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Pro Machine Tools Ltd

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

F1210E 7o MAIA RECN 10\

5 Year O F1410LF

gl i

F!410LF

Made in Garms.

CC-F1200E \J t i
With safety machine cabin i “aﬁ
and integrated coolant unit, .- '
ballscrews and base cabinet. 4
Dual purpose manual or
CNC operation.

Linear guideways
- all 3 axes

X axis 500mm

Y axis 200mm

Z axis 280mm
CC-F1200E Main Motor 2Kw(3HP)
Speed range 100-7500rpm
Spindle 2MT(or3MTorlSO30 options)
Quill Stroke 50mm

Wabeco produce precision made Wlaciine bed 700 x:150Mm

machines by rigorous quality control @

and accuracy testing. All lathes and -

mills are backed by an extensive Pro Machine Tools Ltd

range of tools and accessories. 17 Station Road Business Park

Wabeco machines are quality rather Barnack

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
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MODEL ENGINEERING
AND MODELHNG

G

cm 364 Milton Rd, (‘meﬂdoemﬂ 1LW, Eng!and 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 ind. vat
2 Axis Mill ~ Full System  £348.95 inci. var
3Axis Mill  Full System  £399,95 jncl va

Full systems at fixed prices - add only £5.95 UK
posteode 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
all necessary mechanical & electrical fitment accessories
for a professional install to your machine.

A Darkeni Neldi " o

“Harrogate showground

2 Solar Powered Models SX serics
Eagy ute external rotary £74.95
shade control #9 - 13
12 month warranty - spare -
parts - prices incl. VAT ( £

UK Delivery £5.95
www.onyx-dro.co.uk @
www.autodarkhelmet.co.uk

INTER| |N®ffghgr.m .

STGRA&E & DISPLAY

www.interbin.com

T. 01279 441221 %’ PPH

FUSION
FURNACES

Lift-out crucible furnace
Ideal for small scale: sand-
castings or art mouldings.
Standard model fired by

Natural Draught Propane Gas &
burner, up to 1000°C. Brass \
18kas. Aluminium 6kg. capacity.

Roy Hall Combustion Lt
Tel/Fax: 01273 51711
e-mail: 37

» www theeuentsnltlce couk

- |
sales@furnaceexchange.com www.furnaceexchange.com e

L]
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Like this or like that?

Always the best solution

The Unimat 4 together with the new vertical
attachment (also for Compact 5) is a universal-
machine tool.

< »Turning - drilling — milling - thread cutting«
The vertical attachment in connection with the
new co-ordinate table can be used as a separate
drilling and milling machine.

Lathe bed, head stock, tailstock,
saddle and cross slide with single
toolholder, 3-jaw chuck, fixed centre,
drive motor, operating tools and
operating instructions, spare part
list.
¢ EMCO Unimat 4:
Basic machine incl. bed for connecting
vertical column

Price £299.00 incl. Vat Order No.1770BC

Technical data
Basic machine

Height of centres 46 mm
Distance between centres 200 mm
Spindle nose M 14x1 mm
Swing over bed 92mm  Easy - accurate - precise
Turning @ above The new compact milling- and drilling
cross slide 62 mm machine consists of following
Cross slide adjustment travel 52 mm accessories: Vertical attachment, Motor
Leadscrew @ 10 mm package, Co-ordinate table.
Range of speeds 8 speeds
130-4000 rpm
Drive motor Permanent magnet
motor 65/95 W
Weight 6 kg

Unimat 4: The machining centre for various
requirements. Vertical support with machine vice
and collet chuck holder for milling cutters.

Pro Machine Tools Ltd

17 Station Road Business Park,
Barnack, Stamford,
Lincolnshire PE9 3DW

Tel: (01780) 740956
Fax: (01780) 740957

Sales@emcomachinetools.co.uk
www.emcomachinetools.co.uk

. Hobbymaschinen
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Model Engine Builder

AbO For beginning
\C Engmes to expert build-
ers with small
to full-sized
shops and
equipment
- (]
o ‘B
Build
Articles, i’::::m
HOW'TO R ring. 115: lustrations
Articles, oy Exmweed © : -‘S:anr‘b nr‘n:ring:
ﬁl?tr;rﬂr;om in so you can tak:.:;o‘:u In':o l:r:ur :::p
Large Drawings  Subscribe now for 2006/2007
e > Al Back Issuas are avallable.
Jmm X 432mM  gybscribe directly on our Web site
(11" X 17°) or print the Subscription Form
f found there and send It today to:
Elmwood Publishing, Inc.

737 Elmwood Ave.

Vallejo, CA 94591-6641 U.S.A.
www.modelenginebullder.com
Toll-free, U.S. & Canada 1-866-996-8999
Elsewhere 00-1-707-643-1970
Fax 00-1-707-642-5783

First stop for:
Plans * Parts * Books
Binders * Show Tickets

DVD’s « Back issues
Subscriptions

Magicalia at its finest

For our stock at
a glance visit

www. myhobbystore.com
or phone 01689 899200

| ‘ MEW200838_p005.indd 1
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Working Sheet Metal + Gingery « £8.75
Here Dave Gingery takes you through all aspects of working
sheet metal - layout, cutting, bending, beating ete. As with all

Dave's books what you get iis no frills, easy to follow, wall to wall
information. 90 page illustrated paperback

How to Build a Slip Roll Machine

* Gingery * £10.05

Here Yince Gingery gives you the design and building instruc-

tions for a neat set of bending rolls - “slip™ as the top front roll

can be removed to release the part being rolled. As designed

it can be built without machining, and whilst you might wish to

modify the design, it makes into a very useful piece of
equipment as it is. 40 page large format softcover book.

How to Make Cutting-Shears for Sheet Metal

* Hitchings * £ 7,20
In the Gingery idiom, but with fewer words, this British book
shows how to make a natty set of shears, largely from serap
material including, ideally, a truck leaf spring, for the blad2. The
tools you will need are an electric welder, a drilling machire and
an angle grinder. A simple and useful project. 20 pages booklet,
well illustrated with drawings and diagrams. Softcover.

Sheet-Metal Pattern Drafting & Shop
RATCN Problems = 1922 + Daugherty + £15.65
A * This book is all about how you lay out a pattern for cutting
| | sheet material which is then bent, folded and soldered into
| odd shapes such as water cans, roof ventilators, and other
“i= | three-dimensional items - in other words it is a beok of

geometry. It looks at unusual shapes and then describes, in
detail, the calculations involved in laying out for those shapes. What this book
does not tell you is anything about cutting, bending or soldering the sheet metal
- it is solely concerned with laying out, the process of which is very well
covered. 173 pages. 153 drawings and |14 photos. LGdscape format pape‘back.

Sheet Metal Technology + Gingery + £11.60

In this, his last published book, Dave Gingery returned to his trade
in the metal fabrication industry. His theme here is the vocational
application of sheet metal technology, and the book is presented
very much like a course book for a college course, But shis is
Dave writing, so the 24" leaf brake he suggests you make for
bending (and gives you the plans for) is made mainly from hard-

wood.And there are other plans, including a mechanic’s toolbox,

a workshop toolbox and a barbeque; if there is a better book

that really teaches you how to work sheet metal 'we haven’t found it; this is
Dave at his very best. | 12 pages, full of drawings, photos and wisdom. Paperback.

How to Do Aircraft Sheetmetal Work
* Norcross & Quinn » £13,50
Aeroplanes are exquisite of sheet metal craftsmanship.
This book shows how it was done in 1942. It covers every aspect
| of sheet metal work, as far as we can see and is certainly a mine
of information for every model engineer. No fancy theory or
| maths. Straight to the point. After all, it was World War I, and
| they needed people who could build planes. Much of the
equipment is larger we than would use, but the principles and
the skills taught are the same. One of the best sheet metal books we have seen;
its a great book that teaches skills, 285 heavily illustrated pages. Paperback.

How to Use Tin Can Metal in Science Projects
* 1960 » Skibness » £ 9.30
Written by a teacher who clearly believed in showing his pupils
how they could do something with nothing (or old tin cans), the
first 35 pages of this book cover just how you can work tin sheet
from cans into many shapes, plus some tools to help. Then you
have instructions on how to build Hero's Turbine, a Walking
Beam Engine, a Crosshead Engine and an Internal Combustion
Type of Engine - all from tin cans. Only the first is a working
model, but the ideas and techniques here are interesting and potentially useful,
so treat yourself to a copy of this 120 page, profusely illustrated, paperback!

Puicesshoum INCLUDE UK. Post ¥ Pcking

{overseas customers please ollow | 0% exird for delvery)

Mail Order (no stamp required in the U.K.) fo:-
CAMDEN MINIATURE STEAM SERVICES
FREEPOST (BA 1502) Rode Frome Somerset BA11 4UB
Fax: 01373-830514

Tel: 01373-830151
“** On-line ordering: www.camdenmin.co.uk

344108
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“TEK-NICK" Workshop Kit £62.00 plus Carr £7.50
“TEK-NICK" Mid-Tec Kit £115.00 plus Carr £8.50

G.L.R. METAL FINISHING PRODUCTS

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

NICKEL PLATING KITS “KOOLBLAK”
Bright or Black “Wg mgm Simple immersion at room temperature.
Electro Plate directly on: \I RACK T I / Permanent heavy duty blacking for:
Copper - Brass - Iron - Steel B Steel - Iron - Cast Iron

with no dimentional change.

Welded Brazed or Soldered Joints Creates an integral, professional finish
‘ A superlative black oxide finish on steel.

“TEK-NICK" Maxi-Tec £180.00 plus Carr £9.50 = F “KOOLBLAK" Starter kit £30.00 plus Carr £7.50
Instructions with all kits. “KOOLBLAK" Workshop kit £48.00 plus Carr £8.50
Replacement components available. Instructions with all kits. Replacements available.
“TECHTRATE”

Steel blackening in salts. Gives an uniform Jet Black finish or on a polished surface gives a Blue/Black finish.
The solution operates at 141C / 285F. Ideal for - tools, small arms, fasteners or fittings. £39.00 plus £6.50 Carriage.

“ZINCFAST XL Workshop kit £76.50 plus £6.50 Carriage

Produces a bright zinc deposit on Steel & Iron. For Car & Motorcycle components. Zinc is highly valued as a
rustproof finish. Suitable for all types of fasteners. Instructions with all kits. Replacement components available.

“CASE HARDENING POWDER”
This case hardening compound gives an acceptable depth of hardening to steel components.
* 250gms £12.00 plus £2.00 Carr.  * 500gms £18.00 plus £4.00 Garr.  * 1000gms £30.00 plus £7.50 Carr.
Instructions for safe use of this product included.

DRY ACID SALTS (FOR PICKLING) 500 gms £9.50. COPPER SULPHATE 500gms £8.95

NEW PREMISES - G.L.R. DISTRIBUTORS, UNIT 3, GRESLEY CLOSE, DRAYTON FIELDS, DAVENTRY, NORTHANTS. NN11 8RZ
* Tel: 01327 878988 -« Fax: 01327 876396 -+ E-Mail: petegir@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 Holiday Weeke

gandmtools

L probably the best website for machines and tooling in the model engneering world! !
just a selection from our cur:rent stock

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

Cowells Bench Drilling Myford Screw Cutting Gearbox & Leadscrew, Meddings Bench Drill Fitted Small Benchtop Ultrasonic Cleaning Tank, Myford KF VMC Vertical
Machine, 1ph, Used, £550.00 plus vat. with Dore Westbury X&Y 240 Volt, New, Only £65.00 plus vat, Milling: Machine, 1 ph,
£275.00 plus vat. Table, 1ph, £425.00 plus vat £1650.00 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

"Visa Opening times: 9am -lpm & 2pm - 5pm Monday to Friday.
e-mail:lsales‘@gandmtools.co.uk 9am -12am Saturday.

web: www.gandmtools.co.uk

Telephone: 01903 892510 CLOSED SUNDAY fax: 01903 892221

| ‘ MEW200838_p008.indd 1 @ 304108
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www.machine-dro.co.uk
Allendale: Electronics Limited

43 Hoddesdon Industrial Centre,
Pindar Road, Hoddesdon,
Hertfordshire. EN11 OFF.

Contactus
for a Quote

We stock an extensive variety of digital readout display consoles, ranging from
cost effective entry level systems to the latest generation of LCD display systems.
We also offer a wide: range of precision linear scales and rotary encoders, to fit to
your machine tool.

Please contact us for a guote & latest special offers on our DRO Systems.

This Month's Readers Offer...
15-35mm Internal Dial Bore Calipers
£34.95 inc VAT

FREE DELIVERY

Quote issue number
on ordering.

| www.machine-dro.co.uk

| &R +441011992 450780 BB

o
-

STEAM
RITAGE GUID@ S

Guide to the entire

The only
preservation scene and all aspects of our l-lentage

Features: Preserved Railways,

Steam Centres, Transport/Industrial
Museums & Collections, Ship/Canal/ [
Aircraft & Military Vehicle Collections s
& Steam Operated Miniature Railways i

INALL OVER 96 PAGES -
PACKED WITH INFORMATION

e £100

IN GREAT MONEY SAVING
VOUCHERS TO THE UK'S
LEADING VENUES

Enjoy our heritage this Summer
with this comprehensive guide.
Nearly 700 places to visit with 1, 250 great shows
in the diary.

WITHOUT 'STEAM HERITAGE' YOU DON'T HAVE THE WHOLE PICTURE AND
YOU WILL MISS SEEING FASCINATING MUSEUMS AND SOME GREAT SHOWS!

OUT END OF MARCH 2008 - price £3.95 or by post just £4.70 inc. p&p
(Cost including Owerseas Air Mail: Europe £5.40; USA/Canada £6.00; Australasia £6.40)

PHONE 01926 614101 or see webslte

for your copy using your credit card for i
Available from all good nmaoenis

TEE Publishing Ltd 7 049926 614101
The Fosse F 01926614293

Fosse W. : d _'
EE Leamngt?; Spa  E info@teepublishing.co.
CV31 1XN W www.teepublishi

Need a kat?
Get the

'ork to finer limits
.+ Finish jobs more

tickly

ur production

gineering team!

Hemlngway

Hemingway Kits

www.hemingwaykits.com

‘ MEW200838_p007.indd 1
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Model Engineermg and
Small Scale

Apply to
Carol White for a
FREE Catalogue/

Price List

* Crucibles
* Ingots * Safcty wear
* Casting fluxes ° Refractories,

thermal blankets & bricks )
~ * Oil bonded sands/sands/binders
: P.0.BOX 21
Washer Lane Works, Halifax HX2 7DP.
Tel: Halifax +44(0)1422 364213 Fax: +44(0)1422 330493

www.johnwinter.co.uk
\.» email: carol@johnwinter.co.uk -

30408 11:01:31
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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 ‘ |
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SAVE
AN EXTRA10%

when you
subscribe online S LU LUTE

when you subscribe to
MODEL ENGINEERS’

(@) BY PHONE: 08456 777 807 quote ref. E799 ‘() ONLINE: wwwsubscription.co.uk/mew/E799

Alternatively, you can complete the form below and return, with payment, to the address provided.

UK ONLY SUBSCRIPTIONS:
11 would like to subscribe to Model Engineers’ Workshop for 2 years
(24issues) with a one-off payment of £63, SAVING 30%.

[J1 would like to subscribe to Mode! Engineers’ Workshop for 1 year
(12 issues) with a one-off payment of £34.99, SAVING 22%.

o
e

OVERSEAS SUBSCRIPTIONS:

| would like to subscribe to MEW for 1 year (12 issues) with a one-off payment:

[JEurope (inc| Eire) £50.40  [JROW Airmail £52.80

For all Canadian, North and South American subscriptions please call 001 732 424 7811 or go to www.ewamags.com

PAYMENT DETAILS:

['] Postal Order/Cheque [ | Visa/Mastercard [ | Maestro
Please make cheques payable to Magicalia Publishing Lid and write code E799 on the back

Cardholder's name...

Card no: (Maestro)
HNEEEEEEEEEEEEEEEEEE
Expiry date..........onn v SWitCh ISSUE N0, Valid date
Signature................... Date

YOUR DETAILS:

Mr/Mrs/Miss/Ms. Inital oMM et s B oA i
Postcode. Country.

MW asnannnsnn s NI o e e s

| ‘ MEW138 SUBS.indd 1

DIRECT DEBIT SUBSCRIPTIONS (UK ONLY): CODEET99
[J1would like to subscribe to Model Engineers’ Workshop

and SAVE 22%, paying just £875 every 3 months by Direct Debit.

(UK OMLY)

Please completa form ballow

Instructions to your bank or building society to pay by Direct Debit.
Originator's reference 422562 p——
] Pay £8.75 every 3 months by Direct Debit (please tick) G)”'bi t
Name OF BANIC: .occsnumnna it i i S ey
Address of bank e e TS RS
............................................... POBICORIE ......oonviscessmonsssssinmmss
ACCOURt IOEor - e L b s e e
Signature ...Date

o [JL LI L] Aoommmmm [ [ [ [T

Instructions to your bank or building society: Please pay Magicalia Publishing Ltd,

Direct Debits from the account detailed in this instruction subject to the safeguards assured by the
Direct Debit Guarantee. | understand that this instruction may remain with Magicalia Publishing Ltd and
if s0, detaiks will be passed electronically to my bank/building society.

Reference Number (Official usoanly]i I | l | | l | ‘ | |
Please note that bamks and building societies may not accapt irect Debit instructions from some types of account.

mamﬂonmommmm My 2008. Subscriptions will begnnihl«airat avaiiable issue. Plsase continue 1o buy your
Publisher and will not be given cn

il you
mm iasaﬂunta)aedn. asmmewlmwmmmmmm mmwwwum

Pubisher's sole discretion. W will use the cortact garding your Model o
¥ also happy for us clher d A nd

mgmnwmmpleasmr\dmmwny O email Cielapl Omobile. I ...mbpassyurdm

on o other carehuly selected you about their prod d senvices please indh -'-haleﬂcrmb; Clemal

Cltelephons [l mobile. If you do NOT wish us to contact you by POST about
Umm:pmd Magicala Publiching Lid, pleasai mmrj vauu ﬂ)NDTud:wnwastmmwam
you by POST 0

SEND TO: MODEL ENGINEERS ’ WORKSHOP SUBSCRIPTIONS, TOWER
HOUSE, SOVEREIGN PARK, MARKET HARBOROUGH, LEICS LE16 OFF

@ 314108 15:27:33 ‘ |—



We are nearly into May now and the
Harrogate Show is only a couple of weeks
away. | am looking forward to visiting it
although | am not looking forward to the
long drive. | shall be there on Friday and
Saturday and hope to meet some of you.
If you see me, come and say hello. Dave
Fenner will be there for the Friday.

Internet Criticism
Every month, someone sees fit to criticise
me and/or Model Engineers’ Workshop on
the internet. This month it was because |
printed & letters identifying Mick’s lathe. |
received many more letters after issue 137
went to print but most just duplicated the
existing information. | would like to thank
all readers who took the trouble to reply.

Each of the eight letters added a bit more
information to the story. It was suggested |
could have just printed “visit www.lathes.
co.uk” for more information. The problem
with this is that not all readers have access
to the internet and perhaps the kind person
who offered the change wheels (see Scribe
a Line) might not have bothered.

| don’t mind constructive criticism as it can
only improve the magazine. What | would
prefer you to do is to email me or phone me
direct. This makes much more sense than
posting it onto a notice board on the
internet where | won't see it unless
someone tells me it is on there. Both my
phone number and email are printed on the
contents page. They are there to be used.

Clarkson Autolock Chuck

an apolog

| have emailed Clarkson’s for permission
to print the official Autolock tightening
method but have not had a reply. | shall
chase it up again and hope to print it next
month. If | don't get permission, | will
rewrite it and print it.

Subscriptions

| have received an email about
subscriptions. The person concerned
raised the points that he was asked to
renew his subscription early and that there
were offers in the magazine that were not
included in the renewal form.

Firstly, the subscription company requests
renewals 3 months early. This is the first
reminder. Subscribers will receive further
reminders with the next couple of issues.
You do not have to renew straight away, just
early enough to ensure continuity of the
magazine. Secondly the offers. When
renewing, UK subscribers can take
advantage of any offer the same as new

May 2008

| ‘ P11 Eds Bench.indd 11

subscribers. Last month there was a digital
calliper on offer. The previous month was a
buy 3 issues for a £1 offer. The offer
changes most months. You can take
advantage of any offer in the run up to your
renewal. There is also a 10% reduction if
you subscribe online. Some people have
asked why it is cheaper if they pay by direct
debit; they think if they pay for one year up
front that should be cheaper. If you pay by
direct debit, the subscription company have
fewer renewal expenses. It is easier and
more convenient for them and so they pass
on some of the savings to you.

The best all round deal appears to be to
subscribe by direct debit online taking
advantage of the best offer you can find
and the 10% online discount. You will
receive your magazine approximately five
days earlier than it appears in the shops,
you will save money over the shop price
and you won't have the hassle of getting a
back number if your local shop sells out.

The C3 lathe series by Dave Fenner has
created more demand for MEW, the new
CNC series is sure to create even more
demand and MEW is likely to sell out very
fast. Ensure your copy, go online and
subscribe today. | would like everyone to
subscribe, we have some great articles in
store and you want to read them don't you?

Articles and contributors
Following my requests for contributors in
recent issues, lots of readers have come
forward. | have plenty of articles in hand and
more coming in. To ensure a good balance

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 adwance.

‘Worthing Model Scene are holding an
exhibition of Model Engineering, Boats,
Clocks, Model Railways and more, at
Field Place, Worthing. Saturday April 26th
10.00am to 5.00pm Sunday April 27th
10.00am to 4.30pm. There will be two
large halls of Exhibits plus Steam train
rides on the Worthing Society track. For
Further details ring 01903 722973

An Ornamental Turning event entitled ‘The
Craft of Nobility & Gentry’ is to be held on
Saturday & Sunday 3 & 4 May 2008 at the
Daventry Town Council Museum, in Bishop
Crewe House, North Street, Daventry, NN11
4GH. Daventry Town Council is taking part
in ‘Museum & Galleries Month’ in May and
knowing that 2008 is the 60th anniversary
of ‘The Society of Ornamental Turners’
invited them to be a partner organisation to
put on and event.

The Society will be demonstrating the craft,
and art, of ornamental turning on an old
Holtzapffel lathe and there will be displays
from their collection of intricate items in

ON THE

EDITOR’S BENCH

of articles, | select from the pile on content
rather than age of submission. This does
mean a few articles will be delayed finding
their way into print for which | apologise.

More contributors are still welcome as
are articles from existing contributors.
What | am short of are simple projects that
readers can go into the workshop with for
a few hours and end up with a finished
useful tool. If you can help, please contact
me with your idea for an article. We pay
well for articles, a single page will more
than pay for a years subscription to MEW.

| pay so well for contributors that to keep
within my budget, | have to generate some
pages myself. This is one of the reasons for
writing the Practical Engineer and the CNC
milling series. Although interesting to most
readers, they also enable me to pay higher
rates to new and existing contributors.

| still have enough Harold Hall articles for
12 months, Harold having promised/
supplied two articles in the last month.
Although Harold has said he will not do
another long series, he may do some
shorter articles for your benefit. | am sure
you will all join me in thanking Harold for
continuing to provide his quality articles.

In the Workshop

The CNC mill is now on the bench and
working. It is now in use to test CNC
programs for the new CNC series, "CNC
Milling With Mach 3". The Myford ML7R
has been levelled up and can now be used
for turning. See “The Practical Engineer”
series for details.

exotic wood and ivory. Other displays will
also be available to view at the Museum

The event will be open 10.00 am to 2.00
pm on both days (or later on the
Saturday). Entrance is free and tea / coffee
will be available. Car Parking is nearby and
free. Contact telephone 01327 703970

The Harrogate INational Model
Engineering Exhibition is on Fri 9th - Sun
11th May 2008.

The Merstham Model Steam Show is on
the 17th & 18th May 2008

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

Bristol Model Engineering and Hobbies
Exhibition will be at the Thornbury Leisure
Centre on the 15th 16th and17th August.

Warco are holding their open day on the
12th & 14th September 2008.

The Official Model Engineer Exhibition is

on the 19th - 211st September 2008 at
Ascot racecourse.
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THE METALWORKERS
WORKSHOP &

Harold Hall looks at
grinders and saws

Grinders

Grinders for us in the home workshop
fall into three types. One - the essential
off hand grinder, two - a tool and cutter
grinder, nice to have but there are other
ways, and three - a surface grinder, an
absolute luxury!

The off hand grinder

In almost all home workshops the off
hand grinder, photo 1 will be the only
grinding facility available. This is
unfortunate as the task it is likely to be
called upon to undertake, the sharpening
of workshop cutters, will be the most
ineffective operation carried out in the
home workshop.

The alternative is a tool and cutter
grinder. For the reader who wishes to take
this route there are three possibilities. One
- make ones own, the Quorn for example.
Two - purchase a machine aimed at the
small workshop, photo 2. Three - purchase
a second hand industrial one. For most,
one will be too big a task, two will be too
expensive and three will be too large.
Because of this, most will understandably
attempt to make do with the off hand
grinder just as purchased.

There is no doubt that a few will be able
to produce good results using the off hand
grinder purely free hand but for many, the
results will be less than acceptable. One
area that often raises controversy is the
sharpening of drills unaided, some
claiming that they can accomplish this.
With plenty of practice | am sure that

Photo 1. A typical off hand grinder, often the only
sharpening facility available in the small workshop.

some will produce a working drill but for
many, the number of drills requiring
sharpening will provide insufficient
experience to perfect the process.

When sharpening a drill, two
requirements have to be met, it must cut
freely and it must cut to size. Whilst the
firstis relatively easy to achieve, the later
is much less certain. It is being able to cut

Photo 2. The ‘universal cutter grinder’ from Warco.
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freely that prompts some to say that they
have mastered the art but there is no point
in having a set of drillsin 0.Tmm
increments if the 8.3mm drill cuts an 8.4
diameter hole, maybe even bigger.

It is therefore, for most workshop owners,
essential to obtain a drill grinding jig similar
to that in photo 3. With one available, it
does still have to be set up carefully but
once the requirements are understood, it
will produce good results with ease.

