder, but
then | am not working to the same accuracy.
The bed was then placed on the grinder and
set square to a known reference, in this case
the magnetic chuck edges, photo 15 and the
magnets were engaged.

Grinding took place in 3 passes, two of 2
thou each and a finishing pass of 0.5 thou.
Rather than attempting to remove all the
bed blemishes, the aim is to provide a
clean and flat surface along the length of
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Photo 22 Grinding the saddle strips.

Photo 24 The “fast” edge on the saddle after scraping.

the bed. Some persistent blemishes were
still in evidence near the tailstock end of
the bed, photo 16 but would have required
a lot more to be taken off to remove them.
To be honest they do not affect
performance, they add a small amount of
character, and they will be hidden most of
the time under the tailstock! Chris did
mention that because the bed | have is an
early version it has no cast holes to allow
swarf through to the drip tray. More
modern beds have this feature cast in, and
Myford use an additional clamp in the
centre of the bed when these are being
reground. The centre clamp provides
additional pressure to provide a 0.5 thou

“dip"” in the bed, and is measured as per
photo 17. Once grinding has been
completed, the clamps are released and
the bed springs back to its normal
position, which is very slightly convex.
This helps to maintain the lathe accuracy
when using these more modern beds.

The slideway grinder

The last port of call for the morning was
the Churchill slideway grinder, photo
18. This machine was used to grind the
lower surface of the shears to enable

an even bearing surface on the saddle
strips. Luckily, the shears on my lathe
had a starting thickness in excess of the
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Photo 25 A saddle strip clamped to
the saddle with the shim in place.

nominal 0.500in. so after being surface
ground on the top, and relieved on the
bottom by the Churchill, they finished
up at 0.495in. for the front, and 0.494in.
for the rear, leaving plenty of scope

for another regrind long after | have
passed away! The one thou difference
im thickness is not crucial because the
saddle is independently shimmed front
and back to provide clearance.

The saddle

For lunch, we departed to the local
hostelry. We did invite Chris, but he had
other commitments. So, after an extended
wait for our food in the friendly, but
empty, pub we made our way back the 50
yards to the factory. Chris was setting up
the saddle on the jig ready for the bottom
surface and inner sides to be ground,
photo 19. The inner side surfaces or “fast”
edges are the ones that meet with the rear
part of the shears on the bed. For a non
power cross feed machine the “fast” edge
is on the rear of the front shear, and fora
power cross feed machine, it is the rear
edge of the rear shear.

The jig ensures that once ground, the
saddle sits squarely and flat to the
ground bed, with an even grind over the
oil ways. Further, it ensures the cross
slide ways are perpendicular to the bed.
Given that this saddle had some
considerable wear, the first task was to
flatten the bottomn surface to see how
much of the oil ways would be left. After
taking off 7 thou, an even and flat surface
was obtained. A skim along the front
edge follows to clean up the surface.

The rocking motion evident in a worn
saddle is usually because the “fast” edge
is worn. This was certainly the case in my
lathe, with 7 thou needing to be removed
to obtain a flat surface. As you will
remember, this is the edge on the rear of
the front shear for a non power cross
feed machine. Had it needed substantially
more removing, the surfaces on the bed
and saddle would not have met. All
would not have been lost though. The
rear edge is also ground, in my case 3
thou was removed, photo 20 and this
would have become the “fast” edge. This
is only possible with non power cross
feed machines though.

Fitting the saddle

After grinding, the saddle is cleaned
and dried, blued up, and laid carefully
on the freshly ground bed. It is then
moved along the bed, and then carefully
removed. Any tightness of movement
along the bed is removed by scraping
during the fitting stage. Photo 21 shows

52

Photo 26 The saddle scraped for
reassembly. Note the relief at the front.

the results, with an even removal of blue
on the saddle. The oil ways can clearly be
seen, much to my relief!

On to the last grinding process - the
saddle strips. These are required to be flat,
and need careful handling because of the
thin section. Chris spent several minutes
carefully tapping them whilst they were
laid on a flat surface, cajoling them to
bend flat. The principle is much like a
tuning fork. When the strip is not totally
flat a ringing can be heard when tapping,
and when flat, it is like a dull thud. This
process prevents them from having an
unevenly ground surface, and from
“springing” when the magnetic chuck
clamp is removed. They are set up on the
grinder, photo 22 parallel to a known
surface (the magnetic chuck edge), and
have a cleaning skim along the top
surface. A 10 thou step is then ground in
them to enable shimming of the saddle.
Photo 23 shows the freshly ground strips
with the steps in place.

After another welcome break for tea,
we were introduced to Darren Boden,
one of the fitters. Darren was to take us
through the process of remounting and
aligning the saddle including the all
important shimming.

The lathe bed is firstly mounted on a
known flat surface, and visually checked.
Grinding and milling can raise small
edges on the bevelled area around the

top of the bed. These are carefully
flattened with a file, and the even bevel
restored. Next, the “fast” edge on the
saddle is scraped, photo 24 to provide a
bearing surface, and help retain oil
during movement. The bed is oiled, and
the saddle trial fitted and slid along the
full length of the bed to test for tight
spots. None were found, so far so good!

After fitting new gib strip adjusting
screws (mine were worn), the gib strip is
fitted to the front of the saddle, and
adjusted with the saddle at the “gap” end
of the bed. This consists of tightening the
screw evenly until they are just nipped,
then backing off approx '4:th of a turn, and
locking the nut. The saddle is then slid
along the bed to check for tight spots
across the width of the bed, and once
againwas a perfect fit.

Shimming the saddle

Now on to the “fun” part. The grinding
of the underside of the shears should
provide a thickness which is accurate
to 0.5 thou over the length of the bed.
With the saddle strips and shims fitted
to the saddle, the aim is to produce a
sliding motion with no tight spots or
play. The 10 thou rebate on the saddle
strip allows for a shim, the thickness of
which can be approximated by adding
the amount ground from the saddle (7
thou), and the difference between the
nominal shear thickness (0.500in.) and
the actual thickness (0.494in.) which is
6 thou. So, a total of 13 thou of shim is
required. Myford use laminated shims,
which can be peeled to the required
thickness. Our shims were peeled to 14
thou - it is easier to peel more off rather
than stick it back on!

Photo 25 shows a saddle strip
clamped to the saddle, with one of the
shims in place. The shadow of the edge
of the 10 thou step is just to the left of
the wertical face on the saddle. It can be
seen that the thickness of the shim
raises the bearing surface of the strip
and allows adjustment. The strips are
mounted, and the clearance tested with
a feeler gauge, before attempting to

Photo 27 The old handwheel pinion has a lot of wear.
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move the saddle. This prevents
scraping of the surface if the shims
were too small. The saddle was then
moved along the bed where a tight spot
was found near the tailstock. This was
removed by wrapping a file in emery
paper, and carefully rubbing the
underside of the bed shear, cleaning,
and then retesting. The saddle then
moved like silk with no trace of play!

The felt wipers were adjusted and
clamped in place, and the saddle moved
along the bed to check for even oil
distribution. Earlier in this article, |
mentioned that the saddle was relief
milled on the top surface to remove a
step worn aver the years by the cross
slide, this can be seen in photo 26.
Darren then demonstrated the art of
scraping to provide a clean oil bearing
surface for the cross slide, and the
trademark Myford pattern can also be
clearly seen. The carbide tipped
scrapers in use are very expensive, but
having seen the art demonstrated | now
want to have a go myself.

Rack and pinion

We were on the home straight now, with
only the apron and rack needing to be
fitted and adjusted. The rack was cleaned
and fitted, and the bolts lightly nipped in
place. The apron was then checked. | had
some concerns over wear in the hand
wheel pinion as in comparison to a new
pinion, the wear is substantial as you can
see in photo 27. This was replaced, and
the apron fitted in place. Meshing between
the pinion and rack was adjusted until the
play was minimised, and then the bolts on
the rack were finally tightened.

Headstock and tailstock
alignment

The painting of the inside of the shears

in Myford yellow was the only job
remaining. Whilst this was being done, |
asked Darren about the alignment of the
headstock and tailstock. He took the time
to demonstrate this to us, and in essence

it is quite simple if you have a 6 or 8in.

test bar with a 2 Morse taper end to fit in
either the headstock or the tailstock. With
the bed mounted on a flat surface and free
of tension (unclamped from raising blocks
or stand etc.), the test bar is mounted in
the headstock mandrel. A DTl is used to
check that the end of the test bar does not
point down towards the bed, but in fact is
parallel to it, or, points slightly upwards by
a maximum of 2 thou over 12in. or pro rata
for the length of test bar in use. Further, the
test bar should not point towards the back
of the bed, but be parallel to the centre of
the mandrel, or point towards the front

of the lathe by a maximum of 2 thou over
12in. This test can also be applied to the
tailstock, where it should, at worst, point
upwards and towards the front of the lathe
again by 2 thou over 12in., but ideally it
should be parallel in both axes.

Myford records

The final part of the day was spent
looking at the Myford log books in the
old foreman's office above the workshop,
confirming the information regarding
the original manufacturing date and
customer information. Myford have
records of all lathes manufactured, and
this confirmed that this lathe was shipped
as a 3 phase lathe, on the stand, with 3 &
4 jaw chucks and the gearbox it currently

has, so all the original parts except the 4
jaw-chuck and 3 phase motor were in my
possession. | know who has the motor
(Ron), and | might well collect that for
posterity, even though | won't use it with
my inverter drive.

