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Pro Machine Tools Ltd

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

CC-F1200E
With safety machine cabin
and integrated coolant unit,
ballscrews and base cabinet.
Dual purpose manual or
CNC operation.
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! i : l ! E Linear guideways
. & - all 3 axes
d X axis 500mm

Y axis 200mm

Z axis 280mm

CC-F1200E Main Motor 2Kw(3HP)
Speed range 100-7500rpm

Spindle 2MT(or3MTorISO30 options)
Quill Stroke 50mm

Machine bed 700 x 180mm

Wabeco produce precision made
machines by rigorous quality control
and accuracy testing. All lathes and
mills are backed by an extensive
range of tools and accessories.
Wabeco machines are quality rather Barnack
than far eastern quantity. Stamford

E m ﬂ n Lincolnshire
All mills and lathes can be supplied PE9 3DW

Pro Machine Tools Ltd

17 Station Road Business Park

fully fitted for CNC machining or can ~ HHObbymaschinen 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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On the Editor’s Bench
Dave Clark's commentary.

Workshop Clamping
Harold Hall looks at clamps
and clamping.

Building a GNG Router pt 3

John Rutter continues construction.

To Die Now! (Better than
‘Yesterdie’?) pt 4

David Piddington continues
making die holders.

X1 Mill Modifications
David White strengthens his mill.

An Introduction to Milling pt 3
Donald Brymer Continues his look
at basic milling.

A simple Homemade Vice
Richard K. Wightman makes
a simple accessory.

Making a Welding Trolley
Jayne Reeve makes another
simple welding project.

A Myford Super Seven Topslide
With Digital Readout

Ken Wilson utilises a miniature
readout scale.

A Small Compressor
Richard K. Wightman
utlises secondhand parts.

Introducing Collets & Collet Chucks

Dave Fenner looks at these useful items.

Clarkson Tool & Cutter Grinder pt 3
Mike Haughton continues his look

at this versatile cutter grinder.

Next Issue

Trade Counter

Fireside Reading

MEW subscription offer

Scribe A Line

bscribe today and
Hﬁ‘:olf:l Hall’s Metalworaers

May 2009

Data Book F
See page 53 for detalls.

Contentis

Ken Willson's Hanison M300
lathe. This lathe will be
converted to inverter control
in a future issue of MEW,
Photo by Ken Willson.,
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SOFTCOVER 364 Hllton Rd, Cambridge CB4 LLW England Tel: 01223 424342

GET Register Free Today

WOODWORKING  andgetthesé
COM  oreathenefits

F Freeentryintoour monthly  Unlimited accesstosite
members prize draw articles and reviews

f Yourown/galleryareatto
show off your projects

GETWOODWORKING.COM The Uttimate wnodwvrb'«g resource

€ Free reign onthe G Forum

Polly Model Engineering Limited
Incorporating Bruce Engineering

For all your model engineering requirements.

POLLY f MODEL

Manufacturers of the renowned Polly 5
gauge passenger hauling, coal fired steam
loco kits, which are casily assembled with
hand tools and minimal skill. Polly loco kits
provide an ideal introduction to the model
engineering hobby. Latest Polly VI illustrated,
kit price only £5995 imc VAT, 3
Manufacture is
complemented by our Bruce Engineering
Model Supplies business, giving a
comprehensive range of steam fittings,
accessories, materials, books, ete. We
specialise in supply of quality injectors
(JC, Chiverton), pressure gauges, etc.

Stationary engine kits: we produce a wide
range of over 45 different models, including
designs by Anthony Mount, our own large R&B
gas engine, etc., and supply the full range of
Stuart Models.

Practical Scale: Drawings, Castings, lost wax
parts, laser cut frames, CNC rods, CNC

platework. etc for the range of locos designed by
Neville Evans and serialised in Model Engincer.

See us at exhibitions or find these & other items in our
Supplics Catalogue £1.75 posted UK 85 worldwide
Polly Loco Kit Catalogue £3 Stuart Models Catalogue £3
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Polly Model Engineering Ltd (Inc.Bruce Engineering)
Bridge Court, Bridge St., Long Eaton. Nottingham, NG10 4QQ
tel. 01159736700 fax 01159727251 r o
VisA | www.pollymodelengineering.co.uk - |

GOOD INFORMATION
& GOOD VALUE

Workshop Projects » Watkins « £11.15

This latest Camden publication contains drawings and building
instructions for no less than twelve items of very useful work-
shop equipment. All bar one of these have been described, in
a different format, in the pages of this magazine, and lightly |
revised for this book. Two of the items are for general use in
the workshop, nine are lathe accessories, and the last is a very
neat wood turning lathe, If you are in a tearing hurry to build
your railway locomotive, model traction engine, IC engine or
whatever, you will rush out and buy the workshop equipment
you need, but if you are of a more contemplative frame of
mind, and want to save money, making your own tools and
machine accessories can be very satisfying. As designed, most
of the accessories described here are intended for use on
Myford 7 lathes but, with a bit of thought (and measuring), can
be adapted to fit any other make. The specific projects show
you how to build die holders, a machine clamp, a cross drilling
jig for the lathe, a swan-necked turning tool holder, a tailstock
die holder,a machine vice for the Myford, a floating toolholder, a saddle stop for
the Myford, a milling head for the Myford, a collet chuck for the Myford and a
rotating centre. Finally there are also full drawings and construction details for
the ‘Chipmunk’ Wood Turning Lathe, a superb and practical machine for anyone
wanting to try wood turning. 104 A4 format pages. 30 B&W photos. 86
drawings. Also includes a very useful selection of appendices.

Lathe NotesVol.l - £6.15

Extracted from issues of Machinery Magazine published around m
80 years ago, this book consists mainly of smaller articles, so the

spread of subjects is good - designing change gears, checking
lathes for accuracy, a radius turning attachment and fixtures for
elliptical turning and boring, gibs and gibbing, unusual metal spin-
ning chucks etc. It is all good solid information and well worth
the cost! Profusely illustrated 48 page softcover.

1

Projects Ten = ed. Knopf * £40.30 —_—
Here are 14 articles on "Techniques from the pages of The !RROWS;
Home Shop Machinist, 12 on building 'Lathe Accessories’, 6 on |
building accessories for Milling and Drilling machines, 10 on [
‘Shop Improvement Projects', 3 'Hobby Projects' and 2 on
'Quest for Mastery'; these cover making aero engines and
models. 192 hardbound, and well produced, pages, full of great |
information.

Manual of Formulas « 1932 = ed. Walles * £10.20
Want to know the formulas to make soap bubble liquid,
solidified petrol, waterproof matches, lacquer for brass, slow
drying putty, blackboard paint, pewter alloy, preparations for
dance floors(?), fireworks, cosmetics and adhesives, plus how
to make silver nitrate from old spoons, re-ink typewriter
ribbons, make flypaper and a 101 (approx) mainly useless
pieces of fascinating information? Definitely in the “may
come in useful one day” category. Buy a copy and be
prepared! 250 pages. Paperback.

Building Shop = Buigin ¢ £38.35

Ancther excellent book from the author of ‘Randolph’s
Shop’, here looking at a whole range of subjects, including:
Threading, Rebuilding a (Your Machine Here), Debunking the
Myths of the Gap Bed Lathe, Building a Gun Safe, The |
Engraver’s Vise, A Welding Quandary, Machining with Soft Jaws,
Mot Just a Lathe - a Contouring Lathe and much, much more.
Really does contain a lot of usable information, ideas and |
projects - and a lot of gentle humour. 228 well produced [
pages, full of drawings and B&W photos. Hardbound.

Prices shown INCLUDE UK pﬁ&%&{mmmmrnmwmm

SEND for our FREE &
Booklist, or see OUR o =
WEBSITE: find all the LATEST 5
items at www.camdenmin.co.uk
which contains all our books & films
on engineering techniques, foundry
work, blacksmithing and other items
of interest to the mechanically and transportation-minded
buffs, plus an easy-to-use, and SEEWRE on-line ordering facility.

Mail Order (no stamp required in the U.K.) to:-

CAMDEN MINIATURE STEAM SERVICES

FREEPOST (BA 1502) Rode Frome Somerset BA11 UB
(Vs ) Tel: 01373-830151 Fax: 01373-830516
=8 Secure on-line ordering: www.camdenmin.co.uk




Arc Euro Trade

Unbeatable Value Engineering Products by Mail Order
Limited Quantity Offer - First 10 Machines Only!

Buy a Metric C3 Mini Lathe and get these accessories FREE (worth £37.75)

Built-in spindle speed display O
Safety Switch Chuck guard with auto power off

FREE

" 10mm Drill Chuck (£6.30)

Long Bed: MT2-JT2 Arbor (£3.00)

Variable Speed 4 position toolpost 350mm Between Centres

FREE

8mm Parting Off
Tool + Blade (£8.50)

e e — L —— _ = " FREE
B MT2 Light Duty Revolving Centre (£13.00)

SILEED LATHE

Specifications:

Swing Over Bed: 180mm
3 Distance Between Centres: 350mm
; e Hole Through Spindle: 20mm
Mini-Lathe Book (£6.95, :
Overload Auto Stop Camlock Tailstock ini-Lathe Book (: ) Spindle Taper: MT3
080-020-00202 | C3 Metric Standard Mini Lathe - Factory Assembled | £361.00 Tailstock Taper: MT2
" o Spindle Speed (Low Gear): 100-1200 rpm
Cc3M DRCD M th : ;
£ el e T £421.00 4 Spindle Speed (High Gear): 100-3000 rpm
Thread Cutting (C3 Metric): 0.4-2.0mm

080-020-00303 | Model C3 Mini Lathe - Arc Preparation Service £120.00

Model C3 Mini Lathe - Bearing Change

080-020-00304 | (Only available if ordering Arc Preparation Service. £85.00 Weight (net/gross): 44kg/56kg

See our website for DIY instructions) - Overall Dims: 750%320x330mm
Digital Readouts on the :

Carriage £25.00 to mgst UK. mainland qesti nations? Prices include VAT. C3 DRCD Mini Lathe Standard Equipment: 80mm 3 Jaw Chuck,
Offer applies to first 10 Metric C3 machines only L MT2 Dead Centre, Gear Set, Oil Tray, Tool Kit

Limited Quantity Offer - First 10 Machines Only!
Buy a Metric Super X1L Mill and get this 24pc Clamping Set FREE (worth £26.00)

(10 Metric pitches)
Motor Output: 350w DC

400mm Long
Table

Specifications:

Drilling Capacity: 10mm Spindle Speed (Variable)
End Milling Capacity: 12mm High Range: 0-2000 rpm £10%
Face Milling Capacity: 30mm Low Range: 0-1000 rpm £10%
Throat: 140mm Table Cross Travel: 145mm
Headstock Travel: 235mm Table Longtitudinal Travel: 330mm
Spindle to Table Distance: 0-265mm  Table Size: 400x145mm
Spindle Stroke: 30mm Effective Table Size: 400x145mm
Spindle Taper: MT2 Motor Output: 150w DC
Column Tilt: +90° Overall Dimensions: 360x425x585mm
T-Slot Size: 8mm (M6 T-Nuts) Weight (Net/Gross): 40kg/56kg
Standard Equipment: 10mm Drill Chuck and Arbor, Drawbar
080-030-00220 | Super X1L Mill - Metric - Factory Assembled £275.00
080-030-00203 | Super X1L Mill - Arc Preparation Service £105.00

Carriage £25.00 to most UK mainland destinations. Prices include VAT.
Offer applies to first 10 Metric Super X1L machines only

Visit us on-line at: WWW.arceurotrade.co.uk to see the ful range

Phone us on 0116 269 5693 for Catalogue No.6 For accessories, P&P is extra and based on order value: Arc E'ur.o Trade
10 Archdale Street, Syston, Leicester, LE7 1NA £0-£10 = £1.75, £10-£25=£2.95, £25-£60 = £3.95, Over £60 =Free E.& O.E.
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DIGITAL INVERTERS

Basic 220 Volts input - 220 Volts output
These small and compact basic 220 Volt
output inverters allow you to run a

DUAL VOLTAGE motor from a single

phase supply, they come in sizes from

Y4 HP up to 3 HP(0.18kW up to 2.2kW) and
offer SOFT START, SPEED, ELECTRONIC
BRAKING and JOG functions via the low
voltage remote control terminals, they are perfect for fitting
into workshop machines, it is often possible to connect the
remote START/STOP and FOWARD/REVERSE to the machines
existing controls as long as they are of the maintained type
(IE not push button).

* ¥4 HP(0.18kW) £77.50 = %2 HP(0.37kW) £94.95

* 1 HP(0.75kW) £134,95 + 2 HP(1.5kW) £189.95
+ 3 HP(2.2kW) £239.95

Basic 220 Volts input - 415 Volts output
These basic 415 Volis output inverters
come in 3 sizes from 1HP up to 3HP
and they offer all the functions of the
220 Volt output version BUT the fact
they offer 415 Volts output means
they can be used with motors that are:
NOT DUAL VOLTAGE, this would often
be the case on older motors or on
DUAL SPEED motors.

=1 HP (0.75kW) £274.95

= 2 HP (1.5kW) £329.95

* 3 HP (2.2kW) £419.95

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

in mains power ON/OFF switch,
FOWARD/STOP/REVERSE selector and
a SPEED CONTROL as well as a digital
display and programming pad, please
ring our sales office for pricing on any
of these units.

Tel: 01773 811038

THE NEW DRIVES DIRECT ROTARY PHASE
CONVERTER 2 .

THE BEST QUALITY
AT THE BEST PRICE (i
ANYWHERE

 Simple Plug and Play 3
Phase Conversion.

® 240V Single phase input
with a 415V 3 Phase+N
output via a 5 pin socket.

® |nput and Output overload | g
protection via MCB. b

* [nput Amp meter. = Pushbutton START/STOP controls.

= Mains ON Pilot Light. = No MINIMUM LOAD required.

® 2HP - £475 » 3HP - £550 = 4HP - £650 < 52 HP - £750

s 712 HP - £950 = 10HP - £1095 = 15HP - £1375

3 PHASE ELECTRIC MOTORS
We offer a range of high
quality aluminium 3 phase
motors in sizes ranging

from 90 Watts('/s HP) up to
2200 Watts(3 HP), the 90 W
motor being cne that's small
enough to hold in the palm of
your hand with a Omm shaft
that's perfect for fitting to
bench top lathes etc.