Unfortunately, except for a few
woodworking tools, the drill sharpening
jig is the only off hand grinder accessory
available for a specific task. Because of
this, you are faced with freehand grinding
for the rest of your cutters. This ranges
from just possible for most lathe tools to
the impossible for most milling cutters.
You should not be prepared to accept this
situation as by making a relatively simply
rest, such as that in photo 4 with a few
equally simple accessories as in photo 5,
practically all sharpening requirements
will be met. Only the accessory shown in
photo 6, that enables end mills to be
sharpened, borders on the complex.
However, even this should be within the
range of most workshop owners’ abilities.

Apart from the improved rest, just one
other item is necessary. That is a wheel
dresser as after much use, the
effectiveness of the wheel's surface
reduces. To bring this back to a full
working condition, it has to be broken
away by applying a wheel dresser. Two
versions are shown in photo 7, one having
a single diamond (left) and one with
multiple but much smaller diamonds
(right). Both work well but my preference

Model Engineers’ Workshop
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Photo 3. Except for woodworking tools, drill grinding fixtures are the only
sharpening accessory commercially available for use with an off hand grinder.

is towards the multiple diamond dressers.
Another form of wheel dresser has star
shaped wheels that are applied to the
wheel, but for me | consider these to be
more appropriate to larger wheels than
those in the home workshop.

The tool and cutter grinder
If the above approach does not appeal,
then obtaining a small tool and cutter
grinder or a larger second hand industrial
version will be the only other possibility.
However, whatever method is adopted,
sharpening workshop tools requires much
care in setting up and is as a result, not a
task that will be completed in quick time.
If you opt for just an off hand grinder, as |
feel most will, then whilst there are many
makes to choose from, there is very little
variation in them so any make should suit.
The only decision is size and in this respect,
one with a wheel size of 150mm should be
the one to obtain. Please do not attempt
the totally freehand approach as working
with less than perfectly sharpened tools
will frequently lead to a drop in satisfaction
in the work being undertaken.

Surface grinder

This now leaves the surface grinder, photo
8 and | include this for completeness
knowing that such a machine will rarely
be found in the home workshop. These
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are used to remove very small amounts of
metal whilst at the same time producing
an accurately flat surface. They also
produce the bright but very slightly
frosted surface finish present on many
commercial tools, vices, angle plates, etc.
A simple application would be to
typically create the working surface of a
surface plate, the grinder in the photo
being able to cover a surface of 300mm by
150mm. A more demanding task would be
to machine out any distortion as a result of

Photo 4. To gain the best from your off
hand grinder, a rest with a controlled
feed will require to be made.

hardening an item, such as a toolmakers
vice, though such requirements will be
rare in the home workshop. Whilst many
workshop owners would be delighted to
own one to achieve that professional
finish, most will accept that the machining
lines left by the end mill will have to stay.

Belt and disk sanders

If you would like to have the ability to
take out machining marks or remove
damage marks, or maybe rust, then

Photo 5. The rest shown in photo 4 will
still need some simple accessories for
its benefits to be realised.

Photo 6. An end mill sharpening fixture
for use with the grinding rest in photo 4.

13
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Photo 7. Single and multi
diamond, wheel dressers.

there is still an option but without the
accuracy of the surface grinder. This is to
use a belt or disk sander like that shown
in photo 9. It does have to be used with
care as it can remove metal at a rate
greater than most would expect.

Consider havimg machined on the
milling machine the toolmakers vice
seen in MEW issue 136, page 14, photo
20 so its sides are both square and
parallel to one another. Applying the
surfaces to the belt to achieve a bright
finish could so easily destroy the
accuracy achieved. Whether you equip
your workshop with one or not will of
course depend on the calibre of the
work likely to be undertaken. For

Photo 10. A horizontal bandsaw
will minimise a lot of hard graft
cutting bar materials.

14
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Photo 8. The “Brierley” surface grinder
from Chester UK Ltd. This would be a
luxury for almost all workshops.

example, if it includes producing a lot
of small welded assemblies then having
one to dress the welds would almost
certainly be worthwhile.

Motorised saws

These fall primarily into two types,
those with a horizontal action and
those with a vertical action. Horizontal
machines are primarily for cutting
lengths from metal bars and whilst the
vertical saws can be used for this task,
they are predominantly for making
longer cuts in thinner materials, either
straight or curved. A major difference
is that a horizontal saw can be left

to complete a cut whilst the vertical
machine has to be hand fed.

Horizontal saws

A motorised saw will save you a lot of
hard work and unless you are skilled at
the hand sawing process, they produce
more accurate results. Of even more
importance is that where a considerable
amount of sawing is required, it may
turn an impractical job into one that can
easily be attempted.

Having decided that a motorised saw is a
necessity, what are the options? Whilst
there are others, cut off saws with a
rotating disk for example, there really are
only two types in the home workshop.
These are a hacksaw having a
reciprocating action and a horizontal
bandsaw where the band runs
continuously in one direction.

The advantage of the horizontal bandsaw
is that cutting continuously, it completes
the task more rapidly, comparing similar
size machines of course. The hacksaw
uses cheaper saw blades though no doubt
it will use more so the ultimate cost will
not be much different. The major
advantage of the hacksaw is that blades
can be changed much more easily and as
a result there is much less deterrent to

Photo 9. A belt and disk sander is
useful for cleaning up welds and
damaged surfaces and also for
removing machining marks.

change to a different pitch blade when
advantageous. This is certainly not the
case when using a bandsaw. Horizontal
bandsaws have largely taken the place of
the motorised hacksaw so there is now
much less choice.

Photo 10 shows a horizontal bandsaw
typical of those available for use in the
home workshop. This can cut bar up to
110mm diameter and rectangular bar
150mm wide and is typical of all
machines of this type. The vice jaws can
be pivoted up to 45Deg. allowing angled
cuts to be made though this reduces the
bar size that can be cut

Probably a major disadvantage of these
saws, especially so for those with a small
workshop, is that they take up a large
amount of floor space. Similar and
smaller machines are available for bench
mounting but are still quite large. This is
where the powered hacksaws’ come in as
they are small enough for bench
mounting. However, both the small
horizontal machine, photo 11 and the
hacksaw, photo 12 are relatively heavy,
the hacksaw particularly so at 68 kg and
will be for most, a machine that requires
a permanent home rather than being
moved into place for use. Using up
valuable bench space may also be a
major disadvantage.

Being a machine that will not be
seriously affected by a spot or two of rust,
you may be prepared to leave it in the
garage along with the car, especially as it
is a machine that will finish most tasks in a
matter of a minute or two so you will not
have to spend much time in a cold garage.

A feature of at least some of the
horizontal bandsaws, such as that seen in
photo 10, are that they can be raised into
the wertical position and a simple table
added so that they can be used as a vertical
bandsaw, photo 13. Whilst it can be used in
this way, it is not ideal and should be
considered for occasional use only. In this

Model Engineers’ Workshop
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Photo 11. A small bench mounted horizontal bandsaw will avoid
the need for floor space but could use up valuable bench space.

Photo 12. A bench mounted hacksaw is an alternative to the horizontal bandsaws.

respect though, it is a very useful facility. If
however, there is likely to be a frequent
requirement for a vertical saw then a bench
or floor mounted saw should be obtained,
typically like that in photo 14.

Having said initially that there are just
two types of saw likely to be of use in the
home workshop, there is another that will
be of considerable help to those whose
workshop activities necessitate the
shaping of thin metal components, the
side frames of a clock for example. The
saw illustrated in photo 15 being typical of
those for carrying out such tasks.

In the next issue, we complete the series
with a few comments on presses, welding
equipment and shapers. These are three
items that are less likely to be found in
most home workshops but can still
be very useful for some. E

Photo 15. If your interest requires shaping

thin materials then a motorised fretsaw
would be worth considering.
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Photo 13. Some horizontal machines
can be used in a vertical mode but
this facility should only be considered
for occasional use.

Photo 14. Where there is a frequent need
for a vertical machine, a machine such as
that shown should be considered.
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The C3 Mini Lathe O

Dave Fenner examines the use of steadies and describes some

he comment was made in

an earlier article that this is

a machine often likely to be

purchased as a first foray into

the world of model engineering
or perhaps as the first significant
machine tool in the pursuit of related
hobbies such as model boats or aircraft.
As such, versatility of the machine
assumes a much greater importance for
these owners than for the old hands who
have access to multiple machines and
numerous related accessories acquired
or made over many years. This article
will introduce three further gadgets with
this philosophy in mind. In addition, a
short description will be given on the
use of the fixed and travelling steadies,
which are available from the suppliers as
accessories for the C3 lathe.

Guided Centre Punch

If making model components such as
cylinder end covers or miniature pipe
flanges, it will be necessary to mark

out and drill the ring of holes for the
retaining bolts. This simple gadget,

used in conjunction with the headstock
dividing attachment, described earlier in
part three, offers a means of marking out
with good accuracy. It consists of just
two parts, a body and a punch. | have
suggested Yin. (6.35mm) diameter silver
steel for the punch, but 6mm would be
equally suitable. Just modify the design
shown in figs 1A and 1B to suit. Photo

1 shows the two parts of this simple
gadget assembled.

The body

To make the body, take a length of about
50mm of 16mm square section aluminium
and file the top face lightly so that it will fit
comfortably in the four way toolpost. File
the two ends square and apply a generous
chamfer to one top edge to identify it as
being nearer the headstock. Clamp the
block in the toolpost and move the cross
slide to bring the centre of the block close
to the spindle centreline.

Photo 2. The hole is started with a centre drill.
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more home brewed accessories

Clamp the cross slide using the screws
added in part 5 and fit a centre drill to the
chuck. Move the saddle towards the
chuck to start the hole, photo 2. Change
the drill for a "%ain. or 6mm one and drill
through the length of the body. As can be
seen from photo 3, | placed a block of
wood between the tailstock and the
toolpost and applied pressure using the
tailstock feed screw.

Next, fit a “in. reamer, photo 4 and run
this through at a low speed (100 rpm or
less) using plenty of oil. Note that in both
the drilling and reaming operations, it
will be necessary to draw back repeatedly
to clear swarf.

(If you have not yet purchased reamers,
do not despair. If after drilling through as
described, you now drill with a Yin. drill,
then the hole will be close to size. One of
the main reasons which cause a drill to cut
oversize is the point being ground off
centre giving unequal lips. If such a drill is
used on virgin metal it rotates about its
point and the diameter of the hole is
determined by the radius swept by the
longer lip. If however a pilot hole has been
drilled, then this tendency is reduced and
the resulting hole will be nearer to size.)

It will be apparent that by undertaking
this drilling operation on the machine,
the hole is automatically positioned at
centre height.

Punch

The piece of silver steel was cut to
length then chucked to turn a sharp
point. As can be seen in photo 5, | did
this in an unconventional manner by
using the part off tool described in the
last article, which happened to be fitted
at the time. The workpiece was then
removed from the lathe and the pointed
end heated to red heat and water
quenched. Immersing the rod vertically
will help avoid distortion. The work may

Photo 1. The assembled guided punch.

then be tempered at around 240deg C, (a
pale straw - dark straw colour).

The point should then be given a final
sharpening touch by gripping in the chuck,
running up to say 800rpm and rubbing with
a diamond hone or slip stone, photo 6.

Operation

In use, the point of the punch may first be
lined up with either a centre, which may
be either gripped in the chuck or located
in the spindle’s Morse taper or with the
measured periphery or other feature of the
work with a known position. The punch
may then be taken to a specified radius

by moving the cross slide. The workpiece
is then indexed by spindle rotation, this
being controlled by the dividing accessory.
The punch may then be lightly struck to
mark positions for drilling.

Filing rest

This is one of those accessories that the
more experienced and better equipped
enthusiasts may choose to ignore as
they will probably have access to a mill
with perhaps a dividing head or rotary
table. However, even if you do enjoy
such luxuries, for small components such
as miniature hexagon or “D” bolts or a
square section for clock winding, then
since we are not planning to remove
vast amounts of metal, it can be quicker

Photo 3. Applying pressure from the
tailstock using a wooden block.

Model Engineers’ Workshop

1/4/08 09:41:.06



Photo 4. Reaming to size.

to produce the form by filing in the

lathe. Again we can use the headstock
dividing attachment to set the angular
position of the work, so it then remains
only to provide means of guiding a file to
yield a flat surface in an adjustable and
repeatable position.

Filing rests or jigs are not new and
various designs have appeared in the past
from authors such as L. H. Sparey, E. T.
Westbury and more recently Tony Jeffree.
The underlying principle is to provide a
pair of hardened rollers, whose height
may be adjusted, to serve as a depth stop
for the file. In this offering, the rollers also
feature flanges, so that the sideways
progress of the file towards the headstock
may be limited. Height is controlled by a
graduated wheel on an M12 x 1 thread.
Ten major and forty minor divisions are
suggested, the latter corresponding to
movement of 0.026mm or about 0.001in.

The angular position of the cradle
assembly (viewed in plan) may be
adjusted and this feature might be used to

Photo 5. The point was turned using a part off tool, not
particularly recommended but it happened to be convenient.

file teeth on home made cutters.

The design given here is an adaptation of
one constructed earlier for use on a
Myford Super 7 and reuses some
components although some of the
recyclable items have been re-made for
the purpose of illustration. The finished
unit is shown fitted to the lathe in photo 7.

Construction

The cradle base fig 2

A length of 20 x 8mm bright steel flat bar
is cut to a little in excess of the 56mm
required. It is then gripped in the four-
jaw chuck and the ends faced to give the
correct length. The positions for the three
holes are marked out and then drilled. No
great accuracy is needed though using the
milling table described in an earlier article
would remove some of the guesswork.
The 10mm hole might be reamed, but
using the technique noted before, if it

is drilled 9.5mm then 10mm, it should

be close to size. In any case, the mating
component will be turned to fit. The other

Photo 6. After hardening, the point was given a lick with a diamond hone.
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two holes are drilled through the 20mm
thickness then tapped 4BA from each side.
As the depth is over six times the 3mm
drill diameter, repeated pecking is needed
to clear the swarf.

The cradle side plates fig 3
These are made from 3mm thick mild
steel sheet, starting with two rectangles
56 x 30mm. One is clamped to the cradle
base, lower edges aligned, and the two
bolt holes spotted using the 3mm drill.
The positions of the other two holes
are then marked out. The two plates are
then clamped together having identified
innerfouter faces and the four holes
drilled - two at 3.7mm to take the 4BA
bolts and the upper pair 4mm as tapping
size for 2BA. In one plate, this last pair
of holes is then opened out to %:in. For
convenience, you may wish to drill the
first set of holes then fit these with 4BA
bolts to hold the plates together.

The waste material is then cut away from
the profile using whatever means you

Photo 7. The finished filing
rest fitted to the lathe.
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prefer. My method was a combination of After completion and trial assembly,
bandsaw, hacksaw and file. Note that the pins may also be hardened. The
although radii are dimensioned on the two rollers and associated pins may
drawing, no accuracy is needed as we are be seen in photo 9.
simply providing clearance for larger :
diameter work. The completed plates are 'I'he ad|.u?,ter wheel
shown in photo 8. and nu ig 5

The rollers fig 4A

This is a straightforward turning job, using
silver steel, which is then hardened by
heating to “Cherry red” and quenching

in water or oil. If guenched in oil, it will
probably be necessary to run the %in. drill or
reamer through to take off the black deposit.

The pins fig 4B

These are also made from silver steel.
My procedure was to make the pins
over length by several mm, then trial
assemble and cut/file off the excess

at each end. After cutting the thread
with a 2BA die, it will be found that

a significant burr is raised at the end
of the thread, which must be gently
filed off to allow the pin to pass through
the first plate and roller. A screwdriver
slot is added using a junior hacksaw.

The nut is mentioned only as it can

just be seen later in photo 14, where it
served to lock the wheel on to the pillar
for graduating. A plain spacer would
probably suffice, the wheel then being
tightened back against the chuck. The
wheel is made from a short ‘cheese” of
32mm brass bar. A 20mm dia spigot is
then turned so that it may be reversed and
gripped in the three jaw chuck for facing,
after which it is drilled through 11mm
diameter and tapped M12 x Tmm pitch. As
these operations have been dealt with at
one setting, the face of the wheel should
run true to the thread, allowing accurate
height control. At this stage, photo 10itis
placed to one side for added work later.

The pillar fig 6
A length of 12mm diameter BMS bar
is faced to length and centred at one

Photo 8. The side plates for the filing rest.

end. This end is then reduced to 10mm
diameter for a length of 8mm, aiming for a
snug fit in the cradle base. The next 6mm
was then reduced to 11mm diameter. This
feature was intended as a depth guide
when screwcutting and may be omitted.
The work is then drawn out of the chuck
sufficiently to allow the screwcutting
operation and supported by the tailstock. |
used a sharp pointed 60 degree HSS tool,
which required a few thou more than the
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FPhoto 10. The adjuster wheel,
turned and tapped.

theoretical infeed.

In this situation, | prefer HSS to carbide
here, as it is more tolerant of my
technique. The half nuts remain closed
during the entire operation. First cut is
0.005in deep (five divisions on the cross
slide scale), using a low speed of about
B60rpm. As the tool approaches the mark
(felt tip pen), the spindle is stopped, then
the chuck rotated by hand to the desired
end point. The tool is then wound back
and here there would be a risk of breaking
a carbide tip. The machine is then
reversed, and the procedure repeated.
Once the tool starts to graze the 11mm
diameter, the adjuster wheel can be tried
for fit, photo 11. Aim to be able to run the
wheel smoothly over the length of the
thread without slop. Once you get to a
tight fit, it's worth using a thread chaser
file to round the crests of the threads.

The end is then drilled about 16mm deep
and tapped M5 using only a taper tap. Tap

Photo 13. The lathe is unplugged and
the dividing attachment fitted.
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sufficiently deep to allow a 10mm long
grubscrew to be screwed in about Bmm.
The end is then given four slots 14mm
long by sawing down with a hacksaw. On
assembly, the action of the grubscrew in
the tapered thread will give a wedging
action, expanding the pillar end and
locking the parts together. The final job
here is to file a lengthwise flat, perhaps 4
or 5mm wide, on which the clamping
screw will act. Photo 12 shows the pillar
and illustrates that due to using a sharp
pointed tool, the thread has been cut
below the theoretical core diameter.

The pillar is then used as an arbor to
carry the adjuster wheel, which is first
given a light skim on the OD, then with the
power off, the dividing attachment
is fitted, photo 13. The saddle stop is
set then the graduations are incised
by using a vee tool mounted on its
side and racking the saddle back and forth
as detailed in an earlier article, photo 14.
Initially, the ten major divisions are
marked across the full 4mm width, after
which the topslide is wound back about

Photo 11. The adjuster wheel is tried for size on the thread.

Photo 12. The completed pillar.

2mm and the intermediate minor divisions
completed. As before, the division marks
were coated with acrylic paint and then
wiped after partially drying. Photo 15
shows the pillar assembled with the wheel
and the cradle base.

The pillar block fig 7

In a similar manner to the cradle base, a
piece of 20 x 30mm BMS bar is sawn and
sguared up in the four-jaw chuck. It is then
removed and the position of the 12mm
hole marked. The work is then re-chucked
and offset to centre this feature. As this

Photo 14. Engraving the wheel divisions.
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Photo 15. Pillar assembled with
adjuster wheel and cradle base.

is a small machine, the drilling procedure

| would suggest employs the following
drills - centre drill, 8mm, 11.5mm and
finally 12mm. The three further holes are
then drilled 5mm diameter with that for
the clamping screw then being tapped M6.

The clamping screw fig 8

| am suggesting a brass clamping screw
for a couple of reasons; first it won't rust
and second, the softer brass will not
bruise the surface of the pillar. The design
given is turned from a length of 19mm dia.
brass rod, the head being knurled and the

32.0
DIA.

20.0
DIA.

4.0—]| T—

= i

Photo 16. The pillar block
with clamping screw.

thread cut with an M6 die. Other golutions
are equally possible, such as a length of
M6 screwed rod on to which a tapped
head is screwed and retained by Loctite, or
even a conventional M6 Allen screw acting
via a brass pad. Photo 16 shows the pillar
block with clamping screw.

The angle bracket fig 9

This part is simply made from a 66mm
length of 40 x 40 x 5mm angle smoothed
off and drilled. To ensure that the parts
fit together, the two 5mm holes may be
spotted through from the pillar block.

The base clamp fig 10
The final component is nothing more
complicated than a short piece of 20 x 8
BMS flat, drilled and tapped for an M& Allen
screw, with the corners lopped off at about
45 degrees. Taking off the corners allows the
bar to swing round into position when being
fitted. The clamp with its associated Allen
screw may be seen in photo 17

The assembiled rest is illustrated in photo 18.

Fixed and travellin% steadies
Two steadies are available for the mini

DRILL & TAP | lathe, the fixed, which clamps in position
M12x 1 on the bed and the travelling, which is
attached to the saddle by means of two
Fig.5 ADJUS;E {ég\’ HEEL bolts and then moves with it, maintaining a
positional relationship with the turning tool.
THREAD M12 x 1 C?EE.“E]'H 1= 0DA: 10.0
\\ DIA.
900' 400 DRILL& TAP
* MS, SEE TEXT

Photo 17. Base, clamp and screw.

The purpose of a steady is to provide
the workpiece with added support,
which may be needed because the work
is long and slender (hence flexible) and
cannot gain adequate support from the
chuck and tailstock.

The fixed steady is equipped with three
fingers whose radial position may be
adjusted using the screw adjusters, then
clamped in place. |deally, setting should
be carried out using a short piece of bar
whose diameter matches the work. The
bar is mounted in the three-jaw chuck
and the steady positioned on the bed
close to the chuck, photo 19. The three
fingers are then adjusted to make light
contact with the work and locked in
position. The steady should then be set
correctly for the work in hand.

The travelling steady has just two
fingers, positioned to resist the forces
(upwards and away) generated at the
turning tool. Setting the tool is ideally
accomplished in the same manner as
before. The travelling steady functions in
a similar manner to the roller box often
used on industrial capstan lathes. Here
the steadying action was applied by
small rollers acting on the work. With
both the roller box and the travelling
steady, two arrangements are possible.
The steady may bear on the major
diameter of the work, leading the cutting
tool which then turns a smaller diameter.
This set up is shown in photo 20.
Alternatively, the steady may be set to
lag slight behind the tool, when the
steady must be set for this smaller
diameter. This latter arrangement is less
likely to be applied in our hobby work
and may require preparatory work on
the bar end before starting the cut.

Should it not be possible to do a
dummy set up close to the chuck, itis a
case of setting the job in place and

Fig.6 PILLAR FREE CUTTING MILD STEEL progressively adjusting the fingers to
achieve ‘on centre’ running.
43.0 20.0 Chuck depth stop
: DRILL & TAP M6 If a job requires a number of parts to
—=9.5 20.0 be made to an identical length, then a
B | 1 depth stop will allow each component
I ,
Eﬁ | | o B2 _I_I_ = DRILL & TAP M5 to be inserted into the chuck to a
—‘ ’ 20 DIA. repeatable position. Earlier in the series,
L L = q—k -/_1
%0 [T o]
i 10,0, 350 19.0 DIA.
| KNURL
__________ 10.0
I 10.0 :
20,0 THREAD M&
Fia.7 PILLAR BLOCK Fia.8 CLAMPING SCREW
'g- MILD STEEL '9- BRASS
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Photo 18. Assembled filing rest
shown off the machine.

the headstock dividing attachment was
described, the first component being the
expanding arbor. This same item may
also be used as the basis of a simple
and effective chuck stop, needing only
the addition of a length of screwed rod,
a steady bush and perhaps special end
fittings for small diameter work. Photo
21 shows the expanding arbor along
with the added parts, the main item
being a 320mm length of M6 screwed
rod with a screwdriver slot added at

one end. Here the steady bush has been
made from a piece of black nylon, turned
to fit easily into the headstock spindle
bore and tapped M6 to run on the rod.
Many other materials would suffice,
even wood or MDF.

For work in excess of Bmm diameter, the
rod can be used without an end fitting,
however, for smaller work, something
along the lines of that shown, which caters
for work down to just over 3mm diameter
may be needed. Here a 26mm length of
8mm AF hex steel bar has been drilled and
tapped M6 by 10mm deep at one end and
drilled 3mm diameter by 10mm deep at
the other. A 55mm length of 3mm silver
steel is then Loctited in place.

Other variations on the depth stop theme
have been published over the years, some
of which make use of the Morse taper
location in the spindle. Stan Bray offers
such an arrangement in his book “The
Compact Lathe” and the lathe spider
described by Jack Cox in M.EW. 117, July
2006 extends the concept so that
squareness is assured when setting
larger diameter work. E‘

Photo 21. Component parts
of the chuck depth stop.

——43.5——' 8.
00,

(&)L

|—24-3 MILD STEEL

o

Photo 20. The travelling steady in use, note that the tool lags behind the steady.

®/—5.o DIA.

40.0

Fig.9

N\-6.0 DIA.

ANGLE BRACKET
M.S. ANGLE

=50

10.0
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n parts 1 and 2 we dealt with cutting

materials and the IS0 classification of

workpiece materials, inserts grades

and insert shapes. In this part we

discuss ISO lathe tools for internal
and external turning, threading, grooving
and parting off. Some of my favourite
insert systems are described.

The external lathe tool ISO codes follow
the principles already described for inserts
in part 2.

Photo 1 shows a typical lathe tool with
ISO markings that we will analyse. Its
marking is CTFPR 1212F 11.

ISO lathe tools and inserts

Photo 1. CTFPR 1212F 11.

| have split the tool markings into fields in
just the same way as we did in Part 2 for
the inserts. As you will see, some of the
tool fields read across from the tool to the
inserts that fit it.

So in our example, the insert is secured
by a top clamp, 1SO code C. Many smaller
tool holders use Torx countersunk screws

and countersunk inserts. The screws can
have a tough life and should be replaced
with the correct hardened screws on a
regular basis. Countersink screw heads are
usually hidden and give a better exit path
for cuttings leaving the cutting zone.