After collecting some Vactra No 2 oil for
the headstock and some Myford paint to
enable me to re-spray the lathe once | got
it home, we loaded the lathe back into the
car sometime after 5.25 pm.

Thanks to the dedication of Darren who
stayed after 5, the normal finishing time at
Myford, to complete the projeet, it saved
us another trip the following day. | am
thankful to Myford and the staff for all
their efforts in enabling a two day job to
be turned around in one day. Chris and
Darren, you are stars!

In hindsight, it was the right decision to
go to Myford, and no, they weren't too
expensive, in fact they were the cheapest,
by a long way! They have the right tools,
certainly the right people - Malcolm, Chris
and Darren are “man and boy”
employees, all having served
apprenticeships there. They also have the
commitment to service, and they stand by
their products.

Next time, | will cover the re-painting and
rebuilding of the lathe and setting up the
headstock and tailstock, the saga of the
countershaft pulley, the top slide
regrinding, and hopefully | will end up
with a working Super 7 with power cross
feed, coolant system, and light.

Comments and criticisms
are welcome

| can be contacted at richmond@
richmondrd.karoo.co.uk

NEXT ISSUE

Adding a drive to the older lathe
Linton Wedlock shows us how

A spin on collets
Jim Whetren modifies a
spin indexer

h

ISSUE ON SALE 18 APRIL 2008

New CNC milling series
kNo previous knowledge required)

(Contents may be subject fo change)
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Scribe a Line

Please send your letters to Scribe A Line (or Readers’ Tips), The Editor Model Engineers’ Workshop, Magicalia Publishing
Ltd., Berwick House, 8-10 Knoll Rise, Orpington, Kent, BRé OEL or e-mail to david.clark@magicalia.com and you will
have the chance to win a book. Please remember to include your name and address with the letter and also in the
email. | normally answer letters where necessary but a lot just get put in a letter tray (after reading them) ready to
insert in Scribe A Line so please be patient. Emails are normally answered very quickly although please allow at least
12 hours for reply. | have a copy of a book from the Workshop Practice range to give fo the writer of the best letter (the
editors decision is final) and also another book for the best readers’ fip in each issue. If you would like to purchase a
copy of any book in the Workshop Practice series, please e-mail customer.services @ magicalia.com for prices or visit
www.myhobbysiore.com to order online. Anthony Parker receives some motorbike books for his ‘helpful’ email (see
Ed’s Bench) and Steve Foster receives one for his excellent tip on cutter storage.

Unidentified lathe 1

It looks like | get to return the favour. A
couple of years ago | emailed MEW asking
about my lathe which had been homebuilt
by someone else (it turned out to be a

JJ Neave design) and now | can say with
some confidence that Mick Morritt's lathe
as pictured is a Sphere.

My Father has one that is identical in
colouring and construction. They were
made under licence during and after
WW?11 and are copies of the American
Atlas Lathe (possibly 6"). www.lathes.
co.uk have got some information on
the Atlas, Sphere and Halifax although
the pictures of the sphere were my
dad's which we emailed Tony Griffiths,
the sites owner.

The drive gears for the leadscrew
are diecast as are the cross feed
(which are bevel) and are prone to
breaking teeth if pushed too hard. The
Headstock has Timken taper head
bearings which work well and although
the pulleys are bakelite, they transmit
the ¥HP from the motor to the
headstock without any problems
or failures (so far).

Its good to have something from
MEW each month now, long gaps
were a bit frustrating.

Keith Quiney by email

Unidentified lathe 2

In response to Mick Morritt's letter
in this month’s MEW, his lathe looks
very like a fairly late Atlas or one of
the clones such as Sphere or Halifax
and Acorntools.

If it is an Atlas or a clone, there are
manuals and parts lists available from
Tony Griffiths whose web site www.lathes.
co.uk/is a mine of information about these
and many other machine tools.

Spares are still manufactured and can
be obtained from M J Kurn of 16
Mansfield Place, Ascot, SL5 8ND,
who used to be involved with
Acorntools. Another place to obtain
parts is www.latheparts.co.uk/ that
makes a range of parts such as
T-slotted cross slides for the Atlas
as well as for other makes such as
South Bend and Raglan.

There is a very active Atlas lathe
group at http://groups.yahoo.com/
group/atlas_craftsman/ which as the
machine is American tends to be USA
biased. There are lots of ideas on
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maintaining and improving these
lathes. Atlas bits and lathes do turn up
on eBay from time to time.

John Harris by email

The Editor replies:

Several letters have included Mr Kurns
details but I have also been told that
having just retired, he is currently on
a world tour.

Unidentified lathe 3

and editorial errors

David, Excellent work with MEW,
please keep up articles about

anything technical, it is always amazing
how odd subjects can be applied to
different fields, particularly for readers,
(since No1), like me who don't do
much modelling but do rebuild/

restore vintage and veteran vehicles,
and who are not professional
mechanical engineers.

To get to the main point of this e-mail,
please tell Mick Morritt that his lathe is
a Halifax, a British clone of the US Atlas
10 inch, 5inch to us. Superb details can
be found by referring to Tony Griffith's
web site Lathes.co.uk. The
manufacturers, Acorn Tools, were once
situated in Edgware, but | last heard
they had moved to outside London
supplying Atlas spares still. | think the
reference to them was in Model
Engineer, so someone may know
if they still exist.

| look forward to the next issue, now
only a month away. Oh, and page 57 of
the March issue seems to have a couple
of disjointed Editor's comments, isn't it
always the same, there is always
something you miss even after reading
everything umpteen times!

Keith Patchett, Editor,
Jowett Jupiter Owner’s Club Magazine.

The editor replies:

There was a last minute change

to Scribe a Line in issue 36 due to

a photo being missed while the
page was laid out. The easy way
out was to remove the letter with
the photo and substitute another.
Unfortunately an irrelevant sentence
was left in. | do read the magazine
umpteen (at least 5) times but still
miss the odd mistake. | usually spot
one or two little errors when | read
the finished magazine.

Unidentified lathe 4
The lathe bears a close resemblance
to my Atlas, a WWII lend lease machine
from Atlas Press Co Kalamazoo
Michigan. It was copied in the UK
as Acorn, Sphere, Halifax and also
Craftsman.

| have some info sheets and would be
happy to exchange emails with Mick if he
wants help but also Google Acorn lathe

Also Google Atlas lathe but that gets
mainly US sites but more hits.

Keep up the good work

Bob Dodds by email

Unidentified lathe 5
The lathe shown in the photographs
from Mick Morritt appears to be an
English market version of the “Atlas”
lathe built by the Atlas Press Company
in Kalamazoo, USA. There were three
English versions, namely “Halifax”,
“Acorntools” and "Sphere”. From the
documentation that | have, | suspect it
is a “Sphere”, though this should be
established before ordering spare parts.
Some spare parts are still available
from a company in the USA www.
clausing-industrial.com. Parts are also
available on Ebay, although to date |'ve
not had cause to use either service.
Kevin Wiggett by email

Unidentified lathe 6

I just received my March copy of MEW,
issue 136. It's an excellent publication,
which | enjoy very much; and have
taken since issue # 2.

| was at the Ascot show to meet lvan
Law, as | am making a copy of his
differential dividing head, and he had
mentioned to me that the original
would be there and this gave me a
chance to see it up close. (It was almost
finished except for painting and change
gears.) | was racking my brain to
remember if | met you there. Ilvan
introduced me to so many people.

I'm sending this missive to help Mick
Morritt identify his mystery lathe which
is some sort of derivative of an
American Atlas. Thousands were
exported to the UK during the last war
under the Acorn name. | have seen
spares advertised in Model Engineer,
but as | do not take this publication |
cannot vouch if they still appear.

Also spares are available from
Clausing in Goshen Indiana USA. | am

Model Engineers’ Workshop
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willing to assist Mick if he has any
questions. I'm familiar with the variant
as | have one myself as a second lathe
modified for automatic thread pickup
like Martin Cleeve's Myford.

John Whalley by email

Unidentified lathe 7
The lathe Mick has is a copy of an
American ATLAS 10f which was shipped
over during the war as lease/lend. |
also have a lathe the same as Mick's
which | know as a Halifax because | saw
it an advert in a 1950's Model Engineer.
| also have an ATLAS 10f and the only
difference | can see between the two
apart from the Bakelite covering on the
Halifax is that you can't put any bigger
than a 6in. face plate on the Halifax as
any bigger will foul the back gear lever.
John Smith - Erith Kent by email

Unidentified lathe 8
Re the unknown lathe on page 55 of
MEW no.136. It is an “ACORN". Most
of the parts on the one | had were of
Mazak. The bed was of good quality
cast iron and although it was fairly
lightly constructed it served me quite
well for a few years. | was able to get a
hand book for it from the manufacturers
but that was about 30 years ago. When |
got an old Colchester Master | swapped
the Acorn for a little milling machine.
Jeff Tanner by email

Old machiner

The Scribe a Line letter from Alan
Marshall reflects my thoughts about
your magazine contents. Several articles
over the past few issues have contained
some very excellent articles on machine
tool practice and such subjects as the
QOutrunner electric motors. | have had

a mechanical workshop most of my

life and have collected and disposed of
many machine tools. My first lathe was
an early Myford ML4 and | have now
expanded to a Raglan.

The many years of experience has
shown that many of these machine
tools, often dating from pre-war, (1939)
have such a quality of robustness that
makes them a wise investment even
today. A dirty Raglan or similar appears
on Ebay or the local scrap market for a
few hundred pounds. Once brought
back to life, as your adverts show, they
fetch over a thousand pounds and will
appreciate more over time.