Prices start at £39.95

MOTOR & INVERTER PACKAGES
We also offer matched motor and
inverter packages for retrofitting to
your machine with remote control
boxes if required, we can supply
everything you need for these
conversions including motor pulleys,
cable and connectors,

Please contact us with your
requirements.

Prices start at just £99.95

Fax: 08717 334875

" ONE CONVERTER

DIGITAL PLUG & PLAY CONVERTERS,
POWER YOUR WHOLE WORKSHOP WITH

These units come in sizes ranging from 5% HP up to 30 HP
and they will convert a single phase 240 Volt 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 CNC machines
and welders via a workshop ring main and are able to run
maore than one machine at once, please call us with your
requirements.

Prices start at £649.95

At Drives Direct we pride ourselves on customer
service and we offer you full telephone technical
support to guide you through the wiring and
programming on any products purchased from
us, you can buy with 100% confidence that you
have the correct item for the job and that
you will receive all the help you need to get up
and running, this service is available from

10.00am until 10.00pm. =
You are not just purchasing VISA
c‘—| a box from Drives Direct! (e

All prices include VAT
Drives Direct is a trading name of Drives Direct(inverters) LTD.

Mob: O7976 766538

ER COLLET

CHUCKS FOR

YOUR LATHE!

= CODE TYPE RECESS PCD PRICE

SOBA 6” ROTARY TABLE 069703  ER25 80mm  55mm 63mm  £34.50
TAILSTOCK & DIV 069710  ER25100mm  72mm 84mm  £39.50
PLATE SET 069709  ER25125mm  95mm  108mm  £43.95
069704  ER32 80mm  55mm 63mm  £34.50

CODE  PRICE 069705  ER32 100mm  72mm 84mm  £39.50
XC164 95mm 108mm  £43.95

£149.95

069708

ER32 125mm

SETS OF HSS TITANIUM
k. COATED END MILLS

NEW ITEMS » NEW ITEM!

NEW - GLANZE cLAMP
TYPE INDEXABLE PARTING TOOLS!
Complete with special grade
aluminia coated insert -
for a superior finish!

CODE TYPE PRICE
074105 6PC2-12mm £17.95 CODE SHANK PRICE
074104 5PC2-6mm £14.95 CGGO81 8mm £24.95
= e CGG101 10mm £29.95
"Ew y’ — CGG121 12mm £32.00
BOOK " TRANSFER codim 20w £2400
. PUNCH SETS e '
THE ' ' CGGSP Insert for 8,10, 12 & 16mm £ 4.25
MINI LAT'-'E CODE TYPE PRICE CGGSP20 Insert for 20mm £ 425
WPS43 TPST  IMP3/32-1/2 £12.95
TPS2  MET 1-13 £12.95
P53 IETTERSAZ  £1295 T1KG CASE HARDENING
PRICE PS4 NOS 1-60 £14.95 POWDER
£7.30 TPS5  ALLTHE ABOVE  £47.95
! Includes postage PS6  1/2-1" £36.95 PRICE £24.95

—— ALL PRICES INCLUDE VAT & CARRIAGE ,UK MAINLAND)

V52 |BE Y (Prices are correct at time of going fo press and are only available while stocks last) |

Tel: (01582) 471900 5 Lines Fox: (01582) 471920 Web: www.chronos.ltd.uk Email: sales@chronos.ltd.uk
CHRONOS LTD UNIT e 14 DUKEMINSTER ESTATE  CHURCH STREET  DUNSTABLE ¢ LU5 4HU



Myford

WILMOT LANE, CHILWELL ROAD
BEESTON, NOTTINGHAM NG9 1ER

Tel: (0115) 925 4222 Fax: (0115) 943 1299
email: sales@myford.com www.myford.com

Don’t Miss This Opportunity!

Your final chance to purchase a new Big Bore, Series 7, Bench Lathe at list prices established
in May 2006, with the Listed Special Equipment supplied free of charge.

Buy a NEW SUPER 7 SIGMA PLUS Bench Lathe and the following items are included free of charge: 20/038 Tray Top Cabinet
Stand, 20/287 New Rear Splash Guard and 15418 Hook on Door giving you a combined SAVING of £823.02.

Buy a NEW SUPER 7.PLUS Bench Lathe and the following items are included free of charge: 20/038 Tray Top Cabinet Stand,
20/087 New Rear Splash Guard, 15418 Hook on Door, 60/043F Halogen Safe Work Light and 40/092 160mm 4 Jaw Independent

Chuck, giving you a combined SAVING of £1257.61.

Buy « NEW SUPER 7 CONNOISSEUR Bench Lathe and the following items are included free of charge: 20/226 or 20/227
Industrial Stand, 20/288 or 20/289 New Rear Splash Guard, 15417/1 or 15614 Hook on Door, 80075 ISO Mounts, 60/043F
Halogen Safe Work Light and 40/092 160mm 4 Jaw Independent Chuck, giving you a combined SAVING of £1551.80.

N.B. A long bed version of the Tray Cabinet Stand is not available. Where a long bed Super 7 Sigma Plus or Super 7 Plus is
required please add £203.28 inc. VAT to upgrade to a Long Bed Industrial Stand.

OFFER CLOSES 12.30 p.m. Friday 29th May 2009.

Buy Rite - Buy British - Buy the Best - Buy Myford

Get the very best from
your workshop.
Hemingway Kits provide
over /0 unigue tooling
projects:

{_} Add capabilities to
your workshop
{_} Work to finer limits

‘} Finish jobs more
quickly

{_} Your production
engineering team!

Hemingway

Hemingway Kits

126 Dunval Road, Bridgnorth
Shropshire WV16 4LZ United Kingdom
Tel/Fax: +44 (0) 1746 767739
catalogue or visit Email:Info@hemingwaykits.com

our website

Send £2
(refundable) for our
latest workshop

www.hemingwaykits.com

STEAM
RITAGE GUID@

The only Guide to the entire S

preservation scene and all aspects of our Heritage
Features: Preserved Railways,

Steam Centres, Transport/Industrial
Museums & Collections, Ship/Canal/
Aircraft & Military Vehicle Collections |
& Steam Operated Miniature Railways [ 4

INALL OVER 96 PAGES -
PACKED WITH INFORMATION

P £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 events
in the diary.

WITHOUT ‘STEAM HERITAGE’ YOU DON'T HAVE THE WHOLE PICTURE AND
YOU WILL MISS SEEING FASCINATING MUSEUMS AND SOME GREAT EVENTS!
OUT END OF MARCH 2009 — price £3.95 or by post just £4.80 inc. p&p

(Cost including Overseas Air Mail: Europe £5.40; USA/Canada £6.00; Australasia £6.40)

PHONE 01926 614101 or see wepsﬂe

for your copy using your credit card for i liate
Awvailable from all good newsagents

P

TEE Publishing Ltd 7 01926 614101
;g:s';f’\f\f:y F 01926 614293

EE Leamington Spa & |nfo@teepub|!shl.ng._
Pubishing  CV31 1XN W www.teepublishing




SUBSCRIPTION OFFER

DIRECT DEg
ONLY

IT

This book contains a comprehensive range of data which is required

in the metal working workshop, and by those designing a wide range

of engineered items, tools and machines. It provides, a single concise

volume, data that is only otherwise available by reference to many MODEL ENGINEERS’

different sources or more expensive publications. wonxsno ;

Ty 08456 777 807 quote ref. S34 (§)
@ you can complete the form below and return, with payment, to the address provided

www.subscription.co.uk/mew/S134

DIRECT DEBIT SUBSCRIPTIONS (UK ONLY): CODES®3
11 would like to subscribe to Model Engineer’s Workshop paying o ] | 1
£12.97 every 3 months by Direct Debit + MY FREE GIFT ukony SAAURA R L .

Please complete form below o) o I .

THE PRACTICAL HORIT MAGAZINE

Instructions to your bank or building society to pay by Direct Debit. . oo ks 3 i e =
Originator's reference 422562 . & SRTEnE A o izes L 28 pun rosmon savou

3 - IR LATHD

[ Pay £12.97 every 3 months by Direct Debit (please tick) : . o s | P R T IV
= = & | EASTINGS

gt

mED

Name of bank..........
Address of bank ...

......Postcode. ..

|-Account heldar o rniirnnaviisiiin et s sissbiss s

‘ Signatlfe:covsmsismsruisinmasnnmsra DEBG TR RS

with a one-off payment: []Europe (incl Eire) £50.40 [ | ROW Airmail £52.80

sotcode | |[ [ |[ | | Accountnumber| [ [ [ [ [ | | ]
Instructions to your bank or building sqciat;_t:_ _F’Iease pay MyHobbyStore Ltd.

Direct Debits from the account detailed in thi subject to the safeguards assured by the
Direct Debit Guarantee. | understand that th ction may remain with MyHobbyStore Ltd and f $0,  YOUR DETAILS:
details will be passed electronically to my bank/building society. ' F

Reference Number (Officialuseonty) | | | | [ | [ [ [ | Mr/Mrs/Miss/Ms

Please note that banks :and building societies may not accept Direct Debit instructions from some types of account Address

TERMS & CONDITIONS: Offer ends 156 May 2008, Offer vakd by Direct Debit only. *Free gift UK only when wou pay by Direct Debit.
Subscriptionss wil begin with the first available issue. Please continue to buy your magsazine untl you receive your acknowledgemernt

latter. Fafund raguiests rust bBe i wiing to the Publisher and will ot be gven on accounts with lass than £20 credit. A 05 admin

charge will apply and will be deducted from ary refund. Refunds will only be given at the Publisher's sole discretion. We will use the

contact detaile suppied to communicate with you regarding your Model Engineer's Workehop subseripion. By supplying your email/ Postcode.

address/telephone/mobile numnber you ane happy to receive information and/or products and senices via emal telephone/post from or e

in association with MyHobbyStore Lid or its agents who may mai, email or phone you with information and/or products and services

reflecting your prefierences. Tick if you don't wart offers from us [ or third parties [ Tel

SEND TO: MODEL ENGINEERS’ WORKSHOP SUBSCRIPTIONS, TOWER HOUSE,
SOVEREIGN PARK, MARKET HARBOROUGH, LEICS LE16 9EF e




Supply of Model

Enlgmeers’ Workshop

(also Model Engineer)
W.H.Smiths are rationalising a lot of their
magazine stocks. This means that if a
magazine does not sell a certain amount
of copies they may drop it from some of
their stores. Loosely stated, if a magazine
sells 2 or less copies per issue, Smiths
will drop a title from their shelves. They
are not bothered if the two people can't
get their favourite magazines. This means
that possibly 100 Smiths stores will no
longer stock either Model Engineers’
Workshop or Model Engineer; that is
around 200 customers who can't buy their
magazine. This does not only apply to
MyHobbyStore Ltd. magazines, it applies
to all companies magazines.

We are trying to negotiate around this
and that is one of the reasons for the
special magazines. It is seen as supporting
our brand through adding special
magazines on a regular basis. The
unfortunate side to this is that Smiths
insist on exclusive rights to the specials.
That would be ok if all branches of Smiths
stock the special but they don't.

Still the best way to get your magazine is
by subscription, and direct debit is the
easiest way to do this. | have arranged a
very special subscription gift for this issue.
It is Harold Hall's new Metalworkers Data
Book. | have organised this as the book
really is an excellent buy and it will be
very useful in everybody’s workshop. So,
subscribe today, get your free
Metalworkers Data Book, save money and
get your magazine about 5 days earlier.

The good news is that the latest Special
should be on sale during the shelf life of
this magazine. Readers’ Workshops should
hit the shelves in early May. You can
preorder a copy via www.myhobbystore.
com or from customer services on 0844
8488822. Full details should appear on
page 57 of this magazine.

The bad news is that | have been asked
to do three more specials next year. It is
my own fault, if | do a special, it sells well.
Suggested titles for next year are British
Narrow Gauge Railways, Model
Engineering For Beginners and The Best of
Model Engineer Volume 2. (The best of
Model Engineer Volume 1 is due out in
September this year.

European and Australian
subscriptions

European and Australian magazines are
now sent by airmail from the UK. This
means they arrive within a few days
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of printing. Never have they arrived so
quickly. Combined with the new larger

size printing of the addresses, everyone
should receive the magazine with minimal
disruption. Perhaps we can look at US
subscriptions direct from the UK. | will ask
the question but don't hold your breath yet.

A short holiday

| am taking a working Holiday during
Easter week so will not have been
answering phone calls or emails so please
be patient. | will be visiting several places
of interest including Model Engineer
exhibitions and other attractions, some

of the advertisers in MEW and ME (the
Myford open day) and various Tramway/
railways. Hopefully some readers will have
come up and said hello.

The Harrogate Model
Engineering Exhibition

This exhibition is one of the best if not

the best exhibition on the circuit. It is on
from the 8 to 10 May at the Great Yorkshire
Showground, Harrogate North Yorkshire,
HG2 8PW.

Contact Phone Number: 0844 3573464
http://www.eventsandexhibitions.net/
Contact E-Mail:
info@eventsandexhibitions.ne

The Exhibition site is off the main road
and is down the side of Sainsburys
supermarket. Leaving the event on Friday
night, you might be stuck in the queue for
an hour or so if past years are anything to
go by. Saturday and Sunday will probably
be easier.

More visitors go on Friday than the
Saturday or Sunday. It has been suggested
that there are bargains on the Friday if you
get there early. This is probably incorrect.
The bargains are much more likely to be
on the Sunday when traders don’t want to
pack up their goods to take home.

The other reason for visitors to come on
a Friday is also a fallacy. Contrary to
opinion, Saturday and Sunday are not
overridden with children. So, the best day
to visit the exhibition will be the Sunday,
the Saturday or the Friday in that order.

This is probably the only exhibition that
Arc Euro Trade attends. It is reasonably local
to them so is cost effective, Because their
stock control is tied in to their web site, they
have to close the web site down for the
exhibition periods so if you attend, have a
look at their stand. A lot of their products
will be on display and they will almost
certainly be demonstrating their CNC mills.