Field 2 Insert shape
The insert shape designators are

D Top and hole clamping

P Pin/wedge or lever.

This is not so common in
smaller sizes. There is no
downward pressure. The
wedge shown can be

an eccentric pin turned
from below. The insert is
forced back against the
back wall of the cavity.

M Pinand Clamp.
Top and hole clamping.
Assembly shown has
a seat under the insert.
This type is used on
heavy duty machines.
The pin is eccentric and
pushes the insert back
on to the back wall of the
cavity. It has lots of bits.

S Screw

Older units have Allen
heads, newer units are
Torx style. This style is
popular on smaller tool
holders. Screws take a
battering and should be
replaced frequently.

[» Clamp
Top clamping. Shown
with seat and insert
with no hole. It relies on
friction and is found on
medium to light tools
with positive inserts.

Similarto M T
1 : '

| e 50 ™ 950
\

Code C T F P R 12 12 F 1 identical to those given in Part 2. In our
Field 1 2 3 5 6 T 8 9 10 example T = Triangle

Field 1 Insert Clamping Field 3 Holder style

ISO Description Drawing Designated A to Y. See Diagram 1, ISO Tool Holder Styles.

Code

90° 5 [ 90°

—
{ .

N 030 725°

Our example is tool style F.

45° 80° 107.57

DU
EIAAL8NR

1SO TOOL
! HOLDER STYLES

Diagram 1.

ISO Symbol Relief Angle

A 3
B b
c i
D 15°
E 20°

Field 4 reads across from the corresponding ISO insert code. See
table below, which was also in part 2.

In our example, this holder is designed for P, positive inserts. The
angle of the tool seat is not specified in the ISO system but in

the ANSIUS) system it is.
positive, Negative, Neutral or Positive.) The ISO system prefers to
designate the insert clearance angle in Field 4.

In our example P = 10 degree relief angle sometimes called the
clearance angle. More on the holder rake angles later.

(Options in the ANSI system are High

1SO Symbol Relief Angle

F 25

N o’

P 11" or10° | CLEARANCE
= T ANGLE
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Field 5 Hand of tool

N= Neutral; L=Left; R=Right. It is the
same field meaning as the insert code.
Our example is R, right handed tool
holder, cutting to the left or facing.

Field 8 Tool length, mm
This is the length in mm from the tip of the tool to the end of the shank. (In
Automatics, the tool length may be the tool tip to the shank holder.}

ISO Code mm ISO Code mm

shanks of insert turning tools should be
made from hardened /toughened steel
but it's possible to re-machine some
tool holders. Note that 6mm shank
height is coded 06 and 8mm shank
height is coded 08 in the ISO system.

Field 7 Shank width, mm
This is the tool shank width in mm.
Although tool shanks are often square,
e.9.12x12mm they don't have to be.
Note that parting off blade type tool
holder shanks are often wider than they
are high.

Note that 8mm shank width is coded

06 and 8mm shank width is coded 08 in
the ISO system.

Field 10 Manufacturer’s optional field
When required, the manufacturer may
add a supplementary symbol of 3
letters maximum, separated by a dash.
Clamping systems for ceramics inserts
may be given an additional field, see
manufacturers’ data.

In our example, the tool length is F=80mm.

b A 32 N 160
_ B 40 P 170
= c 50 Q 180
Field 6 Shank height, mm 5_ D 60 R 200
This is the shank height, not the insert I E 70 S 250
tip height. Common small lathe shank '(3 F 80 T 300
heights are 6, 8, 10, 12 & 16mm. = G a0 U 350
Industrial shanks go up to at least H H 100 v 400
50mm. Many of the external turning J 110 w 500
lathe tools found in dispersal sales 1] K 125 X Special
and on EBay have shanks that are too L 140
big for home machinery, beware! The M 150

Field9
|= cutting edge .Cf
length in mm I ."J

]
iC= inscribed circle £
diameter, mm p

fe
|

Vi

e
\

——
iC

Cutting edge length (mm)

|_‘_|

In our example, the Triangular Insert size is 11Tmm. Remember that the measured tip
to tip size with a calliper will record a dimension less than 11 mm. How much less
depends on the corner radius of the insert. The insert | have in front of me that is a
fit for our example holder, measures 10.3mm tip to tip along one side. The inscribed
circle dimension, iC, is used in the ANSI system and of course it's in imperial measure.
From experience, it's pretty easy to use the wrong insert size, especially with
triangles because there are so many size variations available. Triangles are available in
the following mm sizes: 06, 09, 11, 16, 22, 27, and 33.

Diagram 2 shows a side view of our
example inserted external lathe turning
tool. The insert cutting tip is set exactly at
centre height. The insert shown is positive
with a relief angle of 11 degrees. The tool
seat has a top rake of +5 degrees and the
difference (11deg -5deg = 6deg) is the
end clearance angle, which is present to
prevent the tool rubbing its front face on
the workpiece. In this example, the wedge
angle is 90 deg -11deg = 79 degrees.

A Meutral Top Rake has, as the name
suggests, a top rake of zero degrees.

A Negative Top Rake is often used with
Negative inserts, see diagram 3.

In diagram 3 the Top Rake angle is drawn
as 8 deg, the end clearance angle is 8deg.

negative and the Wedge angle is 90
degrees because | have shown a negative
insert in the holder.

Negative top rake holders are necessary
for negative inserts, otherwise the end
clearance will be inadequate and the insert
will rub rather than cut. Threading inserts
are often described as “laydown style” and
are around 10deg. negative top rake, ref. 1.

It is important to note that Diagrams 2
and 3 do not take into account any edge or
chip breaker preparation of the insert
cutting edges. See Part 2 and diagram 4. In
diagram 4 a negative insert with a sharp,
positive chip breaker is shown mounted in
atool holder with a negative seat. The
effective positive top rake is identified.
Inserts for aluminium alloys with low

silicon content are often positive and have
very positive sharp edges. Such edges
wouldn't last long cutting hardened steels.

Many lathe tool holding systems used in
industry are intended for use on so called
“Swiss” automatic or “Citizen” sliding
head lathes and use inserts mounted in
holders designed specifically for these
machines. Photo 2 shows motley collection
of cartridges from industrial boring bars,
automatics etc. These cartridges and many
other types not illustrated often turn up in
dispersal sales. They are of little use in the
average home workshop except, perhaps,
as a source of spare clamps, screws, seats
(shims or anvils) etc.

TOP RAKE

END la”
CLEARANGE —* =
ANGLE

TOP RAKE

END - = wepae
CLEARANCE - e
et ANGLE

HOLDER
INCLINATION
ANGLE \

| ; POSITIVE -
CLEARANCE — =+~ EFFECT

TOP RAKE

Diagram 2. Positive insert
in Positive holder.
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Diagram 3. Negative insert
in Negative holder.

Diagram 4. Positive effective top
rake.
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Photo 2. Tool holders for Automatics.

The objective of a chip breaker insert
design is to reduce the chips to a
manageable size without creating
excessive cutting forces that could damage
the tool or the insert. Low Carbon (<0.2%C)
steels are especially ductile and present
some of the biggest chip breaker problems.

Chip Breaker insert designs can easily be
seen moulded on the top surface of inserts
and come in a vast variety of shapes but
the ISO system doesn't catalogue them,
leaving it to the manufacturer. Since many
chip breaker styles are designed to distort
and fold wide ribbons of chips, they are
fairly irrelevant to our lower power
machines. If you are going to turn these
“soft” steels, look for positive sharp
inserts for finishing with chip breakers in
the manufacturers literature.

Photo 3 shows a SECO CCMT insert
supplied by Chronos, ref. 2, that | use in a
number of internal and external lathe
tools. You should be able to see from the
photo that the insert is coated and has a
chip breaker along all edges.

The box ISO code is CCMT 060204-F2 200T.
You should now be able to work out that this
insert is shape C, an 80/ 100 degree
rhombohedral with a 7 deg. insert clearance
angle and a countersunk screw fixing. The
insert has a Bmm cutting edge, a nose radius
of 0.2mm and is 4.76mm thick. The SECO
added manufacturers code, F2, indicates a
chip breaker for finish machining at low rates
and easy conditions on steels and stainless
steels. 200T is the insert carbide grade and
coating. Notice that the insert box does not
indicate a main application area in the
coloured boxes. Presumably " general
purpose” SECQO is ref. 3.

*1 CCMT 060204-F2 2001

0 B
o I ==
E 436661 e4es

FOR INDUSTRIAL USE DMLY Bin-Loc: JB501

Photo 3. CCMT 060204-F2 Inserts.

Photo 4 shows an internal shank type
boring bar with an ISO code S10K SCLCR
08. This boring bar accepts the inserts
described above and shown in photo 3. It
has a neutral top rake.

Again analysing the ISO Fields as before,
but just pointing out the newer features, to
avoid too much repetition.

Photo 4. S10K SCLR 06 Boring Bar.
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Field 2 3

Code S 10 K S C
4 5 6

Field 1 is used by Automatics, this bar isn't intended for autormatics.

L R 06
7 8 9 10 1

Field 2 Type of Bar

A Steel bar with internal coolant supply
E Carbide shank bar

F Damped, carbide shank bar

s Solid steel bar

So our example has a solid steel bar. Industrial boring bars may be constructed of solid
carbide because the modulus of elasticity for carbide is about 3X that of steel. Carbide bars
are more rigid, damped carbide bars even more so; greater overhang becomes possible.

Field 3
The bar diameter of our example is 10mm.

Bar diameter in mm

Field 4

. ISO Symbol
I= g
|= H
|~
3z :
=40 M

| P

|

| ] Q

! R

Tool length, mm

In our example the boring bar length is K=125mm
The remaining fields follow the ISO codes we have already seen.

mm ISO Symbol mm
80 S 250
100 T 300
125 U 350
150 \ 400
170 W 450
180 Y 500
200 X Special

Field 5 Clamping system Example S=screw
Field 6 Insert shape C= 80degree rhombus
Field 7 Bar style. See below L= 95degree

Field 8 Insert Clearance angle C= 7degrees positive
Field 9 Hand of tool R=right

Field 10 Insert cutting edge length 06=6mm

Field 11 Manufacturers optional 3 letters No entry

Boring bar styles are similar to a number of the external turning tools listed above.

| shall only deal with the very basic tool
holders shown on photos 5 and 6 below.
Photo b shows a typical 10deg. negative
top rake so called “lay down" style external,
right handed screw cutting tool holder with

T —

Qem  SER 1010 H16

Photo 5. SER 1010 H16 Lay
down external tool holder.

a seat (shim or anvil} under the insert. SER
1010 H16. Photo 6 shows a typical internal
threading tool holder, SNROO16M16, which
has a neutral rake and no seat (shim) under
the insert and is also right handed.

The threading inserts used in both of these
screw cutting tool holders are negative but
have highly positive and sharp top surfaces.

Photo 6. SNRO016M16 Lay
down internal tool holder.

From the two examples shown you should now be able to interpret their ISO codes.

Code, external S E R
Code, internal S N R
Field 1 2 3

Field 2 indicates E=External; N=Internal

Field 6 indicates the tool length. H=100mm.

So Field 1is the insert clamp type. Both inserts are screw clamped= code S.
Field 3 indicates the Hand of the Tool. Both examples are right handed.
Field 4 indicates the shank height in mm. 00=Round tool holder.

Field 5 indicates the shank width or diameter in mm.

Field 7 indicates the insert cutting edge length.

10 10 H 16
00 16 M 16
& 5 6 7 8

M=150mm.
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From my limited collection of HSS and
carbide internal and external inserts, | can
find no consistent marking system used
by the numerous manufacturers. This is a
problem for small users as we are never
likely to able to afford to buy a new box of
10 inserts of one type, and the box should
give the full insert details.

Threading inserts are right or left
handed, full or partial profile and single or
multiple tooth.

Photo 7 shows examples of the various

Photo 7. Threading Inserts.

Partial Profile ISO Insert pitch codes

types. The Seco insert box code is ISO Code tpi mm pitch
16ER2.01S0 S25M. The insert from the box A 16to 48 05-15
is on the top row. It's well marked. The AG 48108 05-3.0
grade S25M is probably not current. G 14to0 8 1.75-3.0
The three inserts on the bottom row are, N TJtob 35-5.0
from the left with their actual markings,:-
Field 1 Field 2 Field 3 Field 4 Field 5 Field 6
LT 16 ER 20 UN CcB

Field 2 is the “cutting edge” length in mm as in Field 9 earlier. This is a projection
dimension; the actual measured dimension will be less. For triangular threading inserts
11mm, 16mm and 22mm are common. It makes sense to standardise on 16mm if you can.

NPT Mational Pipe Thread 60° BUT

ACME  29° ACME APIRD

Field5 Thread Profile

ISO Code Thread ISO Code Thread

1SO 150 metric 60° STACME 29° STUB-ACME

UN Unified 60° TR ISO Trapezoidal 30°

60 Partial Profile 60° RD Round 30° Threads for the food
Industry and Fire fighting.

1) Partial Profile 55° UNJ Aerospace 60°

w Whitworth 55° NPTF Dryseal 60° for hydraulics.

BSPT British Std Pipe 55° API APl American Petroleum

Industry Threads

API Buttress Casing Qil and
Gas Industry

APl Round 60°

16NR3.0ISO A 3mm pitch internal full profile

HSSCERGS5 A 55 degree thread, partial
profile cutting 14 - 8 tpi in High Speed Steel.

2.0MM 1020 A multi tooth, full profile,
1502.0mm grade 1020.

Inserts described as full profile will only
cut one pitch but cut both the crest and
thread root to the correct form.

Partial profile inserts will cut a limited range
of pitches but not form the thread crest.

As indicated above, different
manufacturers have similar but not
identical markings for threading inserts.
The following example is from
Kennametal, ref. 7.

As you can see, all manner of thread
forming inserts are available, should you
need them.

| have found other manufacturers using
different “ISO" codes to denote the thread
form of an insert.

The only advice | can offer in the event
of a partially marked insert is to
construct the code for the insert you
have by measuring its dimensions and
use the internet search engine Google
to find details of the insert. I'm often
surprised by what you can find out
about an insert from these searches.
Often distributors provide more
accessible information than the
manufacturers and most distributors
now have good online catalogues.

In general, | find insert prices from the
various manufacturers seem to vary
greatly, threading inserts generally being
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much more expensive than say external
turning inserts. See references 5, 6, 7 and
8 for example.

Partial thread cutting inserts are quite
economical because one insert will cut
arange of thread pitches. This table
shows the ISO codes used in field 4
shown abowve.

Photo 5 shows an external “lay down”
style threading tool holder with a seat
installed below the insert. The purpose of
this 1deg. seat is to compensate for the
helix angle of the threads being cut. Ref.
1 gives more details. Seats are common
in larger insert tool holders but there is
usually not sufficient room for them in the
smaller sizes. In non screwcutting inserts
the purpose of a seat is to provide impact
resistance to the insert above. Seats are
usually made of carbide.

Well that's all for the theory, what about
the practice in a home workshop?

| find that insert tooling isn‘t the answer
to every machining operation on my lathe
but inserts can certainly get you out of
some difficult machining situations.

The following are my experiences using

inserted tooling. Most of my turning is now
dome on a Chester UK 6"x22" Craftsman,
ref. 9 but previously | owned a Myford ML7
and before that a Flexispeed Meteor.

When | switched to carbide insert
tooling, it soon became obvious that the
techniques used for turning with HSS do
not necessarily apply. Carbide isn't good
at very light cuts, doesn't like rubbing and
any ideas of “I'll just take another pass to
take the spring out of the tool” just don't
work. Your last cut, depending on the
insert edge preparation and the work
material is going to be 0.1 to 0.15mm (4 to
6 thou'). So measure the work, set the tool
in feed to remove the final amount and
cut. Carbide likes to be run fast and you
can usually run it dry.

For those new to this hobby, you will
pretty soon come across expensive iron
castings for loco wheels, flywheels,
cylinders and machine parts. Invariably
these grey cast iron items will have been
cast into sand containing some sort of
binder. The castings have a very abrasive
outer layer that will rapidly dull HSS tools.
Once the outer layer is machined away,
the material machines very easily with any
tool (unless it has inclusions of sand in it!)
and gives good surface finish. The chips
are very short, often like black dust and
machining is usually carried out dry.

| used to use brazed carbide (I1SO grade
K20) turning tools to get underneath the
tough “skin” of iron castings. These tools
work fine and have the advantage that
they can be re-sharpened with a diamond
wheel and even a diamond file or plate if
they are not badly worn. Hence they are
very economical. Several people have told
me they diamond sharpen new brazed
carbide tools before they use them. | have
tried this and it does seem to give superior
results. Photo 8 shows the first cut across
the back of an 80mm loco tender wheel
casting taken at 300 rpm with a SCLCR
1212 tool holder with one of the SECO
inserts shown in photo 3. CCMT 060204-F2
200T. 300 rpm is only 75 metres per
minute tip speed at the periphery of the
casting. Although this is a coated insert,
an uncoated grade for cast iron would
work just as well under these machining
conditions. The depth of cut was about
1mm and the feed per revolution around
0.2mm. (The power cross feed was on)

Subsequent finishing cuts would have
been much shallower and faster, (maybe
550rpmy), but about the same feed rate as
the “skin” has been turned away and |
would normally centre drill the casting
before taking any further cuts. (Less

Photo 8. First cut on Cast fron Wheel.
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Photo 9. Boring Cast iron cored casting.

chance of damaging the insert at the
centre point.) The insert tip is set exactly at
centre height.

Some of the most difficult cast iron
machining situations arises when there is a
cored hole in the casting. Even the most
skilful foundry man will have difficulty
keeping the cores in place and intact. This
results in a really rough hole that may take
several passes with a boring bar. In these
situations carbide comes into its own.
Photo 9 is an iron casting for a Quorn
component that has a cored hole approx
125mm deep mounted precariously
(unstably) in a 4 jaw chuck for facing and
boring. The boring bar is the SCLCR shown
in photo 4. The other tool in the 4 way tool
post, used to face the casting, is a PIWGNR
1616 with WNMG insert. There will be
more on this tooling in part 4. The boring
bar shown is not long enough to complete
the bore and it was swapped for a larger
and longer one as the bore was opened
out. Deep boring with a slender boring bar
often leaves a sort of micro chatter surface
finish; good for holding oil? | usually
remove the chatter marks with a hone.

Some of our suppliers eg. ref. 10 can
supply “continuously cast” cast iron
sections. This material is very much easier
to turn than sand castings. It seems to
have less of an abrasive skin, probably
because it's continuously cast through a
cooled non sand mould. Continuously cast
grey iron is claimed to have lower
inclusions and more even distribution of
graphite than the sand cast stuff. Several
grades of this material are available
commercially.

Parting Off

| guess this is most light lathe users
nightmare. | have tried all sorts of parting
off tools and methods over the years.

On the Myford | got passable results
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with a rear tool post, a HSS blade and

low speeds. On upgrading to the present
larger lathe, which doesn't have a rear tool
post yet, | was eventually introduced to
the blade type inserted carbide tool shown
in photo 10.

This tool holder, bought at one of the ME
shows is completely unmarked but follows
a style that's available from several of the
big manufacturers. The blade is
100x25x1.6mm and the inserts GTN-2. i.e
they hawve a very positive cutting edge and
are neutral cutting and 2mm wide. GTN-3,
3mm wide inserts will also fit the same

S— |

-
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Photo 10. Parting and grooving tool.

blade. A search through the major
manufacturers’ on-line literature show that
this general style of parting off and
grooving holder is common, but | have
been unable to find 1ISO descriptions.
Replacement inserts are marked on the
blue box in the Photo as P30 GCMX 20EN
which are probably Vandurit codes. |
believe HBM is a Dutch importer of tools
and machines from China. The tool holder
shank is 12mmx23mm wide but others for
smaller, Myford sized lathes are available.

| have had excellent results parting off
35mm ENS (080M40) and other steels at
300rpm using a power feed of about
0.2mm per rev. The tool will also carry out
light facing operations and is excellent for
shallow grooves and “squaring up”
external shoulders.

Fitting and removing the inserts is very
simple. | use a brass tapered rod to lever
the inserts out of the blade, using the hole
provided. New inserts are simply tapped
in with the plastic handle of a screwdriver.

The tool must be set up with the blade
exactly on centre height (or possibly
0.05mm above to allow for deflection)
and exactly perpendicular to the lathe
axis. The blade overhang is adjusted to
the minimum consistent with the final
depth of cut. If the cut shows signs of
juddering, cut the rotational speed and or
reduce the overhang. The only
disadvantage: | use a 4 position indexing
tool post; the holder overhang prevents
the tool post from rotating.

Profiling

| know many loco constructors that use
round inserts for profiling the treads of
cast iron and steel loco wheels. Photo 11
shows a typical insert and holder. SRDCN
1212 6 is the holder and the 6mm round
insert RCMT0602MO. Similar tools with
5mm and 8mm round inserts are useful in
our size machines.

Sandvik gives the following diagram (5)
for this insert. As you can see it's a
positive and has a specially prepared edge
for strength. | find these inserts useful for
adding profiled transitions between
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Diagram 5 Round profiling insert.

straight surfaces. They are very
economical as they can be turned around
a shade to get a new sharp edge. If | take
too deep a cut they will judder (chatter)
and | wouldn't recommend them for any
sort of roughing operation. In steels and
cast iron a tip speed of 20 to 50Metres per
minute is a good place to start.

For a lot of between centre turning, HSS
hand ground tool bits work just fine for me
on low carbon steels, especially the free
cutting varieties. However, | normally keep
a stack of EN8 (080M40 or 0.4% Carbon
medium un-alloyed steel) for making tools
and spindles where a tougher steel is
desirable. The stock | have is bright, cold
drawn and not a free cutting variant. | find
this stuff turns OK but the surface finish
leaves a lot to be desired. My stock usually
contains bar of the maximum diameter
that will fit through the lathe headstock,
356mm. | did some turning experiments
to improve the surface finish, with advice
from the technical staff at Sandvik UK.
The major problem was lack of surface
speed with the negative triangular inserts
| was using. Most insert suppliers have
online calculators for the ideal turning
conditions and these calculators call for
surface speeds above those available
from my lathe for a 35mm work piece!
Even if | don’t push my lathe to its 1200
rpm maximum, the gear box noise for
the power feeds gets pretty loud and
annoying at higher speeds. The box on
this lathe is basically an open “Norton”
pattern and an oil immersed closed type
should be a lot quieter. Someday!

My solution? Well, for between centres
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turning, | have adopted much sharper
positive inserts with “finishing"” edge
preparation and standardised on CCMT
inserts with a number of tool holder types
that can utilise both the 80" and 100" of the
CCMT inserts shown in photo 2 above.
These CCMT inserts hawe stronger cutting
corners than diamond or triangle shapes.
The 12x12mm set of 7 lathe tools I'm
using came from Chronos, ref. 2, and have
the makers mark Glanze, a company | can
find absolutely zero information about.
Results so far have been good. The actual
set is shown here in photo 12.

Photo 12. CCMT lathe tools.

Cutting internal or external threads with
carbide inserts is really difficult on a
manual lathe even with the popular “lay
down" tool holders, photo 4. The insert
really needs to have a tip speed many
times what | can handle combined with
avery small in-feed for each pass. Any
attempt to use slow hand turning with a
crank or hand wheel attached to the lathe
spindle just cracks the cutting point off the
insert. If | go faster | don't have an auto
stop and brake to end the cut. Disengaging
the half nuts isn't a good idea with metric
threads where it's better to disengage the
tool and reverse the motor back to the start
of the cut. Having talked to Peter Cook at
Greenwood Tools, ref. 1, | have purchased
a few High speed steel inserts made by
Posithread, ref. 4. and a “lay down” tool
holder. These inserts are expensive, but so
far have improwved my external threading.
Inserts are not suitable for every
machining situation; don't expect them to
behave like HSS.

Use positive inserts with finishing edge
preparation and light cuts.

Set the insert tip exactly at centre height;
take a facing cut to verify.

Use power feeds. Use the most rigid tool
and work holding possible.

If you find an insert that works for you,
find its ISO code and stick to it.

In the next part | will deal with
milling inserts and tooling.

Ref 1: http://www.greenwood-tools.
co.uk/index.html

Ref 2: http://www.chronos.ltd.uk/

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

Ref 4: http://www.posithread.co.uk/
Ref 5: http://carbidewarehouse.co.uk/
index.html

Ref 6: hittp://www.cromwell.co.uk/index
Ref 7: http://www.thstools.co.uk/

Ref 8: http://www.jlindustrial.co.uk/cgi/
insrhm

Ref 9: http://www.chesteruk.net/

Ref 10: http://www.collegeengineering.
co.uk/
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CONVERTING A
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TO CNC rarto

Introduction

| have a Myford ML7 that has been the
subject of a couple of articles in MEW

- the first when | fitted a Newton-Tesla
variable speed 3-phase drive kit, and the
second describing the construction of a
variant of the George Thomas headstock
dividing attachment, driven by a stepper
motor, that allows headstock dividing
under the control of my DivisionMaster
electronic dividing system. The subject
of this article, performing a conversion of
the lathe to full CNC operation, has been
on the project list for a while now, for a
number of reasons:

My lathe had a Myford gearbox attached
to it. This is a wonderful and time-saving
device compared with fiddling around
with change-wheels, but only if all you will
ever want to use it for are fine feeds and
cutting standard Imperial threads. The
ease of switching between fine feed and
thread cutting pitches is just great, and if
that was all | needed, you probably
wouldn't be reading this article. However,
as soon as you want to do anything else,
such as cutting Metric threads, or (perish
the thought!) BA threads, or if you need
to cut some strange thread pitch for a
worm to mate with a spur gear, you may
as well not have bothered with the
gearbox in the first place because you lose
the instant change to fine-feed drive. The

Photo 1. Truing up the leadscrew mounting thrust faces.

Tony Jeffree makes a start with the leadscrew

gearbox itself provides wery little help in
selecting the feed rate and you are back to
messing around with banjos and change-
wheels. In fact, the presence of the
gearbox becomes more of a hindrance
than a help at that point.