A sturdy 5 inch lathe is a joy to use
and not unduly large, they can tackle
bigger jobs with ease. With sleeves in
the headstock, 3MT, | drill holes at 1inch
diameter with ease. However, | write to
invite you and others to include articles
on the older British made tools to
stimulate an interest before all are
melted down for scrap.

One has to beware of some faults
which time has revealed over the years,
in particular the variable speed drives
of the Raglan type, but whilst many
scrap or other merchants will write the
machines off for scrap, the machines
generally are repairable, at the same
time such broken machines can be
bought for wvery little. The Raglan has
replaceable slides which can be
removed and reground. These and
other details would provide a wealth of
articles from your readers in particular
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how to go about repairing or replacing
the variable drive on my machine.
Don Jones - Aberdovey

The Editor replies:

I have an article on rebuilding old
machines to publish shortly and more
articles on the way. See also the
Myford rebuild in this issue and part
two in the next issue.

Backwoods Three Phase
MEW No. 135 February 2008
Hector Vos (Pretoria SA) is worried
about using capacitors to simulate three
phase. Why? After all, that is exactly
what a static converter is.

The patterning he gets could well be
from the vibration of the single phase
motor. Most people seem to believe
that a single phase induction motor is
smooth, but it is far from smooth. For
smoothness you need at least a three
phase motor. However, running it from
a static converter will not necessarily
give you perfect smoothness, as
achieving a perfectly balanced three
phase supply this way is well nigh
impossible.

If his lathe is not fitted with a clutch
then he would be well advised to steer
clear of a static converter - or capacitors
- unless he fits a large pilot motor to
continuously generate the third phase.
That will increase the cost.

Inverters have lots of advantages, not
just speed control, as you get a
balanced three phase supply - and they
are not necessarily expensive, either.
Have a look on eBay. Pre-owned ones
can be picked up for not a lot of money.
In terms of costs the latest 240V single
phase in, 415V 3-phase out, inverters
compare favourably with new static
converters and cost a lot less than
rotary converters. Also you can use the
inverter's speed control to shift the
spindle speed slightly to overcome
chatter - a very useful feature.

The patterning could also be due to

Single cut files

In issue 131, Shelly Curtis asks
about a source for single cut
files. I can't help there, but while
trying to find a better way to file
brass, | did discover something
that may be of interest.
Nicholson make a file called a
‘Magicut’. As can be seen from
the picture attached it is nearly
a single cut file, but has some
strange notches in it. I've used
mine on brass and plastic and
while it removes material at a
bastard file rate, the finish is
similar to what | can get from

a smooth file. | can only guess

problems with the gears and/or the
spindle bearings, but recent experience
with replacing a static converter with an
inverter om an ‘eastern origin’ lathe
would indicate that it's motor vibration
that causes the problem.

Dick Ganderton by email

Velcro

| have a 300mm disc sander which |
use as a linisher. The abrasives have
to be stuck on with contact adhesive,
and | would like to change to Velcro
backed discs. | can obtain the Velcro
backed abrasives, but so far | have been
unable to obtain the hook side of the
Velero, preferably with self adhesive
backing, that | can stick on to my disc.
Does anyone know where | can obtain
such material?

| am about to have cast a set of
aluminium castings for the Atkinson
Differential Engine as described in
Vincent Gingery's book. There are a
total of 9 castings including the
flywheel. Would anybody else like a set
at £95 plus p & p? Note, this is not a
commercial venture, just a way for me
to keep the price down.

Some while ago | read an article on
using a computer to display the readout
from digital scales. Can anyone let me
know the month and year? | have
looked through my back issues, but |
can't find it. Lastly, | believe there was a
computer list of back articles. Can you
advise if this is still available, and if it
is, could it be mentioned in future
issues? | like the changes you have
made to MEW. Keep up the good work.

Richard Masters by email

The Editor replies:
You can find an index for MEW at www.
colinusher.info

CNC milling

First, thanks for a great magazine; it's
always fun to get a new issue in the
mailbox. | am looking forward to this

that the notches act as some form of chip breaker, while the lack of second cutting

stops pins forming.

At the moment there are only two sizes (10"and 12" if | remember rightly) available
and only in the flat form, but | think that most ME's will find one of these useful
regardless. According to the packet the file seems to be suitable to use on most

materials. All | can suggest is buy and try.

The Editor replies:

Michael Green - Adelaide,
South Australia by email

A quick internet search revealed the ‘Magicut’ is readily available.

| also spotted an 8in. version.
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springs CNC articles!

You wanted ideas for CNC articles as
well. The thing | have most proble ms
with after almost a year in this side of
the hobby is the machining strategy.
| can draw parts easily in cad but then
figuring out how to machine them is
the really hard part. Since most readers
probably have simple 3 axis machines,
maybe an article or several on how to
machine some example parts would
be nice. Questions like: How do | ‘best’
machine this part? After changing the
part around, how do | find zero
again? What does ‘this"(CNC-lingo)
word mean? Etc. Probably just a
CNC for dummies.

Bjorn Wallentinus - Stockholm,
by email

CNC milling 2

| have just read Editors Bench MEW 134
(we are a month slow here in Canada)
and was as pleased as punch to hear
about your upcoming series of articles
on CNC milling and MACH3. | am
mainly interested in CNC machining (I
have a mill, a lathe and a router) and
this great news might just be enough
incentive to subscribe as | currently
just buy every issue at the newsagent.
However, sometimes the agents seem
to miss the odd issue here and there.
(Why does that happen David?)

CNC is of such interest to me that | did
150hrs of formal training at a local
trade’s school in night classes as well
as another 50 hours in AUTOCAD which
| sometimes use for draughting up
simple parts. CNC is becoming so
affordable and the software so powerful
that it surely is to become a much
larger part of home workshops on many
levels. To this end MEW is taking an
important step forward and potentially
opening up a whole new category of
readers especially among the
younger end of this market as they
are often lured in a hobby by nifty
gee whiz technology!

Keep up the great work David, MEW
looks great and while always a great
read, will be so much more with a new
focus on CNC technology. A regular
column would surely be appreciated.
Who knows maybe even | will put pen
to paper and try my hand at being the
author of an article in this arena!

Gerald Hynes - Winnipeg
Canada by email

The Editor replies:

Mew availability - When | used to

try to buy some of the US magazines
in a Borders bookshop, | had the
same problem. I asked the staff
about availability and they said that
they only got what was leftover from
the US sales. Perhaps a similar thing
is happening in the states and
Canada. The best way to ensure a
copy is to subscribe.

Dormer Drill Grinder

model 108, Scribe a Line
MEW issue No 134

The gauge required is simply Yz scale i.e.
a lin. drill requires Yin. projections + the
amount to be ground off the drill. Also,
spares for these grinders i.e. chuck jaws,
grinding wheels & most other bits are
available from MICRON SERVICES LTD
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- Tel no: 01327 704921 to contact CLIFF
HUGHES (a most helpful gentleman).
John Griffiths - North Yorks by email

Unimat toothed drive

The following is in response to the
comment in Issue 136 Scribe a Line.
Michael Gilligan's comment and source
of information for a more efficient tooth
profile, was most welcome and his
theory is probably more correct than
my own. However the intention of the
article was to provide an alternative
simply constructed reliable drive, using
a more robust belt. Whether there is a
slight rise in noise level is difficult to
decide and was mentioned only as a
possibility. Lacking the set-up of the two
drive systems, the comparison of noise
levels is difficult to decide, but would
suspect that if there is a difference, then
this would be slightly greater using the
toothed components.

Simplified rather than over-simplified,
tooth profile is the term that | would
use and as mentioned in the article,
were based on the teeth of
professionally manufactured wheels
and have been found to be quite
adequate for the purpose. Also, these
results were found before the days of
the availability of the internet source of
such information.

My own Unimat has been using this
system for many years now with no
breakage and very little wear to its
teeth. | have never had the opinion that
a more elaborate tooth form would be
of any further advantage.

Having reproduced the components,
for the purpose of the article, they have
now replaced those of the original.

There is also further information on
making wheels in a fairly recent article
by Dick Stephen, (Issue 110 of MEW].

Maurice Rhodes by email

Floating reamers

| have been reading the article in

issue No. 136 about an adjustable
boring bar and by some weird train of
thought, | was reminded that | have

in my possession seven, micrometer-
adjustment, floating reamers and |
wondered if you had come across such
in your time in engineering.

These floating reamers were my late
father's, purchased some time before
1952, and were made by Offen & Co.
Ltd of South Nutfield, Surrey. Each
reamer has two cutting jaws which are
driven apart by a hardened steel cone
of included angle 43.5 degrees, forming
the end of a rod which is threaded at
40t.p.i. The other end is terminated by a
graduated thimble with 100 divisions,
so that one division corresponds to
each cutting jaw moving out by a thou.
(0.001%in.). The jaws are retained by an
anvil which can be tightened remotely
by means of a small tommy-bar
inserted into holes provided in a
knurled locking ring. Without such
tightening the jaws can fall out! They
do not retract automatically. Each
reamer is adjustable over a span of
about 0.1in. The reamer body fits into a
holder with a M2 taper and cut away to
permit adjustment without remowval
from the tailstock. | find it hard to
believe that the level of adjustment
available could really have been
necessary. Incidentally, | think they
retailed at around £9 each.