ON THE

EDITOR’S BENCH

| shall be at the exhibition for all three
days this year and you are all welcome to
come and talk to me. If you can’t find me,
use the tannoy. Hopefully | won't get struck
down by a mystery bug like last year.

During exhibition week, | will not be
taking phone calls or answering emails
from the Wednesday till the following
Monday inclusive.

Larger than usual lathes

Ken Willson's Harrison M300 lathe is on
the front cover. | have a couple of articles
in hand about this larger than usual lathe.
It has been mentioned in some emails
received that we tend to concentrate more
on the Myford style lathe than some of the
larger lathes like Boxford's and Raglan’s. |
can only publish articles that are received.
If no one writes about the larger lathes,
they won't appear in MEW. | have received
no articles about the Unimat or similar
small lathe either recently. Over to you,
the readers.

Free catalogue
A few readers rang to say that the free
catalogue from MSC/J&L was not free as
they were charging £5.95 postage for it. |
rang MSC/J&L and asked them why they
were charging post and they said they had
decided to charge for postage as they were
in danger of running out of catalogues. |
asked them to drop the postage price to ME
and MEW readers as there was no mention
of postage when we agreed the free
catalogue. They would not drop the postage
charge. The original agreement was a free
catalogue with no postage charge. | am
sorry they changed the agreement after a
couple of weeks but | had no control over it.
Machine Mart has a new Spring
Summer catalogue out. 29 of the
Machine Mart stores are now open on
Sundays. The catalogue has over 800
new lines and some massive price cuts.
Tel: 0844 880 1265 for the catalogue
request order line. Order online at
www.machinemart.com

Open evening

Scarborough & District Model Engineering
group will be having an open evening on
Tuesday 21st April 19.00 onwards, all are
welcome. The College is on Scalby road
(Whitby direction) next to the hospital.
When arriving at the College entrance turn
right, then to the end of the short road,
then left and left again, where you will
find the workshops. A display of this and
previous years work will be on view. For
further details phone 01723 362537.



WORKPIECE CLAMPING

Harold Hall makes a
welcome return and looks
at dlamps and clamping

twas a chance hit on a metal working
forum on the Internet that prompted
me to write this article. In this, a
correspondent had purchased a milling
machine, together with the usual
accessories, drill chuck, tilting vice and
a face cutter and as cash remaining was
limited, enquired if one of the clamping
kits was really worth purchasing, no doubt
thinking in terms of that seen in photo 1.
Many of those who replied suggested that
a milling machine vice would be a better
buy, whilst one said save your money and
make them yourself.

For my part | felt that the replies left much
unsaid and that if money really was
limited, a milling cutter chuck was far more
important than a vice, as most work can be
done without one, and certainly more
important than a clamping kit. However, |
visited the forum a number of times to
catch up on the answers being given and
considered that it would be worthwhile
putting together some thoughts on the
subject of workpiece clamping.

Vices

Readers may remember that in my series
of projects for the milling machine, | made
very little use of the vice for workpiece
holding, not using one till the last project

in the series, the grinding rest in issue 89,
page 18. It would be false economy to
attempt permanently to do without one.
Unfortunately milling vices are expensive
and often more robust than the average
home workshop owner requires. However,
there is no other option unless you purchase
a drilling machine vice, one or two of which
are suitable for light duty milling, typically
the “Neal Drill Press Vice” Ref. 1. Do take
care though in making such a choice as the
majority of drilling machine vices are totally
inadequate for milling duties.

The advantage of using a vice over any
other method is the speed of clamping.
Even so, placing the vice with its jaws
perfectly in line with the table’s axis can be
a time consuming task and a deterrent
from adopting this approach if for a one

Photo 1. A typical clamping kit.

off component. It has also advantages
when very small components need to be
held as these can be a problem when
other methods are considered.

A major disadvantage when machining a
number of identical parts is the problem
of getting the second and subsequent
parts in the same position as the first so
that when using the table stops, or
working to the same dial readings, all
parts will be dimensionally the same.
However, this is easily achieved by adding
a fence, or two, to the angle plate or the
machine table direct. Attachments for
adding to the vice are available to assist in
positioning parts but | suspect they will
not meet the need in many instances.

Table Clamps

We return now to the main subject of
this article, table clamps and at this stage
those in photo 1. Whether these will suit

Photo 2. The kit contains a range of sizes but the large items are
likely to be too large for most tasks in the home workshop.
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your requirements will of course depend
on the type of work being undertaken

as they tend to be on the large size for
the average home workshop activity.
This should be evident from the mock
up shown in photo 2. | should add at
this stage that to minimise the number
of photographs, some setups show a
range of possibilities and are not for any
particular application. Others, whilst
showing an application, are a simulation
having been taken with workpieces
already made and completed earlier.

Photo 1 showed the kit having three
sizes of stepped blocks, three sizes of
clamps and six lengths of studs from 75
mm to 200 mm as well as T nuts, etc.
There are also stud couplers for use when
a longer stud is required though these are
unlikely to be a requirement in the average
workshop. To complete the picture, the T
nuts in the featured set are for 16 mm
slots and the studs are 12 mm diameter.
Even a smaller set for 14 mm slots still has
12 mm studs.

Unless you are into restoration work with
full size projects, machine tools, steam
engines, traction engines and the like, or
perhaps model making at the very large
scales, | consider that these kits are over
robust for the vast majority of the tasks
likely, Photo 2 | feel shows this, particularly
the larger clamp on the left. Not only are
they too robust but their large size will
often require more room than is available
on the average home workshop mill.

For the reader who is not conversant with
stepped blocks these can be used in pairs
as on the left or with a clamp bar as on the
right of the photograph. The steps, at3mm
spacing, are sawtooth in shape ensuring
that the two parts firmly lock together.

Model Engineers’ Workshop



Lighter weight clamps

Suppliers to industry do supply individual
items, clamps, stepped blocks, etc. to the
same design as those above and down

to an 8 mm stud size. Even these though
are probably too robust for the majority

of the tasks undertaken on the milling
machine and there would seem therefore
no alternative but to make one’s own. In any
case, the stud size will be dictated by the
size of the T nut required for the T slots on
the machine. They are M12 for my machine.

An important advantage of making one's
own is that they can be economically
made in a wide range of widths and
lengths. Photo 3 shows some typical
clamps and | would suggest a minimum of
four of each size made. Also shown in the
photograph are some T nuts, also shop
made. Of particular interest are those
shown at the extreme left and right in the
front row. These it will be seen are tapped
off centre and they provide some flexibility
in the positioning of the stud providing
greater reach or spacing. This | find often
gets me out of an otherwise difficult
situation where the limited size of the
average mill/drill table can sometimes
make mounting the workpiece, or larger
machine vice, more difficult than
anticipated, occasionally, even impossible.

| am not including any dimensions for
the clamp bars but obviously the longer
the clamp the greater should be the
thickness. As a rough rule of thumb, up to
50 mm long use 25 x 6 mm section, up to
75 mm long use 32 x 8 mm and over 75
mm long use 35 x 10 mm.

Studs will be required in a range of
lengths but | suggest you standardise on a
thread size of M8, or say M10 if you have a
larger size machine. When | purchased my
machine and made my own T nuts, |
equipped it with both M8 and M10 sizes,
the latter are only vary rarely used, Studs
are one area where | consider it worthwhile
you purchasing your requirements.
“MSC/J&L Industrial Supply”, Ref. 2 supply
a wide range of industrial clamping devices
but being for industrial use they are on the
expensive side. However, the studs are not
overly expensive and | would suggest at
least four of each length, these being 63
mm, 100 mm and 160 mm.

The rules

Much has been written regarding the
principles of workpiece clamping and |
am therefore going to keep my comments
very brief.

1) The packing must be slightly higher
than the workpiece.

2) Arrange the clamping stud nearer to the
workpiece than to the packing wherever
possible.

3) Do not use a single clamp unless the
task is a light duty one and that the
workpiece is further restrained by
supporting pieces. At least two and
preferably three clamps should be
aimed at.

4) The clamp must be thick enough to
prevent it noticeably bending.

5) Do not use an unstable pile of odd size
pieces of material as packing.

6) When using slotted clamp bars do
support the nut with a heavy duty
washer, say 25mm diameter by 3mm
thick for an 8mm stud, rather than
standard washers. This applies equally
to fixings in angle or faceplates.
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Photo 3. For most tasks, shop made clamps are likely

to be more suitable than those commercially available.

Photo 4. The packing must be higher than the part being held.

If using a piece of the same stock bar as the part being machined
as packing, a piece of thin card will provide the difference.

The packing

The height of the packing under the outer
end of the clamp is critical and | would
suggest this to be within one to three
millimetres higher than the workpiece.
The closer the packing is to the workpiece
the smaller should be the difference. What
form this packing takes will depend on the
situation.

If the item being clamped has been made
from a piece of stock bar then a piece off the
same bar, maybe another part also being
made, can be used as the packing by adding
a piece of hard card under the clamp at the
packing to provide the difference required.
Photo 4 is an example of this with clamps at
both ends of the workpiece. Do not attempt
to use this approach without the additional
thin packing as the inevitable bow, even if
minute, will result in the clamping force
being only at the workpiece edge. A piece

Photo 5. Studs nutted into Tee nuts make setting the height of the clamp bar easy.

T T TITITTTTAN)

cut from a discarded credit card is ideal for
this task.

Another form of packing and one that
provides considerable variation to its
height is a jack. For shorter heights you do
not need to spend time or money
acquiring jacks for this purpose, a T nut
with a screw threaded into it will provide
an adequate alternative. Facing the top of
the screw head to remove the raised
lettering often present would though be a
good idea. | would recommend that the
height of this makeshift jack should be no
more than three times the length of the T
nut's base, perhaps a little more if the T
nut is placed in the machine’s T slot.

Another method that provides
continuous adjustment of height and one
that | use extensively can be seen in photo
5. In this a stud is screwed into the T nut
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Photo 6. With a tapped hole in the clamp bar a single
screw will act as a jack to set the clamp’s height.

Photo 8. Holes in the part being machined can often be used
to anchor the part onto the machine’s table. This can even be a

single hole if further supported, as the picture of some clamp bars

being made shows.

and locked in position with a nut. A nut
and washer are then placed on the stud
and adjusted to the height required
(workpiece height plus a millimetre or
two). The stud passing through a hole in
the clamp then has a nut and washer
placed on top of the bar and tightened in
place. Whilst this nut may be superfluous |
consider it adds to the stability of the
set-up. If the clamp is positioned so that
the T nut can be placed in the T slot (right
of photograph) this is preferable. However,
if this cannot be done then standing the T
nut on top of the machine table as seen on
the left is perfectly acceptable. Once again
note how the clamping studs are closer to
the workpiece than the packing.

Yet another version, having continuous
adjustment for the height of the packing,
is for the clamp bar itself to have a
tapped hole with a screw added to act as
a built in jack, photo 6. This method is
particularly good for low packing heights.
Again, machine away the raised lettering
on the head of the screw. To prevent the
drill hitting the worktable note how in this
example a clamp bar has also been
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placed under the workpiece to raise it
from the machine table.

Using a stud to provide the adjustable
packing is equally at home for mounting
items onto an angle plate as photo 7
shows. In this case though, the packing
stud can be firmly anchored in the slot of
the angle plate before the height of the
clamp bar is set. A major advantage of
this method if multiple parts are being
made is that the clamp will remain firmly
in place between removing the finished
part and fitting another. It will only be
necessary to loosen the clamping nut as
flexibility in the set-up will be sufficient to
permit parts to be removed and replaced
with ease. In this setup it is worth taking
notice of the fact that the clamping stud is
also being used to hold in place a fence
for setting the angle of the part being
machined. The angle of the fence can be
accurately set even before the angle plate
is brought to the machine table making it
an easier operation.

| think that this example clearly illustrates
the advantage of using an angle plate,
rather than a vice, for such operations.

Photo 7. A stud nutted into an angle plate
can be used to set the clamp’s height.

Photo 9. A single clamp is not ideal but if used wit correctly
placed support pieces, quite heavy machining can be undertaken.

Additional Supports

Working with a single clamp should
normally be taboo, certainly when the part
being held does not provide for easy and
secure clamping. In some cases though,
access for clamps can be limited and
getting mare than one in place can be
difficult. In this case, providing the part

is not over complex and the machining
operation not too arduous, additional
support around the part will ensure a
sufficiently secure mounting is achieved.
Photo 8 shows a simple example of this, it
shows the slot in a small clamp bar being
made and illustrates another possibility,
sometimes holes in the component itself
can be used for securing it for machining.
Actually, in this case, the two supports
have added benefits in that subsequent
parts can be positioned so that the groove
can be made in the same place without the
need for measurement or reference to the
leadscrew dials. All that is required is that
the table stops, seen in the lower part of
the photograph, are suitably set. You can
see that there is no reason why you should
not make a quantity of each size of clamp.
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suit the size of the part being machined.

With care, even relatively heavy
machining can be undertaken with just a
single clamp and some support pieces. It
is though essential that the support pieces
are positioned to oppose the forces
created by the cutting action. In photo 9,
the rotation of the cutter will attempt to
force the part towards the bottom of the
photograph and if a sufficiently wide cut is
taken, to pull the part from under the
clamp. With two supports being
positioned to resist these forces the task
was undertaken without undue concern,
even though there was a fair amount of
material to be removed and relatively
heavy cuts were taken because of this.

You may consider that this would have
been a natural candidate for using a vice
but this method was just as quick as
adding the vice to the machine table.

Photo 10 shows a part requiring a recess
to be made around three sides and
illustrates that clamp bars themselves
make excellent supports. They are
essential for supporting a part across the
width of the table as their slots provided
the adjustment to suit the width of the
part being supported.

Compact clamps

Another form of bar clamp that |
dewveloped, initially for use on the

lathe faceplate is also very useful on

the confined space of an angle plate,
especially a small one as photo 11

shows. | have featured this a number of
times in my articles Ref. 3 so it would

not be appropriate to go into detail yet
again. However, note that | have again
incorporated a fence into the assembly
and am sorry to keep referring to them but
they do make it easy to position the part for
machining, even in the case of a one off.