Once you have set up the change-wheels
andfor gearbox appropriately, thread cutting
on the lathe is a tedious activity at the best
of times. Again, with non-Imperial threads
on an Imperial machine, the threading
indicator dial is useless and the only option
is to keep the half nuts engaged and wind
back after each cut (rather than disengaging
the split nuts and re-engaging them using
the threading dial, as would be possible
with Imperial threads).

For some of the turning operations that |
would like to be able to do, it would be very
nice to be able to draw the part, press a
button, and let the machine take over.
Examples would be complex profiles, parts
where there is a lot of stock to remove and
parts where | want accurately matching sets
(making matching pillars for clocks
immediately springs to mind, but | also fancy
making a metal chess set at some point).

Last but not least, | wanted to
demonstrate that going the CNC route can
actually be a cheaper option than buying a
gearbox and a metric conversion set, even

on the used market. So, at the start of this
project, | put my gearbox, change-wheels,
threading dial, tumbler reverse cluster,
leadscrew handwheel, and metric
conversion set up for auction on Ebay;
the whole lot netted about £550. | haven't
dispensed with the top slide yet, but that
will become surplus to requirements
once the conversion is complete, and
will net a further few quid. With entry
level PCs getting to be very cheap these
days, installing two-axis CNC control on
a lathe can be done very readily for that
kind of money with some change left over.
The conversion will be even cheaper if
you use the used computer market or if
you have an older model PC that you can
use for the purpose.

| felt that it would be good to retain the
ability just to clamp a piece of stock in the
three-jaw chuck and turn by hand; some
operations are so simple to perform
manually that you could have done the job
quicker that way than going the CNC
route. | decided to convert the lathe, in as
non-intrusive a way as | could manage, so
that | would retain as much of its manual
capability as possible. The changes | have
made are very easily reversible if it
becomes desirable at some point in the
future to change the lathe back to its
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Photo 4. Modifying the leadscrew pulley.

standard manual specification. I very
much doubt that my lathe will ever be
converted back. However, for those
readers that would like to give CNC a try
but are reluctant to “vandalize” a perfectly
good ML7, the approach | have taken
might hold more appeal than a conversion
involving rather more extensive work -
replacing ACME leadscrews with
ballscrews, and so on - where the options
for converting back are more limited.

In this first article, | will concentrate on
the modifications needed in order to
motorize the leadscrew. While not a
complete CNC conversion, this conversion
can to some extent stand on its own if you
use a stand-alone controller such as the
Divisionmaster as the drive unit, as
discussed later in the article.

Design decisions

| decided that | would attempt a
conversion using the existing leadscrew
and split nuts. This would allow the saddle
to be disengaged from the leadscrew
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| ‘ P28-32 Myford CNC.indd 29

MYFORD ML7

Photo 3. The modified right hand leadscrew bearing reassembled.

in the normal manner for manual
operation. There is nothing inherently
wrong with using ACME screws, or
even V-form screws for that matter, for
CNC applications. Contrary to popular
misconceptions, ballscrews don't provide
an instant fix to the backlash problem
unless you go for exotic anti-backlash nuts
at exotic prices, and similar options are
equally available (and similarly expensive)
when using conventional screws. The
main advantages of using ballscrews
are that they are generally much more
efficient than conventional screws, and
their rate of wear is generally much less.
In any case, with CNC on a lathe, as the
majority of operations will involve facing,
plain turning to a shoulder, or
screwcutting operations, backlash is a lot
less of an issue than it would be on a mill,
and the use of backlash compensation in
software is much more likely to be a
useful option in cases where it is
important (machining a ball end on a
handle, for example).

Photo 6. The leadscrew with
a flat filed on for the pulley.

In order to properly control end float
in the leadscrew and also to reduce
the frictional load seen by the motor
when driving the leadscrew, the plain
bearing at the right hand end of the
lathe bed was modified using a variant
of the leadscrew thrust bearing system
sold by Hemmingway Kits. With the
kind permission of Kirk Burwell at

29
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Photo 7. The completed and fitted leadscrew pulley assembly.

Hemmingway, | will describe how
that conversion is performed, and
where my version of it diverges from
the original design.

The drive system for the conversion is
based on stepper motors and
microstepping stepper motor drivers, as
was the case for my earlier mill
conversions. A quick-and-dirty test with a
spring balance attached to the leadscrew
handwheel suggested to me that one of
the large NEMA 23 frame stepper motors
that | used in my X3 conversion (MEW
issue 113), Arc Eurotrade part number
AC571157525M, would very definitely be
OK for this job, and that their smaller

—@ NEMA 23 motor, part number
AC5707645251, might well be powerful
enough too. To be on the safe side, |
decided to install a 2:1 reduction drive
between the motor and the leadscrew,
again using “timing belt” pulleys. The
effective doubling in available torque
would allow me to experiment with
different motor sizes and using a pulley
drive would have the added benefit of
allowing the motor to be tucked away
neatly behind the lathe bed at the tailstock
end of the lathe, so it wouldn't much
matter how big a motor | decided to use.

| went into a fairly lengthy discussion on
the characteristics of stepper motors and
their drives in my recent Taig mill
conversion articles (MEW issues 120 and
121), so | don't plan to repeat that
discussion here. The main point to bear in
mind is that with “chopper” drive
systems, the higher the supply voltage
you use, the higher the top speed you can
expect from the motor. The stepper
motors mentioned above are rated at 2.5A/
phase, so in principle, either of the stepper
drives sold by Arc Eurotrade are
contenders for driving these motors (as
are many other stepper drives - Xylotex
and Geckodrive for example). Howewver,
having had very satisfactory results with
the Arc drives on my previous
conversions, | decided that | would stick
with them. The choice then comes down
to which one - the smaller drive has a max
voltage rating of 40V while the bigger
drive handles up to 80V. | decided to put
off the final choice until | had tested the
drive system for the leadscrew and seen
just what it was capable of in practice
rather than on paper.

| ‘ P28-32 Myford CNC.indd 30

holes in the lathe.
Modifying the leadscrew

My starting point with this conversion
was a lathe that had been stripped back
to its simplest form - i.e., it had no QC
gearbox, and the change-wheel train had
been removed. For those that want to
keep their gearbox in place, it is certainly
possible to do that, although the gearbox
does place a small amount of drag on
the drive system even when it has been
put in neutral - the final drive gears to
the screw are permanently engaged.
Similarly, as there is no dog clutch on

a Myford, the change-wheel train in

a non-gearbox lathe is permanently
connected to the leadscrew even if the
tumbler is in neutral. The downside here
is that the extra drag may reduce the
slew rates possible with the conversion,
but this shouldn't be a significant issue.
If you decide to keep the gearbox and/or
change-wheels in place to start with, you
can always remove them later (replacing
the gearbox with the standard support
bearing at the headstock end, of course)
once you have discovered that actually,
you don't use them anymore anyway!

The first stage is to modify the bearing at
the tailstock end of the lathe, using the
Hemmingway kit (HK 1470) as the starting
point. This conversion essentially adds a
pair of needle roller thrust bearings, one
either side of the standard plain bearing
bracket at the tailstock end of the lathe.
These thrust bearings consist of a pair of
precision ground washers that sandwich a
plate between them that holds a number
of radial hardened rollers. The
Hemmingway kit encloses these thrust
bearings in a pair of dust caps to prevent
ingress of swarf etc., and also sleeves the
end of the leadscrew to %in. diameter to
match the ID of the bearings.

The starting point for installing the
thrust bearings is to remove the bearing
support bracket from the tailstock end of
the lathe. To do this, you remove the Nyloc
nut from the end of the leadscrew, take
off the handwheel (if you have one) or the
thrust collar (if you dont), and remove the
drive peg from the leadscrew. The bearing
bracket can then be unscrewed (and the
taper pins removwed if fitted) and slid off
the end of the leadscrew, and the setscrew
collar removed from the leadscrew. Now
face off the two thrust faces of the bracket
to remove any scoring that may be there.

Photo 8. The motor mounting bracket is fitted using the existing

Photo 9. Machining the motor
mounting holes on a CNC mill.

Photo 1 shows this operation in progress;
| have an accurately centred 3-jaw chuck
on my lathe and found that | could mount
the bracket directly in the chuck as shown,
with minimal runout on the bore. If you
are not so lucky, then it may be necessary
to use a four-jaw chuck and clock the

bore for concentricity. Take a facing cut
across each end of the bracket, sufficient
to clean up the faces to a diameter slightly
greater than the nominal 1in. diameter

of the dust caps.

The second operation to perfarm on this
bearing bracket is to bore out its existing
bronze bearing bushes to accommodate
the Y4in. OD sleeve that will be fitted to the
leadscrew end, fig. 1. The Hemingway kit
suggests machining a pair of new bushes,
pressing out the old ones, and pressing in
the new, then reaming them %in. This
seemed too much like hard work to me, so
instead, | bored and reamed the existing
bushes to %in. diameter in the lathe, as
seen in photo 2.

The sleeve is then machined to the
dimensions shown in fig. 1 from a piece
of 1in. diameter steel bar. The ID of this
sleeve should be a close fit on the
machined end of the leadscrew -
nominally %sin. = but measure your
particular leadscrew for an accurate fit.
The 0D needs to be a running fit in the
bronze bearing bushes. The length of the
14in. diameter portion of the sleeve
should nominally be %in. longer than the
measured distance between the two
thrust faces on the bearing bracket. The
intent here is that the in. diameter
portion of the sleeve should be slightly
shorter than the combined lengths of the

Model Engineers’ Workshop
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Photo 10. A front view of the motor and drive assembly.

end caps with thrust bearings fitted, plus
the bearing block.

The two dust caps are machined to the
dimensions shown in fig. 2, again from
1in. diameter steel bar. These caps
basically differ only in their length. The
recess in each cap is bored to a depth of
0.13in. and to a diameter of 0.938in. so
that a thrust bearing will fit in the recess
with its outer washer just slightly proud of
the cap. A little undercutting at the corner
of the recess is advisable to ensure that
the thrust bearing lies flat against the
inside of the cap. In the Hemmingway kit
design, the sleeve and the thinner of the
two caps (the one marked “Left” in fig. 2)
are drilled for a drive pin that connects
them together. | opted for the far simpler
approach of permanently fixing the cap in
place on the sleeve with Loctite 326
Structural Adhesive, although Superglue
would have worked just as well. Simply
slide the cap along the length of the lin.
diameter portion of the sleeve till it buts
up against the flange, and use a drop of
326 or Superglue to hold it in place.

After cleaning and de-greasing the end
of the leadscrew and the bore of the
sleeve, fit the sleeve to the leadscrew,
again with a spot of Loctite to hold it in
position. The left-hand needle roller
bearing, the bearing block, the right hand
roller bearing, and the right hand bearing
cap can be fitted in position, in that order.
Photo 3 shows the parts at this stage of
assembly, with the old thrust collar and
nut temporarily re-fitted.

The next stage is to modify the leadscrew
drive pulley. The starting point is a 5mm
pitch 40 tooth aluminium timing belt pulley
(see Parts List). This is modified by
increasing the through hole diameter to
5/8in. and by boring the outer face to a
diameter of 1.375in. and a depth of .66in.
Photo 4 shows this machining operation in
progress. If your lathe was fitted with a
handwheel, it will be necessary to machine
the thrust collar shown in fig. 3 from steel
bar, otherwise the original thrust collar that
was removed during leadscrew
disassembly is modified to match fig. 4, by
reducing the overall length and reducing
the diameter of one end to a press fit in the
bore of the pulley - nominally %in.
diameter - over a length of 0.4in. The
thrust collar is also drilled and tapped
radially for a suitable set screw, as shown
in the drawing — | had some UNF 10-32 set
screws to hand (approx the same size as
2BA) so that is what | used, but anything
similar will do. Once the collar has been
machined or modified, it is pressed into the
machined bore of the pulley on the side
with the boss. Again, | used a dab of Loctite
326 to make sure that it will stay put
permanently. Photo 5 shows the modified
pulley with the thrust collar inserted.

The pulley/collar assembly can now be
test-fitted to the end of the leadscrew, and
the set screw screwed down lightly to mark
the end of the leadscrew where it will be
seated. Remove the pulley and file a flat on
the leadscrew end at this point as shown in
photo 6. The pulley can now be re-fitted,

Photo 11. A rear view of the motor showing the mounting plate.

the Nyloc nut adjusted to take out all
end-float in the thrust bearings, and the set
screw nipped up firmly, as shown in photo
7. The leadscrew should now be free
running, and have no detectable end-float.

Installing the leadscrew
stepper motor

As mentioned earlier, the use of toothed
belts and pulleys allows the stepper motor
to be mounted to the rear of the lathe bed,
nicely out of the way. Photo 8 shows the
motor mounting bracket fitted to the rear
of the |lathe bed - the MIL7 and Super 7
beds have a series of Yain. BSF threaded
holes spaced at 4in. intervals along the
back of the bed for mounting accessories,
and these were pressed into service to
attach the motor mounting bracket. The
bracket is basically an 8.5in. length of
3in. X 3in. X ¥in. aluminium angle, with a
3in. X 3in. square cut out of one end and
attached to the other end with three M4
countersunk screws to form an open box.
Of course, if you have some 3in. X 3in.
material to hand, then you can use that
rather than cutting a section out of the
angle. The 3in. X 3in. plate is machined
to allow the motor to be mounted and

its position adjusted - NEMA 23 motors
have a central register of 1.5in. diameter
and four mounting bolt holes on their
mounting flanges, and the mounting
plate is machined with elongated holes to
allow the belt to be properly tensioned.
These holes are dimensioned to take M6
bolts; the bolt holes in the motor should
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be drilled and tapped M6 as this avoids
the impossible job of having to fiddle
around with nuts in the confined space
between the motor bracket and the lathe
bed. | used four slot-headed M6 screws
with washers behind the screw heads to
mount the motor.

The dimensions of the motor bracket are
shown in fig.4 and the motor mounting
plate in fig.5. Photo 9 shows the mounting
plate being machined on my X3 CNC mill.
| found that this arrangement didn't give
quite enough adjustment for the length of
the timing belt, and there wasn't a stock
belt size from RS that would suit, so | used
a pair of standoffs 3%in. thick between the
angle bracket and the lathe bed - these
were just offcuts of 3%in. X 1in. bar from
the scrap box with Yin. holes drilled in
them. Photos 10 & 11 show the motor in
position, with the motor pulley and belt
fitted. The boss of the motor pulley needs
to be drilled and tapped for a setscrew,
and the position of the pulley on the
motor shaft adjusted so that the two
pulleys are accurately in line. As with the
leadscrew pulley, file a flat on the motor
shaft for the setscrew.

Testing the leadscrew drive

At this point, the leadscrew is operable
under stepper motor control, and |

was keen to evaluate what kind of
performance | could expect when using
the lathe in this form - in particular,
what size of motor | would need to drive
the leadscrew under real cutting loads
and realistic feed-rates. Using one of

my DivisionMaster controllers, and the
smaller size of motor (Arc Eurotrade

part number AC5707645251, 180 Ncm)

| found that the fastest rate that | could
drive the saddle was around 33in./minute
(840mm/minute) with the standard

24 volt DivisionMaster supply. The
DivisionMaster can only drive 2A/phase,
whereas the motor is rated at 2.6A/phase;
however, as discussed previously in

my Taig Mill conversion article, it is the
supply voltage that is the limiting factor
on top speed with stepper drives, not the
current - double the supply voltage and
the top speed doubles. To demonstrate
this, | swapped to a 48V supply, and
found that the maximum feed rate was
about 60in./minute (1540mm/minute),
almost exactly twice the speed.

This kind of maximum speed would
only ever be used for “rapids” -
repositioning between cuts — as at that
speed, there would be a limited amount
of torque left over to handle cutting
forces, even if you were using materials
and cutters that could handle that kind of
federate, so 1.5 metres/minute seemed to
me to be plenty good enough for the
application, and in practice, probably
much faster than | would really want the
saddle to move. | decided to take the next
step in testing the setup, and cut metal
under power to see whether, at realistic
cutting speeds, the motor was going to
be powerful enough for the job.

With the DivisionMaster set for 750
steps/second (which gives a feed rate of
7in./min, or 778mm/min), turning a piece
of steel bar using an indexable carbide
tipped lathe tool, | found that the limiting
factor was the stiffness of the machine,
and not the ability of the drive system to
handle the cutting forces.

My conclusion from testing with the
smaller motor was that it is well able to
handle the task, and that the smaller Arc
Eurotrade stepper drives (3A, 40V) would
also be suitable to drive the motors. |
therefore saw little point in bothering to
test the larger motor especially as doing
so would have necessitated boring out
the motor pulley to 10mm to
accommodate the motor shaft (the
smaller motor has a %in. shaft).

The other conclusion | reached was
that the DivisionMaster can actually be
pressed into service as an electronic
fine feed and saddle stop for the lathe.
In its current form, the DivisionMaster
firmware is designed to perform
angular moves with a rotary table or
dividing head; however, you can
“cheat” so that the display can be
interpreted in linear dimensions. With
the leadscrew drive | have described, a
full revolution of the motor results in
half a rev of the leadscrew, and a linear
movement of Ysin. (the screw is 8TPI,
and the pulleys give 2:1 reduction). 16
revs of the motor will give exactly 1in.
of saddle movement. Hence, if you can
make the DivisionMaster believe that it
is dealing with a rotary table with a
5760:1 worm drive, degrees on the
display would represent inches of
movement. This is a larger worm ratio
than the controller can handle, but
setting a ratio of 576:1 works fine, and
allows 10 degrees on the display to
represent 1in. of movement. With the
controller set up this way, you can have
adjustable continuous fine feeds, rapid

saddle traverses, and electronic “saddle
stops” for accurate cutting up to a
shoulder or boring to a set depth.

Unfortunately, the numbers don't work
out 50 nicely if you want to use Metric
units, but the approach is useful
nonetheless on an Imperial machine like
mine. (If you had a Metric leadscrew, the
problem would be reversed - it would be
easy enough to set the DivisionMaster so
that the display would show Metric units,
but not so easy to use Imperial.) So
another project gets added to my list
- modifying the DivisionMaster firmware
so that it properly handles linear moves,
and can operate in both Metric and
Imperial units. | hope to be able to report
the completion of that project at some
point in the future!

That completes the mechanics of the
leadscrew conversion, although some may
wish to enclose the pulleys and toothed
belt at the tailstock end of the machine on
safety grounds. In part 2, | will describe the
mechanical conversion needed to drive the
cross-slide feed screw, and in part 3, | will
describe the drive circuitry and the
use of Mach 3 as a CNC control.

Suprliers and other
confact details:

Hemmingway Kits, 126 Dunval Road,
Bridgnorth, Shropshire, WV16 4LZ, UK.
Tel: 01746 767739 www.hemingwaykits.
com/

Arc Eurotrade Ltd, 10 Archdale Street,
Syston, Leicester, LE7 TNA, UK. Tel: 0116
269 5693 www.arceurotrade.co.uk

RS Components. Tel: 01536 201201
Website: http://rswww.com/
DivisionMaster controllers are supplied
by L.S. Caine Electronic Services, 25
Smallbrook Road, Broadway, Worcs,
WR12 7EP Tel: 01386-852122

Website: http://81.138.11.136:8080/
ModelEngineersDigitalWorkshop/index.
html
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PARTS LIST
Description

Leadscrew pulley
Leadscrew motor pulley
Leadscrew toothed belt
Stepper motor

Specification

Quantity
5mm pitch, 21mm wide, 62.85mm 0D, 40 teeth 1
5mm pitch, 21mm wide, 31mm 0D, 20 teeth
5mm pitch, 16mm wide, 455mm long
NEMA. 23, 2.5A/phase, 180Ncm (255 oz-in)

JEE R

Part number
745-T25

RS 745-696

RS 474-6097

Arc Euro Trade ~ AC570764525|

Supplier
RS
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THE PRACTICAL

ENGINEER o

ast month, | was sacked and

was without a job. | had to get

another job and fast. No money

coming in was not an option.

I managed to get a jobasa
stores person in a press shop. What | did
not know was that they really wanted
a labourer although they already had
an odd job man/ labourer. Still, it was
a job and the money was the same as
the last job, £7 a week before tax. | had
to pay my mother and also the bus fare
to work. One of the main things | had to
do was to barrel some of the finished
parts; most parts that are pressed out
are sharp and some of them needed the
burrs removing. The tumbling barrel
was a large barrel about 2 foot diameter
that rotated and could be tilted from well
abowe horizontal when running to below
horizontal when all the components
would fall out into a parts bin.

A long running job was the manufacture
of the tops of car shock absorbers for the
Armstrong Patents company. We
produced many thousands of these
components a week. They were sawn off
on an automatic saw and then | had to
wheel them on a sack truck from one
factory to another for tumbling. Unlike the
majority of the components, these were
not barrelled dry; they were barrelled in
paraffin to wash them as well as to deburr
them. If you want to know what cold is, try
putting your hands into freezing cold
paraffin on a crisp winter's morning.

A press shop uses a lot more metal
than a conventional machine shop and it
was not unusual to have 3 or 4 lorries to
unload, one at each of the doors. Then
everybody had to get stuck in and
unload the lorries, a task the highly
skilled toolmakers did not like. The tube
came in at 20 feet long lengths of about
12 tons at a time and it all had to be
unloaded by hand. Not nice in the winter
but great in the summer sunshine. The
other lorries usually had several tons of
steel on as well, some as guillotined
strip and more as steel coils.

The boss wanted the barrel moved to the
other factory to save wheeling the

Photo 2. The adjustable height
rubber mountings.
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components between the factories. The
other labourer was given this job; he was
a lot older than me, probably about 60 and
had a better idea of moving machines than
| had at this time.

It was about a week before Christmas
and the barrel move was almost complete.
It was quite cold and | was surprised to
see the labourer wandering around the
factory minus his overall, his shirt and his
vest. It turned out that when rebuilding the
barrel he had lost the grub screw that held
the counterbalance weight on the barrel.
No problem, he had replaced it with a long
Allen screw. Unfortunately his overall had
caught on the Allen screw and it had been
pulled off together with his shirt and vest.
He spent all of the next week including
Christmas in hospital. This is another
example of rule two, keep away from
moving machinery, being ignored.

| had held this job for quite a while and
enjoyed doing it although always sought
more experience. | did quite a bit of tube
bending making parts for motorcycles
particularly leg shield and pannier parts
for AA motorbikes. After bending, the

Photo 3. The first mounting fitted.

My second job and
installing a lathe

Photo 1B. The wood should
extend past the motor.

tubes had to be stove enamelled in a large
oven. This stunk the whole factory out and
| was not popular when doing this activity.

| often helping out setting a power press
under supervision although still below the
legal age limit (16) for doing this. This was
an activity | enjoyed although | still had to
do my main job. More next time unless |
get lots of complaints.

Installing and aligning a lathe.
A Myford MLTR lathe is a very heavy item.
Although two people can lift it, an engine
hoist is a better bet. It needs to be lifted off
the bench or Myford stand and prepared
for transport. First, separate the lathe

from the stand making sure the machine
is unplugged or disconnected. A Myford

is very unstable when unbolted as the
motor makes it back heavy and it will try
to topple over. The best way to stop this

is to bolt two lengths of wood through

the mounting holes. The wood needs to
extend behind the lathe so it can't roll

33
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Photo 4. Levelling the stand up lengthways.

over, photos 1A & 1B.

The lathe will be heavier at the headstock
end so it would help if a couple of people
could steady the lathe while it is being
lifted. The lathe (and cabinet if there is
one) should fit nicely into a reasonable
size estate car.

—@ Now you have got your new lathe home,
it needs to be installed and levelled
correctly. | have used special machine
mounts, photo 2 supplied by J&L
Industrial, ref 1. These have a thick rubber

Photo 6. Levelling the stand up crossways.
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pad with a threaded rod in them. The nut
that goes under the lathe stand is quite
large and the stand is secured with a
smaller nut on the top. | wanted the stand
to tilt slightly towards the tailstock end
and also towards the front. This would
enable the spindle and cutting oil to flow
to the front left corner of the tray.

The feet had the bottorn nuts set to
about 2mm above the rubber pad as a
starting point. The lathe was pushed back
to tilt it and the feet were installed at the

Photo 5. The stand needed raising
quite a bit at the headstock end.

front then the lathe tilted forward and the
back feet were fitted, photo 3. This is a two
person job, one to tilt the lathe and the
other to fit the feet.

The lathe was then moved to its final
position in the workshop. A spirit level
was put on the front of the stand, photo 4.
The stand was tilting towards the
headstock end so the front left foot lower
nut was turned until the stand tilted
towards the tailstock end then the rear
left nut was raised to match. This required
quite a bit of movement, photo 5. All four
feet were then tweaked so that the lathe
was rock steady with the right front of the
stand slightly lower than the rest, photo 6.
The final job was to tighten the top foot
nuts down.

Now with the stand level, it was time to
align the lathe. Assuming you are using
the proper Myford raising blocks, photo 7
the first thing to do is to make sure the
mounting studs are flush with the end of @
the nut underneath the top of the stand.
Adjust if necessary and tighten the nut
against the bottom of the stand.
Sometimes, when removing or replacing

.nu-.nun'.lmilil||.|;;|illI||I1I|l|li|-liIHIIIquI{-|I||H-| I

Photo 7. The Myford adjustable
mount at the tailstock end.

Photo 8. Levelling the lathe
bed crossways.
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the lathe on the studs, the threads can get
damaged stopping the nuts from screwing
onto the studs. Tightening the nut against

the bottom of the stand makes it easier to

start the nuts on the top.

Lightly tighten up the two headstock
securing nuts and check that the lathe is
level across the bed, photo 8. (The chuck
is there to stop the level falling off the
bed.) Adjust as necessary using the
adjusters in the mounting block. Then
place the spirit level along the bed, photo
9 and adjust the tailstock end until the bed
is square. Slacken off all four nuts slightly.
Put a length of bar into the chuck and set
up a test indicator on the tailstock end,
photo 10. The three-jaw chuck will be fine
as no great accuracy is needed. | used a
self centering four-jaw chuck as it was the
first that came to hand. Tighten the front
left nut down. The indicator should not
move. Tighten the rear left nut followed by
the front right nut and again the indicator
should not move. Finally tighten the back
right nut again with no movement. If at
any point you do get a movement, tweak
the relevant adjustable foot below the
lathe bed and tighten the nut again.