_ Cutter storage

| have been trying to tidy my workshop up recently & decided to put
~._into practice an idea | had a while back, but never acted on. | haven't seen
anyone else doing this and have often wondered why they don't.
I'm always trying to find better ways to store my milling cutters that will

protect them from being knocked around & possibly damaged; also a way to
stop them collecting dust which always seems to promote rusting.
As a PC user, | often have empty CD-R & DVD-R canisters. Each of these canisters
also contains a plastic separator disk in the bottom. The canisters & especially the
separator disks often get used in my workshop - as storage containers or to make

plastic washers from.

| recently implemented an idea to use the canisters & disks to store slotting saws &
cutters. | just stack the thinner cutters, each one separated from the next by one of
the plastic disks, on the central spindle that originally held the disks. For larger
cutters, | just place them, on their own, in a smaller capacity canister. Now my cutters
stay safe & protected - in containers with lids.

By putting a disk of thick timber, MDF or similar in the bottom of a canister, then
drilling holes (of appropriate sizes) in it, they could also be used as a stand for end
mills or slot drills - the cutters standing upright - the lid acting as a cover when not

being used. A small screw or

two could be inserted through
the base of the canister to stop
the piece of timber moving.
Perhaps as an alternative, the
piece of timber/MDF could be
simply glued into place with a
good builder’s glue or silicone.
It would end up looking like a
round drill stand, but with a lid.
Steve Foster (an avid
antipodean’s MEW reader)

Editors comment:

You could always use old CD’s
between cutters if you run out
of the plastic disks.

Model Engineers’ Workshop

282008 16:05:38



@

| have no idea why these reamers
were purchased, i.e., what job they
were intended for, since my father at
that time earned his living, with a
partner, in the production of
engineering prototypes. Strangely, this
reamer assembly would have been used
on a Myford lathe built in June 1943
(one of a batch of 500), which | still
have it in my possession and which |
still use from time to time. It predates
the ML7! | would be most interested in
your comments, and particularly
intrigued to know if there is a modern
equivalent.

Trevor Delchar by email

Wavy parallels and

floating reamers

A couple of issues back, Harold Hall
asked if anyone had experience of
wavy parallels. | have a set which | use
regularly, particularly on the milling
machine. Not being a trained engineer, |
have no experience of the solid variety,
but economy dictated the purchase of
the wavy type. | find they work very
well and have the obvious advantage
that they can support quite thin material
- down to approximately ¥ inch.

Itis also possible to use a pair in
different ways. They can be overlapped
to give long narrow support, or they
can be used back to back to give
support to thicker sections. Of course
they can be used in a more
conventional way, further apart. Being
of spring steel they can be squashed up
a little in the vice, which can be useful.
The only disadvantage | can see,
although not a major one, is when
tapping an item down onto the
parallels, being springy they tend to
twist around. In my ignorance, | am
quite satisfied with them.

As far as items | would like to see
covered in MEW, the following would
be useful, an article on the best way to
set adjustable reamers. | have a set, but
| never seem to be able to get them
really accurate. This may fit with the
recent request from someone else for
an article about reamers. The other
article would be one on the best way to
set up a new chuck and backplate,
where it is necessary to provide a
separate backplate from a casting. | am
thinking of getting a four jaw self-
centring chuck, but cannot get a ready
made back plate to fit my lathe.

lan Varty by email

The Editor replies:

I anr not familiar with this particular
make of reamer although ‘Offen’

rings a bell. | have used adjustable
reamers with varying degrees of
success but overall found them a poor
substitute for a fixed diameter reamer.
Perhaps readers could help with more
information and methods of use.

If any one would like to write an article
on adjustable reamers, how to set them
and get the best from them, | would be
willing to publish it. | intend to cover
fitting a backplate in the ‘Practical
Engineer’ series.

Steam engine on the cover

| cannot see anything wrong with a
picture of any piece of machinery on

April 2008
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the cover of MEW; and if is being driven
or held by an attractive young blonde
so much the better!

Comparing the covers of 134 and 135,
| would imagine that casual readers are
far more likely to go for the locomotive
than the jig borer - even if they knew
what the latter was - but do you really
have emough casual readers to make
the issue important. | buy every issue
of the magazine and will continue to
do so regardless of the picture on the
cover and | think virtually all of your
readers will do the same. Anyway, you
have now intrigued me as | have no
idea what a Darjeeling Himalaya is so
| am quite looking forward to seeing
it on the cover.

As to the contents of the magazine:
yes, by all means have the occasional
article on building something, be it a
steam locomotive, a stationary engine
or a clock, after all even the most ardent
tool maker must produce something
from the workshop from time to time,
although | must admit that mine seems
to be limited to household repairs and
maintenance at present. | would,
however, ask that if you do introduce
constructional articles please limit them
to two or three issues.

| also buy EIM and although | enjoy
reading most of the articles, some of
them can take an entire issue to
describe how to position the rivets on
the boiler backhead which is of little
interest unless one is building the
locomotive. Personally, | think that the
present mix of articles is good, with
very few that | do not read, and you
also seem to have a good selection of
competent authors - although | do
wonder how Harold Hall ever has time
to make anything - he must spend most
of his life writing.

Please could | pass on two, slight,
criticisms of the pictures? The articles
would be much easier to read if the
drawings particularly, and also the
photographs were on the same page as
the text referring to them instead of up
to several pages away; in fact in the
article about the Myford lathe being
reconditioned in South Africa some
were even in an earlier issue.

| feel that sometimes the photographs
are too heavily clipped. For example
that in issue 134, page 25 top right
would be more meaningful if we could
see the cross slide and bar, even at the
cost of missing out Dave’s hand. Surely
the photo could simply be printed at a
smaller scale; after all we don't need to
read the gauge.

Overall | think you produce an
excellent magazine and look forward
to every issue. Any plans for making
it fortnightly?

Paul Hogarth by email

The Editor replies:

I don’t think MEW will ever be
fortnightly. It makes sense to change to
13 issues a year to fit into the schedule
between fortnightly Model Engineer
issues. The Darjeeling Himalaya is a
railway in India. | will probably put a
photo of this loco on the cover of issue
138. | think any piece of interesting
machinery is a good cover subject. The
cover is very important and is the only
part of the magazine that has to have

management approval. | don't know
how many casual readers MEW has
but the intention is to make as many
people as possible, regular readers.
Subscriptions and newsagent sales
both at home and abroad are steadily
rising; issue 135 broke all records
having better sales than issue 133, the
Christmas edition. David Piddington
picked up the last copy on the shelf of
MEW 136 in his local Smiths to read
his article and it had only been on sale
for about 5 days. Don't delay, subscribe
today. You don‘t want to miss any
issues in the future, do you?

Sand casting

| have been a regular reader of Model
Engineers Workshop for some time and
| must say that it is very informative
and lots of useful information is readily
gleaned from the many and varied
articles.

Upon reading edition 135, the article
by Dyson Watkins has caught my
attention. Firstly | must make it quite
clear that | am not a skilled foundry
man, however in my school days |
did a little aluminium casting and in
the following years did a few simple
alloy "blocks” in order to obtain a
piece of metal large enough for the
project in hand.

In the article Mr Watkins say's that
he used WATER to moisten the sand
to the correct consistency to hold
together, indeed he mentions the risk
of explosion

May | question the safety implications
of using water to hold the sand as | was
taught that water and maolten metal
must not be brought together and | am
lead to believe that commercial
foundries use an oil as a binding agent,
so surely the addition of a little extra oil
would be a safer option ?

Indeed when | was doing my very
basic castings, | used oven dried
silver sand bound with engine oil,
which produced large volumes of
smoke and left a very hard bunt surface
inside the remnants of the mould but
no explosion and some successful
“lumps” were produced.

Please note that | am not trying to”
hawe a go * for the sake of it but | do
feel that there are serious safety
implications and perhaps an article or
short series explaining the do’s and
don’ts of basic foundry work would be a
worthwhile topic. Hopefully other
readers/contributors could supply any
correct information.

Mr Raithby by email

Reply to comments

on casting aluminium

An explanation of the ‘greensand’
moulding process was given in the
article, and the information provided
was correct, ref. the paragraph ' The
moulding set up’. page 34 issue 135.

| decided to use this method for the
purpose of the article, because if |

had referred to the method of using
‘Petrobond’ or any other brand of oil
tempered sand (which would be safer
from the point of view of freedom from
explosion due to the use of water),
and then someone decided to try out
builders sand mixed with water in an
uncontrolled manner, e.g. as in making

57
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a sand castle, there could be a problem.

Most school workshops, the ones
where | used to teach included,
used Petrobond, which although
much more expensive, was safer.
There was always the risk of a pupil
doing something wrong, for whatever
reason, and it was better to remove
the hazard at the start from any
practical session, although pupils
were made aware of the inherent
dangers of the process.

Petrobond is sometimes used
where improved detail is required,
but due to its expense, it is then
surrounded by greensand, The
greensand can be re-used time and
again, but Petrobond does burn into
a hardened mass which is mainly
waste. The article was intended as a
means of making a lathe steady, not
as a complete description of the
methods of making castings of which
there are many more. The important
thing to remember is that greensand
moulding has been used since the
Iron Age, long before oil was
discovered. | hope this will remove
any doubts.

Dyson Watkins by email

Headstock cover modification - safety improvement

| refer to the letter from Mr Peter Titterton published in the March 2008
edition of MEW where he makes a very valid observation concerning my
modification to my lathe headstock cover published in the January 2008
edition. My initial reaction was ‘Oh here we go; nanny state raises it head
yet again’. | have used many ideas from other enthusiasts published in
MEW but have modified and adjusted those ideas to suit my own particular
requirements and satisfaction and in doing so | have taken my own view

as to the level of safety practices | carry out in my own workshop for my

exclusive use.