Stepless clamps

This is the name given to this form of clamp
in my catalogue but | am sure that other
suppliers will have other names for themn.
Their main feature is that they avoid the
need for packing, achieving this by virtue

of their shape. Whilst made in a number

of forms they all work on the principle
illustrated in Sk. 1. They are also made to
suit a number of stud sizes, but with 12mm
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Photo 10. Slotted clamp bars can be used as
supports and permit adjustment of position to

Photo 11. A compact clamping system, particularly useful
on small angle plates and faceplates. The assembly also

includes a fence to set the workpiece upright.

appearing to be the smallest they are best
suited to heavy duty applications. In the
case of the 12mm size the maximum height
clamped is around 40 mm, though of course
this could be increased by adding a packing
block at the non workpiece end.

Toggle clamps
Another form of work table clamp that can
prove very useful is the horizontal toggle
clamp being especially useful for batch
production due to the speed in which
the clamping force can be applied and
removed. However, on the minus side they
cannot cope with variations in the distance
between the faces being clamped, it is
therefore only appropriate for parts that
are dimensionally consistent. Even so they
can be beneficial in some cases with justa
single or a few parts where it would not be
too daunting to adjust the clamp for each
one being machined.

They are always used on one face with
a fixed jaw supporting the opposite face

of the component, as seen in photo 12
but being capable of a considerably
force the fixed jaw must be firmly fixed
as should the jaw move, if only very
slightly, subsequent parts will be held
much less securely. Because of this the
fixed jaw should be fixed with screws
passing through it rather than an
overhead clamp and the clamp itself
should similarly be securely clamped,
maybe with additional rear supports as
seen in the photograph.

Vertical toggle clamps are also made but
I would be hesitant to use these for milling
operations unless they were very heavy
duty clamps and then only if side support
was added by some means. They would
though be useful for drilling applications
where, if used with a fence or fences to
support the part, multiple parts could be
made without having to mark each one
out individually, photo 13.

If you would like to make these toggle
clamps they were featured in MEW Ref. 4.

Sk. 1
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Photo 14. H’aquir‘ng

Photo 12. Toggle clamps are capable of considerable force. Because
of this the fixed jaw must be firmly fixed as must the clamp itself.

to reduce a one inch bar along i

ts length to twenty-five millimetre,

toolmaker’s clamps made the top surface fully available for machining.

Photo 15. The setup, left, makes it easy to accurately position a round item on the
machine table and has the advantage of being able to work with a very wide range of
diameters from a few millimetres up and also longer lengths than a Vee block can.

Toolmaker’s Clamps
These are frequently used to hold a
workpiece to an angle plate or some
other table mounted item, using them
either exclusively, or together with
other clamping devices. However, using
toolmaker's clamps needs to be done
with considerable caution as this is one
situation where the clamping force is not
just applied at the clamp’s tip but equally
along the whole length of the jaw.

If the jaws are too far apart the clamp will
pivot about the jaw's end whilst with the
jaws too close the jaws will contact the
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workpiece near the centre screw and the
clamp will pivot about that point, it may
even slide off the workpiece. It is therefore,
essential that the clamp is set accurately,
adjusting the width between the jaws using
the centre screw and applying the pressure
with the outer one. Vary these adjustments
until the clamp cannot pivot either at its tip
or adjacent to the centre screw.

Another method of using the toolmakers
clamps isto use them as low level vices as
is shown in photo 14. In this case the bar
had to be reduced from 1 inch to 26 mm,
requiring it to be surfaced along its

Photo 13. A vertical toggle clamp with guides being used to
produce a batch of identical components on the drilling machine.

complete length. With the two clamps
fitted and adjusted as above, they were
held to the table with the two clamps
making the task a simple one.

Holding round items

When round items require holding, the
vice will first come to mind. If this is just
to machine a small flat to take the end of
a grub screw for holding a pulley then this
is probably the way forward if the vice is
already on the table. If though a keyway is
required needing to be axially in line, the
vice will need to be accurately positioned,
a task as mentioned earlier that can be
time consuming.

The set-up shown in photo 15 (left) will
overcome all these problems. Mount first
the lefft hand plate using a square off the
table front edge to position it accurately.
Then mount the right hand plate using a
suitable width of parallel to ensure the two
edges are parallel. Note that the right hand
plate is held by the stud that also secures
the workpiece. Just one comment is worth
making though. If this is the first time you
are using a square off the front edge of the
machine table then check that the setting is
parallel with the machine’s axis using a DT
just in case the edge of the machine table
and/or your square have major errors.
Having checked and accepted the result
once then the method should be considered
acceptable for future applications providing
the process is carried out with care.

If you are considering using a Vee block as
an alternative be warned. The force from the
overhead clamp will be attempting to force
the Vee apart and it is known for this to split
the block into two parts. Even if you are
confident of the strength of your Vee block,
getting this accurately positioned can be a
problem. Setting the Vee block between two
plates in a similar manner to that proposed
above would suffice, photo 15 (right).

If attempting to use a Vee block for a small
diameter item, then this may fall below the
top of the block and clamping the part could
be a problem. With the method proposed, a
wide range of sizes can easily be
accommodated from as little as 3 mm up.

Using a part from the
assembly being made

Do not overlook the possibility that

some other part in the assembly being
made could be used to hold another for
machining, being particularly useful where
angles or complex shapes are involved.
Having to machine the edges of a gib strip
for use in a dovetail slide, setting up the
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the off centre head screw makes it possible to hold

thin parts to the machine table.

Photo 16. Two low profile clamps. The cam action of Photo 17. Two clamps being used to hold a piece of black iron
whilst it is being reduced to the thickness required. The clamps

are always used with fixed opposing jaws.
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METHOD OF MACHINING GIB STRIP EDGES

tilting vice looked inevitable but the length
of the gib strip was much longer than the
width of the available vice. Having some
reluctance to the method | hit on the idea of
using the outer dovetails to act as a jig for
holding it whilst having its edges machined,
I no longer have a photograph available

of this setup but Sk. 2 should indicate the
process adequately. This avoided the need
of accurately setting up the tilting vice, and
yet guaranteed that the angle was precise.

Low profile clamps

Reference to an industrial suppliers
catalogue such as that for “MSC/J&L
industrial supply” Ref. 2 will show that
there are a number of specialist clamps
intended for the purpose of clamping
relatively thin items to the machine table
whilst still leaving the workpiece top
surface free for machining. Photo 16
shows a typical example.

The Tee nut itself is fixed firmly in place
by the grub screw seen at the right hand
end being tightened onto the base of the
T slot to fix the nut's position. The head of
the main screw is off centre from the
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thread and rotating it will, as a result of the
head’s cam action, advance the hexagon
clamp piece to provide the clamping
pressure. One advantage of these is that if
a number of clamps are employed,
irregular shapes can easily be held as the
clamping action does not need to be axially
in line with the T slot holding the nut.
However, for rectangular parts just two
clamps will suffice when used in
conjunction with a fixed jaw as seen in
photo 17. Where batch work is being

undertaken the clamps have the advantage
of being able to cope with a fair range of
variation to the size of the parts being
machined.

Their main advantage is that they make
some tasks easy that would otherwise be
difficult to perform without them, perhaps
even impossible. Photo 18 shows 5 types
for construction in the workshop. They were
featured in a previous issue of the
magazine, Ref. 5. Of course, not all five
types are necessary and the reader can
choose which one that suits his or her needs
best. | would though suggest a minimum of
four, all the same type or two and two.

The requirements for mounting
workpieces onto the machine table are
very varied and the suggestions in this
article can only cover a small number of
them. However, the basic principles will be
the same for almost all situations so
hopefully will help to give the workshop
owner some confidence about even the
most complex set-up. B
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sales@wscjlindustrial.co.uk Web site
www.wscjlindustrial.co.uk

3. Faceplate/angle plate clamps,

MEW issue 20 page 24, update
issue 2b page 67

4. Vertical toggle clamps, MEW issue 9
page 33. Horizontal Toggle Clamps,
MEW issue 10 page 54.

5. Low profile workpiece clamps,

MEW issue 118 page 12

Photo 18. Five forms of shop made low profile clamps. Ref. 5.
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BUILDING

A CNC ROUTER©®

John Rutter continues construction of his Mk2 router.

The machine frame
The frame is made from 75mm x 50mm
pine, not as mentioned in the drawing in
the last issue. Do try to find some straight
stuff without too many knots. | had to
settle for some with a few longitudinal
“shakes” because it was straighter than
the rest in the hardware store. In my case
the entire unit is to be attached to pulleys
to hoist it into a ceiling space in an attic
dormer window, photo 38. In your case it
might be better to buy more material to
make legs.

| learned the hard way with my Mkl
machine that flat surfaces “ring”, so for
the Mkl | wanted to use as little flat area
as possible. This meant arranging for

cross members to fit at intervals along the
frame, so for this purpose | used a friends
table router to cut a groove about 12mm
deep and 19mm (half way) lengthwise in
the timber. This in turn meant that some
50mm x 25mm could be cut to slot into
this groove reasonably accurately and be
moveable if desired.

Again, | had limitations you might not
have. | couldn’t go beyond 1260mm in
length to fit the space the machine was to
be used in which gave a bit of head
scratching in order to get in the desired
915mm cutting length. The frame itself is
held together by 4in. long no.10 screws, |
didn't bother with glue, photo 39. It should
give no difficulty in construction but do

L II"JIk i |
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Photo 39. Th frame is held together with 4in. No 10 screws.
The frame is clamped with cheap sash clamps.

Photo 40. The 5mm studding is sc into the frame to
retain the X mountings. The studding has a saw cut to enable

Editor's note

This series of articles came about
because John offered me an article
about building a brushless motor. The
article was published in MEW issue
135. Maost reader’s will not want to
build their own motor so | suggest you
have a look in a copy of RCM&E where
you will find some advertisers who sell
brushless motors and the ESC
controller. You will also need a servo
controller to control the ESC instead of
the more normal radio control
controller. In the “Model Engineer’s and
their Workshops" Special on sale in
May, there is a photo of Stuart Walker's
under construction Quorn tool and
cutter grinder fitted with a brushless
motor. It looks like there might be a
future for brushless motors in model
engineering circles.

make sure you get it “square”. | found that
putting the frame together was the easiest
way of getting the holes for the X supports
in the right place too. Just put the brackets
into the corners and mark off where the
holes should go. Disassemble the frame to
make drilling easier and reassemble after
fitting the lengths of M6 captive thread,
photo 40. If you drill the holes 5mm and
put a slot into the end of the steel thread
then it can be screwed straight into the
wood with an electric drill/driver to the
required depth. Don't glue the threads in
place as this makes them VERY hard to
remove and makes assembly of the X
drive components difficult too. Guess how
| know about this?

| primed and painted the frame with
household paint as it's quite a large object
and the paint was handy. Once the moving
parts are fitted to the frame the X drive
belts can be connected up. They are
tensioned carefully to keep the Y slide
“square” to the X but otherwise setting up
is simply a matter of threading them
through their respective slots and pulling
the belts tight while tightening the M4
Allen head cap screws to retain them. It
has to be said that this is easiest done with
another pair of hands but it isn't
impossible on your own.

For the electronics | initially used
boards from www.routoutcnc.co.uk as
I'd taken them from the Mkl machine.

them to be screwed into place. Cyano glue is optional.
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They work well with the 180 Ncm motors
from Arc Euro Trade but they are a little
bit bulky so | also bought a kit of parts
from www.hobbycnc.com and made up a
3 axis driver that is more compact and
capable of using a higher voltage input
too. The electronics are mounted under
the right hand end of the board, photo 41
and they drop down for maintenance,
photo 42.

| used a pair of fairly tired 12V lead acid
batteries (originally fitted to an electric
bike!) to drive the system at 24V and 2 to
2.5A. The computer was a left over from
one of my sons. Routout software will
work on pretty much any operating
system but the more capable Mach 3 only
runs under windows 2000 and XP.

The Routout system is a little more
expensive than the HobbyCNC/Mach 3
combination but works well enough if
you don’t know your way around a
soldering iron and don't need the
features of Mach 3. Support from Mike
Gaylor at Routout is only a Skype phone
call away and very useful.

Both systems support home and limit
switches but | only used the handy
“home” switches. These give a definite
starting point for cutting but both
programmes can be configured to drive
past them when cutting (the software
seems to ignore the signals from the
switches other than when homing) so |
didn’t fix the switches too strongly, hot
glue or small screws are fine allowing the
switches to move rather than break.

Y and Z switches were easily placed by
fitting them to small ply plates glued in
position on the appropriate bit of
framework but I ran out of room for the X
switch near to the X motor so initially put
it on the other side of the machine, again
fastening to a small plate first, photo 43. |
then realised this would give problems
with wiring so eventually moved it onto
the travelling X section, again on a small
plate, where it now works well. Wiring to
the switches can be the same 16/0.2
equipment wire used for the motors but
using 7/0.2 wire makes wire identification
easier at the board end.

Remember though that one of the Z
motor retaining bolts is left deliberately
long to give an adjustable Z home switch
trigger height. This is useful for speeding
up operations if you tell the programme to
go to Z home between drilling/milling
operations (set it for minimum movement)
but is easily adjusted out of the way if you
use other commands and only go to home
at the end of operations.

I"'ve found the wiring can be a headache.
Don’t get me wrong, getting the wires to
the correct connections is simple enough,
getting them there and able to move
about without jamming or catching is the
hard bit. | was rather sloppy with the
wiring on the Mkl, using twisted
equipment wire that dangled around all
over the place but made an effort with the
Mkll. Commercial machines use a sort of
linked track to carry the wiring, called
cable chain (amongst other things) but it
isn’t cheap. It can be obtained from www.
igus.co.uk for around £18/metre + VAT +
delivery if you want to go that way but |
made my own from an &ft length of
wooden conduit, bought from B+Q for
£9.02, quite a saving in money but not
time. | bought the smaller of two sizes on
offer (it's 18mm deep), cut lengths at
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Photo 43. X axis micro switch (left) and Y axis (top).
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40mm long on the band saw, photo 44
then set the guide at 30 degrees in order
to cut off just emough material for the cut
to touch the top edge of the base, leaving
the base entirely “square”, photo 45. |
“touched up” all edges later on a sander
with a nice new disc. Take all the bits
apart, clean up with glass paper and then
spray paint with a coat of primer and
whatever colour you fancy, photo 46. To
link the sections together | used glass
reinforced tape but could only find itin
50mm wide rolls. To use this, clean a long
section of Formica work surface or similar
with degreaser (acetone does fine) and lay

Photo 44. um‘ng ﬂm wooden trunking o make the cabe tracks.

out some glass reinforced tape on it
(600mm+). Use a long straight edge and a
craft knife to cut a strip 16mm wide. Lay
out your open links of chain and tape
together on the inside with the tape, photo
47. If the sections are painted then the
tape should have no trouble sticking.