When all is finished, put the dial indicator
on the front of the bar, slacken then
tighten both of the tailstock nuts checking
for no movement. If there is a movement,
tweak in the required direction and check
again on both the top and side of the bar.

Put a piece of bar about 3/4in. or 19mm
in the chuck and relieve the centre. Move
the bar out a bit so you can get at both
ends of the bar, photo 11. Take a light cut
at both of the proud portions then take a
finishing cut of about 1 thou, (2 thou on
diameter) and check that both ends of the
bar are the same size. The first time |
checked, | got a variation of 2 thou on
diameter. | cleaned the bar and checked
the micrometer using the ratchet. Using
the ratchet was causing the problem. Not

Photo 10. Testing with an indicator
while tightening the bed down.

Photo 13. Measuring the
other end of the test bar.
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Photo 9. Levelling the bed lengthways.

having used the micrometer for over
twelve months the spindle had got a bit
sticky. | got two more micrometers from
storage but they were the same. A quick
squirt with WD40 and the micrometer was
free running again. | rechecked the bar at
both ends and it was as close to parallel as
makes no difference, photos 12 & 13.

The tailstock was next to receive
attention. | used a centre finding test
indicator but any ordinary indicator
would do. The tailstock was locked up
and the indicator was adjusted to zero in
the tailstock bore, photo 14. The tailstock
was then adjusted so the bore was
reading zero at the front and back. It
might need adjusting slightly when
turning between centres but should be

Photo 11. The test bar is
relieved in the centre.

Photo 14. Aligning the tailstock.

fine for drilling as it is.
The forward/ reversing switch has had a
round knob fitted, photo 15. This is
because | have, on a couple of occasions,
knocked the switch on when it was
operated by a lever. This is not a major
problem as the clutch was disengaged but
it was still thought to be a necessary
safety modification. | also have a no volts
switch to fit but have not had time to fit it
yet. | will fit it before | start any machining
jobs. Next month, a simple bed stop
and a carriage lock for the Myford.

Ref 1. J&L industrial, 7 Pacific Avenue,
Wednesbury, West Midlands, WS10 7WPR.
Free Phone 0800 66 33 55
www.jlindustrial.co.uk

Photo 15. The lever on the switch has
been replaced by a round knob.
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CNC MILLING

WITH MACH 3

Part O

An introduction to CNC -
the basics

here have been several

articles in MEW dealing with

the conversion of a manual

milling machine to a CNC

version. These have all been
well written and informative; however,
the information that has been omitted
is probably as important to the reader
as the information published. This is the
“MNow | have converted it to CNC, how
do | program it to do something useful ?”
sort of information. This series will
rectify this omission.

s Vew Waads  Operste Pgin Cortral  Help

| know a lot of readers” will not be
interested in CNC milling but will prefer to
stay with manual milling. | would ask you
to bear with me as you may find
something of interest in this series. Rather
than stick completely to programming,
there will be useful information on milling
in general including setting up a mill, how
to locate and machine various
components - both simple and complex
and will also include details of different
cutter types and holders.

CNC components

A pair of typical components for CNC
manufacture are shown in photo 1.
They are driving and trailing wheels

for 2 off 16mm scale Talyllyn railway
locomotives. Eight driving wheels
were required, four for each of the two
locomotives and two trailing wheels
are required for one of the locomotives.

4
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Fig. 1. The main Mach 3 screen.

vy

Fig. 2. The Talyllyn Railway
wheel drawings.
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Fig. 3. The method of finding CNC
coordinates for the small wheel.

This could be done manually on a rotary
table but it would take a long time

and would be prone to mistakes. The
original drawing is shown in fig. 2 and
the method of finding the CNC path is
shown in fig. 3. All X & Y positions were
taken from the original CAD drawing
and entered into the CNC program
manually. The Z depth is added from
the original design information for the
wheel and | believe was two different
Z depths for the driving wheel and

one depth for the trailing wheel. You
could use a CAM (computer aided
manufacturing) system, which would
be quicker once you have learnt how
to use it, but | believe you should

learn manual G code programming
first as you can never be sure if the
program written with the CAM will

do what you expect. If it does generate
an error, you need to know G code

to find it. We will be looking at Dolphin
Cam later in the series.

The basics of milling -
“clocking the vice’

One of the first things to learn is how to
‘clock’ a vice true. Excluding angled cuts,
every time you put a vice onto a machine
table, you should use a test indicator

to true the vice up. Even if you are only
facing a piece of bar on the top where

it does not matter if the vice is parallel,
you should still ‘clock’ the vice true.

The reason is that the next component
you machine may need to be true and

if the vice is not true, beforehand, you
may well forget to true the vice up with
a scrap component as a result. | know,
been there, done that.

As the ‘clock’ has a %in. shank, | used an
ER collet holder to hold it, photo 2. To
tighten up the holder, | use a plain 1in.
shank Morse Taper No2 socket, held
across the tang slot to stop it turning,
photo 3 as a tool block held in the vice,
photo 4. When not in use, | cover the
socket up with an old holder sleeve to
prevent swarf getting in, photo 5.

The best way to ‘clock’ up a vice is to
put it on to the milling table and lightly
tighten down at one end. After a bit of
practice, you will be able to get the vice
fairly well in line with the machine by
eye only. It can help if you put a bit of
bar in the vice and compare it to the tee
slot alignment. Once reasonably true by
eye, you can put the ‘clock” into the
chuck or a collet and move it so the
“clock’ dial is touching the vice jaw,
photo 6. Then you can traverse the
“clock’ along the vice jaw checking itis
parallel. Tap the vice gently in the
required direction and traverse again,
repeating until the vice is true. Finally
check again after tightening the vice
down completely.
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Photo 1. Two CNC machined wheel blanks.

Two vices

| prefer to use two vices on a mill. There
are two reasons for this, one is so | can
holder longer components in the vice but
the main reason is to use as an end stop.
It only takes a few seconds to put a bit

of bar or a spare parallel into one vice,
often the left hand one, and the stop is
set. This is far quicker than fiddling about
with clamps and packing and who knows
what else to set a stop.

When using two vices, it is important
that the vices, where the parallels sit, are
at the same height. | measured the vices
with a 1 to 2in. micrometer, photo 7 and
found a difference between the two of
about 1.05mm. The original intention was
to use a bit of shim under the low vice but
because of the large height difference, |
used a piece of Tmm sheet steel and a
0.002in. brass shim, photo 8; the brass
was put under the steel.

If using the two vice method, follow the
above clocking procedure for one vice
then using a bit of bar across both vices,
clock the second vice up tapping true and
in lime with the first vice. Once almost
correct, you can remove the bar between
the two vices for final adjustment. With a
little bit of practice you should be able to
get both vices true and parallel within a
thou in about five minutes.

Setting a datum

Whether manual or CNC, you usually
need to find the exact position of two
edges of the component to act as a

Photo 2. ER collet and “clock’.

datum. | have always used an edge
finder (wobbler) for this. Years ago,

| used to use the type with a shank
and a ball attachment. For the last
ten years or so, | have used the parallel
shank wobbler with an inverted top
hat component below. | have found
them very accurate and they will do
most of what | require. | usually run
wobblers at about 600 RPM although
they usually perform well over quite
a large speed range.

If you are using the metric system, |
would recommend you use an edge finder
with a 6mm end and if using imperial, use
a 0.200in. end. If you use both imperial
and metric, it would be best to pick one
size and stick with it so you don't get
confused. A standard end mill holder,
where the cutter is fixed by a grub screw,
is fine for this purpose, photo 9.

Homing the machine

‘When you switch on the CNC mill and
computer, you will need to home the
machine first.

This involves sending the X, Y & Z
axes to the home position using the
Mach 3 software. You should set the
Mach 3 to automatically zero the axes
displays when home position is
reached. This datum will remain as long
as the machine is switched on and if

Photo 3. The 2 Morse taper socket.

you switch the machine off and then
back on again, after re-homing the
readouts should be in the same
position. This is the home position.

Because the home position is rarely if
ever at the corner of the component to
be machined, we need a method of
offsetting the program so that the
machine knows where it is in relation to
the home position. We do this by using
offsets. The first offset to use is usually
G54. If you jog the machine to the edge
of the workpiece and use the wobbler to
find the edge, by clicking the correct
button on the setting screen, you can
set the G54 in the X (or Y) direction.
Don‘t forget to enter the wobbler
diameter on the setting screen, fig. 4.
(Setting Z will be covered in the next
part of the series.)

Not all machines have homing
switches. In this case, all you can do is
take the machine neartothe X, Y & 2
limits and set zero there. You will have
to set Zero and the G54 each time the
machine is switched on. | expect there
may be ways around this but having
only ever used machines with homing, |
can't think of any. If you know, please let
us know via Scribe a Line.

Photo 4. Hold the socket in the vice across the tang slot.
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Photo 5. A simple way of keeping swarf out.
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Photo 6. Clocking the vice.

o

Photo 7. Checking the vice thickness.

Coordinates

Machining coordinates are normally
entered into a program as X1.0 ¥-10.0
Z25.0 etc., but what does this mean?
Fig. 5 shows all you need to know for
the X & Y axes. The green vertical line is
the X 0.0 point and the green horizontal
line is the Y0.0 point. All Y dimensions

X- X+
Y+ Y+
o
0.0
X- X+
Y- Y-
X|0.0

Fig. 5. The X Y coordinate system.

Red = GO travel

Blue = G1 travel

Fig. 6. The different path travel for G0 & G1.
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Photo 8. The steel plate and brass shim used to pack up the vice.

above the green line are positive and all
Y dimensions below the green line are
negative. All X dimensions to the left

of the green line are negative and all X
dimensions to the right of the green line
are positive. The point where the two
green lines cross is X0.0 & Y0.0, this is
known as the origin.

G codes - straight

linear moves

It was my intention to go straight into

G code but having digressed, | will

do so now. There will be much more
programming information in the next
issue. | will start with GO & G1. These
are GO, which is a rapid feed movement
at maximum travel speed and G1, a
movement at a programmed feed rate.

GO is used for fast positioning moves,
for instance to move the X, Y & Z back to
the home position after a machining
operation. As GO travels at the maximum
feed rate, it may not move all axes at the
same time. |f the X move is + 50mm and
the y move is + 26mm, the machine will
move the same distance in the X & Y
directions and continue in the X
direction until it reaches the required
position. If, for instance the machine is
at position X0.0 & Y0.0 the machine will
travel to position X25.0 & ¥25.0 at
approximately a 45deg. angle befare
moving in the x direction only to X+50.0
as a continuous move. You have to be
aware of this when using rapid moves

near to clamps and stops. On the other
hand, G1will move directly from 4+X0.0
& +¥0.0 to +X50.0 & +¥25.0 at a
programmed feed rate, fig. 6.

It is the normal convention to omit the +
when the position is in the positive
direction and to add - in the negative
direction. The + was used in the first
examples for clarity but will not be used
from now on. Next month, we will look at
how to set the Z datum, the tool heights

and tool diameters. We will also
look at some more G codes.

Photo 9. The wobbler and end mill holder.
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ADDING A DRIVE

TO A LATHE

Id second-hand lathes

regularly come up for sale,

and many of them are still

capable of useful work. Quite

often such lathes either did
not originally have a motor drive, or this
has been lost, or is now unusable. A motor
drive will therefore need to be added to
give the lathe a second life. One such
installation is described here. The content
of the article draws on what has been
written before (for example ref. 1 & 2) but
contains a couple of ideas which may be
of interest to someone who is installing
their own drive.

Drive Configuration
The six-speed drive, shown
diagrammatically in fig. 1, is essentially
the same as that described in ref. 1, but
with a few additions. A frame is attached
to the lathe stand, but is free to rotate
around a pivot at its lower end. The motor,
with a two-step pulley, is mounted on
the frame and has a V-belt connecting it
to two large pulleys on a countershaft.
The countershaft rotates in two ball
races which are held at the top of the
frame by two plummer blocks. On the
countershaft is a three-step pulley with a
—@ V-belt to drive a similar reversed pulley
on the lathe spindle. Releasing the V-belt
to change between steps on the pulley
is accomplished by pivoting the frame
assembly forward towards the lathe.

Frame assembly positioning
So far, the arrangement as described is a
standard configuration, but the method
used to alter the frame position is different
from the toggle lever and link mechanism
that is often employed. Two eccentric
circular cams hold the frame in position.
The cams are attached to a shaft which is

Photo 1. Cam lever in the
engaged position.
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free to rotate in a bracket that is fixed to the
lathe stand. A lever at one end of the shaft
is used to rotate the cams. When the cams
are rotated, away from the frame, the latter
will pivot towards the lathe because of the
weight of the attached motor.

A method of holding the rotational
position of the cams is needed. This is not
shown in fig. 1, but one way of doing this
can be seen in photos 1 & 2. The lever at
the end of the cam'’s o
shaft has a handle —~
attached to a short
steel rod. This rod
can engage in holes
drilled in a plate
which is fixed to the
lathe stand. As the
rotational force on
the lever is not large,
only a thin plate is
required. The engaging
rod is held in
the holes by a
compression
spring, but can
be released by pulling the
handle.

The cam mechanism can
be seen in photos 3 & 4.
For clarity, the
countershaft, pulleys, and
lathe drive belt have been
removed, but the bolts at
the top of the frame show
the position of the
plummer blocks. Hardwood
has been used to make the
cams, and they are securely
joined to the shaft by short
welded brackets. Two
strips of thin nylon
sheet are fixed to the o
frame at the point

Photo 2. Cam lever in the
disengaged position.

Linton Wedlock offers
some ideas for motorising

older lathes

where the cams make contact. This gives a
smooth sliding action, which is helped by
the application of candle wax.

The motor and lower part of the frame,
hidden inside the lathe bench in photos 3
& 4, can be seen in photo 5. It may be
noticed that the frame's pivot differs from
that shown in fig.1. (It was quicker to use a
couple of old large hinges.) To reduce
vibration, strips of rubber have been
placed between the frame mounting

bracket and the lathe
b bench.
Extensive use

has also been
made of rubber
washers to attach
the motor and
countershaft to the frame. In
operation, the motor now produces
a rather pleasant and relaxing
 soft hum!

3  The mechanism which is
described here is slightly more
complex than a toggle lever
and link, but it has some

0 advantages. Firstly, it can be
operated from the side of the
lathe, well out of the way of
the moving machinery.

Secondly, although the plate @

shown in photos 1 &2 has

only two positions (drive
engaged/disengaged), many
holes could be drilled to
provide, for example, several
belt tension positions. By the same
means, varying lathe/countershaft
distances, caused by unusual
pulley combinations, could also
be accommodated. Another
advantage of the mechanism is that,

Photo 3. The drive engaged.
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Photo 5. Motor and lower part of frame.

Photo 6. Lathe belt tensioning
mechanism.

because it is easy to operate, it is very
useful as a way of instantly disengaging
the drive to the lathe. With some additional
work to ensure that the lathe belt reseats
reliably, this could be used as a simple
alternative to a clutch.

An alternative arrangement
Initially, it was intended to use a slightly
different mechanism from the one
described here. This too uses a cam to alter
the position of the frame assembly. The
cam in this case, however, is an axial type.
This allows the cam's shaft to extend to
the front of the lathe stand, and therefore
to put the operating lever in an even more
convenient position. Fig. 2 shows a back
view of this configuration looking towards
the front. The section of the frame here
has a cross bar with a roller to act as a
cam follower. (No method of attaching the
cam'’s shaft to the lathe stand is shown.)

It should be noted that this arrangement
has not been tried because it could not be
accommodated on the lathe bench, and
so it is unknown how well it would work
in practice. One factor which may have to
be addressed is that, because there is
only a single cam holding the frame in
position, the latter may be twisted under
tension from the lathe belt as it is moved
between pulley steps.

Belt tensioning

Small inaccuracies in the drive’s
components and construction can result
in large variations in tension in the drive
belts as they move around the pulleys.
To counteract this, the drive incorporates
two separate methods to even out the
belt tension.

Conveniently, the motor used for the
drive is pivoted on its mounting plate. This
enables the tension in the motor/
countershaft belt to be provided by the
motor's weight (minus the force due to a
holding spring). The motor can also be
lifted up to move the belt between pulleys.
A similar pivoted mounting could be
devised for a motor that has a fixed base.

For the countershaft/lathe belt, tension
variations have been reduced by using
springs. These are located between the
shaft holding the positioning cams and the
shaft's mounting bracket. Photo 6 shows a
close-up of this arrangement. Slots have
been cut in the mounting brackets, and
these allow the cams’ shaft to move
horizontally. The springs allow for about &
mm of travel. (In operation, the actual
movement is less than 1 mm.) To
accommodate this mechanism, the plate
seen in photos 1 & 2 must also be able to
move horizontally (but must not rotate).
Two short slots are
cutin the plate so :
that it can slide ,
relative to its ' S
fixing screws. :
These slots
cannot be seen in
the photographs
because they are
hidden by the |
nylon washers. |

It would be even
easier to regulate
lathe belt tension
with the alternative cam arrangement. A
single compression spring, on the shaft
and between the cam and the mounting
bracket, is all that is required.

A Digression

The method of constructing the lathe
stand may be of interest. As an alternative
to mounting the lathe on a heawy steel {or
wood) bench, a shallow box of 1.5 mm
sheet steel, filled with well com pacted
concrete has been used. The concrete is
about 50 mm thick, and when combined
with the steel covering (placed next to the
lathe) has proved to be a stable and rigid
mounting. Gaps were left in the concrete
for the lathe holding bolts (or holes could
be drilled out with a masonry drill). To
prevent the concrete from being crushed
by any tightened nuts, small sheet metal
plates or large washers have been used
to distribute the load. The legs of the
stand were made with 26 mm square, 1
mm thick steel tubes. On their own these
are rather lightweight, but are perfectly
satisfactory when braced with thick
plywood panels.

When com pared with their modern
counterparts, many older lathes are of a
comparatively lightweight construction.
The lathe used here is no exception. It
would be possible to increase the mass
and stiffness of the lathe a little by filling
the hollow casting from which it is made
with concrete. This may be done in the
future, but perhaps someone knows of a
good reason why this should not be done.

Conclusion
Although some improvisation has been
used to construct the drive shown here,
it has operated smoothly and efficiently.
The belt slackening and tensioning
arrangements both work reliably,
and can be recommended as an
alternative to a toggle level and
link mechanism.

References

Ref.1. L. H. Sparey, The Amateur's Lathe,
Special Interest Model Books, ISBN
0-85242-288-1, pages 39-41.

Ref. 2. John Shrubsole, Lathe Upgrade on
a Budget, MEW issue 48, pages 35-38.

Fig. 2. The alternative
frame positioning
method.
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Some years ago | was given a set of 16
(Yein. to 1in.) 5C types of collet, for which
| made a lathe chuck on similar lines to
the ones currently advertised, see MEW
issue 131, page 23. The problem is that 5C
collets have a 20 t.p.i. RH closing thread
plus an internal thread, whereas my
collets have a 12 t.p.i. LH thread and no
internal alternative, photo 3.

The Spin Indexer spindle has an
internal taper for the 5C collets, which
are tightened with a draw tube and a 5C
to ER32 adapter which together with the
extended threaded nose and a closing
nut, photos 4 & 5 allow ER32 collets to
be used as well.

As the draw tube is bored right through,
all that would be needed was a 12 t.p.i.
LH thread cut at the other end so | could
use my existing collets whilst keeping the
facility to use current collets.

A Whitworth form threading tool was
made, photo 6 and change wheels for 12
t.p.i. set up for cutting by hand. The
large 114 tooth wheel at the start of the
train of gears prevented the use of the
mandrel handle so the alternative one
was fitted which replaces the gearbox
drive pulley, photo 7.

The tube was held in a three jaw chuck
and supported in an adapted Myford fixed
steady. The tool was held back to front in
the Hemingway retracting, swing tool post
(altered for my use, photo 8). The mandrel
was turned backwards so that the start of
the cut could be observed.

The state of the thread cutting is shown
in photos 9, 10 & 11 also showing the
tool retracted for withdrawal. The
gauging of the thread is shown in photos
12 & 13, illustrating the tool holder
swung clear without disturbing saddle or
cross slide positions.

Jim Whetren modifies a spin indexer

| recently decided to pension off the split sleeve method of holding cutters in my
Hobbymat milling machine and looked at the ER Collet system due to the versatility
of size variation available when holding both imperial and metric diameters.
Although ER25 collets would hold all sizes of cutter | use, | also have a number of
tooling items with a 19mm (34in.} shank. In order to spare a lot of remaking, | went for
the ER32 size which covers all my tool holding requirements.

None of the available collet holders would fit my mill (1 Morse taper) or Hobbymat
spindle nose flange, so | re-bored the split sleeve holder to 30deg. and added a

thread for the collet closing nut.

| also decided to upgrade my simple indexer, photo 1. This also has a %in. bore and
used the split sleeves. The count disc has 24 centre drilled holes located with the
spring loaded pin. The coloured dots give quick reference to the 6 and & positions,

photo 2.

It was decided that a Spin Indexer would suit my requirements, and although many
of the usual suppliers stock these, | purchased mine from ARC Eurotrade as their

item is suitable for both 5C and ER32 collets

Photo 1. The basic simple indexer.

ABC collet was fitted and tightened on a
scrap end of %in. diameter bar, making
sure it all worked properly, photos 14

& 15. The ER32 adapter was then fitted
together with a collet and the closing nut
gripping the same piece of bar, photos 16,
17 & 18. Success!

Photo 2. The coloured dots
allow quick indexing.

The Indexer spindle is locked with a sloppy
fitting knurled aluminium knob which is not
very effective. This was replaced by a more
positive lever operated handle, photo 19
ensuring firm locking of the spindle.

The handle used to tighten the draw tube
and turn the spindle was also a sloppy fit.

Photo 3. My old collet left, compared with a 5C collet, right.
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Photo 4. An ER 32 adaptor.
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Photo 5.The ER adaptor fitted to the spin indexer.

It is secured with three grub screws,
which, due to the fit, mean the handle
ends up balanced on the ends of the
screws and is not very stable. This has got
to be tight as quite a bit of pressure is
needed to fully close the collet, photo 20.
In the case of my mod, the handle is
tightened on to the original 20 t.p.i. threaded
end of the closing tube which has quite a
thin wall. Due to the pressure of tightening
there is a danger of distorting the thread
and compromising the subsequent
reversion to the ER 32 collet adapter.

The answer seemed to be the fitting of a tight
push fit split collar locked on to the tube with
an Allen screw, photo 21 and fig. 1.

The draw tube was very slightly larger in
diameter at the newly threaded end, so
this was reduced with file and emery in
the lathe, photo 22.

A piece of 2in. diameter FCMS was sawn
off at 17mm and faced both sides to bring it
to 16mm long held in the outside chuck
jaws. It was then bored out to a firm push fit

®

Photo 9. The final cut.
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Photo 6. The reversed screwcutting tool.

on the tube, 33.7mm in my case. Held in the
inside jaws by the bore, 8mm of the outside
length was given a medium straight knurl,
then a generous chamfer was applied to the
outer edge and to the bore.

The piece was reversed and the
remaining 8mm cleaned up to just below
the bottom of the knurling. This edge and
bore was also chamfered.

Aline was marked across the centre of
both sides of the ring with a centre square
and the piece held in the milling vice with
the marked line just showing level with the

Photo 10. The tool retracted.
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Photo 11. The tool swung clear.

Photo 13. A perfect fit. Photo 14. A 5C collet fitted.

Photo 15. A bit of bar used to test the new drawbar. Photo 16. The ER adaptor fitted.
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Photo 17. The ER collet assembly. Photo 18. The test bar in the ER collet.

Photo 19. The new spindle locking handle. Photo 20 This handle is used for tightening the
collet and turning the spindie.

Photo 22. The slightly reduced end of the sleeve.

Photo 21. The new split locking collar.

Photo 23. The locking collar on the sleeve. Photo 24. The completed modified spin indexer.
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Photo 25. The original fiducial indexing mark.

top of the jaw.

A iin. end mill was brought up to the
edge of the ring 5mm above the marked
centre line. The down-feed collar was
zeroed and the cutter raised clear. With
the cutter’s centre 4mm in from edge of
the un-knurled side, a Tmm cut was
applied into the side of the ring, it was
fed down to the previous zero setting,
raised and the downward cuts repeated
until fed into the side 4mm.

Leaving both table settings locked,
the end mill was replaced with a centre
drill to start the hole then a tapping drill
for M4 was fed down to a depth of
13mm from the bottom of the recess.
This was followed by a clearance drill
to a depth of 6mm.

One side of the ring was slid sideways
clear of the vice jaws keeping the centre
line horizontal, and a slitting saw used to
cut the 0.8mm slit right through that side.

The tapping was easily accomplished by
hand as it is a fine thread and the
clearance hole guides the tap. Three 5Bmm
holes were drilled 5mm deep at 120deg.
around the plain portion to allow the use
of the ER closing nut C spanner for final
tightening of the 5C collets.

An Allen screw with the knurling turned
off was fitted, (| didn't have a 7mm end
mill) and the locking tried out on the
sleeve, photo 23. The completed sleeve
was then fitted into the index head and the
locking tried out on various collets.
Although the winding handle has now
gone, this isn't a problem as it is quite
easy to turn the sleeve or the spindle with
the knurled ring, photo 24. Although called
a ‘Spin’ Indexer, | can see no need to
actually spin the spindle.

ine rindal roucn
| noticed that when the index disc was at
zero in line with the chevron marker, the
index pin was in position 9 of the vernier,
photo 25. | found index counting much
easier if the pin was put into the zero
position and a new fiducial line marked
one degree further round, photo 26.
Motice the pin is now in hole zero.
The finished indexer is a very useful
addition to my Hobbymat mill, photo 27.
All in all, this is a useful and well made
tool ideally suited to the normal range
of workshop dividing, other than for
clock makers and gear cutters. E‘
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Photo 26. The new fiducial mark.
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Photo 27. The completed indexer set up on the Hobbymat milling machine.
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REBUILDING THE
SUPER SEVEN LA

‘Richmond’ continues with
advice on repainting and
buying spare parts

Apologies

Firstly, two apologies. In last month's
article | quoted Vactra No 2 oil as
headstock oil. It isn't, it is slideway oil.
Thanks to lan Moignard of Jersey for
pointing out the mistake. The second one
relates to this article itself. Unfortunately,
two days before this article was due to
go to the editor, my house was burgled
despite an alarm system and a dog. Two
laptops, jewellery and cash went missing.
One laptop had this article on it, and as

| back up only monthly, it was lost in its
entirety all bar some preliminary notes.
So, my humble apologies, but in the
timescale | have only been able to recreate
some of the work completed. However, |
do intend to complete the series for next
month’s issue.