If on the other hand, my workshop were for use by others as well, then as |
would presumably be the “legally responsible person’, | would need to
comply with adequate/improved safety requirements, risk assessment etc. |
think the lesson learnt from Mr Titterton’s observation is that, when as an
enthusiast offering to share an idea through the model engineer media, it's
important to take safety considerations a step further than one would usually
in ones’ own workshop, perhaps considering your idea as one that would be
applied to a workshop in the public domain.

Soft centre replacement
| was just re-reading my issue of MEW
no134, The Metal Workers Workshop 8,
about live and dead centres. Generally
| am too lazy to remove the chuck and
fit the live centre to the spindle, | just
take a piece of scrap round bar about
10mm dia, put it in the 3 jaw-chuck
and turn a 60Deg. point on it. The tail
of the driving dog engages with one
of the chuck jaws, quick and easy and
the centre runs dead true, this is also a
good substitute for a soft live centre if
one is not available!

Frank Hasieber by email

A taper turning trick
If you want to turn a taper between
centres, you must adjust and readjust the
tailstock. If you have a boring head, put
it into the headstock and turn a centre for
it. With the head in the tailstock, it's easy
to adjust the centre with the help of the
heads micrometer dial.

E. Normark Sorensen by email

Weight of round bar

| found on the internet, on the site of

a firm selling steel reinforcing rods, a
useful formula for calculating weight of

Such feedback as Mr Titterton provided is a great motivator and not to lose

face, | decided to offer a solution. A lever inside the headstock operates a

micro switch located inside the guard covering the screw cutting/feed gear

Photo 1

round steel bar per metre. It might be
of use to other readers. | want to make
some counterweights to run up and
down a bar and need some method of
calculating a 10kg weight.

The formula is d2 [ 162

I have some 110mm diameter steel bar
available. | need to bore it out to 24 mm
for sliding clearance. Ignoring 2 small
sections of slightly larger bore to seat
nylon bushing into (the job is not super
critical regards weight) the calculation
is simple (all figures rounded up).

110110/ 162 = 74.7 kg per metre
24 x 24 /162 = 3.6 kg per metre

Bored bar = 71.1 kg per metre (74.7 -
3.6}

1000mm /71.1 kg = 14.1 mm / kg
10kg = 141mm

If you have a small lathe, not capable
of machining the required size in one
go, if the job allows, simply make itin
sections which total the required length
and therefore the weight.

Mick Grant by email

train. This lever can easily be re-positioned and extended as shown in photo 1. This however reverses the operation of the lever, the
spring action holding the lever down rather than up. The spring could be moved to lift the lever, though if the micro switch were to
be left in its original position, it would need to be changed from a NO to a NC connection.

| decided to move the micro switch into a new position to retain the NO connection.
Photo 2 shows the micro switch and its small operating lever on the gear train side after
modification with the micro switch cover removed for photo clarity only. (Sorry, my
photo before modification came out unacceptably blurred).

One of the original micro switch fixing screw holes was used while the other had to be
drilled and tapped M4. A new location for the spring holding screw was also drilled and
tapped. The red shoe on the short lever was removed and fitted on the other side. Some
slight modification to the gear train guard was made to prevent fouling the small lever.

The underside of the head stock cover is recessed. This recess needs to be filled in the
location where the extended lever makes contact. This | did by fixing in place, with two
M4 screws, a piece of aluminium 20 mm wide by 75 mm long. Gaps were filled with
epoxy filler.

| hope this resolves any safety concerns regarding my headstock cover modification.
Once | had decided on the course of action the additional work took about half an hour.

Of course while carrying out this modification it's important to isolate the machine from
the electricity supply and refit all guards before reconnecting. While drilling for new
screw positions protect the headstock gears from the ingress of swarf.

| do think that Model Engineering Press is a wonderful media for enthusiasts sharing
ideas, this is the true spirit of the magazine and we owe gratitude to those who take the
trouble to offer their experiences, expertise and ideas. This media only exists because of
the continuing support from contributors, which is why | decided to make my humble
small offering. | hope others are also encouraged to make offerings. Thinking beyond
your own workshop environment will enhance your contribution to the magazine and
hopefully improve safety of others.

Photo 2 Nigel Walton by email
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Suggestions and special offers for the medium size workshop

WM240 Variable Speed Lathe WM250 Variable Speed Lathe
) =] sl

Supplied with 3 and 4 jaw chucks, fixed and
travelling steadies, face plate, dead centres,
swarf tray. Hardened and ground bedways.

¢ Centre height 5"

¢ Distance between centres 22"

* Screw cutting gear box with 3 feed rates and
reverse leadscrew facility

Supplied with 3 and 4 jaw chucks, fixed and
travelling steadies, face plate, dead centres,
swarf tray. Hardened and ground bedways.

e Centre height 5"

* Distance between centres 20"

* Speed range 50 - 2200rpm with back gear for
more torque

Supplied with metric or imperial leadscrews
Drill chuck, arbor and live centre free of charge

£999.00

* Effortlessly cuts through 3mm mild steel
® Straight line cutting any length

¢ Near perfect radius cutting

* Designed for bench (vice) mounting

Supplied with metric or imperial leadscrews
Drill chuek, arbor and live centre free of charge

£699.00

WM 18 Variable Speed Mill

* 1.1 kw motor
¢ 3MT Spindle
* Digital rev counter

* Digital spindle depth gauge £99.00

¢ Available with metric or &
imperial leadscrews - = 4

* Back gear for maximum torque "?-.alr_’_l,[_ R

S

#Vice not included

412" Universal Bandsaw

& Supplied with steel '
table for vertical <

4 direct collets free of charge
£1250.00

® Infinitely variable from

50 - 2250rpm oo
* Dovetail column ensures : :ﬂi:r:vizzpamw
positive head location * 15hp motor

& Table size 272" x 7"

Set of 3 direct collets Additional flexile

carbon blade
free of charge free of charge
£998.00 £175.00

Plate Shears

* 500w motor
¢ Powerful machine fitted
with strong tool rests

* Lock on safety switch

o Eye shields have insert
magnification for precise work

* Smooth running, with large, high guality
bearings and balanced components

£75.00 (Optional stand £49.00)

* 3mm or 5mm

3mm £59.00
Smm £79.00

2F VS variable Speed Floor Standing Drill

® Infinite speed control via
expanding pulley system

* Speed range 350-2200rpm

* Digital rev counter

* 1HP motor

* Accurate keyless chuck

* 2MT spindle

* Rigid cast iron construction

e

19 piece drill set, metric,
free of charge

£318.00

2B 12 VS variable Speed Bench Drill

¢ |nfinite speed control via
expanding pulley system

* Speed range 350-2200rpm

* Digital rev counter

* 1HP motor

* Accurate keyless chuck

* 2MT spindle

* Rigid cast iron construction

19 piece drill set, metric,
free of charge

£228.00

Tool Cabinet

® Part of a wide range. Please send

for full details.
* Professional, industrial quality
® Ball bearing drawer runners
* Fully lockable
® Rubber lining to drawers
® Heavy duty castors,
two locking

Tool cabinet £199.00
Tool chest £110.00

gﬂ) .
Yorksh'*
Gr eat Ma 1ing items o
9tn- \ small L0 i you

. . yaal® oo -
Please mention ref.AD0207 when contacting our Sales Department e unable to 1ok N e restriclOn® gpets
e

Prices include VAT e Delivered UK mainland * Please ring for comprehensive sales literature

WARCO Fisher Lane, Chiddingfold, Surrey GU8 4TD fax. 01428 685870 warco@warco.co.uk

tel.01428 682 929 www.warco.co.uk
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Full range
of accessori
available

mpact precision lathe:
= Vasiable speed control 100-2000pm

.m 12 SPD MILL/DRILL

 Lsed for ARC & TIG
welding « Low amp
e deal for auto

IN-STORE[ Y

B“ AARR):

MAIL ORDER
0845 450 180055

B30-6pm

ORDER ONLINE
www.machinemart.co.uk
Over 6500 products, see the full range

NEW STORES
Sunday Opening at
Burton Upon Trent

A\ Lincoln & Warrington

N\

GET YOUR FREE
COPY NOW

IN-STORE

machinemart.co.uk
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e | 0845 450 1855
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Where Quality Costs Less _ _ ;

XC |
£164.48 Inc. VAT
WAS
£176.23 Inc.VAT

FROM ONLY
£10

92, |

DESCRIFTION EN WcT
rormy'6” Vernser Lalupes

lﬂll justable stand with clamp ® Rotary tool
# 1m fseibbe drive o 4l acoessories/consunmables

shown fitted with
| 3 draw unit
EXVAT INCVAT
E11998 £14038
£15008 £167.98

0121 358 7977
pwentry Read, Hay Mille 0121 771 2433

WORCESTER 434 Upper Tything

FIECE WEIGHT

EXVAT INC VAT
(INW 24? |9 g

£50,98 £70.48
£84,90 £00.85 SRy )
€0, gas bottle

l .
MODEL  WIN-MULX AMPSEX VAT
. I:ll'lil! susununcuss TN coue

o wto

| = Strong 9m m

e fibraboar
=

e
« Quick -’ti?mhl unit
? t

;T

Awallable In red, dark grey & biue from
only £20.69 Ex VAT £35.23 Inc VAT
MUDEL SHELF DIM{WDI cm.cm HW.T INC VAT
(3150 800:30500 % £3051