If you do have problems then a thin layer
of contact glue (Evo Stick or the like) on the
links, allowed to dry and a fresh bit of tape
should do the trick. A simple jig such as a
couple of lengths of wood nailed to a
bench, suitably spaced apart, should make
life easier. The end result should bend
easily in one direction to roughly 75mm OD

T R
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but not sag much in the other direction,
photo 48. It's also hard to make it deviate
from a straight line when laying back
down, just what's required. Wire can either
be threaded through the covered links or
the coverings can be left loose until the
wire is in place. The covering sections
should keep in place by themselves, glue if
they don't. A length of thin ply attached to
the bottom of the frame supports the cable
chain on the X motor side. In order to keep
electrical interference to a minimum | put a
chain on either side of the machine, one for
the Y/Z steppers and home switch wiring,
the other for motor wiring. The latter chain
should be able to rest on the edge of the
machine without the need for an extra shelf
but a ply extension sheet is needed to
attach the chain to the Y movement as it's
dimensions don't allow it to attach directly.

Technically speaking the wire to an ESC
for the spindle motor control should be as
short as possible, no more than a foot
{300mm) but | needed rather a lot more
than this, around 6 to 8 feet, photo 49. To
minimise back EMF pulses (the problem) |
twisted very heavy duty wire, connected a
3.6mm plug and socket to one end
(standard stuff for model aircraft use) and
used a large (2200mf) capacitor across
them using heat shrink tubing to keep
everything together. The other end is
merely bared for connecting to a 12V lead/
acid battery, 24 Ah in my case or fitted with
whatever plugs you prefer.

| was going to use short cable chains to
take the wires needed for the Z axis and
motor power across the Y direction but the
wood trunking would have been too big
and clumsy here and in the end | decided
to just let the wires hang from a small T
shaped hanger, photo 50. The actual
connections to the motors are given in the
data sheet with the motors, with the

b, T
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Photo 48. The cable track at maximum flex.
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instructions from Routout or with the
instructions from Hobby CNC if you use
their equipment so I'm not going to repeat
them here. As already mentioned, | used
16/0.2 equipment wire for the motors and
7/0.2 wire for home switches. All this
sounds a bit complex but it is easier to do
than describe and keeps things neat and
tidy without costing a fortune.

To set the machine up initially, I'd
suggest using a block or blocks under the
X axis bars to raise them to the desired
height after loosening the retaining nuts.
Re-tightening the nuts after adjustment is
finished of course. The motor holder itself
can be adjusted for height and the Z axis
can be set at any heightinits range in
software to give further adjustment. As |
generally pierce the work | cut, this is
usually accurate enough for me but if you
wanted to engrave something for instance
you'd need to make sure the cutter didn't
vary in height across the machine.
Probably the most accurate thing to do in
this instance would be to set up as
mentioned then use the broadest cutter
available to mill out an area (pocketing) of
a piece of sacrificial material (MDF is ideal)
to which your work can be attached.

Once the assembly and wiring is
complete, its time to get the computer
fired up. Make sure your parallel port is set
to standard parallel port (SPP) and not EPP
or anything else. This will be set in the
computers BIOS (hold down the Del key
during boot up to get into BIOS or find a
teenager to do the work for you).

Load up whatever programme you intend
using such as Routout CNC or MACH 3 and
load whatever setup screens you need. |
set my electronic driver boards to give 1/8
micro steps. Done like this and with the
pulleys specified, X and Y need 21 steps
per mm. Z due to its screw thread needs
1600 steps per mm. This is why Z is slow in
comparison to X and Y but as it doesn’t
have to move much it isn"t really
noticeable. Make sure the drives move in
the correct direction by playing with the jog
screens. If they are moving in reverse then
change either a software setting or swap a
pair of wires on the appropriate motor.

Routout boards use 4 wires in 2 pairs at
the board end, other wires being joined at
the motors if using 6 or 8 wire motors.
Swapping any pair of wires but not both
pairs, changes direction but this can also
be done in software. If using MACH 3
software and the Hobby CNC hardware it's
easier to change the software settings. Set
your cutting speeds (around 6mm/sec is
fine for ply but this will vary from material
to material of course) and transitioning
speeds (around 50mmy/sec is ample, it'll go
much faster but missed steps become
likely) as well as acceleration (ramp move
in Routout) to suit your preferences. Lots
of acceleration (low ramp) risks missed
steps; too much delay (ramp) makes
things slow. It's probably worth defining
the maximum number of steps available
or size of the table to avoid the software
trying to drive the hardware past the end
stops. Limit switches can be used to this
effect too. MACH 3 in particular makes lots
of mention of emergency stop buttons,
always a healthy option but this machine
isn't exactly “industrial” powerful.

| draw my designs in a CAD drawing
programme, save them as .HPGL (Routout
seems to prefer this format) or .DXF and
then import them into the appropriate
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Photo 49. Heavy duty flexible wire
motor power to the (yellow) ESC
via a big capacitor.

programme. Routout uses Viewer to set
things up for Manager, the cutting
programme. For Mach 3 Lazy CAM does a
similar job. Tool offsets can be set in either
programme but it's often easier and
quicker to use a “contour” tool to draw
inside or outside your original lines in the
CAD programme, exporting only these
lines into the CNC programme for cutting.

That's about as far as | want to go on
software as there are just too many
variables as well as |ots of different
programmes out there. Mike Gaylor
(Routout CNC) is happy to talk you through
things, especially via Skype phones;
otherwise it's a matter of reading the
rmanuals, contacting the supplier or looking
at web forums to solve whatever problems
arise. Here | have to admit to finding some
software problems as |I'm not particularly
“hot” with computers. An early incarnation
of the router, used with Routout software
under Windows ME produced wildly
inaccurate results (up to 12mm out at the
end of the run) a problem | cured by
running MACH 3 under Win XP on a
different computer. | put the poor Routout
results down to a rogue file eventually.

The final version of the machine, as
presented, initially gave inaccurate results
with Mach 3 under Win XP but worked fine
with Routout! It turned out that the
machine had a pronounced “creep” under
XP with MACH 3 due to the WIN
programme generating extraneous
“blips”. There's a Yahoo group site for
MACH 3 and fromm comments posted there
my problems aren’t unique and are
nothing to do with the machine. There is
an “XP optimisation” file on the Artsoft
(MACH 3) website which is basically
intended to make XP run nothing but
MACH 3 so if you can, use a clean
computer setup with as little software as
possible (IE, NOTHING ELSE) on it. From
my experience MACH 3 seems the more
capable software (and is free for small file
use) but it gave me the accuracy issues
mentioned. Routout is simpler to use in
lots of ways, gives excellent repeatability
(usually) but is dreadful at “pocketing”
(milling out areas) and seems to prefer
slow speeds for the Z axis, even the

Photo 50. The servo tester (black box with
red tipped knob) to control the ESC/motor.
Not the wires to the Z axis suspended by
an elastic band from the cross arm and the
micro switches for Z (top) and Y (lower
left). Also note the pencil holder in the
moter mount. This is handy for “proofing”
files before committing to material.

damper didn't avoid the dreaded
“squeals” here.

During the time I've been compiling this
article the editor has been publishing a
series on the use of MACH 3 and the
information is just as applicable to this
machine as it is with any other but | don't
fancy writing G code from scratch
personally. Lazy CAM simplifies the job for
me but getting to know the programme
still takes a bit of thought and practice.

So having finished the machine and used
it is there anything | might have done
differently? Thicker or shorter bars would
make for increased rigidity, important if
you want the machine for cutting metals,
though not actually a problem even with
the present design when cutting ply.
Chopping the main (X) bars down to give
a cutting area of around A3 size would
help here.

After completing the machine |
discovered that the STEP 4 router | used to
use at work, of similar size, used 16 and
20mm diameter bars, more rigid than my
12 and 16mm diameter bars but more
expensive both for the bars and bearings;
| was doing my best to keep costs down.
On a smaller machine, screw threaded
drives are fast enough, especially when
fitted with a damper device. They give a
better theoretical accuracy but involve
more parts (as used on my Z axis). A
compromise might be to use a worm gear
train to drive the belts and | nearly did this
before deciding the extra complexity
wasn’t needed. | even got as far as buying
two start, 20T worm and pinion gears
(1:10 ratio) from RS Components so |
might look into this in future if | feel | need
a different machine.

Using metal to replace the wooden
components would give more rigidity too of
course but also take a LOT more work and
money, don’t let me stop you if that's your
thing though and I'd be very interested in
knowing how it turns out should you wish
to go down that path.
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To Die, Now!
(Better than “Yesterdie’?) ©

David Piddington continues
his looks at dieholders

made three taper shank arbors, Figs.

9 and 10, one for me, and two more

with a few pre-set dieholders for good

friends. One of them used his before

| had tested mine, only because |
had not completed the machining of
my dieholders. He telephoned me a
day or so later to say he had made two
modifications, a minor but important one
which | really ought to have noticed but
didn't. This was that the small drive key
requires a flat on its outer end so that
when the dieholder slides to its end, it will
rotate and not bind while attempting to
push the holder out of alignment while
negotiating the curved end of the key.
Observant readers will remember | have
already mentioned this.

His second modification came about as
he was making a stud, which required
3mm of thread on one end and 5mm on
the other. He had graduated the top
surface of the key into millimetres and
after locking the tailstock, had used the
gauge lines to set the lengths of thread
and it worked for him. | gave further
thought to this and have modified my
prototype with two full length flats on the
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sliding diameter which you will see later
and | graduated these, one in millimetres
and one in one sixteenths of an inch.

To make the arbor there are two options
as shown in the drawings. Machine it from
solid or fabricate. | chose the ‘chicken’
principle - “Don’t cross the busy main road
unless you absolutely have to” and chose
fabrication. My main reason for not
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machining from the solid is the length of
the No. 2 Morse taper at 2'%in. There are
several methods of making this part.

Firstly one can set over the topslide but
this in itself presents difficulties in setting
the exact angle. Secondly the tailstock
may be set over and adjusted after trial
cuts to get the angle exact into a known
hole. | recommend this to be avoided at all
costs as it is equally difficult to set it back
parallel again. Thirdly | have seen a
device, which plugs into the tailstock and
has a sideways slide with centre points,
which may be used as method two above.
In all these trial and error is required to get
the angle exactly right.

My ‘rough and ready’ method for setting
the angle is to remove the top slide itself
leaving the swivel base in situ, position
two %sin. diameter rods into each Vee and
on the side away from you put an
additional piece of Yin. thick (minimum)
MS plate about 2in. lang and 2%in. high
against the inner rod, and carefully clamp
over the four components ensuring that
the plate is exactly vertical. Then put a
hollow lathe centre into the headstock
spindle; a male centre into the tailstock
and, between the two, your second male
centre with the small end of the Morse
taper towards the tailstock. This of course
assumes that your lathe head and
tailstocks are exactly in line, which should
be checked on a regular basis according to
the maker's operator's handbook.

It is now possible to wind in the cross
slide until the MS plate touches the taper
along its length. Lock the topslide base at
this position and the subsequent taper
turned should be accurate. If not it can be
adjusted with emery cloth to be a better fit
in your tailstock using marking colour to
show high spots. The snag here is that it is
very difficult to keep the relatively tiny top
slide feed screw turning slowly and evenly.
Much practice is required, but it can be
done. If you have followed this method
successfully, then inserting the taper into
the headstock will make machining of the
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parallel parts much easier provided that
your lathe turns parallel.

As | said above, | preferred the ‘chicken’
approach and fabricated mine from a
readymade accurate commercial blank
end adapter with a ground finish. There
are plain ones, cheaper ones, and more
expensive ones. The latter usually are
drilled and tapped at the small end for use
with a drawbar and the 2MT sizes are
usually threaded %sin. BSW. If you choose
the cheaper version, then | recommend
drilling and tapping the tapered end %sin.
BSW for a drawbar, even though it may
only be used for the machining processes.
Your fixed steady will be required even
though its contact bearings will be only on
an edge, but should give enough support
to keep the small end of the taper running
truly while the hole is drilled and tapped.
The three steady points may leave a ‘ring”
mark on the taper but this can be locally
'hidden’ by careful polishing later.

Before fitting the arbor and drawbar into
your headstock, take a piece of ground
finish mild steel and turn it to the desired
length of the extension piece, and break its
corners. [t will first be used as a plug
gauge to test its fit inside a hole to be
bored in the head of the arbor. It is
assumed that your lathe 3-jaw chuck is
accurate. If not, and before inserting the
arbor and drawbar, machine out soft chuck
jaws in this chuck to a parallel fit 0.003in.
diameter smaller than the extension piece.

Insert the arbor and secure with a
threaded drawbar through your
headstock spindle with sufficient "lock’ on
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Photo 33. Milling flats prior to graduating, note the error.

the nut to hold it in position, but not so
tight that heavy hammering is needed to
remove it again. A “light ‘tap” to remove
it” fit is sufficient.