Being lucky in terms of space in the
workshop, if not money to spend on the
hobby, | decided that to keep within my
overall budget the only way to tackle the
repainting was to complete it at home. |
have a compressor and a spray gun, so,
whilst at Myford, | purchased a tin of
enamel to use as the “top” coat. Luckily,
Harry, a good friend and fellow club
member has completed a number of car
restorations so he was “volunteered” to
advise and assist.

You will | am sure remember the
condition of the paintwork prior to the
strip down, photo 1. Knowing the quality
of the paintwork from Myford | did not
look forward to trying to emulate it. My
only previous forays into painting and
re-spraying were either to paint the frame
of the old bike when | was a young
teenager, or to clean and repaint machine

Photo 1. Paintwork condition prior to strip down.
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Background

Last month we covered the strip down and regrinding of the bed. This month we will
continue with the bare metal strip down and re-spray as well as some of the pitfalls
when purchasing some of the parts needed to complete the project. The completed
lathe will be on display at the Harrogate Exhibition on the Hull MES stand.

tools when they first arrived in the
workshop just to make them presentable.
So, with some trepidation, one Sunday
afternoon we set about totally cleaning
and stripping the paint from the
component parts of the lathe. It is
surprising how much “crud”, oil, and
grime can actually accumulate on machine
tools. One can buy commercial degreasing
and cleaning agents, but given the prices
charged and with my budget dwindling we
decided to do it the old fashioned way —
petrol and a scrubbing brush. So, sat
outside the workshop and wearing masks
and gloves we set to, and several hours
later most of the parts were clean, and
ready for the final wash in soapy water to
clear off the residue left from the
additives. Maybe the Health and Safety
police will have a field day with this, so, |
advise extrerne caution, wear protective
clothing, and DO NOT smoke!

This was followed by a session with the
wire brush to remove the loose paint, and
in some cases a strip down to bare metal
with a wire brush in the power drill. A long
session with progressively finer grades of
wet and dry paper ensued to remove the
edges from the old paint and provide a key
for the new paint, photo 2.

It was at this point, after seeing the
results of our labour, in terms of mess,
dust and such like that | realised how
inefficient my workshop layout was, and
how messy a worker | am! In my
eagerness to get on with the job | had
neglected to cover the existing machine
tools and benches with dust sheets, or

segregate an area specifically for
preparation and spraying. Silly me!

Digressing for a while, it had been my
plan for some time to replace the Adcock
and Shipley 1ESG mill with something
larger because it only has 11in. of
headroom under the spindle. Also, the
shaper | had acquired as part of my initial
purchases when setting up this workshop,
was way too big (14in. stroke), as was
the J & S 310 Tool & Cutter grinder, which
had never been used despite assurances
from local people of work for it and me.
Further, when we moved to this house,
the machine tools were pretty much
just “thrown in” without much thought
to space, or workshop organisation.

The garage had an extension built on

to the back of it prior to when we moved
here and as can be seen in fig. 1. the
machines mostly ended up there, with
the exception of the shaper and Rapidor
saw, which was acquired as payment for
a fawour late last year.

As is sometimes the way with things, |
had the opportunity to sell the mill, shaper,
and tool & cutter grinder as a job lot, and
use the funds from that and the writing of
these articles to purchase a second hand
turret mill and have enough spare to fund
the DRO | had planned for the Myford S7.

More good luck meant | was also able to
purchase an Elliot 10M shaper and a
Herbert 0V mill at knock down prices,
which hopefully will be the subject of
further restoration articles, as well as a
small CNC mill. So, not being one to look a
gift horse in the mouth, | took the

Photo 2. Components cleaned and stripped ready for painting.
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opportunity to re-arrange the workshop
despite it impinging on valuable workshop
time. | must thank Harry, Dave, and Kevin
for their time and assistance here, without
which it would not have happened. Fig. 2
shows the new layout. Once the
restorations are complete, the plan isto
put a stud wall partition and door between
the garage proper and the extension. This
will mean a smaller heating bill and isolate
the smaller machines, which are more
likely to be used on a regular basis. | will
also be able to place the mare valuable
tooling there and create an even more
secure workshop setup with CCTV fed
back to the main alarm system. Having
been burgled once before in a previous
property and again here, | take security
quite seriously!

Anyway, back to the task at hand. Rather
stupidly, | thought that once cleaned and
rubbed down that | could then fill, prime
and paint. Not so. Given that the lathe is
over 50 years old, the old paint reacted
with the new "synthetic” paint purchased
for the job. This meant another rub down
session followed by spraying everything
with a barrier coat, meaning more time
and expense. The barrier coat isolates the
old paint from the solvents in the newer
synthetic paints. But once applied it must
not be rubbed down. Only then can spray
putty, and primer be applied with very
careful sanding taking place to ensure the
barrier coat is not breached.

Photo 3 shows the various paint stages.
The item on the right shows the light
sandy coloured barrier coat, the change
wheel cover on the left after orange spray
putty has been applied and the belt cover
in the centre after priming. There are
several important things to remember
when rubbimg down and spraying:

1) Keep an isolated and well ventilated
area aside specifically for spraying.

2) Make sure you thoroughly clean down
after rubbing down.

3) Use a tack cloth to remove the last
vestiges of dust.

4) Always use a mask.

5) Only spray in light even coats.

6) Make sure you mask anything you don't
want sprayed.

| think on numerous occasions | broke all
but one of the above “rules” (the mask),
which resulted in a lot, and | do mean a
LOT of extra work on terms of cleaning,
rubbing down, and re-spraying. Mind
you, this was a learning experience, and
| will know better for the next project.
Harry did warn me about these things,
but my youthful exuberance got the
better of me. The motto here being, when
you ask for and take adwice, follow it!

In fact, for the next project | will use a
cheap plastic dust sheet stapled to the
roof beams to isolate the spray area
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from the rest of the workshop, and |
have already salvaged a ventilation fan
from the scrap man to scoop up the dust
and spray via a filter. There seems to be
some stringent regulations in place now
regarding the expelling of spray paint to
the atmosphere, so beware.

Photo's 4 &5 show the during and after
shots of the tailstock. The effects of failing
to mask properly can clearly be seen. The
holes for the grease nipples in the top of
the casting are blocked and will need to be
cleared prior to assembly. Given the
amount of effort that went into the
regrind, | did make sure that the lathe bed
was properly masked.

Another point to be wary of is workshop
heating. Most paints cure better at the
usual ambient temp of 20 Celsius.
Forgetting that LPG fuels produce vast
amounts of water vapour and with the
extreme cold weather at that time, | was
forced into heating the workshop with the
Calor gas heater to expedite drying. Hey
presto, rust on some of the exposed parts!

Photo 6 shows the bed after an initial
coat of primer, the purpose being to bring
out the blemishes from the previous
attempts to even out the surface. Three
sessions of fill, rub down and re-prime
over several evenings produced a surface
which | thought was ready for the gloss
top coat. It wasn't, so another evening
went by, and finally it was ready. Photo 7
shows the lathe bed after two “top” coats
of machine paint. It isnt perfect by any
means, but not bad for a first attempt.
After all, this is supposed to be a tool for
use, not for looking at, even though it will
go on display at the Harrogate Exhibition.

In my previous show reviews, | have
requested that people bring along more
items of tools and tooling, so | can hardly
write an article about restoring a lathe and
then not show it, can I? This does of
course assume that | can get it there. My
transport is a Ford Fiesta and with the best
will in the world it won't fit. So, | will be
reliant on other members of the club to
help here, hint, hint.

Despite being dry, the paint still needed
time to properly harden off on the large
castings. So, | started to rummage through
the boxes of parts under the bench looking
for things to do. That is when | started to
discover all the smaller items that needed
spraying like hand wheels etc.

| had forgotten how many parts there are
even to a small lathe like the S7. Some |
still haven't completed, so, my next piece
of advice is to gather everything that
needs spraying together in one go.

Photo 8 shows the condition of the
cross and topslide as | received them, not
a pretty sight! Well, once stripped down
the wear on the undersides seemed to be
non existent, with the saddle taking the
brunt of the wear from the cross slide,
and the top slide mating surfaces showed

Photo 4. Preparing the tailstock.

Photo 5. The tailstock after painting.

Photo 6. The bed needs
more rubbing down.

no wear at all. However, as is evidenced
by the chips and marks, some unkind

soul has run both slides into a chuck at
some point in the past. So, Harry came to
the rescue again. Luckily, in his arsenal of
welding rods he has some Nickel Cast
Iron rods (725 | think) for infilling
damaged ductile cast iron.

The toolpost bolt and locking screws
were removed, and the damage repaired
on the topslide, photo 9. Note that if you
attempt to repair an edge that the
welding process will “round” any square
edges, and additional weld material is
needed to enable the corners to be built
up again. The topslide was then
“clocked” parallel onto the magnetic
chuck on the surface grinder and a few
thou taken off to clean the surfaces up.
Whilst | am extremely happy with the
work Harry has done, | think that the
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Photo 7. The lathe bed after spraying.

topslide is borderline in terms of
presentation, although from a
mechanical point of view it will work just
fine. Also, | will need to re-bore the
centre hole to accept the toolpost bolt.
You will note the filler on the top
surface, prior to sanding and spraying

- one of the jobs | missed in the first
round with the spray gun!

Giwen the condition of the cross slide,
photo 10 and the inability to completely
“fix" the topslide, | decided welding up the
gouges was not an option. However, after
a quick "lick” on the surface grinder this
cross slide will do as a spare, or possibly
become part of a future vertical slide
project. Note, that if you have previously
made attachments for your lathe that seat
on the cross slide, and they rely on the
existing centre height, surface grinding the
cross slide will increase this distance and
shims will be required. Similarly, beware
of buying second hand accessories. They
might have been made on a lathe with a
slightly different centre height to the one
on your lathe. A few thou can matter.

Whilst talking about second hand
equipment, in my last article | mentioned
buying an Allen Bradley inverter courtesy
of Ebay. Described as tested and working,
the package duly arrived Mid December
and upon a cursory glance inside the
package, all seemed ok and positive
feedback was left. Fast forward to March,
and | finally got round to testing it with the
motor bought for it. Luckily, | have some
experience with Electronics et al, and have
use inverters many times before. After
perusing the manual, double checking the
supply connections, and without
connecting the motor to the output, it was
switched on. Fizz, bang, pop, and one
faulty inverter. Subsequent contact with
the seller resulted in nothing. It was my
fault for delaying the testing of the
inverter, yet he insisted that | had done the
damage despite me adhering to the
manufacturers wiring diagram. So, it was
a case of caveat emptor, or buyer beware!
In future, | will try to buy inverters new,
whatever the cost difference. | value my
safety more than my wallet.

Some time ago when | dismantled the
lathe | applied too much pressure to the
rim of the countershaft pulley and a
section broke free, luckily only in two
pieces. A session with Harry and his MIG
welder soon had it back in one piece.
Some work is still required on the inside of
the “V" as can be seen in photo 11. Once
welded, we applied lateral pressure to the
pulley and it seems fine. The weld is in
fact deeper than you may think at the root
of the “\/". Photo 12 shows the skimmed
outer surface of the pulley and the weld is
well below the inner chamfer by the web. |
will be filling the inner woid with some
metal loaded epoxy, and then smoothing it

Model Engineers’ Workshop
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Photo 8. The cross and top slide
before renowvation.

Photo 11. The countershaft
weld after repairing.

down on the surface in the lathe. If this
doesn’t work then thankfully | do have a
spare pulley that | am able to fit.

During my period of iliness over
Christmas and the New Year, | scoured the
web for a DRO system to fit to the Super 7.
| already had experience of the Shumatech
350, a DIY yourself system, but wanted
something more “professional”. Whilst
the Shumatech system is good, and has
some great facilities, the support is reliant
on a Yahoo user group and the local kit
dealers. It mainly uses capacitive digital
scales, although add-on boards will allow
quadrature output reading heads to be
used. It is not therefore quite so suitable
for those with little or no experience in
electronics, whao | think would want to opt
fora “plug and play” system. Also, only
available in a lathe or mill version, the
console is not transferable between the
two without re-programming the PIC chip
and changing the screen overlay.
Incidentally, did you know that whilst the
majority of capacitive scales, have a
resolution of 0.0005” or 0.01mm, they
usually only have a quoted repeatability of
0.1mm. Further, | had it in my head that |
wanted a universal console (display) that
could be used either on a mill or lathe. So,
in theory, | wanted to buy multiple sets of
reading heads, one set for each machine |
wanted to use a DRO on and then move
the console between them. After all, it is
only a maximum of 4 connections, the
mains, plus 3 axes.

| contacted several of the well known
suppliers to industry. Unfortunately the
prices were alarming, well to me anyway.
Downcast, the idea went on the back
burner for a while. In February | looked
through the Ads in MEW and came
across the Jade Products (Rugby) Ltd
advert. They are the official Sino displays
agent in the UK. | rang John Devonport,
the MD, and a long discussion ensued
about the merits of their systems. The
existing Sino systems on offer really
didn’t appeal to me. In terms of
functionality, there were no significant
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Photo 9. Top slide after
building up with weld.

Photo 12. The pulley after skimming.

advantages over the Shumatech.
However, they are “plug and play”, offer
a 3 year warranty and they don't rely on
the cheaper capacitive digital scales
which are prone to malfunction when in
contact with coolant. One other problem
with the budget consoles is that some of
the advanced functions are only available
when the console is in metric mode. In
the UK we still have plans, drawings, and
kits in imperial as well as metric, and
despite the ability to convert them using
CAD or a calculator, it is time consuming.

John did inform me of two new 3 axis
display consoles, the SDS6-3V, photo 13
which catered for multiple systems (lathe,
mill, EDM, grinder) that could be
transported between machines, and the
SDS6-3LC, specifically for the lathe, but
with a nice feature enabling CSS (constant
speed surfacing) subject to having the
relevant sensors and controllers in the
lathe. Both of these consoles offer the
advanced functions in imperial and metric
mode, as well as offering “Segmented
Error Compensation”.

Each Sino reading head has a test
certificate supplied with it showing the
positive or negative error deviation for
each segment, or section of scale along its
length as per fig. 3. The actual error
figures for each section of the scale can be
input to the console, and it will
compensate automatically. Therefore, 5um
resolution scales can give an apparent
accuracy of nearer Tum.

Earlier on in the article, | mentioned the
Herbert 0V, which when refurbished will
sit next to the Super 7 and given that the
Sino console was “portable” | was
hooked. All that would be needed were
additional reading heads, photo 14 and a
mounting arm for each machine and at
£229.95 for the SDS6-3V console, and
approx £100-150 per 5pym resolution
reading head dependant on length and
footprint, the deal was done.

Photo 15 shows the after market power
crossfeed attachment to the cross slide
feedscrew. Having done some tests and

Photo 10. Surface grinding
improved the cross slide.

\.
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Photo 13. The Sino SDS6-3V console.

Photo 15. An aftermarket power
cross feed assembly.

talking to other model engineers’ it seems
that many people have just used a 12vDC
train controller similar to that used in ‘00’
layouts, but others used a specific triac
based controller and | would be interested
to hear from anyone who has one, or knows
the circuit diagram. | don't want to re-invent
the wheel in terms of design, so any help
would be appreciated.

Next month | will conclude this series with
the re-assembly, setting up, and testing of
the lathe accuracy. This will also include
wiring the new inverter and motor, the
coolant system and the installation and
testing of the DRO.

Comments and constructive criticism are
welcome at: Richmond @richmondrd.
karoo.co.uk
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DRAW PLUS
A “RICH MAN'’S” CAD

David Haythornthwaite exam-
ines a free drawing package,
which can be used to make
excellent engineering drawings
with little fuss and no cost

n lssue 132, our editor said that he

would welcome an article about using

CAD for our engineering projects

and | look forward to reading any

forthcoming articles written by those
much more knowledgeable than myself in
this black art. | have used CAD for drawings
in the past but nowadays | use a drawing/
drafting programme produced by Serif
which is called “Draw Plus”.

Originally | headed this article “A Poor
Man's CAD" but changed it to “A Rich Man's
CAD" as Serif Draw Plus is supplied
absolutely free without any restrictions as a
download from the web, and in that respect
it makes all its users richer not poorer.

Draw Plus is not strictly a CAD
programme, but is a drawing and drafting
programme using vector graphics as
opposed to the bitmap graphics used by
programmes such as “paint” etc. With a
vector graphics programme, you can draw
lines and shapes on the computer and the
shapes become objects that you may select,
resize, re-colour and move about on the

—@ drawing. As already mentioned, Draw Plus 4
is absolutely free and | upgraded mine to
version 6 and then version 7 costing
something in the order of £9.99 each time.

However, Draw Plus 4 is perfectly ok for my
type of engineering drawing.

When using the free download
programme, a “worry panel” reminds you
to register each time you load the
programme, but it does not hinder the
working of the programme at all. If you
choose to register, there is no charge, but
you do have to go into verbal combat with
a sales person for about 5 minutes, asking
you what software you use for various
tasks and you also have to give them your
email address. This obtains a registration
key but causes product emails to arrive
from them every month or two. The
download site is www.freeserifsoftware.
com and | recommend you to visit this site.
Visiting www.Serif.com will only show you
their excellent value, but nevertheless
chargeable, items, not the free versions.

So - what is Draw Plus and how do we
use it? | use it all the time for a wide
variety of tasks from engineering
drawings, sketches, electronic diagrams,
garment sketches at my work through to
making greetings cards etc. It is very
adaptable. However this is an engineering
magazine and | should concentrate on the
programme’s ability to create engineering
drawings. | create all my engineering
drawings using Draw Plus and | actually
prefer it to using a “proper” CAD
programme, although | have to say that
for major engineering plans, it would
probably be found lacking.

To draw lines in Draw plus, you can
choose a straight line tool which, surprise,

surprise, draws straight lines and if you
hold down the shift key draws them
absolutely horizontal or vertical. There is a
freehand line tool which | NEVER use and a
curved line tool which is fantastic. Drawing
a curved line involves clicking on the end
points which draws a straight line. You can
then use "handles” at the end of the lines
to bend the line into a nice curve or double
curve. If you create several consecutive
lines which close at the ends, the object
becomes a solid object which can be filled
with any colour {or not) and can be filled
with graded patterns to give shape.

There are tools to create objects of many @
different shapes and these can then be
placed on top of, or behind one another,
can be grouped into one shape, and can
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be made “solid”, "Wire"” (not filled) or
semi transparent at will. Objects can be
resized manually with the mouse or if you
use the “status panel” an object may be
resized and positioned to exact
dimensions and location. You type in the
length and breadth of a rectangle and the
object resizes on screen.

Many layers may be created and objects
can be arranged on the various layers in
the drawings. This can be useful by having
different types of objects on individual
layers. Dimension objects can be attached
to handles on the drawn objects and the
correct dimensions will automatically be
displayed - and changed in real time, if the
size of the object to which they are
attached is adjusted. Layers may be
locked, made visible - or not, printable — or
not, and may be made semi transparent.

The advantage of the modular nature of
the drawing cannot be stressed too much. |
show in fig. 1 a garment which has been
drawn by me working in the clothing trade.
This garment is made up of separate
drawings of sleeves, pockets, collar ete, all
saved separately and then assembled into
one drawing. If the collar is too small, then
| can click on it and streteh it. Click on the
belt, and | can move it around or resize it.
The belt would appear as a solid object,
hiding the features beneath. This drawing
also shows the great curved lines feature
and shows different line styles. Another
feature that | sometimes use in this type of
application is to import a photograph omto
a background layer, make it semi
transparent to make it pale, and then | draw
over the top. | remove my photograph - or
make it invisible, and | have my drawing,
overcoming by lack of artistic ability.

To come back to our engineering use, |

show in fig. 2 a part of a ball handle,
complete with dimensions. This handle is
made up of a tapered rectangle with
several filled circles laid on top of it giving
the impression of a solid compound
object. The drawing scale of any drawing
is adjustable on the paper, so for example
you can state that Tmm on the paper
represents 5mm in real life. Measurements
can be set to imperial or metric in each
individual drawing.

In fig. 3.1 show part of my electronic
circuit for the hand control of my milling
table drive as featured in MEW issue 119. 1
have saved all elements of electronic
circuits such as resistors, transistors,
integrated circuits etc. on to one or more
drawings and then | copy them onto the
circuit that | am building, rotating them
and positioning them as appropriate. It is
possible to have many drawings in
memory at the same time and to copy
parts from one drawing to another.

When making symmetrical objects, it is
often easier to draw one half of the object,
copy it, paste the copy and then flip it
horizontally - or vertically in order to
create an identical second half. Then
group the two halves into one object.
Lower in fig. 3 you will see an illustration
of a hand control box showing how a
“solid” object can be drawn. If | wish to
annotate a photograph | import it, adjust
to the correct size and add the text.

Whilst this is not a complete CAD
system, the fact that in previous articles,
MEW chose to use all my drawings
without alteration or re-drawing them
speaks for itself. Lastly, | illustrate a
cartoon of myself in fig. 4 to show the
versatility of Draw Plus.

| must stress that Draw Plus is a great
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Adapting The George Thomas
Versatile Dividing Head
for different lathes.
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May 2008

programme that one would not expect to
be provided free of charge and the
programme is packed with features far too
numerous to mention here. It is a fully
fledged, professional design package
which has to represent wonderful value in
view of the zero cost. In my experience its
performance far surpasses programmes
that are very expensive and it has proved
to be entirely reliable. There is a
comprehensive help system awvailable
which | have printed out into an extensive
manual. There are also some excellent
example drawings, the like of which | can
only dream about achieving myself.

We all have the need to create a drawing
or two from time to time and whilst the
back of an envelope can suffice
occasionally, if you have a computer, |
suggest that you download this
programme and make your drawings
something of which you are proud.

The Practical Engineer.
Making a carriage stop
and lock for a Myford lathe.

>

(Contents may be subject fo change)
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MECHANICS AND

ICE VERSION 1.6

The ICE book - two stroke engine design and construction

his is a very comprehensive
book written by someone who
has extensive knowledge of
model engines. The start of the
book is very interesting with
a look at the model engine market in the
early 1950's onwards. There is a section on
the development of commercial engines
with chapters on the ED engine followed
by the Dynamic range.

Next is engine appraisal and
performance determination. The OTTO
Cycle is covered including a timing
diagram for the ED Super Fury 1.49cc
diesel. Engine geometry is discussed in
detail as is timing optimisation and
performance curves. Mechanical efficiency
is discussed in some detail.

Volumetric efficiency is considered
together with several different scavenge
diagrams and induction methods.
Thermal efficiency is covered in a large
section with combustion theory and
concludes with a look at fuels.

—@ Next, we get a look at Gordon's
workshop. Most of the work is done on a
Myford lathe and a Wabeco CNC mill with
a fourth axis. Gordon then moves on to
Crankcase design and manufacture
covering the benefits of castings and how
to make patterns.

Machining the crankcase is covered
in great detail, including the manufacture
and use of jigs and fixtures. Cylinder
manufacture is next with details of the
machining and subsequent heat

?
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treatment, grinding and honing.
Pistons follow with details of
machining and tips on final
lapping to size.

Plain, ball and roller bearings are
looked at next followed by
crankshafts and connecting rods.
Finally fuel mixture control systems
are looked at. There are a couple of
pages about component cleaning and
processing, anodising, blacking and
plating. The book concludes with
some information about the ICE
program and some
useful charts.

This is a really
comprehensive
stand alone
book on engine
design written
by an expert
in his field.

Itis also a
necessary
purchase if you
intend to use the
ICE program to
design your engine.
It is a thoroughly
recommended read even if
you are not that interested in
model engines. If you are
interested in model engines,
it is essential reading.

The ICE program

| installed the ICE program
with no problems at all. The
installation program asked
if | wanted to keep several
files which were newer
than the ones being copied
which | did.

The program started with
no problems although it
looked like it may be going
wrong while it sorted out
the start up files. After the
initial loading, it appears
to work fine.

| had a play with some of the screens
and they all worked OK. This looks a very
professional program and the only thing |
would say is that if you want to use the
program for serious design, be prepared
to spend quite a bit of time learning all the
functions. The program comes loaded
with many existing engine designs and
will enable you to get a feel for different
types of engine. | generated a timing
diagram, fig. 1 and an exhaust pipe
drawing, fig. 2 with no problems at all. |
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only wish | had the time to learn the
program and design my own engine.

The ICE book, program and printed
manual are available from

Gordon Cornell

19 The Earls Croft,

Cheylesmore,

Coventry,

CV3 5ES

Email: gcornell@tiscali.co.uk

Please contact Gordon for latest prices.
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FIRESIDE READING

CNC Programming Handbook

3RD Edition by Peter Smid

This book is about 10in. X 8in. (250 X 200mm) and has over 500 pages.
Also included is a CD which contains many programming and machining
examples together with many training exercises based on individual
chapters in the book. Although lathes are covered the milling coverage is
far more comprehensive. This is because you can do far more with a mill
than you can with a lathe.

All G codes are examined in detail with numerous examples and
program printouts. Fixed cycles such as drilling, reaming and boring cycles
are explained in detail. It has a section on drilling various hole patterns
simply with minimum program lines, another on face milling and another
on circular interpolation.

The clear way that cutter radius offset compensation is described and
illustrated is typical of the tharoughness of this book. Turning is covered
in several chapters and the one on single point screwcutting looks very
interesting having done very little CNC turning in the past.