ST T 00 3

= Bigger Dulputs
* I'ther Sm:iricatlnns

£14.99
£19.98
£19.98

£17.61
£23.48
£23.48
£35.23

BENC
Cﬂ".- STAND
||:|I
h bo
mountings £24; F
and feet £ MODEL 'N'ATISI’ EX VAT INC VAT
Shml BGS1  anchor hnlw‘ SPEEDS
Only

[N £3399 £39.94
'l:lﬂ‘h IR ciose 5873
(0 £79.98 £93.98
£89.08 £105.73
£99.98 £117.48
£100.98 £120.23
£130.98 £164.48
£140.98 £176.23
B[ £159.98 £157.98 P
L[] £189.98 £223.23
OZTNTREEITIF] £379.08 £446.48

FROM ONLY

£33:%
£39:0,

EX VAT INC VAT

£14.89 £17.61
£19.89 £23.49
£26.99 E31L.T
£25.99 £30.54
£2098 £35.23
£36.99 £43.46

Full range

® 430mm between centres
ompound shide with 4 way tool post
Puawer fied screw cutting facility
freversa lathe operation
@ Clutch fior independent mill/drill operation
Shown with optional fioor stand & tray
ONLY £120.98 EX VAT £152.73 INC VAT
ALSD AVAILABLE:
CLA30 - As above but without the Mill/Drill heac
530,98 EX VAT £634.48 INC VAT

um call charges from a BT line are 3.4p/min to 0845 numbers, and 6.7p/min to 0870 numbers
For security reasons, calls may be monitored. AII prices correct at time of going to press. We reserve the right to chmg\e products & prices at any time. All offers subject to availability, E&OE.
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Unit 1, Parkfield Industrial Estate, Barton Hill Way, Torquay, Devon TQ2 8JG REE
« Tel: 01803 328603 * Fax: 01803 328157  Credit Card Hotline: 01803 326430
ALWAYS AVAILABLE  Website: www.tracytools.com  email: info@tracytools.com

MODEL ENG TAP JES Si faps cach size) s x 40, %z x 40, ¥i x 40, "o x 40, 'y x 40, Y. M x 32, % x 32 | _TAPS £20 SE] DIES £20 SE]
L mmms&‘r udu{u Uy x 32 '-' x 40 ‘ﬁ x40 % :40 ’.f|n32 ’hinlﬂ '-’;132 Yy x40 | TAPS £24 SET DIES £24 SET
3. BA TAP SET (2 Taps each size) & BA DIE SET:0, 1,2,3,4,5,6,7,8,9,10 | TAPS £20 SET DIES £20 SET
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or our Full Range of
Tapping Equipment Visit
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oMM/Inch.

150mm,

99 Zero memory. 15-35mm, 35-55mm, 5575 & |~ 300mm & 500mm
«Calculator. 75-95mm. From £34.95 each Prices From £35.95
eCentre find. Left Handed Calipers.. Digital Angle Gauge...
®PCD (mill version). f
#RID (lathe version). i
750mm 6 inch.
Price £24.99 { 7

Digital Scales...

g LCD Display.
R - ;e:@wkfny.r ="

Digital Depth Gauges. ..
-— ;

Qur range of SDS consoles include a single axis,
2 & 3 axis mill, 2 & 3 axis lathe and 4 axis LCD

console. More information on our entire range can be found on our website.
Please contact us for a quote and latest special offers on our DRO Systems.

Glass Linear Scales...

in an anodised aluminum extrusion.
——u'm " Scale lengths to fit all machines NEW 30mm Depth
== Please contact us for further details Gauge £19.95
Allendale Electronics Ltd, 43 Hoddesdon Industrial Centre, Pindar Road, Hoddesdon, Herts, EN11 OFF.  Tel: 01992450780 Fax: 01992 450781

1‘

__.__'———-—'i' Precision glass type scales housed
P#!, -

Mic Stand Only £19.95

| ‘ MEW200837_po&1.indd 1 @ 53108 12:30:16 ‘ |



Free 15 day trial _dqwnload.-ﬁo
Wwww:turbaCAD.couk

Free advice and support
during office hours

Convert 3D designs into
orthographic Views in seconds

25% discount for Madel
Engineer Readers

www.textualcreations.ca
e ihiel ienmetion eh TeCAD ehe GeEls eh how 1o
w1 the llustieions shown pleest visi vodduboeso eoul View 3D drawings as wire frame or solid

form any angle or perspective

For all sales and enquiries call Paul Tracey at Avanquest on 01962 835081 ptracey@avanquest.co.uk

Avanquest’)

=n{

igital

Phase

Converters

— DRIVES D IREC T ERAAA: QI ITZ-Ye KNI

* sales@drivesdirect.co.uk

DIGITAL INVERTERS

Basic 220 Volts input - 220 Volts output
These small and compact basic 220 Volt
output inverters allow you to run a

DUAL VOLTAGE motor from a single

phase supply, they come in sizes from

Y4 HP up to 3 HP{0.18kW up to 2.2kW) and
offer SOFT START, SPEED, ELECTRONIC
BRAKING and JOG functions via the low
voltage remote control terminals, they are perfect for fitting
into workshop machines, it is often possible to connect the
remote START/STOP and FOWARD/REVERSE to the machines
existing controls as long as they are of the maintained type
(IE not push button).

* ¥4 HP(0.18kW) £77.50
+ 1 HP(D.75kW) £134.95
* 3 HP(2.2kW) £239.95

* 12 HP(0.37kW) £94.95
* 2 HP(1.5kW) £189.95

Basic 220 Volts input - 415 Volts output
These basic 415 Volts output inverters
come in 3 sizes from 1HP up to 3HP
and they offer all the functions of the
220 Volt output version BUT the fact
they offer 415 Volts output means
they can be used with motors that are
NOT DUAL VOLTAGE, this would often
be the case on older motors or on
DUAL SPEED motars.

1 HP (0.75kW) £274.95

* 2 HP (1.5kW) £329.95

* 3 HP (2.2kW) £419.95

Al of the inverters above are available a5
as IP-65 units for applications where
dirt/dust or fluid ingress may be a
problem, these units have a built

in mains power ON/OFF switch,
FOWARD/STOP/REVERSE selector and
a SPEED CONTROL as well as a digital
display and programming pad, please
ring our sales office for pricing on any
of these units.

Tel: 01773 811038

e

| ‘ MEW200837_p062.indd 1

We also offer ADVANCED
INVERTERS in the same size
range as above, these offer all the
functions of the basic inverters
BUT they drive the motor using a
method known as torque vector
modulation, this can only be used
on single motor applications such
as a lathe spindle and offer super smooth speed control over
the full range and also full power even at very low RPM, in
addition to this advanced inverters also offer extra functions
like 3 wire START/STOP control so they can interface to a
machines existing pushbutton control, removable display
panels, built in PLC logic and advanced communication are
just some of the extra functions these units offer, please
contact us for more information and prices on this range.
Prices start at £149.95

3 PHASE ELECTRIC MOTORS
We offer a range of high
quality aluminium 3 phase
motors in sizes ranging

from 90 Watts('/s HP) up to
2200 Watts(3 HP), the 30 W
motor being one that's small
enough to hold in the palm of
your hand with a 9mm shaft
that's perfect for fitting to
bench top lathes etc.

Prices start at £39.95

MOTOR & INVERTER PACKAGES
We also offer matched mator and
inverter packages for retrofitting to
your machine with remote: control
boxes if required, we can supply
everything you need for these
conversions including motor pulleys,
cable and connectors,

Please contact us with your
requirements.

Prices start at just £99!

Fax: 08717 334875

DIGITAL PLUG & PLAY CONVERTERS,
POWER YOUR WHOLE WORKSHOP WITH
ONE CONVERTER

These units come in sizes ranging from 5% HP up to 30 HP
and they will convert a single phase 240 Volt supply into
a415Volts 3 phase regulated output, various versions
are available from units to power basic machines up to
advanced systems that can be used to run CNC machines
and welders via a ‘workshop ring main and are able to run
mare than one machine at once, please call us with your
requirements.

Prices start at £499.95

At Drives Direct we pride ourselves on customer
service and we offer you full telephone technical
support to guide you through the wiring and
programming on any products purchased from
us, you can buy with 100% confidence that you
have the correct item for the job and that
you will receive all the heip you need to get up
and running, this service is available from
10.00am until 10.00pm.

You are not just purchasing a box from
Drives Direct!

All prices include VAT
Drives Direct is a trading name of Drives Direct{inverters) LTD.