Machine the head of the arbor to the
drawing dimensions paying particular
attention to getting the bore exactly right.
A very sharp boring bar set exactly on
lathe centre height is essential. As you
approach the final diameter, take as many
cuts as necessary: do not attempt to hurry
this and note that cuts as small as
0.0005in. may be required. If your initial
hole has been made with a Yzin. drill then
let the drill cut about '&in. deeper than the
desired depth, leaving a shoulder for the
extension to bed onto at its periphery only.
The ideal fit for the extension bar into its
hole is a sliding fit so close that when
withdrawn sharply, you should hear a loud
‘POFP’ as it leaves the bore and air rushes
in to fill the hole. Both components are
then cleaned ready for assembly. Photos
31 and 32 show the procedure with the
chuck gripping the extension held into the
tailstock with the special Myford Morse
taper chuck adapter which will test the
accuracy of your lathe’s axis, for if the
tailstock is notin line, the parts will not
slide together. If they do not, then you
MUST first adjust your tailstock until it
does. Then apply ‘Loctite’ to both surfaces,
insert the extension with the tailstock and
revolve the lathe spindle a couple of turns
by hand to ensure all the liquid has filled
the joint. Wipe off any excess and leave to
cure for at least thirty minutes before
removing from the lathe.

Photo 34. Machining the end of the key.

The two long flats to be graduated are
machined as shown in photo 33 and need
no special mention except that more than
one pass will be required by a cutter no
larger than %in. to get tight into the corner.

When you are certain that all is well,
release the tailstock end 3-jaw chuck, and
slide back the tailstock. Rotate the lathe
spindle and check with a dial gauge that
there is no significant run-out. There
shouldn’t be any, but it is as well to check. A
thou or so will not affect the accuracy of the
finished threads as there has to be a minute
amount of clearance on the components or
they will not slide smoothly. Now centre drill
the end and drill %zin. diameter and 2%in.
deep for clearance on longer, smaller
threads of maximum %“:in. diameter. It is not
possible to drill larger than this if we are to
follow the next operation to put two lengths
of graduations on the extension. A larger
hole would weaken the extension.

Next the arbor was put into the rotary
table in the same manner as photo 33 and
using an edge finder set its axis in line
with the heads cutter spindle. Make sure
that you have set your feed screw dial to a
zero so you can return to this later. Set
length stops to mill in the %in. keyway
approximately %in. long overall right up to
the arbor's main head diameter. With your
arbor tapped at the small end, rig up a
drawbar to add extra security to the grip
inside the Morse taper but as before with
the headstock, do not over tighten. Photo
34 shows the method of milling away the
rounded end of the key after it has been
fitted tightly in its slot.
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Return the table to its original zero Y axis
setting and then move it so that the axis is
now 0.125in. towards the rear of the
machine. Rotate the arbor 20deg. noting
that the keyway moves away from you.
Using a Yiin. diameter end mill, or a slot
drill, mill a flat along the top front of the
arbor extension to Yisin. deep and at the
same setting mill a second similar flat on
the edge of the larger diameter but not
more than %sin. long. This process was
shown in photo 33. Repeat this process of
long and shorter flats after revolving the
arbor a further 50deg. These angles need
not be precise and mine were different
anyway as my dividing head did not have
on it the correct hole plate for angular
dividing - a 42 hole circle - and | was too
lazy to change it. However it did have a
60-hole circle and | used this with 5
complete turns for the first flat and a
further 10 turns for the second. When the
flat has been produced and with the cutter
against the larger diameter, wind the table
away from you to complete the cut. This is
difficult to describe but obvious with the
work in front of you.

On the flats, | graduated one in Ysths and
the other in Tmm increments. However
depending on your machine feed screw
you may have difficulty in marking one or
the other. My Senior “E” has Imperial 10
threads per inch screws and so marking
accurate Tmm divisions would not be easy
due to accumulative error as Tmm equals
0.3937in.. Estimating that 0.0007in. would
be very difficult each time and,

Photo 35. Setup for graduating
the arbor extension.

Photo 36. Stamping inch and mm indicators on arbor.
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furthermore, it would be next to impossible
to reset back to the original zero should
this be necessary if you lost count.
Fortunately | had already fitted dual
reading linear scales to my machine. Now
measurements are so simple that
regardless of the screw’s pitch, one presses
a button and there is an immediate and
direct conversion from metric to Imperial
and back again and without losing the
ariginal zero datum setting.

The process is shown in photo 35. The
engraving tool is ground very similar to
those used in screwcutting on the end of a
Y4in. diameter HSS tool bit. It is set by eye
exactly in line with the flat's end edge on
the larger arbor diameter. Ideally the
wiggler should be used to locate the exact
zero but the contact area is very small and
due to the spindle’s rotation direction, the
stylus end is prevented from flipping out
by the rear step of the flat. In the unlikely
event that you have a reverse on your mill,
the wiggler could be used successfully. Put
the tool into your drill chuck which in turn
is held on your mill spindle and lower the
point to just touch the top of the flat, and
set a zero on your down feed dial. Wind the
table away from the graver and bring down
its tip a further .001in. (or 0.02mm), which
will give an adequately deep visible line.

The flats on the extension are wide:
enough for us to mimic a rule with short
lines and longer lines of which the latter
will be put at Yin. (or 1T0mm) increments,
and the shorter lines at Ysin. (or Tmm)
increments. If you do not have Y axis table
stops, then set a zero at the point where
the shorter lines will stop at 3azin. (or
2.40mm) and remember, by careful
counting, to exceed this by 0.062in. (or
1.6mm)} where required. Get everything
ready for this exercise including
persuading your family to go on a day trip,
shut out your pets and switch off your
telephones and in-house entertainment
systems, and then relax. Just one line out
of position, or the wrong length, will result
in great sorrow, howls of anguish,
gnashing of teeth, and uttering of highly
expressive profane words! | have been
there too! | know! | am asking you to make
every possible precaution before setting
out on the engraving road. My rotary table
was graduated into 360deg. with
appropriately longer lines at each 10deg. |
then decided also to put the numbers on
by dividing. To my ever present
annoyance there is just one zero 1deg. out

of position. | struck with the hammer just
too late to prevent the error after realising
| had miscounted.

At the inner end of each line there will be
left a ‘curl’ of swarf. Leave all of these until
you have finished each row of lines and
then with a fine needle file, carefully
remove them and the other miniscule
burrs along the edges of each.

Photo 36 shows my method of stamping
the “IN” and “MM" on the appropriate
flats adjacent to the incised scales. A Vee
block is clamped to the rear of the cross
slide, and into this is further clamped the
main column, or a shorter length of the
same material, of the George Thomas
Tapping and Staking machine together
with its upper arm. George described how
to make a special bush internally spring
loaded to grip 4" square number stamps
of which the “Pryor” make are
undoubtedly the best having each
character exactly central to its punch
making precision stamping of words, or
numbers in line, easier. It will be noted
that one of the chuck jaws grips on the
outer diameter of the extension between
the two graved flats and that there is a
‘jack’ beneath the larger diameter to
absorb the hammer blow. | used a 2Ib pein
hammer holding it just behind the head
and hitting the punch’s upper end squarely
from about 6 inches, twice only - except
for the “1” which being a single line like a
chisel, needs only one blow.

A similar setup is used to put the ‘length’
numbers on to the scales except that the
arbor has its taper inserted into the
headstock spindle and the outer end
supported by the tailstock. To prevent the
arbor rotating, engage the back gear.

A "1" can be stamped adjacent to the
fourth longer line on an Imperial scale,
andfor a "1", “2", “3" and “4" alongside
each alternate long line on the metric
scale. It is essentially important to
remember that the numbers MUST be
inserted into the holder UP SIDE DOWN
for, unlike a standard rule, the dimensions
on the finished arbor must read from right
to left. Ideally Tmm numbers should be
used, as | felt that the Ysin. stamps used
for the “IN” and “MM"” were a bit large for
the scales.

For the metric scale, carefully position
the “1” punch to the left of the second
longer line, i.e. at the first full centimetre,
remembering that the other number
characters are wider.

Photo 37. Numbering the arbor after graduating.

Note the jack for support.
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To do this, engage the saddle with your
leadscrew so that as you wind the saddle
away from the headstock, the punch isin a
suitable position and its handwheel dial is
at a convenient full number. Mine was at
“80" for the Myford S7 which has an 8tpi
leadscrew and 125 divisions = %in" =
0.125in. on the dial. If your “1” is close to
the line, the “2” will probably intersect
with its line and that will spoil the overall
effect. For the Tmm character punches,
one hammer blow will be sufficient not
forgetting to put the jack underneath to
absorb the impact. For the inch scale, only
asingle “1" is required at the full one inch
longer line.

Having marked the “1”, now wind the
leadscrew handwheel 0.394in. in order (a)
not to have an estimate of the extra .0003"
and (b) more importantly to finish on an
exact indication line. | turned the handle
three times (3 x 0.125 = 0.375) plus 19
divisions to stop at “61" on the dial and
then stamped the “2". Repeating the
process for the “3” the dial number was
42 and for the “4" it was “23". Pen and
paper are also an essential requirement
for this sort of work. If you are uncertain,
do a ‘dry run’ first to check your
calculations.

Photo 37 shows the setup for stamping
the numbers. Note the toolmakers jack
supporting the arbor and to absorb the
hammer blows of the punch process.
Photo 38 shows the finished arbor. Photo
39 shows the batch of holders lined up
with most waiting to have their dies fitted.

Storage

| mentioned this early on in the series.
With three different diameter holders
and the probability that these are notin
a direct sequence for a series of thread
diameters, e.g. BSF from %in. down to
Yin. in five sizes gave much food for
thought. | then considered where in my
workshop | would be storing them,
which at time of typing these
notes number forty two,
including four left hand dies
which may never be used, but
are set and ready for action
‘just in case’.

The only convenient spaces
were some shelves six inches wide
and fifteen inches long. By using the
largest dieholder as the standard and
staggering them | could put three rows of
holders lengthwise in an open topped tray
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Photo 38. The finished graduated and numbered arbor.

of that width. The visual ‘downside’ is that
the smaller sized holder bodies will be
widely spaced apart in comparison with
the larger sized ones. | regret | am unable
to give a definitive solution. Photo 40
shows a finished tray of dieholders with
holes drilled at 34sin. diameter to accept
the small end of the holder badies with the
die sizes uppermost for ready
identification. If you have a larger quantity
of the smallest size of dieholders, then an
alternative arrangement such as that
shown in photo 41 could be considered.

To secure the tray components, MDF
board 12mm base and 6mm sides, use
Tmm diameter x 15mm long steel pins
tapped into pre-drilled holes 12mm deep
to allow the pin to hold securely without
splitting the inner part. It is better, and
neater, to have the sides longer than the
base and trap the end piece between
them. This is particularly important for
pinning the 6mm sides to the ends
ensuring that the drilled hole is central
into the end pieces. Before final pinning,
apply wood adhesive to the whole length
of the joints, and run a fine fillet of
adhesive along all internal corners once
the pins have been hammered home.

The final job, in my instance anyway,
was to make some identification numbers
and add all the sizes and locations into
my workshop index described in MEW
issue 137.

| had finished this manuscript for some
months before | realised that there was one
shortcoming with this system especially for
those of us with Super 7s and other

Photo 40. A storage
box for mixed sizes
of holders.

Photo 41.
A storage box
for small size
holders.

machines with “solid’ tailstocks. We will be
unable to cut threads larger than %in.
diameter and longer than about 2in. and still
retain the concentricity given by the
mandrel. However in my final years at
“Birmingham’s model engineering
suppliers” | had been using the works
Myford ML7 to make 22%in. long lengths of
all-thread (studding) using a “Coventry”
diehead, possible only because the tailstock
barrel had a %in. hole right through.
Remembering my apprenticeship days
when | had 8 months on the centre lathe
section - | was using a Ward 3A capstan
lathe from which the capstan slide had
been removed and replaced with a
‘normal’ centre lathe tailstock - the
machine immediately behind me was a
very old geared headstock centre lathe of
at least 12in. centre height. What was
particularly interesting was the boring and
reaming of the flanged-end holes, This
was done with a ‘floating” self-aligning
adjustable reamer in the tailstock but
between the internal bed shears there was
a hook and link, which enabled the self act
of the saddle to ‘tow’ the tailstock, with
reamer attached, very slowly into the bore.
On this elderly machine the operator did
all the final machining of headstock
spindles, also the processes not then
possible by grinding due to insufficient
machining capacity such as the threads for
locking collars and the internal bores at
the chuck end described above and for
boring bar support bushes used on the
firm’'s products of combination turret
lathes. One of these bars may be seen in
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THE WARD No. 16 COMBINATION TURRET LATHE

WITH COVERED BED.

Photo 42. A Ward 16 combination turret lathe.

photo 42 protruding from the hexagonal
turret at the right. This was the largest
machine made by H W Ward & Co. Ltd., of
Selly Oak, Birmingham; a ‘whopper’ with
an 8%in. hole through the headstock
spindle and a 30in. diameter Pratt chuck.
Its 12in. square revolving tool post had
five Whitworth bolts 1in. diameter along
each face to secure the turning tools. My
Super Seven would sit quite happily on
the cross slide.

Fifty years later the possibility occurred to
me that a similar device could be fitted to
‘tow’ a modified tailstack along the Super 7

bed. Noting adverts on the Internet “www.
homeworkshop.org.uk” site from
“machine breakers” offering spare parts |
acquired an ML7 tailstock, photo 43 which
had had the barrel and handwheel
removed and which | determined to adapt
to suit my dieholder system and cut longer
threads up to %2in. diameter.

However, by measuring the thickness of
the inner shears on my own machine,
photo 44 it became clear that normal
under-retaining strips, as for a saddle,
could not be used as the under-surfaces
between the shears is not ground and is

uneven, though by only a few thousandths
of an inch along the length. As an amount
of lift prevention is desirable and | could
not, even with difficulty, find a way to
accurately finish the bed under the shears,
| proposed to discard the lever bed clamp
and fit a spring-loaded under-plate for the
full length of the tailstock instead of the
rather shorter piece of the standard lever
operated clamp. This should take up most
of any discrepancy yet still allow the
tailstock to slide freely and resist upward
lift should there be any.

My purchase duly arrived and | set about
converting it to my purpose. After
dismantling and cleaning | had difficulty in
removing the bed clamp lever. Eventually
after removing the base and the side
adjustment screws | discovered a concealed
slotted screw which had a peg point running
in the groove in the locking spindle. Your
own purchase may already have had this
fitting remowved. Mine did not.