There is a chapter on subprograms and once you understand
the principles, you will wonder how you ever managed without
them. The one thing in the book that was missing appeared to be
parameter (variable) programming. This is a very useful technique
and although used by very few programmers, it is surprising it is
missing from this book. It does not however detract from the overall
usefulness of the book.

The book concludes with documentation for the professional CNC
programmer, a section on interfacing to different machines and a useful
maths section and reference charts.

This book is highly recommended to any CNC programmer (and
aspiring programmer) and is thoroughly recommended. It will be very
useful to the readers following the new CNC programming series.

This book is available from Transatlantic Publishers group LTD.
Box 242, 235 Earls Court Road, London SW5 9FE
Tel: 020 737326156 www.transatlanticpublishers.com

@ Price £42.50 + postage.

always useful to model engineers and |
spotted a section on injection mould
design, | must read that. It does not
completely replace the early issues, rather
in some ways, it complements them
particularly in things like machine design
and jigs and fixtures which no longer
appear to be included as they are probably
not relevant to today’s workplace.
Altogether a very useful reference
that should be on the shelf of every
engineer. It is also available as a CD
Rom at the same price.
This book is also available from
Transatlantic Publishers group LTD.
(Address as above) for £563 + postage.

The Hornby Book
Of Model Railways
by Chris Ellis

e .
istrial Press

Indu Chris Ellis has been involved with
the model railway hobby for many
years. He is currently editor of

Model Trains International. He has
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PROGRAMMING HANDBoOOK

PETER SMIp

helped Hornby to remain at the forefront
of model railways.

The book is comprehensive and deals
with the subject in a logical manner. There
are numerous colour photos and also
some useful diagrams. | would suggest
this book as a present for the older child or
grandchild who is starting to get
interested in model railways. | am sure
adult readers will enjoy it as well. Perhaps
you should buy it, read it yourself and
pass it down to a younger relative. The
Hornby Book Of Model Railways is
available from www.myhobbystore.com or
customer services at Magicalia. Tel:01689
899200. Price is £15 + postage.

Machinery’s Handbook

28th Edition

In one version or another, Machinery's

Handbook has been around for almost

100 years. It is a massive reference

work of 2,704 pages packed with useful

information. It has all the old favourites,

speeds and feeds, cutter grinding and

screw threads as well as a new section on

CNC programming and shaft alignment

amongst others. It will be valuable to the

professional engineer and amateur alike.
It has a very useful section on gearing,

May 2008
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awealth of experience and is well
qualified to write this book.

The book appears to be aimed at
the younger beginner to model
railways. The Hornby range is
covered in detail including Thomas
The Tank Engine and the Harry
Potter trains. | was one of the first
generation that grew up with the
Thomas stories, and remember
getting the books from the local
library to read. Thomas may not be
everyone's cup of tea but | am sure he has

T HombY ook 6 : 4 :
r1odel Railways._
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A SHORT GUIDE
TO FOUNDRY
SUPPLIES AND
METAL CASTING
SERVICES

here has been quite a bit of

interest in casting since Dyson

Watkins described his Myford

fixed steady in MEW issue 135,

page 33. This has prompted me
to request from readers’ the names and
addresses of foundries willing to do one
off castings for the home enthusiast.

| also include two companies that sell
casting supplies in case you would like to
cast your own and details of two useful
books in the Workshop Practice Series
about patternmaking, furnaces and
casting.

Several readers’ have supplied details of
foundries and | am pleased to list them
here. Who knows, | may take advantage of
their services for future projects in MEW.
Please only contact them if you have a
serious enquiry. While | expect all of the
businesses listed will be only to pleased to
help you, they are businesses and as such
need to make a profit to survive.

‘While advice will be freely given, you
cannot expect them to spend sewveral
hours on the phone with you while you
discuss your latest project. Please be
prepared with a list of your questions prior
to ringing. Fimally, if you do get a casting
made, please consider writing an article
about the finished item if suitable for
inclusion in MEW. | would like to thank all
readers who emailed or phoned with
details of the foundries listed.

Foundries

South Lincs Patterns, Foundry Division.
They will cast in a wide range of ferrous
and non ferrous metals, far too many to
list here. They will also make patterns if
required. Free quotations and advice are
available. Tel: 01775 722988 and ask for
David Harriman.

AJD Foundries

Iron bronze and aluminium castings

AJD will cast direct from your pattern or
from an original casting.

Unit 29 Dawley Trading Est, Stallings Lane
Kingswinford, DY6 7TAP

Tel: 07926344537

Email: Andydean81@aol.com

Taylor & Sons Founders

They will cast one off castings or batches,
in Aluminium, Gunmetal, Bronze or Cast
iron from customer's patterns, or make
patterns from customer’s drawings.
Church Street, Briton Ferry, Neath

Tel: 01639 813251

Contact Jason Williams, Foundry Manager.
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Mr R.A.Coussens (Castings) Limited

Roy is able to work to good home made
patterns in cast iron, brass, and aluminium
all from good quality Ingot materials.

The Old Foundry, Grove Road,

Morthfleet, Kent, DA11 9AX

Tel: 01474 533188

Email: royeoussens@tiscali.co.uk

Taylormade Castings LTD.

Offer a wide range of casting services
from one offs to quantity production.
Cobridge Road, Stoke on Trent, ST1 5JP
Tel: 01782 261637
www.taylormadecastings.co.uk

Email: info@taylormadecastings.co.uk

The ‘FUSION’ furnace
Roy Hall Combustion have introduced the
‘FUSION’, an innovative low cost metal
melting crucible furmace for artists and
engineers wanting to make castings from
a wide range of non-ferrous metals and
processes. The ‘FUSION’ furnace has a
capacity of up to 18 kgs brass or 6 kgs
aluminium and is capable of temperatures
to 1,200 C, depending on burner selection.
It will also melt bronze, copper and
precious metals including gold and silver.
Roy Hall Combustion supplies the
furnace and a full range of accessories
including crucibles, lifting tongs, moulding
equipment and safety protection
equipment. There is a demonstration
‘FUSION’ furnace which can be seen in
operation by interested buyers at their

The “‘FUSION’ furnace

production facility in Seaford East Sussex.
The furnace is delivered complete ready
for operation only requiring connections
to services with fully detailed easy to
follow instructions.

Roy Hall Combustion Ltd.,

56 Wellington Road, Denton, Newhaven,
East Sussex, BN9 ORH

Tel/Fax: 01273517119
www.furnaceexchange.com

Email: sales@furnaceexchange.com

John Winter & Co LTD.

JW supply a wide range of casting
equipment and consumables.

PO Box 21, Washer Lane Works,
Halifax, HX2 7DP

Tel: 01422 364213
www.johnwinter.co.uk

Email: carol@johnwinter.co.uk

or phone Carol for a free catalogue.

Workshop Practice
Books
There are two books
in the Workshop
Practice Series that
deal with casting. They
are both written by
the late Terry Aspen
who wrote numerous
articles about casting
in Model Engineer.

The first one is No 4,
Foundrywork For —
The Amateur. |
This book is a
very good
introduction to
making a
furnace, a
comprehensive
section on
pattern making
and the actual
moulding
process.
Casting
information is
covered in a few pages.

The second book is The Backyard
Foundry. This is again a comprehensive
guide to patternmaking with a bias
towards locomotive castings. There is also
a very good guide to making your own
furnace using a variety of heating
methods.

Both books are available from vwww.
myhobbystore.com or from Magicalia
customer services, Tel: 01689 899200.
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Well the decision seems to be
Ul"IClI"Itll"IOUS . here ACOI‘I‘I
or Halifax! Unldenhfled lathe
Since it doesn't have the Logo, it could

be any one of the three but since they

are all clones, - - well. | would like to
thank, through the magazine, everyone
who took the time to respond. Each one
has contributed a snippet of infarmation
which has moved the process on. Getting
the right websites has of course been a
major help. | have had direct contact with
those people whose emails you passed to
me and would be happy to thank others
personally if they have agreed for their
email address to be passed on. A special
thanks to young Ant who helped to lead an
“0Old ‘Un" out of the darkness. Things are
so much easier now that | kmow what | am
looking for. Once again, many thanks to
MEW and please keep up the good work.

The Editor replies: Following an offer
from a reader and a donation to charity,
Mick now has a set of change wheels
for his lathe.

Machine vices

| have been reading with interest

Harold Hall's descriptions of workshop
equipment and, in particular, about the
machine vice. | fear he has overlooked
one very important feature singularly
lacking in most, if not all, commercially
available vices sold today. Harold is so
nearly there with his drawing Sk.2 on
page 13 MEW April 2008 where he shows
a component and the closing vice jaw
lifting under clamping pressure. If, and |
stress the “IF”, the axis of the pressure
screw were %in. (3mm), or more, ABOVE
the centreline of the vice jaw, then the
propensity for jaw lift is greatly reduced if

Scribe a Line

Please send your letters to Scribe A Line (or Readers’ Tips), The Editor Model Engineers’ Workshop, Magicalia Publishing
Lid., Berwick House, 8-10 Knoll Rise, Orpington, Kent, BR6 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 to the writer of the best letter (the editors
decision is final) and also another book for the best readers’ tip 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.
myhobbystore.com to order online. Graham Johnston receives a Workshop Practice book on casting for his ‘Star” letter
and Hubert Elffers receives one for his excellent fip on the drilling machine.

The vice type as in Harold’s photo 18
where the screw is below the jaw is
probably a better option provided that the
under-slides are precision fitted and
maintained. Otherwise | would suggest
that jaw and component lift - drawing Sk.2
again - is inevitable.

Secondly, and particularly in industry
where manual operation is still done,
study of the vice HANDLE will inevitably
show signs of considerable abuse on the
anti-clockwise side where a hammer has
been used to give a greater degree of
tightening. It is probable that the same
hammer will also be used to farce the
component down into the vice where it
has already ‘lifted’ from the condition
described above. | used to do it myself on
a badly worn, abused vice and write from
practical experience.

Buying a new vice also has its

allowed to do that sort of thing.

swallowed a fly .. ."”

the reasons | bought the lathe.

hair dryer for the blower.

Firstly, thank you for a great mag. My knowledge

. of metalwork could be summed up by zip, zero,
zilch — well all but a few memoories of secondary

school metalwork some 40 years ago when kids were

| bought my C2 mini lathe in October 2007 and started to
buy MEW. Soon afterwards | bought a super X1L mill. The
bug had bitten! (And thank you to Arc Euro for some good
advice on what additions to buy and what not to buy.)

You know that old song “There was an old lady who
Well my tale follows a similar line. My
first hobby has always been electronics and about 12 months
ago | became interested in brushless motors. | built a
controller and found an old DVD drive motor to rewind.
It soon became clear that if | wanted any power out of it,
| would have to replace the magnets with ‘super’ magnets
and would have to do a bit of turning. That was one of

To wet my appetite, MEW published the John Rutter article
and the Dyson Watkins feature on a home made steady. |
would need a steady. (The C3 one is a little small.) But how to
do the casting? Well, | came across some stuff off the internet
that suggested you could make a crude set-up using a steel
pot as the crucible and charcoal as the fuel. Finding other
suitable materials for the foundry became a problem. My first
set up was very crude. Some engineering bricks, a couple of
slabs, a stainless steel sugar pot, some BBQ charcoal and a

| made a simple pattern similar to Mr Watkins’, but without
the necessary parting powder, decided to make it as an open
mould - extra thick to allow machining off of the overfill.

The result was as you might expect was pretty rough. | had

quite reasonable.

‘fume fever') and started looking round for more sources
of aluminium to feed my addiction. My mother came to the
rescue with an old cast aluminium patio set that my sister
had stored in her garage. | was assured it was no lomger
needed and she would be glad to be rid of it.

For my next attempt, | added clay to the sand and made
sure it was drier. | also tried a bit of additional bonding by
spraying the mould with dilute PVA glue and allowed it to
dry in front of the fire for a couple of days. The results were

The conversation with my mother a few days later must
have been interesting to anyone listening in. “Yes, I've melted
down a couple of Margaret's legs and I'm going to do the
same with her back next”. | still haven’t made the brushless
motor but oh the joy of discovering new things. It's not the

Mick Morritt not banished altogether. drawbacks. A few years back, and wanting
Brushl motors and lots of things to learn about water content and binding
cusilng r eginners agents! | was now hooked by the casting bug (possibly

getting there but the journey.
Thank you again for a great mag.
Graham Johnston, Cheltenham

May 2008
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PRESENT DRESSER AT AN ANGLE TO
THE WHEEL SURFAGE
MAXIMUM DRESSING CUT
PER FPASS = 0.002in.

INDEX OCCASIONALLY TO KEEP
THE POINT SHARP

/

TOP VIEW
OF WHEEL
|
ROTATION DIRECTION OF

ROTATION

e

SHOWING CORRECT ORIEMNTATION

MODIFIED VIEW OF A DIAMOND DRESSER

something a little better than the “Dore”
large capacity 'kit’ one | had been using
for many years — actually the casting
broke due to using excess pressure on
the tightening screw once too often - |
still have it though it is now some 2%
imches shorter. | looked around various
suppliers’ stands at exhibitions and
eventually chose a swivel base type with
80mm wide jaws opening to 66mm. The
display model appeared to offer the best
choice even though its screw was on the
centre line of the closing jaw. | took
away a pre-boxed item without
examining it. | had already noted the
detachable tenon’s on the underside of
the display main body thinking that this
would give a reasonably square
accuracy on my mill table even though |
would need to modify these to suit my
imperial tee slots. Particularly annoying
was that while the show vice base was
graduated in degrees, 90deg. each way
from a centre line and the zero was
approximately in the centre of the visible
arc, the purchase unit had this centreline
at least 20deg. to one side and | would
have returned it for exchange but for the
125 miles (ish) between my home and
the supplier's base stores. | decided to
re-calibrate by setting the base on my
lathe's faceplate, machining off the
original graduations and remarking with
the aid of George Thomas' headstock
dividing unit.

‘With regard to the vice tenon’s |
removed the originals and gripped the
inverted vice on to a bar firmly clamped
across the mill table set accurately with
a dial indicator. | then very carefully
milled out to suit new tenon's to fit my
%in. wide milling table slots, which,
fortunately are still in good condition.
Once fitted, | replaced the vice, clamped
it down, and checked the fixed jaw for

56
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Grinding Wheel Dressing
Re - grinding wheel dressing in

MEW issue 133 Scribe a Line. | am
an experienced diamond toolmaker
of many years experience; | have
enclosed a drawing showing the
need to offer the dresser at an angle
to the wheels surface. This gives

a ‘chisel’ action, which cuts away
the worn material to reveal a clean,
sharp surface. The tool shown is an
octahedral diamond with a good
point. The tool should be used with a
maximum 0.002in. feed per pass and
indexed as indicated in the magnified
view. My company supplies these
dressers at a very reasonable price.

Richard C Osboarne

Director Richard Osborne LTD.
124 Ladysmith Road,

Enfield,

EN1 3AB

020 8363 5936

accuracy with the dial indicator. | was
satisfied with the result.

| then replaced it on top of the swivel
hase noting that, due to my machining
off of the angled side, there was now a
visible discrepancy of where the zero
mark on the vice's bottom flange side
came in relation to the circle of
machining. Then the ‘penny dropped’ so
to speak for | realised that the original
tenon slot was not on the axis of the
swivel base but off-centre by about -
difficult to measure - Yazin. (0.8mm)
which, should one want to turn a
machined component though 180deg.
and re-machine, then the error will
double sideways. Even on this new vice,
there is a tiny amount of component
‘lift’, which is only cured by the
aforementioned downward hammer
blow. Tip - use a lump of copper,
which is less likely to damage the
component surface.

The swivel base also had tenon's on it.
Having already discovered the offset,
this was positioned inverted on my
rotary table and a new slot milled in on
the true axis and a single full-length
tenon fitted.

David Piddington by email

Chinese lathes and mills
| congratulate you on the high standard
of the magazine

The choice of subjects for the front
cover has always been interesting and
personally | have no real problem with
the photographs used, however, bearing
in mind the title of the publication, could
we not have more ‘model’ subjects i.e.
railway locomotives, traction engines,
marine engines, aircraft engines, clocks,
workshop tools? Also, whilst | note you
prefer to leave long multi part
construction articles to ‘Model Engineer’,

could you consider articles showing in
detail how to undertake certain aspects
of construction i.e. Set ups for cylinder
boring, the process for hand milling
crank cases (outer and inner) for aero
and motorcycle engines?

May | also make a plea to authors to
consider making some of their articles a
little more ‘basic” for the newer
members of the model engineering
fraternity, some do assume a level of
knowledge which newer recruits who
have not undergone formal engineering
training will not have.

May | also congratulate Dave Fenner
on his articles on the C3 Lathe, but raise
the following observations:

1.The work described in the article to
bring the lathe to a satisfactory
operating standard is akin to the Pre
Delivery Inspection a car dealer does
before you or | buy a car, and | would
have thought it only reasonable that
this is always done by the importers
before selling an imported lathe (if the
manufacturer cannot be persuaded to
‘finish’ to a ready to use standard
before shipment) bearing in mind that
an appreciable number of purchasers
will be new comers to our hobby. (I
realise Arc Euro Trade are giving us
the choice - at a price, but | feel that
this type of work is a basic pre sale
activity for any item.)

2.1t is obvious from my reading of hobby
groups on the internet that the
Chinese lathes imported into both this
country and the United States are
‘badge engineered’ for the various
importers and suffer from some fairly
basic faults/variations - and yet when
one looks at the manuals supplied
with them it is obvious, as the
American model engineers have
already discovered, that the exploded
parts drawings and parts identification
lists for a number of suppliers lathes
are identical and only change when an
importer eventually re draws the
illustrations and re- numbers the parts
lists! Also it would appear that these
lathes/mills are assembled in one
factory for the importer concerned,
their constituent parts having been
made in various factories in China

3.Given the often long timescales
guoted to obtain replacement parts for
these lathes is it not possible for the
British importers to get together to
create a unified spares support system
for the benefit of British users and also
to produce a far better manual,
especially for the benefit of the new
comers to our hobby.

| would add that | am a user of a Chinese
lathe and a Mill/Drill and generally
happy with the operation/performance
of both, and happy to consider
modifications as required, much like
Myford and other British lathes have had
modifications produced for them over
the years, but feel that UK users could
be a little better served with background/
servicing/operation information when
purchasing such Lathes, Mills etc,
bearing in mind that many will go to
new comers to our hobby

D J Harris, Frome

Model Engineers’ Workshop
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The Editor replies: It is hoped to cover
all sorts of turning and milling setups
in the Practical Engineer series. | have
plenty of steam engine casting sets

to machine and will show some of

the more interesting setups in future
issues. A lot of the setups in the new
CNC milling series will be applicable to
manual machines as well.

Chinese lathes are built down to a
price. Also they are probably made with
unskilled labour. They are at best looked
on as a kit of parts that come ready
assembled. They are probably machined
to a high accuracy but may use low cost
parts for some components/ assemblies.

| wonder how many people would buy
a cheap Chinese machine if they were
made to the standard and price of a
Myford for instance. | believe several of
the machine dealers’ strip, clean and
reassemble Chinese machines before
they reach the end user. Arc Euro Trade
give you the option of buying the basic
machine with no frills at a very
competitive price or buying a ready
prepared machine at a premium. An
unprepared machine will do a good job;
a prepared machine will make it easier.

The C3 lathe has sold well and a lot
of readers’ have taken out a
subscription on the basis of this series.
Mot everyone is doing precision work,

J s{/ _- Gap in speed range of drilling machines
st = In Harold Hall's ‘Introduction to the drilling machine’ appearing in
-ﬁp .. MEW No 135, he refers to the interval of 680 rpm to 1170 rpm on
his 16-speed machine. | have a 12-speed Warco drilling machine
. with a speed range of 230rpm to 2730rpm, with a similar speed gap
of between 570rpm and 1080rpm. | have overcome this problem by

obtaining a vee belt of the correct length to span the motor pulley and the
drill spindle pulley, leaving the intermediate pulley lying idle.
Using the pulleys 2B or 3C with this direct drive produces speeds of 750rpm
and 870rpm, thus bridging this gap. It is a bit of a nuisance removing the two
existing belts and replacing them with the new long belt, but when necessary, the

desired speed may be obtained.

an unprepared lathe will do fine for the
occasional turning job that it is required
to perform. When a user starts to
realise the limitations of the smaller
Chinese machine, then they will
consider a better machine (possibly
second hand) and upgrade accordingly.
| for one want to see the continued
availability of cheap Chinese machines,
they are the reason new users will
come into the hobby.

Starting a centre drill true

| was having trouble persuading a
centre drill to start correctly into the
end of a brass bar when | remembered
Len Mason’s tip on how to overcome

Hubert Elffers

this problem in his book, Using
The Small Lathe. The idea is to place
a square (or rectangular) section
bar in the tool holder sufficiently high
that the squared off end can force a
normal drill bit off centre. The lathe
is then started and the drill bit fed
in slowly whereupon it will cut a
depression in the bar end. As the drill
bit is fed in, the square bar is retracted
thus allowing the drill bit to mowve into
the centre of the depression where it
will be found to be correctly cutting
on centre. I've never had this problem
before, but on this occasion Len's tip
became a life saver.

Peter G. Shaw by email

@ CLASSIFIED ADVERTISING

PLEASE TICK ONE BOX ONLY
WORKSHOP [ | MODELS & BOOKS &
EQUIPMENT |___| MATERIALS PUBLICATIONS REREIEES GENERAL
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Every effort will be made to include your ad in the next issue to be
published, but this cannot be guaranteed.

Advertise for FREE!

send your lineage (25 words max) to: mefreeads@magicalia.com Fax: 01689 899 266.

OR POST TO: ME FREE ADS Magicalia Publishing Ltd,
Berwick House, 8-10 Knoll Rise, Orpington, Kent, BR6 OEL
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@ CLASSIFIED ADVERTISING

WORKSHOP
EQUIPMENT
FOR SALE

Waterlooville.

Portass lathe, 3-%&in.
centre height, BGSC, 3 & 4

Magnetic table 10in. x 4in.,
Motorised hand shaper,
Hydraulic planer, bandsaw

Tel: 0161 6522404 Oldham.

Dovetailed over arm
support and arbor for

jaw chucks, change gears, and 3ft. x 2ft. surface plate. rohtiale il
Perfecto shaping machine, Some tooling, motorised on  Phone for prices. Tel: 01397 705390 Fort
automatic version. bench. £250 Tok: G120 TH0AZY William,
Tel: 0207 6398369 Tel: 01670 763086 Barnsley.
Brockley. Northumberland. Atlas 5in. x 24in. centre

Hand shaper, Gin. stroke. £80.
Tel: 01472 752068
Grimsby.

Alexander die sinker
pantograph miller model 2A
including cabinet mounted
Alexander tool grinder with
manuals
Tel: 0116 2873607
Leicestershire.

Myford ML7 long bed
lathe as new, with drip tray
and mounting blocks. 3 &
4 jaw chucks, vertical slide
etc. Very little use. £1500
Tel: 01702 526518 Leigh-
on-Sea.

Myford Super Seven
apron, saddle and cross
slide. £100. Diatec 12in.
vernier calliper. £10.
Chronos 8in. vernier height

Selecta Unimat lathe in
original maker's case, little
used. It turns - mills - drills
- saws - polishes and grinds
with accessories. Collectors
item, best offer around £250.
Tel: 01745 855592
Denbighshire.

Edwards “Perfect” 24in.
pyramid rolls. £200. Clarke
CDP-9FB 3 Morse pedestal
drill. £120. Murex 240 volt
Tig Welder. £250. Single
to three phase convertor.
Allspeeds model 3075 3KW
includes speed control,
soft start and electronic
overload. £100.

Tel: 01283 542558
Burton-on-Trent.

Alba 1A high speed shaping
machine, 10in. stroke, single
phase. £275 ono.

lathe, PXF, single phase,
boring table, 3 jaw chuck

& faceplate. £350. Centec
horizontal mill on original
stand, single phase.

£425. Large selection of
engineering tools, too many
to list, phone for details.
Tel: 01684 592968 Worcs.

Sieg C1Screwcutting
lathe with variable speed
motor, capacity is 140dia.
X 250mm long, with 3 jaw
chuck, change wheels,
compound slide rest, rear
tool post and tailstock
chuck, all as new. £200.
Tel: 01727 862841 St.
Albans.

230mm wood bandsaw,
254mm circular table saw,
Single phase motor on
rubber mountings ex ML7,

TOOLS
WANTED

Chuck jaws for a 5in.
Burnerd chuck model No 30A.
Tel: 01733 262119
Peterborough.

MAGAZINES
WANTED

Model Engineers’ Workshop
issues 2,3 and 17.
Tel: 01383 737052
Dunfermline

Model Engineer vols.
113&114 about Westbury
paddle wheel engine. Beg,
borrow or buy.

Tel: 01623 795186
Nottinghamshire.

gauge. £15 )
Tel: 01977 645564 Tel: 02392 466212 24in. plate bender. . MANUALS
S Hayling Island.. Tel: 01962 714654 WANTED

Myford Super Seven lathe
single phase on cabinet with
drip tray and raising blocks,
reversing switch, faceplate,

Centec 2 horizontal mill
in good condition , single
phase, buyer to collect.
Tel: 01707 333086
Hertfordshire.

Winchester.

MACHINES
WANTED

Eliot Alba shaper model
1a. Instruction manual,
photocopy would do.

Tel: 01582 715972

chucks and 4 way toolpost. Amolco, Rodney or similar ~Harpenden.
Excellent condition. £995. CBoxford ME10 lathe, type milling attachment for
Tel: 01132 380045 Leeds. single phase on wheeled Myford Super Seven.
Myford Super Seven stand with 3 jaw, and Tel: 0116 2707774 MISC ELLAN EOUS
lathe with gearbox, extras, faceplate. Some tools Leicester. OFFERED

materials, taps and dies,
reamers, pedestal drill
grinder. £1500.

Tel: 01494 782898

included. Mainly used on
plastics. £500 ono.
Tel: 01322 863187 Derhy.

14mm clamping set,

Myford ML10 lathe in
reasonable condition
Tel: 01524 858511

Aluminium angle 1-%%in.
x 1-%4in. x 3/16in. 4 off
39in. long @ £5.00 each.