Mob: O7976 766538

4/3/08 10:28:12 ‘ |
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MODEL ENGINEERS’_

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

Cowells Small Machine Tool Ltd.

www.cowells.com

CLOCK CONSTRUCTION & REPAIR
Books by John Wilding and others

Free Catalogue
01420 487 747
www.ritetimepublishing.com

g ¢ 10 mEiRetBE »
Metnefyware buldm M!’M CNC Machine/

you have simply
Dwgm a uu The Routout CNG snﬂmreane Stepper

Cadbury Gamp Lane,
Clapton in Gordam, Bristol. BS20 75D
Tel01275 852027 Fax01 275 810 555
Email: sales@finescale.org.uk
wwwfinescale.org.uk

to the workshop from your PC with ease.
* Three 2.5 Amp Microstepping

Stepper motor Drive Boards m
S o

“Routout CNC Software
“rEasy LPT Breakout Board

Only £120.00

Tel (01269) 841230
Order Onli

Manufacturer of the famous Super 7
lathe and leading supplier of premier
quality pre-owned machinery, all
refurbished by time served,
@ skilled craftsmen.
To find out more contact Malcolm

0115 925 4222

Website: www.myford.com
Email: sales@myford.com

or visit our showroom at
Wilmot Lame, Chilwell Road,
Beeston, Nottingham, NG9 1ER

ALL 32" GAUGE

LOCO’s WANTED
Tich, Juliet, Rob Roy,
Firefly, Jubilee, Maisie,
Doris, GWR Hall,
Britannia, Hielan Lassie,

Model Engineers’ Workshop

| ‘ MEW200837_p063.indd 63

www.powercapacitors.co.uk

————

Fo CoEvs wrcaere

Myford

Enjoy a day wilh us at the
MYFORD SPRING SHOW
Thursday 17th April
to
Saturday 19th April 2008

To find aut mere contact Malcalm

0115 925 4222

OPERATE T SE MACHIMERY FIROM YOUR

PHA&E SUPPLY

¢ ROTARY CON

- € CONVERTER:

. um ru!&uzuf_ ¥ cuuw Itﬂn affaring slectianic
r o 5

Website: www.myford.com

Local Call: 0844 7700 272 Email: sales@@myford.com

transwavefpowearcapacitors.co.uk

ALL 5” GAUGE

LOCO’s WANTED
Hunslett, jinty, Simplex,
Speedy, BR Class 2, Horwich
Crab, BR 8400 tank, Maid of
Kent, Black Five, Jubilee, Royal
Engineer, Bl Springbok,

ALL 7%” GAUGE

LOCO’s WANTED
Hunslett, Hercules, Jessie,
Romulus, Bridget, Dart,
Holmeside, Paddington, GWR
Mogul 43xx, GWR King, Black
Five, A3, BI, Brittannia, etc

1@

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

.//'

molor drivers will enable you to control your new addition
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R et o™ MARSHALL NHP f TRACTION ENGINE
RUNELL \mlll,lh .

g purpose
Traction Engine of 1910
‘PRIDE OF THE ROAD’
Stationary, Marine, Traction Engines ond Locos
UKE5.50 o Evrope £7.50 o Rest of world £9.50

Stefing chequefredtcord nly. Allindude:pt.
Order on-lime or: www.brunell.com o email: sales@brunell.com

Tel: 01283 540400

(4 hrupdate)  WWW.tradesalesdirect.co.uk (rade prices)

Don't wait for the next issue! Check out the Internet Web Site above. It contains a stocklist
of used lathes, millers, grinders, drills, saws, miscellaneous machinery, accessories, items of
interest, etc. A stocklist is also available ‘FREE’ by post.

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

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

BOOST PHASE CONVERTERS

The UK’s most advanced
phase converters with a

unique 3 year guarantee.
Never beaten on price.

Tel: 01344 303 311

Fax: 01344 303 312

Mob. 07952 717960
www.boost-energy.com
info@boost-energy.com

BOOST HAS BEEN MANUFACTURING HiGn Quanrm
PHASE CONVERTERS IN THE UK SINCE 1957

BA FASTENERS IN BRASS
STEEL & STAINLESS

SPLIT PINS, TAPER PINS,
ROLL PINS, TAPS, DIES,
DRILLS, NUTS WASHERS,
RIVETS, MATERIALS
Send Stamped addressed envelope plus four first class
stamps for 28 Page List (Overseas £2.50) ‘Quote Me'
“ITEMS" MAIL ORDER LTD,
Congreve rolling ball clock. Set M ald“Marnh Lane, Sa lldg
inte wooden case. £1450.00. Nr Re ottinghamshire, ON22 9ES

Beam engine. Solid Brass. 15"
diameter flywheel. Glass cased
on stand.

Museum quality, motorised and
illuminated. Large model total
height
including stand, &'. £54750.00.

SMOOTH, QUIET, HIGH PERFORMANCE
VARIABLE SPEED CONTROL FOR YOUR LATHE OR MILL.

J amtayn ATIRES
AT wih controer s
mmw Al pre-rired ready 13 gol
» Pomar Rarge: /1, Lhe, 200 and Mo,
« AMAZING 10 YEAR WARRANTYII1I!

|« Smooth control across entre seed range, gheng
chastter frew machnery and seslent fres.

® Quart, el i’ g Cortcn.
i Eorum o 12 lomest sped
« Fowered From dom-stc gt phase mans

—— TOOLCO —

The home of good quality used tools and machinery

www.toolco.co.uk

Unit 4, Ebley Ind Park, Ebley, Stroud, Glos GL5 4SP

Imporiani: Phone for opening times before travelling.
(Just 4 miles J13 M5 Motorway) Tel: 01452 770550
E.Mail: sales@toolco.co.uk Fax: 01452 770771

THINKING OF SELLING YOUR LATHE
MILL OR COMPLETE WORKSHOP?

Want it handled in a quick, professional

no fuss manner? Contact David Anchell,
Quillstar (Nottingham).
- 0115 9255944
Wb

Telephone 01427 848880 Fax 01427 848880

Orrery. MNearly 40 brass gears
internally. £1600.00.

Aero engine. 9 cylinder rotary
including propeller and controls
to run.2950.00

Photos available by email.
Tel: 01704 540047 office hours
only.

THE TOOL BOX

For the best in used hand & light machine tools for all crafts

Open Monday - Saturday throughout the year
Colyton, East Devon EX24 6LU  Tel/fax: 01297 552868

E-mail: info@the toolbox.org.uk  www.thetoolbox.org.uk

64
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TAPS & DI ES for Model Engineers
R or 27 years - EXCELLENT Quality
Bnn\ll qu.al |I) HQS up; & dm llrnn:flh:n Hsm:uh stainkcss

J'!'S.“BNH \PF BS( \rh 'M B\.‘J‘ .’H '..fth ng

Over 1000 Wooden-boxes
Eritish-made ldﬁlgn«l by us) &
e in ALL above types on the shelf
ﬁ 3 boxes = MES (30pc) + ME4 (27pe)
.+ BA3 (35pc) covers EVERY type & size
RS oy Model Eng aps & dies
MES = 1/8.5/32,3/16,7/32,1/4,9/32,5/16,3/8,7/16,1/2 (all 408pi)
ME4 = 832 16,7/32,114.9/32,5/16,3/8,7/16,1/2 (all 32tpi)
BAZ = 0,1,23,4.5,6,7,8.9,10 (ask for prices or see websie)

Metal-bozes ned by us) with T or § or B or dies:
ME1 = UB+NME+ H+5NB+3BTHEHZ [l 40%p)) |
ME2= 532+ 316+ 14+5 G+ 3B+ T116+1/2 (all 32p0)
TAPS: 1 boc=630,80, 9 box=£23.10, 36 ben=£19040
DIES: 1 bax=£49.00, 5 bn=£36.75, 15 bom=£30.87 B

Worlddelivery, Bankcards, SAME DAY posttVAT = |

1000’ of ail other typesisizes X3
so:Dnls, Reamers, Endil St g
Sliting Saws etc - No Minimum order | g e

www.lapdie.com ﬂ' :" !
THE TAP & DIE CO
445 West Green Road, Londion N15 3PL - UK
Tel: +44 (0)20 88881865 Fax: +44 (0)20 88884613
— 0 0

Model Engineers’ Workshop

6/3108 16:10:46 ‘ |



| ‘ MEW200837_p063.indd 65

Al agvorticements  will be inserind in  the  first available kssue
bursement

There 2 no remi
The Busingss Advertiements (Disclosure) Order 1977 - Requies all adverissments
by peogle who sel goods in e courss of busiess to make %At fact clea
Consequently aJI frade ads in Mooef Engineers' Workshop camy this ‘T symbal

for cancellations, Al advertisement must be pre-paid.

.MODEL ENGINEERS’
S =

Railway cotfages
now available for great
& fiolidays, Have a look [
on our website

DISTANCE NO OBJEGT, AVAILABLE? DAYS A WEEK.
PLEASETELEPHONE 01507 606772 FORA FRIENDLY AND INFORNAL CHAT.

NEIL GRIFFIN
- St.Albans, Hertfordshire
Engineering Services

Machining for Model Engineers
From drawing, sketch, pattern etc.
Friendly personal service.
Telephone / Fax: 01727 752865

Mobile: 07966 195910 Tel:01303 894611

Folkestone

Engineering Supplies

grang
& quality small tools for the model engineer.

www.metal2models.btinternet.co.uk
F0x:08707 625556

WANTED

We are constantly looking to purchase complete
home workshops, especially those with good quality
Myford lathes and equipment
Distance no object.

Please contact Malcolm on
0115 925 4222

MODEL MAKING METALS

Yin. to 12in. dia. bright steel,stainless steel, bronze, sprln%l
steel, brass, aluminium, silver steel, steel tubes, bolts, nuts
screws, tap dies + drllls white metal casting alloys Fine
materials, chain, plastic, Lathe millin g machines and equipment,
new and secondhand.