On the tailstock’s base there is a
detachable adjustment block, photo 45
used for adjusting the fit between the bed
shears the holding screws of which also
secure the upper and lower tailstock main
parts. The adjustment block is thicker than
the under blocks of the casting and it must
be milled down to the same height before
the new spring loaded slide block is fitted.
| had to remove 0.047in. from mine,
achieved on my mill with a small flycutter
as in photo 46. The upward projection,
which locates the upper tailstock body,
was gripped in my machine vice as
shown. To be continued.

Photo 43. The ML7 tailstock as bought.

e

Photo 45. Undersfde of tailstock showing released adjustment bar.
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Photo 44. Measuring the inside bed shear thickness.

Photo 46. Flycutting underside f base with adjustment bar

i

fitted.
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Photo 1. Setup for milling gib strips.

Photo 2. Front view of bearing b.fock on mill.

X1 MILL MODIFICATIONS

David White does some basic modifications to his mill.

Introduction

The Sieg Super X1L micro mill is quite

a capable small machine as it stands.

The basic features are all pretty well
implemented, but as you might expect with
an introductory level machine there is plenty
of scope for improvements. | have already
described the basic features of the machine
and how to replace the geared spindle drive
with a more versatile belt drive. This article
will describe some further modifications
that | made to my mill.

Photo 3. Top view of bearing
block on mill.

Lapping the wa s
I:F E Strip ¥

I descn bed how to [ap the ways of the
compound table for the Sieg X0 Pico mill
in a previous article. Exactly the same
procedure can be applied to the X1 table
and results in a worthwhile reduction in
friction as well as additional smoothness
in use. The X1 table is pretty good to
begin with so the improvement is very
obvious but perhaps not quite as marked
as that for the X0 table.

| described how to make new brass gib
strips for the X0 table in the same article
that dealt with lapping the ways. The brass
gib strips for the X1 table can be made in
exactly the same way as described for the
X0 compound table. The gib strips are
made from 3.2mm x 12.5mm brass flat.
The X axis gib is 120mm long and the Y
axis 2565mm long. The method described
for making the X0 gib strips uses the X0
saddle as a template and assumes that you
have access to another milling machine. If
the X1 is your only milling machine then an
alternative procedure will have to be used.
Perhaps the simplest method is to cut a
kerf 8 or 9mm deep in a strip of wood
using a circular saw where the blade has
been set over at an angle of 35deg. from

e A%

the vertical. Notice that the set over is
36deg. rather than 30deg. because the X1
dovetails are 55deg. rather than 60deg.

The raw stock for the gib is then
superglued or clamped into the kerf and
the whole assembly mounted on the X1
table. The top of the gib can then be milled
flat, the gib turned over, refixed, and the
top milled flat again, making sure that the
finished gib has the correct width,
Alternatively you can invest in a couple of
cheap tilting vices, such as the Clarke
CTV25B Tilting Vice available from Machine
Mart at £13 each. These are always useful
and a good investment regardless. | used a
setup like the one shown in photo 1.

Begin by setting the vices to 35deg. with
a protractor or angle gauge and then place
them on the X1 table the correct distance
apart and clamp opposite ends of a flat bar
in each vice. Now line up the vices so that
the bar is parallel to the X axis of the table
and clamp the viees down. The gib strips
can now be milled as before. The Y axis
gib is sufficiently long that the unclamped
parts will need to be supported in some
way; a couple of machinists jacks work
well. Don't forget to lap the new gib strips
in when they're finished. You should find
that lapping the ways and making new
brass gibs for the compound table results
in a considerable improvement in ease of
use and smoothness of operation.

Photo 4. Disassembled bearing block, components, and Iesdscrew
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Photo 5. As photo 4 but showing position of ball bearing.
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Leadscrew bearing blocks

The bearing blocks for the X1 compound
table, shown in photos 2 and 3, are made
from cast iron and implement a simple
sleeve bearing with “preload” set by the
leadscrew handwheel retaining nut. The
complete assembly is shown in photo 4.

This arrangement is quite adequate for
occasional manual use but not really
optimal for heavy manual or CNC
operation. The ideal arrangement of a ball
bearing sandwiched between a pair of
thrust bearings is overkill for this
application. So are thrust bearings
recessed into opposite sides of the bearing
block, as found on the larger Sieg mills,
given the cost of 8mm id thrust bearings.
What is really required is a cheap bearing
arrangement capable of taking both the
radial and axial loads likely to be found
with these leadscrews when working fairly
hard. I claim no credit for coming up with
the idea that cheap and readily available
8x22x7mm roller skate bearings fit the bill
admirably. Photo 5 shows the idea and
photo 6 shows the 13mm diameter by
10mm deep recess already bored into the
inner face of the bearing block.

The idea is therefore to bore ball bearing
housing recesses into each face of the
bearing block and to bore out the through
sleeve to greater than 8mm so that the
leadscrew will be supported on the inner
bearings of the ball bearings. If you are
brave and confident you can bore out the
existing bearing blocks to house the ball
bearings. If, like me, you are chicken, you
can make new bearing blocks out of
aluminium safe in the knowledge that you
have a fallback position if all does not go
well. Making new bearing blocks can also
facilitate the addition of stepper motors for
a CNC conversion.

At this point | would like to make a small
digression regarding spare parts for Sieg
machines. Suppose you had decided to

bore out the existing bearing blocks and all
didn't go as planned. You're left with a
useless chunk of cast iron and an
inoperable mill; unless you can get spare
parts or make another bearing block. | got
my X1 from Arc Eurotrade but they can't
stock every spare part. I'm sure most
readers of MEW will be aware that Little
Machine Shop in the US has a pretty
comprehensive stock of spares and
accessories for the Sieg X1 to X3 mills as
well as the C2 and C3 Mini-lathes. Howewer,
in many cases the cost of shipping all but
the smallest spares from the US is
prohibitive. An idle glance at the back page
of their catalogue whilst waiting to be
served in my local Machine Mart led me to
a very useful chance discovery. They sell
versions of the Sieg X1 and X2 mills as
well as the C2 (short C3) Mini-lathe and
have a dedicated spare parts department.

| phoned up the spare parts department
and had a very useful chat with them. It
turns out that they stock a very
comprehensive set of spare parts for all of
the Sieg machine tools that they sell, and
furthermore they are more than happy to
sell to anyone, not just existing customers.
This source of spares seems to be a very
well kept secret, but | was assured by the
spares department that they are more than
happy for this publicity. As you will see
later | quickly availed myself of this
treasure trove of spares. It may well be
that there are other undiscovered
comprehensive stockists of spare parts for
Chinese machine tools in the UK - if so
could they please let us know about it!

| decided to make new bearing blocks
starting from 1%in. square aluminium stock,
mainly because it would make the
subsequent mounting of stepper motors
easier when | did the CNC conversion. If you
only intend to do manual machining, you
can modify the existing bearing blocks safe
in the knowledge that you can get spares
from Machine Mart if necessary. Obviously
if the X1 is your only mill you'll need to do
the same as me or buy a set of spare
bearing blocks. Before | discuss machining
the bearing blocks let me say that it is
necessary to get the two ball bearings to be
a snug fit in their recesses and also very
accurately co-linear with the axis of the
leadscrew. This calls for some fairly careful
machining. If you don't get it right then the
leadscrew will bind. | chose to make the
bearing blocks so that the X1 could still be
used manually, with the existing
handwheels, in the interim before CNC
conversion. | cut a 77mm length from the

block using original as template.
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Photo 7. Transfer puncing the new ball bearing

aluminium stock and trued up the ends with
a face mill to give an overall length of
76mm. | then reduced the thickness
between one pair of long faces to 35mm,
corresponding to the thickness of the
original bearing blocks. One of the original
bearing blocks was clamped to the
aluminium blank and transfer punches,
7mm for the mounting holes and 8mm for
the leadscrew hole, used to mark the
centres for drilling. This is shown in photo 7.

Transfer the marked aluminium block to
the milling machine and carefully clamp
square to the jaws and bed of the milling
vice. Make sure that the rear vice jaw is
accurately aligned with the X axis of the
mill before you start. Use a wiggler to
accurately position the mill spindle above
each hole and drill the 7mm mounting
holes and 8mm leadscrew holes right
through the block between the 35mm
spaced faces. Start with something like a
3mm drill and re-drill with increasingly
larger sizes until the target size is reached.
This minimises drill wander. You can
counterbore the holes for the mounting
screws at this point. | must admit | just use
an appropriately sized end mill to do this.
At this stage it is useful to push a piece of
8mm silver steel though the block, push
on the bearings, and mark their
approximate positions on the block with a
scriber or fine point felt tip pen.

The bearing recesses can be bored either
on the X1 itself using a boring head, or on
a lathe using a four jaw chuck. | prefer to
use the lathe for boring wherever possible
as | find it much easier to get an accurate
result this way. Centring the bearing block
on the four jaw chuck, ready for boring,
presents something of a problem because
the inner surface of the 8mm drilled hole
will be neither smooth nor round. | chose
to make two 7mm pins, which were a very
tight fit in the mounting holes, and use
these to fix the original bearing block
accurately on top of the one to be bored.
The inner bearing surface of the original
bearing can them be used as a reference to
centre the aluminium block in the four-jaw
chuck. Photo 8 illustrates the general idea.

Mone of this is a problem if you're
modifying the original bearing blocks. With
the bearing block accurately centred in the
four-jaw chuck go ahead and bore the first
one 22mm diameter and 7mm deep. If you
wish, you can bore the recess 6.9mm deep
so that you can use a small clamping plate
on the bearing block to hold the ball
bearing in position. | did not find a
clamping plate to be necessary. When

Photo 8. Original pinned to new ball
bearing block clamped in four-jaw chuck.
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Photo 11. New ball bearing block lightly
fitted to mill. Note constant width gap.

boring the hole measure often and when
you get close to 22mm keep trying the ball
bearing for fit. Make sure that your
finishing cut is taken down the side of the
bore and then subsequently across the face
at the bottom. This will ensure that the
bearing sits flat in the bottom of the bore.
The remainder of the 8mm drilled hole
should now be bored out to 15mm without
removing the block from the chuck. The
15mm diameter bore ensures that it clears
the inner bearings when the ball bearings
are mounted. Now loosen each jaw of the
four-jaw chuck just enough so that you can
remove the bearing block. Turn it over, and
reinsert almost exactly in the centred
position. Use your dial test indicator to
accurately re-centre the 15mm bore in the
four jaw chuck. You now need to bore a
22mm diameter recess 177mm deep (10mm
depth of original recess + the 7Tmm
thickness of the ball bearing) in order to
position the leadscrew in the same position
as it was with the original bearing. Again
aim for the bearing to be a snug fitin the
hole which should have a flat battom. Front
and rear views of a completed bearing
block are shown in photos 9 and 10.

Now comes the acid test. Fit the bearings
as shown in photo 11, support the bearing
block from underneath, and fit a pair of
M6x40mm cap head screws in the fixing
holes, but don't tighten them right up just
yet. Now slide the bearing block towards
the edge of the compound table and watch
the gap between the table and the bearing
block. It should be of uniform width all
along its length. If it's not then either the
drill for the fixing screws has wandered or
the bores are skew. Enlarging the fixing
holes slightly may help, as might
rechecking the bores and flatness of the
bore bottoms and shaving miniscule
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Poto 9. Front view of completed ne aﬂ bearing block.

Photo 12. Ball bearing block mounted
on mill with handwheel in position.

amounts of the bores as appropriate.
Assuming that all is well, tighten up the
cap head mounting screws and mount the
thin 8mm washer, the key, and the
handwheel as shown in photo 12.

The 8mm washer stops the face of the
handwheel from fouling the bearing outer
bearing. Fit the handwheel washer and
fixing nut and tighten the latter to give an
acceptable preload to the bearings. Well |
tightened the nut to snug plus an eighth of
a turn and that seems to work ok. You
should find that whilst lapping the ways
and fitting new gibs made the handwheel
easier to turn, fitting the bearings makes it
even easier again. If the handwheel turns,
but less freely than after lapping the ways
and fitting new brass gibs, then you have
a minor misalignment problem
somewhere. If you've made the bearings a
nice tight fit in their recesses, and
assuming that the bottoms of the recesses
are both flat, you should be able to cure
the problem by enlarging the diameter of
one of the bearing recesses by a tiny
amount (0.01 to 0.02mm). Take care here
though, because if the bearings are too
loose a fit in their recesses then you'll get
slop when operating the handwheels. If all
else fails you may need to start all over
again. This description is deliberately
detailed to emphasize the need for great
care in order to ensure optimal alignment
- it's not difficult work but it does need to
be taken slowly and carefully.

Depending on your machine you may
find that you have to mill a couple of mm
off the bottom of the Y axis bearing block
so that it clears the base casting and
allows full Y axis travel away from the
operator. The finished result with bearing
blocks fitted to both X and Y axes is
shown in photo 13.

Photo 13. The compound table with both
new ball bearing blocks fitted.

Fixed column

There are several possible variants of the
X1 micro mill, three of which are available
in the UK. The first has a small compound
table (240x145mm) and a fixed column,
the second has a small compound table
and a tilting column, whilst the third has

a larger {400x145mm) compound table
and a tilting column. The fixed and tilting
columns are shown in photo 14.

The version with the larger table is
obviously the most useful from the work
handling standpoint but | have never been
a great fan of tilting columns. If you use the
feature then you have to laboriously
re-tram your machine after use, and I'd
always re-tram if I'd knocked the column
heavily in an accident, say. All in all | find it
much easier to angle the workpiece than
the column of the mill. With a fixed column

Photo 14. Fixed and tilting columns
side by side.
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Photo 15. Column adaptor
block milled to size.

you shim it up once and then forget it (at
least for a while). Unfortunately, to the best
of my knowledge, you can't get off the
shelf Sieg X1's with a large table and fixed
column. However, you can buy the fixed
column itself from the spares department
of Machine Mart as | mentioned earlier. Itis
then necessary to obtain an adaptor plate
so that the fixed column can be fitted in
place of the tilting one. These plates are
obviously manufactured somewhere as
Little machine shop sell them as part of
their X1 extended Y axis kit, but not
separately. Therefore if you want to retrofit
a fixed column to a tilting column mill you
must make the adaptor plate yourself.

Photo 16. Transfer punching column
mounting holes.

hoto 18. Column mounting
holes being tapped.