Chesha 2 o Morecambe. Aluminium flat 4in. x Yain.
esham. boxed & unused. Cost 2 off 68in. long @ £20.00
Myford ML7 lathe, new ~ £59.95, £25 + postage Disre WeBthiry herich each. Aluminium channel 6in.
belts with stand & drip tray, ~ Tel: 01205 353773 milling machine, finished or  , o 24/ 6/16in. 1 of
3&4 jaw chucks, drill chuck, Boston. galr.t 3:2;3 795186 52in. long @ £30.00 2 off
change gears, faceplate & 4 Colchester Student ks : g 83in. long @ £40.00 each.
Nottinghamshire.

way tool post. £475
Tel: 0239 2591167

| ‘ MEW200838_p05S8.indd Sect:2

lathe, inside and outside
micrometers up to 9in.,

Myford M.L.4. lathe.

@

All brand new & unused.
Tel: 01522 868709 Lincoln.
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A selection of conventional machines for the medium size workshop

280B Belt Drive Lathe

* Wide, double vee bedways — hardened and ground
e Precision spindle support on taper roller hearings
& Offset facility to tailstock

® Large cross slide with two full length tee slots

® Metric and imperial thread cutting

* Reversible leadscrew for left hand threading

Drill chuck, arbor and live centre free of charge
£1100.00

*® Hardened and ground bedways

® Precision ground spindle supported by taper roller
bearings

* Quick change gearbox with change wheels for
imperial/meteric threading

® Tee slotted cross slide

® Zeroffriction dials

Drill chuck, arbor and live centre free of charge
£650.00

BV20 Lathe

* Fully enclosed geared headstock, speed selection
by lever

* Precision ground vee bedways

* Large bore spindle

* Set over tailstock facility

# Tee slotted cross slide

* Zeroffriction dials

Drill chuck, arbor, and live centre free of charge
£535.00

Please mention ref.AD0307 when contacting our Sales Department

Prices include VAT e Delivered UK mainland * Please ring for comprehensive sales literature

Tool Cabinet

ZX-15 Milling Machine

* 3MT Spindle bore

* Wide cross slide for
maximum support

¢ Tilting head - worm
gear mechanism

® Rack and pinion quill
feed for drilling operation

® Fine feed to quill for precise
milling and boring

Set of 3 direct collets
free of charge

£550.00

*® 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

BDS 690 Belt and Disc Sander

* Floor standing machine,
with stand supplied

® Cast iron bed

* Tilting table, with
mitre gauge

* Table can be used with
the sanding
belt in a vertical position

* 31 hp motor

» Belt size: 6" x 48"

* Disc size: 9"

o Table size 121" x 61/8"

£175.00

6” Bench Grinder

+ 500w motor

* Powerful machine fitted
with strong tool rests

* Lock on safety switch

* Eye shields

* Smooth running, with large,

high quality bearings and balanced components

£75.00 (Optional stand £49.00)

Economy Mill Drill

¢ Straight forward belt drive
mechanism

* Rack and pinion feed for
drilling operation

* Precise fine feed for
milling and boring

* 3IMT Spindle

Collet chuck set
free of charge

£680.00

2F Drill

* Floor standing

©2MT Spindle

¢ Chuck capacity 16mm
*Throat depth 215mm
*Size of table 355 x 355mm
*1 hp motor16 speeds

19 piece drill set, metric,
free of charge

£235.00

2B 12 Bench Drill

*2MT Spindle - o o
*16mm chuck capacity -
*Throat depth 195mm
*Size of table 290 x 290mm
*Tilt of table 45-0-45"

19 piece drill set, metric,
free of charge

£190.00
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.m 12 SPD MILL/DRILL
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welding « Low amp
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MAIL ORDER
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ORDER ONLINE
www.machinemart.co.uk
Over 6500 products, see the full range

NEW STORES
Sunday Opening at
Burton Upon Trent
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GET YOUR FREE
COPY NOW
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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.




FREE 7 CALIPER

ou subscribe to Model Engineer
I e

DIGITAL CALIPER WITHIN 300mm

e Worth 32499 ~ OPERATING INSTRUCTION
e Quality stainless steel frame :

¢ | CD 4 way measurement
¢ 0.01mm graduation

® True mm/inch conversion
® | ocking screw

i FREE PLAN
WETH THIS ISSUE

e HURRY!
e = Offer ends: 15" May 2008

@ BY PHONE: 08456 777 807 quote ref. ES02 @ ONLINE: www.subscription.co.uk/mde/ES02
Alternatively, you can complete the form below and return, with payment, to the address provided

UK ONLY SUBSCRIPTIONS: DIRECT DEBIT SUBSCRIPTIONS (UK ONLY): CODE E8D2
[l would like to subscribe to Mode! Engineer for 1 year [11would like to subscribe to Model Engineer
(26issues) with a one-off payment of £53.50, SAVING 25% and SAVE 27%, by paying just £1299 every 3 months by Direct Debit
(UK OMLY)
OVERSEAS SUBSCRIPTIONS: Please complets form balow
[l would like to subscribe to ME for 1 year (26 issues) with a one-off payment:  Instructions to your bank or building society to pay by Direct Debit.
() Europe (incl Eire) £78.00 [ ROW Airmail £85.00 Originator's reference 422562 €)s:
[ H i 3 Debit
PSP oo ey e ey oS T YT T P mepm——— | Pay £12.99 every 3 months by Direct Debit (pleass tick)

Name of bank i ’

AdrRER T BaRIC: oz s e S e [

PAYMENT DETAILS:

[! Postal Order/Cheque [ Visa/Mastercard [ | Maestro P R A o
Please make cheques payable to Magicalia Publishing Lid and write code EBI2 on the back

Cardholder's name... Account holder...
Card no: (Maestro)

HNEEEEEEEEEEEEEEEEEE — e — _=
EXDIY Q18 s SWHCR [SSUR N0, VI AT code| [ [ [ ][] Accountnumber| | | | | | | | |

Instructions to your bank or building society: Please pay Magicalia Publishing Ltd.
Signature............... Date Direct Debits from the account detailed in this instruction subject to the safeguards assured by the

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 Inital BN 11T R —— Reference Number (Official use only) : [ | ] | l [ | ] l |

Please note that bamks and building societies may not accapt Direct Debit instructions from some types of account.
Add TERMS & CONDITIONS: Offer ends 15 May 2008. Subscriptions will begin with the frst avallable issue. Pleass confinue to buy your
"L R W TR ol e Inwrifing o the Puttisher endwill ot be g

©n accounts with less than £20 credit, nbsaumndwgemllwdywwll mmmwm Refunds wil only be given
at the Publisher's sche discretion. W wil Lise the: contix ,wwywrmaw
subscription. ¥ you are also happy forus olher =] I and Magicala
Publshing Lid. pleass indicate here: Contact by: [emai Ellslsuhune Clmobile. i you are happy for us to pass your detais on to
Postcade. Country other canshully selected comparies to confact you about their products and senices please indicate here: Contact by: [Jemal [

telephona [l mobila. If you do NOT wish Ls you by POST about p sanvices avalabie om Model Engineer and
Magicalia Publishing Lid, pleasa indicate here (] qumMTwmwmmmmdmhmnmmmwmmm
Tel Mobile contact you by POST about their products or services please indicate here [

"""""""""""""""""""""""""""""""""""" SEND TO: MODEL ENGINEER SUBSCRIPTIONS, TOWER HOUSE,
Bl SOVEREIGN PARK, MARKET HARBOROUGH, LEICS LE6 9EF

| ME advert SUBS.indd 1 g 3/4/08 14:41:39 |




First stop for:

Plans * Parts * Books
Binders * Show Tickets
DVD’s « Back issues
Subscriptions

Magicalia at its finest

For our stock at a glance visit

www.myhobbystore.com
or phone 01689 899200




Phase

Converters [0 [giV-t-Te [[-Tol MoTo M ] ¢

DIGITAL INVERTERS

Basic 220 Volts input - 220 Volts

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 1o 3 HP(D.18kW up to 2.2kW) and
offer SOFT START, SPEED, ELECTRONIC
BRAKING and JOG functions via the low

We also offfer ADVANCED
INVERTERS in the same size
range as above, these offer all the
functions of the basic inverters
BUT they drive the motor wsing &
method known as torque vector
modulation, this can only be used
on single motor applications such -

a5 a lathe spindle and offer super smooth speed control over
voltage remote control terminals, they are perfect for fitting  the full range and also full power even at very low RPM, in
into workshop machines, it is often possible to connectthe  addition to this advanced inverters also offer extra functions
remote START/STOP and FOWARD/REVERSE to the machines like 3 wire START/STOP control so they can interface to a
existing controls as long as they are of the maintained type ~ machines existing pushbutton control, removable display

DIGITAL PLUG & PLAY CONVERTERS,
POWER YOUR WHOLE WORKSHOP WITH
ONE CONVERTER

These units come in sizes ranging from 532 HP up to 30 HP
and they will convert a single phase 240 Violt supply into

a 415 Volts 3 phase regulated output, various versions

are available from units to power basic machines up to
advanced systems that can be used to run CNG machines
and welders via a workshop ring main and :are able to run
more than one machine at once, please call us with your
requirements.

Prices start at £499.95

(IE not push button). panels, built in PLC logic and advanced ation are
* Y HP(D.18KW) £77.50 = %2 HP(0.37kW) £94.95 just some of the extra functions these units offer, please
* 1 HP(0.75kW) £134.95 = 2 HP(1.5kW) £189.95 contact us for more information and prices on this range.

+ 3 HP(2.2kW) £239.95 Prices start at £149.95
Basic 220 Volts input - 415 Violts output 3 PHASE ELECTRIC MOTORS
These basic 415 Volts output inverters We offer a range of high

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 Valts output means
they can be used with motors that are
NOT DUAL VOLTAGE, this would often

quality aluminium 3 phase
motors in sizes ranging

from 90 Watts('/s HP) up to
2200 Watts(3 HP), the 90 W
motor being one that's small
enough to hold in the paim of

be the case on older mators or on your hand with 2 9mm shaft
DUAL SPEED motors. that's perfect for fitting to
1 HP (0.75kW) £274.95 bench top lathes etc.
« 2 HP (1.5kW) £329.95 Prices start at £39.95
* 3 HP (2.2kW) £419.95
MOTOR & INVERTER PACKAGES

We also offer matched motor and
’ I inverter packages for retrofitting to

All of the inverters above are available »
as [P-65 units for applications where
dirt/dust or fluid ingress may be a
problem, these units have a built

in mains powesr ONOFF 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 kLo
of these units,

your machine with remate control
boxes if required, we can supply
everything you need for these
| conversions including motor pullleys,
. cable and connectors,
Please contact us with your
requirements.
Prices start at just £99 !

Tel: 01773 811038 Fax: 08717 334875

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 help 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 tradiing name of Drives Direct{inverters) LTD:

Mob: 976 766538

GET
WOODWORKING
.COM

Register Free Today
and get these great benefits

¢ Free entry into our monthly
members prize draw

# Yourown gallery areato
show off your projects

# Unlimited access to site
articles and reviews

® Free reign onthe GW Forum

GETWOODWORKING 7he ultimate woodworking resource

—| ‘ MEW200838_p063.indd 1 @

Recycle your mogazine and seven days later
it could come back as your newspoper.

(¥recydle

The possibilities are endless.

3/4/08 12:50:45 ‘ |



Al acvertisemerts will be inserted in the first avalable issue
There are no rembursament for cancelaions. Al atvertisement must ber pre-paid.

by people who sel goods i the course of business I make that fact clear
Consequenty all frade ads i Modey Engineers’ Workshop camy this ‘T symbol

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

- CLOCK CONSTRUCTION & REPAIR
. TAPS B DIES s | N Carr's Solders 55| | Books by John Wilding and others
LARGEST m urer'suppier 27 years ality
" i quality HQS taps & dis beter then HSS) cutssaindess Cadbury Camp Lane g:ﬁﬁ gm_, :;
111 AWARD winning ALL types'sizes: BS W, BSF, UNC,UNF ; i i 420 48
RSP, e\;rﬂglnpsr STl W.ESH, BA. Mad h:;,r Clapton in Gordano, Bristol. BS20 7SD www.ritetimepublishing.com
= Tel:01 275 852 027 Fax:01 275 810 555
hmm ;g;tlmmgm &.’d Email: sales@finescale.org.uk
EETTIES S - MES (090)+ MEA @R www.finescale.org.uk [13.5{ T iITESLA
,;E-ugr?;emmnumwmrwaw i 7.

o e 3% Model E: dies SMOOTH, QUIET, HIGH PERFORMANCE
=L PR o g tops & VARIABLE SPEED CONTROL FOR YOUR LATHE OR MILL.

- SRR S8 12

ME4 = S32 V16,7032, V4,932,516, V8.7/16,1/2 dall 324pi) — fLmck s =
BAZ =0,1,234,5,6,7,8.9,10 (ask for prices or see websle) m"s"'m'e | matched matcr. Al pre-wired rasdy s gof
- i cemvearens * Powar Range: 1209, 19, 280 30d .
\Ei= m;ywnmslimg'msﬂ&tallﬂuh THE ONE-STOP CONVER :f: Roﬁ f\‘{‘”’ + AMAZING 10 YEAR WARRANTYIIII
MEZ= S2+3/16+ 14+ 516+ 3B+ T116+112 ( 300p1) | Pisans Cibtnirbar L T p—

[ | crusctes froe machieyg and escaient fes.
= Gt et e oM aton.

= @ Fgh torgue down B lomest ipeed.

+ Powared from domesisc Engle phase mans.
Sl = Compiete sectrona: motir protecton

TAPS: 1 box=£30.80, 9 bor= £23.10, 36 bou=E£1940 ' =
DIES: 1 bon=E49.00, 5 box=E36.75, 15bem=£3087 =

Word-dfvery,Bankeards, SAME DAY postVAT

' e
Also Dril, Reamers, Endenils Siotdrls |

Siiting Saws el - No Minimum order | g a2

Manufactured te
BS EN IS0
S001/2000

MM L.i”— ! OPERATE THREE PHASE MACHINERY FROM YOUR wmu“?‘.“m“m
THE TAP & DIE CO « ROTARY CONVERTERS N A
445 West Green Road, London N15 3PL - UK * iMO PREGUENCY COMVERTERS offering slectronic : ::__-,;:’-"-- e
Tel: +44 (0)20 88881865 Fax: +44 (0)20 88884613 e YTy L~ T
T o o S L e @
* Viowny
L 1 Call: 0844 7700 272 3 o UL A W ed e s

MILL OR COMPLETE WORKSHOP? - - 290 VT, U o ey 1.
Want it handled in a quick, professional s s et
no fuss manner? Contact David Anchell, Industry for 20 Tears.

v Lid,

Towta (factric
mcucnw—-wmm Long Lanw, Wearrngton,

Ot WAZ T, K 1 ;

e GEAL a7 Pam: 18283

b el PP

Quillstar (f_luttlrmham}.

VENSON
NGINEERING

Machine Sales

D.16 12" face plate (Triumph 2000) .......... £90 Compound x-y table, English made in excellent condition, ... £325
Boxford V.S.L Lathe, lots of tooling and full collet set..................c........ £1600 suit large drill
In excellent condition, 1 4" spindle bore Marco Broach set — boxed as new small Set..........cco.coour voresesinisinenes .£150
6" dividing head no tailstock.... e e 2120 Eagle Hand Op' surface grinder excellent condition........ < 2750
Colchester master, roundhead, m excellent mndmen .......................... £1400 Eagle Hand Op’ surface grinder with Opti dress and mag............c....... £845
4 Foot treadle guilloting, modern machine cut 1/5mm, good condition..£450 chuck - superb
Union graduate bowl only wood turning lathe 1 phase..........................£400 Elliott ‘o0’ Omni Mill 3mt Quill vertical and horizontal mill.................. £1450
Bridgeport milling machine excellent condition. .............cccceceierncinnns £2200 Tom Senior Milling Machines with head — various to choose from....... £700
8" cap ajax power hackSaw..........coouvecevevvecienens £275 Reglan Lathe — vari speed (2 x plastic change wheel broken).............. £850
Denford Viceroy lathe With Gear BOX............co.cuermmeessicessesessssssasesiessenas £850 90° Head for Bridgeport (M head).......... s £I25
Kasto 8" power hacksaw modern machine £375 Colchester student Tailstock TUITet R/H.......co i ssississisnsssssssssins £300
Wadkin horizontal SUrface grinder.............. s cusmsmmesmemmmesmmammsammnn e £500 2MT Clarkson Avto Lock Milling Chuck like mew..............evmemmiemmsunscvnns £110
Harrison vertical mill 85 NBW.........c.cus v seisumssinssmsmsmnssssmnsesssissassires £800 Colchester student R/H = 3PT Steady............coorverinsrnssonsnsmessssmsssernanns £110
2 off Tom Senior m1 milling machines 1 single phase............... Each £1200 Genuine Dixon Toolpost + 3 holders for student Lathe..............ccceve.e. £160
1-3 phase good condition — Excellent Condition
Viceroy AEW milling machine 30int good condtition.............e...veen £1200 WE ALSO PURCHASE QUALITY MACHINES & TOOLING
DELIVERY SERVICE AVAILABLE PLEASE TELEPHONE BEFORE TRAVELLING - WEEKEND & EVENING VIEWING AND DELIVERY SERVICE
| More machines always in stock. Tel: 01274 402208 Mobile 07887 535868 4 Duchy Crescent, Bradford, BD9 5NJ
64 Model Engineers’ Workshop

MEW200838_p064.indd 64 @ 3408 12:20:15 ‘ |



__‘ | T ®

Al adverticements  wil tle inserind i the  first avalable issue
There e no semborsement for camcellations. All advertisement must be pre-paid,
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Railway cotfages
now available for great "
A fiolidays. Have a look
on our website

THE TOOL BOX

For the best in used hand & hght machme tools for all crafts

we don't publ s. but if there's something you need, get in touch.

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

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 HiGH QuaLrm
PHASE CONVERTERS IN THE UK sINCE 1957

@4hrupdaty)  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 20J

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

BA FASTENERS IN BRASS

STEEL & STAINLESS
SPLIT PINS, TAPER PINS,
ROLL PINS, TAPS, DIES,
DRILLS, NUTS WASHERS,

RIVETS, MATERIALS

Send pe plus four first class
stamps for 28 Page List (Overseas £2.50) ‘Guote Me'

e

-rrm- MAIL ﬂ“-l LTD,
M. Marsh Lane undby,
Mr Re rd hotungh-m.ﬁln. DN22 9ES
Telephone 01427 848880 Fax 01427 848680

Advernrtise

here please

Folkesione

ngineeri ng Suppl
An ouismndlng range of materials, fus!eners
& quality small tools for the model engineer.

call

O récych?

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

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

Unit 4, Ebiley Ind Park. Eblay, Stroud, Glos GLS 45P
Important; Phone for opening times before travelling.
(Just 4 miles J13 M5 Motorway) Tel: 01452 770550

E.Mail: sales@toolco.co.uk Faux: 01452 770771

¢ Possenger Camying Garchor Radiw
d Steam  Diesel ity Second.
Accrasones  Track sl
Te 1580 BO3030

WWW.MAXITRAK.CO.UK

<HMQ HEIEE ‘
3 Axis CNC Kit :

Whether you are building your own CNC Machine/

converting an existing machine or you have simply
bought a kit. The Routout CNC software and Stépper
motor drivers will enable you to control your mew addition
to the workshop from your PC with ease.

% Three 2.5 Amp Microstepping

Stepper motor Drive Boards
“rRoutout CNC Software
“¢Easy LPT Breakaut Board

Only £120.00

Tel (01269) 841230
Order WWW. tout com

O1689 8997212

www.metal2models.btinternet.co.uk
Tel:01303 894611 Fox:08707 625556

Model Engineers’ Workshop
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'HOME AND WORKSHOP MACHINERY

Genuine Used Machines & Tooling Ay fordSuper?Blnlhes

ower cross fead:

144 Maidstone Road, Foots Cray, Sidcup, Kent DA14 SHS H?Ioer?];:edﬁst:z::nﬂl}

Telephone: 0208 300 9070 - Evenings: 01959 532199 - Facsimile: 0208 309 6311 - Myford travelling steady £40

www.homeandworkshop.co.uk stevehwm@btopenworld.com 1:32&?:;';;53?3:‘5

Opening Times: Monday-Friday 9am-5.30pm - Saturday Morning 9am-1pm  -Baty 01" clibration
10 minutes from M25 - Junction 3 and South Circular - A205 cerfficate) NEW £30
: _ *Baty 0-25mm (calibrafion
: : 9 cerfificate) New £30
* Micrometer 11"-12"
M &WES5
* Micrometer 12"-18"
M & W E£120
* CEJ mefric slips
(as new) £245
. Engmeers{ Iﬂali s]£I25h each
* Harrison (lathe) jig boring
fable WE
* Boxford (luthe) jig boring
table £145
+ Burnerd 3 jow chuck for
Graduate wood lathe £70
* Meddings EMG fool
grinder £475
* Marlow vertical mill
(3MT) £950
Viceroy vertical mill
(30INT) from £495
* Super Brown cut-off-saw £345
* Pedrazzoli Aluminium

Tom Senior dividing md complete with
taistock and two plafes

Myford/Boxtord

Accessories
Myford dividing head £395
Boxford dividing head £895

Myford vertical slide £100 - £245
Boxford vertical slide £345 - £425

Hllﬂi ‘00" |Jrr|mm||l one of the
best ones yet!! verfica
and horizontol

oy

Myford 6" 4 jaw chuck  £90 - £140 whoffsaw £345
Boxford 6" 4 jaw chuck £85 - £125 + Viceroy sharpedge 10"
Myford collets boxed £275 wheel £150
. Boxford collets + draw bar  £175 [tl{uil;e Sllmngu r?]lzgnn
Myford fixed steady £90 old up) crane
E: Astra horizantal / vertical mIImg Vaaford U 5" conre halghlpreusmnhtha Hyf:ﬂ] travelling 519':‘\' £40 *Epco 1 fon quality engine e
® | arane £24 @

mclnne 40 Myford 9" faceplate £45

T » (larke profile router 145 £175

» RJH Gerbil 2020 vacuum
plastic cutting meh. £275
* Clarke 812V vacoum
forming machine £345
* Draper WTL 100 wood
lathe £100
* Multico K3 mortiser £475
* Starfrite 145 sawbench £39'5
Startrite 275 sawbench *
sliding table £1950
= Startrite TAI250 sawbench +
bells & whistles £2250
*Startrife 14-5-5
bandsaw £595
= Black & Decker radil

saw
*Minor linisher 4" wide// bench

type
*0xford 110amp oil cooled
welder £90
= Jones and Shipman No.2 arbor
ress £175
. Heurlis Jsmull pedestal
mo elg £70
« Flamefast D220 hiuﬂ;if?jﬁ
Tom Senior 'E' type: milling machine, * Crompton 240 volt Myon
exiremely m?ep in Ihls t?wmfrhon i ing h motors NEW £155
= : ' i o6& C2hp 240 volts 1420 revs
£120 each
= Brook 3hp 240 volts 2850 revs
motor £120
= Denford CNC Microrouter £625
*Hunton Universal 12 Universal
' Soor P 2T sl
& B S —r : * Boxfor edesta
Startie lB—S—S[Ih}mfm?; 18" throat / "'3},, L g focpltes Various Nillng/Drillng ground XY table il £245 - 205

5 speed / non ferous W -
= PLEASE PHONE 0208 300 9070 TO CHECK AVAILABILITY OR TO OBTAIN QUR LisT  *Surerd ¥ Dl forron
- EWE DISTANCE NO PROBLEM! DEFINITELY WORTH A VISIT ALL PRICES EXCLUSIVE OF VAT =Triu mph kx_ed sleudy
Just a small selection of our current stock photographed! (round hoad)

| | MEW138_pHnWi.indd 1 (i} 3408 12:24:28 | [



FREE DELIVERY
on this motor

'L00" face plate + we have loads more
from Mytord to Colchester Mascol

: o e
Myford Super 7B's with gearbox Harrison M3001 6" x 24"
and power cross feed + gap, very nice order

Clarkson 40INT collet chuck + collets Burnerd Boxford 4jaw chuck Myford Super 7B lathe EMG Inol gmdar . Dickson toolposts fo sﬁil Colchester
e have wsmm 30INT to SOINT in stack!1) (more voriations avail able) + power cross feed and sfand Mascot (others availoble)

@
®

Vanco (rare) 2" wide linisher Colchester Triumph steady Micrometers in (most sizes and makes)

Harrison L5 trovelling steady Colchester Student fixed steady
(L5A, L6, Student, Moster n]sn:l (more sizes avaiable)

,Fl-.-l--.

Archer fapping head 2MT

more sizes available

RIH vertical linisher + bilt
and Schoublin chuck iin extractor

Emeo FB vertical mill + siond

Denford Viceroy buffer's Edipse angle plates .

| | MEW138_pHnW2.indd 1 &) 3408 122529 |



e Special WIT3 e P8 Spindie Taper + Head Sutvels 90 degrees = . ' i
Offer & PO, Head Tis 45 degroes » One Shot Lubrication System Vsiabe Sprce Spee » Dovetal Cokrrm = Digtl G
Sundad Accossciries D Pact = vl Sildvany o + Ty
Maching Work bt » Central Lubrication Systam Head » Large Table Siow « Wide Spincle Spned Farge
Dramty . Sundazd Asccemones
Pt e Bleem 3 o ik » Lt Tools. Steed Ganiv « Change |1 Ol Gk Bl G A » Ok
Ielnding B Feed Gaars + Variaole Sponct  Splash Gasrd Dt « Marsad & Pasts List

= B Ll

Slip Roll i B 8
12" £89.,00/ 16" £109.00 4 d | But&?mm
20" £199.00 ! A : | 12" £199.00 / 24" £299.00

All prices include VAT, Delivery Free and I es. Prices valid for duration of thi

A Lo etk &
‘ 24944 ‘

| ‘ ME200823_pd76indd 1 @ 26/3008 10:22:56 ‘ |