Mail order nationwide and worldwide callers Mon.-Fri. 9-5pm.
Access/Visa welcome

Send now for a free catalogue or phone:
Milton Keynes Metals, Dept. ME,
Ridge Hill Farm, Little Horwood Road, Nash, Milton Keynes,
MK17 OEH Tel: (01296) 713631 Fax: (01296) 713032
Web: mkmetals.co.uk Email: sales@mkmetals.co.uk

WWW. MAXITFIAK CO.UK

VENSON
NGINEERING

D:16 12 face plate (Tiumph 2000) ...t £90

Boxford V.S.L Lathe, lots of tooling and full collet sef..............ccccuuea: £1600
In excellent condition, 1 %" spindle bore

6" dividing head no tailstock.............coou.... ..£120

Colchester master, roundhead, in excellent condition.......................... £1400

Union graduate bowl only wood turning lathe 1 phase.
Bridge:port milling machine excellent Condition...........ccvcevmriscenreennes
8" cap ajax power hacksaw........
Denford Viceroy lathe with gear box
Kasto 8" power hacksaw modern maching............cc.c.euvescessenecersnsnnes
Wadkin horizontal surface grinder.,
Harrison vertical mill s NeW........mruresmmmerinns
2 off Tom Senior m1 milling machines 1 single phase...............
1-3 phase good condition
Viceroy AEW milling machine 30int good condtition...............cevew. £1200

iMore machines always in stock.Tel: 01274 402208

Model Engineers’ Workshop

Machine Sales

DELIVERY SERVICE AVAILABLE PLEASE TELEPHONE BEFORE TRAVELLING - WEEKEND & EVENING VIEWING AND DELIVERY SERVICE

Compound x-y table, English made in excellent condition,.................. £325
suit large drill

Marco Broach set — boxed as new small set .£150

Eagle Hand Op' surface grinder excellent condition................... cevuvee. £750

Eagle Hand Op' surface grinder with Opti dress and mag..................... £845
chuck = superb

Elliott ‘o0’ Omni Mill 3mt Quill vertical and horizontal mill.................. £1450

Tom Senior Milling Machines with head — various to choose from....... €700

Reglan Lathe — vari speed (2 x plastic change wheel broken).............. £850

90° Head for Bridgeport (M head).................coocemrssssssssesmsusenns

Colchester student Tailstock Turret R/H

2MT Clarkson Avto Lock Milling Chuck ke NeW.......ousmmasmmsarmsssssssnes £110

Colchester student R/H — 3PT Steady.

Genuine Dixon Toolpost + 3 holders for student Lathe................cc....... £160
— Excellent Condition

WE ALSO PURCHASE QUALITY MACHINES & TOOLING

Mobile 07887 535868 4 Duchy Crescent, Bradford, BD9 5NJ




| ® (N T
HOME AND WORKSHOP MACHINERY

Genuine Used Machines & Tooling /-Mﬁorﬂ Food deady

Myford travelling steady £40

144 Maidstone Road, Foots Cray, Sidcup, Kent DA14 SHS mf,'l'ﬁ'.‘:g"fégﬂf,“ﬁ?s

Telephone: 0208 300 9070 - Evenings: 01959 532199 - Facsimile: 0208 309 6311 - Viceroy fixed steady £125
1 www.homeandworkshop.co.uk stevehwm@btopenworld.com 'i”rﬁﬁ?ulie){ﬂgﬁrgg"
Opening Times: Monday-Friday 9am-5.30pm - Saturday Morning 9am-1pm  +Baty 0-25mm (calibration
10 minutes from M25 - Junction 3 and South Circular - A205 f‘iﬂf:‘(?;:::?e'r"i‘r‘%q'
- " - M & W £55
* Micrometer 12"-18"
M&WEI20
* (EJ metric slips
(s new) £245
* Engineers flaf's £125 each
* Harrison (lathe) jig baring

Raglan 5" *gearlmxund + Box Illlhl[elf]?g bor
variable speed oX 0’"]}]{“&7 ;I]qg!l oring

+Burnerd 3 jaw chuck for
Graduate wood lathe £70
* Meddings EMG tool
grinder £475
* Marlow vertical mill
(3MT) £950
« Viceroy vertical mill
[30""‘ from £495
* Super Brown cwh-off-saw £345
* Pedrazzoli Aluminium

ﬂmmﬁsld fogle Model 3
surfoce grinder immaculate for its year!

Myford /Boxford Accessories
Myford dividing head £395

Boxford dividing head £895
Myford vertical slide £100 - £245 -vigﬁﬁsmﬁgm"
Boxford verfical slide £345 - £425 wxeel Eliﬂg
- Myford 6" 4 jow chuck  £90 - £140 «Clarke St 1t
Astra horizontal { verficol milling ~ Boxford CUD 5" centre height p!aamn luthe Bﬂﬂord 6" 4 iaw chuck £85 - £125 arke Strongamm 1 Ton
machine 240 vnlls Myford collets hoxed £275 (fold up) crane £125

Boxford collets + draw bar  £175 *Epeo T ton quality engine
Myford fixed steady £90 Colchester Student, gearbox + gap ane £245 :
Myford travelling steady £40 o — * Clarke profile rovter 145 £175 o
yford 9" faceplate 245 : * RUH Gerbil 2020 vacuum
+++ loads more plustic cwtting mch. £275
g * Clarke 812V vacuum
forming machine £345
> i : : * Draper WTL 100 wood
Yavu A : lathe £100
z - *Multico K3 mortiser £475
5 ':‘u‘aim ’ * Startrite 145 sawbench £395
Hayes Diemaster m||||n? macbine - i Startrite 275 sawbench +
sure quality! 5 . sliding table £1950
b s 3 » Startrite TA1250 sawbench +
' bells & whistles £2250
« Startrite 14-5-5
bandsaw £595
*Black & Decker radial
saw £345
* Minor linisher 4" wide/ bench

type £145
* Oxford T10amp oil cooled
welder £90
*Jones and Shipman No.2 arbor
ress £175
* Hearths mjsmuil pedestal

* Flamefost DSE?G hearth £245
+ (rompton 240 volt Myford
motors NEW £155

Bridgeport slotiing head + G & C 2hp 240 volts 1420 revs
3 A ) £120 each
* Brook 3hp 240 volis 2850 revs
motor £120
*Denford CNC Microrouter £625
*Hunton Universal 12 Universal
press £425
* Boxford PD4 2MT pedestal

T e e T Milling/Drilling ground X'¥ foble . Hi:'!ﬁé?ﬂ -E%‘J:u th

PLEASE PHOHE 0208 300 9070 TO CHECK AVAILABILITY OR TO OBTAIN QUR LIST  Burnerd 10" D14 Harrison

Denbigh No.6 flypress + stand

i ['pl_..u.r-‘

Tom Senior 'E" fype milling machine,
exlremelv rare in this condition

Startrite 1855 bandsaw; 18" throat / SIP 39" "'d‘ '“[f‘" T
5 spand / non ferrous

- 2| DISTANCE NO PROBLEM! DEFINITELY WORTH A VISIT ALL PRICES EXCLUSIVE OF VAT #300 4 E]w £245
[ ! ) * Triumph tixed steady
Just a small selection of our current stock photographed! (round head)

| ME200821_pHnW.indd 1 @r 29/2/08 15:37:45 i |



"L00" face plate + we have loads more

from Mytord to Colchester Moscat

" Gobro 24" folder

-

Gear involute cutters "More just in'

L]

o

Clarkson 40INT collet chuck + collets
(we: have 2MT-SMT and 30INT to SOINT in stack!!)

sfs Io SI:I- Colchester
r:ihurs ovailable)

Dickson tool

Moscol

Myford 5u 78 lathe .
+ wy;a tross feed and stand

Burnerd BoxFord 4jow chuck
(more variations available)

|
DERFORD |

Crown Windley magnetic sine
Denford Micromill like new table MSPM44

‘.

i
Archer tapping head 2MT

Eulthmm Student fixed steady
{more sizes available)

Harrison LS travelling steady il iable)
more sizes avoiable)

(LS4, L6, Student, Master also)

Nl v

z g N o .
Eclipse angle plates Burnerd 'L0", D13 & D14 collet chucks Emmﬂm?;m:ﬁ: :Eu:km"d lll'l'ft.‘?;ﬂ slnlil:::ih:rf -

A4 Master Template.indd 1 @‘-, 63108 15:43:56 | |



24701:Layout 1 19/2/08 12:00 Page 1

Longitedinal Power Feed » Cast lrom Construction
Distince betweea Contres 300 it i
Swing 180mm

Digitzl Spindle Speed Readout « Hardenad and

STud m,,‘““mmum Ve CuiegCuchy @ 00 Peurs 10m S 10 1500k

Mexe Cutting Cagacty @ &5 Roused 100mm Square 85 x 85mm
Bk Speed 20390, 50wk

b
1R 08 T
95 2410 500mm
AR

Foatures

1.5HP Motor » Metric or Imperial Machines =

T3 or RE Spindie Taper + Head Swivels 90 degrees +
Head Tilts 45 degrees » One Shot Lubrication System
| Staredard AccossoTies

Machine Work light « Cantral Lubrication System

* Machine Stand « Taie Guard « Drawbar « Manual &

‘] g Foatures
F_‘Specral ot Lage Willog e s Polr G

830TIE8
‘3-Jarei Chuck = Dril Churck » Stest| Cantres

Including Power Feed
[Face Mill Capacity T5mm
Table Size 1567 45mm

- 125mmER40
£38.00

Slpels 1 Holder Bax & Pan Folders
12" £99.00 / 16" £109.00 ing
20" £199.00 : - 12" £199.00/ 24" £299.00

Chestex UK Ltd, Clwyd Close, Hawarden Industrial Park CHESTER CHS 3PZ
T:+ 44 (0)1244 531631 F:+ 44 (0) 1244 531331 www.chesteruk.net email:sales@chesteruk.net - m
24701 ‘

— D
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