Photo 19. Column adaptor block
showing screw fixings.
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| purchased a fixed column from
Machine Mart for about £30 and made an
adaptor plate to fit it to my X1 in place of
the tilting column. In retrospect | could
have saved myself some money by
reusing the tilting column to make a fixed
column, as the column proper can be
completely separated from the tilting
mechanism. | could have then used two
right angle supports to fix the column to
the adaptor plate. That said the route |
took involved less work.

Ideally the adaptor plate would have
been made from cast iron as this is very
good at damping vibration. However,
buying the cast iron by mail order would
incur shipping charges probably in excess
of the cost of the metal itself. | chose
therefore to use locally available black
mild steel. The adaptor plate sold by Little
machine shop is 12mm thick but | wanted
to use something rather more substantial
both to maintain rigidity and gain a little
extra Z axis travel. Accordingly |
purchased a 160mm length of 75mm wide
by 40mm thick black mild steel, milled it
flat and parallel on all sides using a 63mm
face mill on my big milling machine and
lapped the top and bottom surfaces to

Photo 17. Co!umn mounting ho!es
being drilled in adaptor block.

a‘

Photo 20. Fixed column on adaptor
block mounted on X1 mill base.

ensure flatness (and hopefully
parallelism). The finished block of steel is
shown in photo 15.

This work could have been performed on
the X1 itself using either a fly cutter or a
smaller face mill but obviously would have
taken longer to complete.

The next step was to place the new fixed
column on top of the adaptor block and
use an 8mm transfer punch to mark the
positions of the mounting holes on the
block as shown in photo 16.

The block was transferred to the milling
vice preparatory to drilling the four 6.8mm
mounting holes to a depth of 25mm, and
tapping them M8 as can be seen in photos
17 and 18.

| prefer to be cautious by starting with a
small drill and working up to larger holes,
rather than drilling the hole in one go,
particularly with mild steel. It takes longer
but places less strain on the machine as
well as giving a better quality hole. | used
the base of the original tilting column as a
template to transfer punch the locations of
the holes for fixing the adaptor block to the
X1 base. These 9mm holes were then
drilled right through the block and
counterbored with a 14mm end mill. |
routinely use end mills to counterbore
holes that accommodate cap head socket
screws, particularly as counterbores proper
are quite expensive. This isn’t really an
option if you only use a drill press, but | can
see no downside to doing things this way if
you use your milling machine for drilling
the holes. Perhaps a more knowledgeable
reader will confirm or contradict this for
me. The finished adaptor block, complete
with M8x50 cap head socket screws and
M8x40 hexagonal set screws plus washers
and spring washers is shown in photo 19.
The adaptor block and fixed column fitted
to the X1 base is shown in photo 20.

Obviously the column has to be
trammed to set it square and true to the
table before the mill is used in earnest
again. This can be done either by inserting
shims between the column and mounting
block or scraping the mounting block. |
always feared for my DTl when tramming
the mill, as its tip bounced up and down
far too violently for my liking when
traversing the table T-slots. But no more! |
picked up a very useful tip from the
internet some time ago - use a motor car
unventilated brake drum! Just buy the
smallest and cheapest that you can; you
may have to search a bit to find only one
rather than a pair. You can see the general
idea in photo 21.

The upper and lower circular tracks are
ground flat to well under 0.02mm and you
can sweep the DTl tip around the upper
one without interruption.

Gas strut

The Z-axis travel of the X1 mill is quite
stiff in operation for three reasons; the
steel gib strip, now replaced with a
lapped brass alternative; the lack of any
counterbalance for the weight of the
head; and the use of a simple sleeve
bearing to house the leadscrew. The
latter is of particular importance because
the top working surfaces of the sleeve
bearing take the entire weight of the
head. This will be dealt with in a later
article, but for now a counterbalance,
to take some pressure off of the sleeve
bearing will be described. The weight
of the mill head can be counterbalanced
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Photo 21. Tramming the mill using an unventilated car brake drum.

either by a torsion spring, a system of
pulleys and a weight, or a gas spring. |
must admit to not being very keen on
handling the tightly coiled spring steel
strip involved in a torsion spring setup.
The pulleys and weight system, whilst
excellent in operation, always seems a bit
Heath Robinson to me and are not really
portable to boot.

So my personal prejudices left me with
only the gas strut (often called a gas
spring too) option. So how to obtain a gas
strut and which one to buy? Well the first
is a bit of a no brainer - go to Gas Struts
Direct - wwwv.strutsdirect.co.uk - where
else! Do you want a fixed force or variable
force gas strut and what do these terms
mean? Fixed force gas struts are
completely sealed and non-adjustable
thereby proving a fixed upward force.
They are available in a range of standard
forces but can be set to whatever you
specify at the time of assembly. Variable
force gas struts on the other hand have a
small vent operated by a hex key which
allows you to vent gas from the cylinder.
Variable force struts are always supplied at
maximum pressure so that the force can
only be adjusted downwards - go too far
at your peril as the struts cannot be
pumped back up again. | used a variable
force strut because it allows you more
control over the installation. A variable
force strut it is then, but what force do you
need? Force is equal to mass x
acceleration and the mass of the X1 head
is roughly 10kg whilst the acceleration due
to gravity is 9.8msec?. The force required
is therefore 98N. The stroke of the gas
strut is decided by the headstock travel of
the mill which in this case is 2365mm. The
headstock travel will be a little longer if
you've fitted the fixed column with a
40mm adaptor block like me. You can't
actually use all of the theoretical
headstock travel so | chose the SD01 gas
strut which has a force of 30-400N, a
stroke of 60-200mm, and cost around £18.
Notice that the panel weight guidance
given in the SD01 data assumes that the
gas strut raises a panel and then holds it in
place with reasonable force. We are just
looking to exactly balance the weight of
our “panel” which will require less force.
The gas struts can have a range of end
fittings and | chose to have ball type
fittings on each end. The catalogue
specified that the mounting threads on the
shafts of the ball fittings are M6 but mine
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were actually M5. Check before you drill
and tap any holes in your X1.

Begin the installation by taking the entire
headstock assembly off of your X1 and
weighing it. This is important if you've
made any modifications which altered the
weight of the standard headstock, for
example fitting a belt drive. Now you need
to adjust the gas strut so that the force
more or less exactly balances the weight
of the head. The simplest way to do this is
to push down on a pair of bathroom scales
with the gas strut, note the weight at
which the strut starts to contract, release a
little gas from the strut, and repeat the
process until the strut exerts a weight
equal to that of the X1 head on the scales.
Initially you’ll find it almost impossible to
get the gas strut to move (unless you're
very strong), but let the gasoutin 1 or 2
second bursts to start with until you can
exert enough force to get the strut to
contract. Then you can be more cautious
as you approach the correct force. Be sure
to measure the force at roughly the middle
of the strut’s stroke, as there is extra
damping at the beginning and end of the
stroke. Be sure to push the rod of the strut
against the scales and hold the barrel in
your hands when making these
adjustments. If you don't you run the risk
of losing damping and/or hydraulic fluid
from the strut. The gas strut needs to be
oriented in the same way when mounted
on the X1. The internet is littered with
pictures of gas struts mounted upside
down; they look prettier but their lifetimes
are shortened.

Photo 23. Top mounting hole r gas strut.

Photo 22. Bottom mounting hole for gas strut.

There are several possibilities for
mounting the gas strut on the X1. | chose
to mount mine on the back. | drilled and
tapped an M5 hole in the base for the
bottom gas strut fixing as shown in photo
22. The top fixing screwed into an M5 hole
in a 50 x 40 x 19mm aluminium block fixed
to the back of the headstock nut block with
a pair of M6 cap head socket screws as
shown in photo 23. Photo 24 shows the
complete gas strut assembly fixed in place
on the X1 mill.

Screwing the gas strut into position is
one of these jobs where three hands
would be a decided advantage. The
bottom ball end fitting is simply a question
of screwing it in to the base of the X1; the
top fitting requires that you hold the
spring in compression as you screw the
fitting into the aluminium block. If you
make the fixed column modification and
use a thick adaptor block like me, you
should be able to get a bit more Z axis
travel by using the SD02 gas strut which
has a stroke of 250mm. M

| v

Photo 24. Gas strut fitted behind
column of X1 mill.

29



Photo 1. Unsupported arbor kept to a minimum.

Photo 2. Always avoid the long unsupported arbor.

AN INTRODUCTION

Donald Brymer looks at positioning
milling cutters relative to an edge or

centre line of a workpiece.

here are numerous designs of

mechanical/laser edge finders

commercially available, all of

which are useful machining

aids if used correctly. However,
the methods described in this article are
simple and accurate and do not rely on
edge finders as such.

Horizontal machining

of slots and grooves

The task is to produce a slot or key seat
in a 40mm diameter (the actual shaft
measurement is 39.98mm diameter),
using a 9.5mm side and face cutter in the
horizontal position.

Consider the following; Mark out your
work if required to act as a machining
guide and align the work to the machine
column while being supported with
matched vee blocks.

Clean the arbor taper and the machine
spindle mating surfaces and mount the
arbor. Clean all the arbor spacers and the
mounting surfaces of the side and face
cutter.

Place a suitable number of arbor spacers
on the arbor to set the cutter in a suitable

position that will give maximum rigidity to

the arbor and as close to the machine
column as possible for the job at hand.
Keep the number of arbor spacers after
the cutter to a minimum; this includes the
arbor support bearing, photo 1. Always
avoid long lengths of unsupported arbor,
photo 2. Spacers placed on the arbor after
the bearing are only to fill the arbor, but
the arbor thread must engage a full nut. If
a short arbor is not available the set up
shown in photo 1 is quite acceptable.
Tighten the arbor nut by hand only at this
time and mount the arbor yoke. A couple
of points here; no arbor key has been used
to drive the cutter, for light machining it is
not necessary as there is sufficient friction
between the cutter and spacers to drive
the cutter. If the cutter will be revolving
clockwise as you are looking at it, the
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forces apposing the cut with be
anticlockwise, what happens when the
arbor nut is turned anticlockwise? Does it
tighten or loosen? If it tightens OK, if it
loosens you have two choices; 1: change
the arbor to a left hand threaded arbor, or
2: remove and replace the cutter to give
anticlockwise cutting rotation. Either way
the forces apposing the cut need to be
tightening the arbor nut.

Editors note: you can always put a key

on an outside spacer. This will stop the
spacers spinning and the nut from coming
undone and will not affect the cutter.

Once the arbor yoke is in position the
arbor nut can be fully tightened. Do not
fully tighten the arbor nut with an
unsupported arbor. You risk bending it.

Start the machine and check the cutter
for any form of runout or wobble. If any
runout/wobble is detectable, this prablem

Photo 3. “Picking up” the diameter of bright round bar
with paper and revolving side and face cutter.

TO MILLING ©

can often be overcome by loosening the
arbor nut, rotate the cutter somewhat and
retighten the arbor nut. Try this a couple of
times and if the cutter is still running out,
maybe the arbor, spacers or cutter are
damaged or debris has entered the setup.
Rectify before continuing.

Cut a strip of newspaper (thickness is
0.072 mm or 0.0028in.) the full width of the
sheet and about 256 mm wide.

Position the side of the work to within 0.5
mm of the cutter.

Start the machine spindle, place the strip
of newspaper between the cutter and work
and slowly move the work toward the
cutter, one division of the cross feed
graduated collar at a time by hand. When
the cutter begins to pull the paper in but
does not cut it, photo 3 stop the feed and
zero the graduated collar.

Editors note: | would put the arbor out of
gear and rotate it by hand for safety.

Model Engineers’ Workshop



Photo 6. "Ptckmg up” the diameter with a vertical

cutter using thin paper.

At this point lower the machine knee and
move the cross feed a distance equal to
half the width of the cutter, plus half the
diameter of the work plus the paper
thickness. For this example 19.99 + 4.75 +
0.072 = 24.812 mm gives the correct
position. Using a plunger dial indicator
rather than the handwheel graduations
will increase the accuracy.

Now the cutter is over the diameter of
the shafting, pick up the top work surface
using the same paper technique. Zero the
knee height graduated collar.

The cutter has been accurately positioned
to commence machining, refer to Photeo 1.

If a slot is required in a square or
rectangular workpiece the reference edge
of the work can be found using the same
technique. The difference being that the
full width of the cutter is added to the
distance the slot is positioned from the
reference edge.

If the machining movement has a defined
length i.e. the length of a key seat, utilise
the machine table stops to help achieve the
slot end position for repeated cuts.

If you have never tried using thin paper
to “pick up” an edge or diameter may |
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Photo 7. Setting cutter to the top of work

diameter using thin paper.

suggest that you practice it and you will be

surprised by the results. A warning

though; use long pieces of paper to keep
your fingers away from revolving cutters.

An alternative method of cutter
positioning when machining round stock
is to approximately set the cutter by eye
over the shaft and then measure the
position of the cutter relative to the work
diameter using measuring tools
appropriate for the accuracy required.

To set a cutter using this method, try the
following steps;

« Setup the machine as required.

« Position the cutter visually in the
approximate position.

- Using an engineer’s square off the table
and with the blade against the work,
measure between the square’'s blade and
the side of the cutter on one side and
record the measurement, photo 4.

« Measure the other side of the work
using the same method, photo 5 and
compare both measurements. Adjust
the machine cross slide by moving the
cross slide half the difference between
the two measurements. Check both sides
after any table movement and adjust as

required. When the cutter is centralised,

lock the appropriate table clamps.

Ensure that you measure from the same
point on each side of the tooth to improve
accuracy. Depending on the measuring
equipment used and some practice, this
method of cutter positioning will be
sufficient for many milling applications,
however, my preference is by using the
thin paper method.

V?rhccll machlmng

slots and grooves

When setting vertically positioned cutters
to a workpiece, the steps for either method
above can be used with equally accurate
results, see photos 6 and 7.

Should you decide to measure the
distances from an end mill or slot drill and
engineers square and the work ensure that
you measure from the square to the
parallel shank of the cutter and not the
cutting edges. | would suggest that you use
a short length of suitable diameter silver
steel or use a cut off parallel drill shank in
the collet chuck rather than a cutter. You
will still be positioning the cutter on the
centre of the shaft.
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Photo 3. Tapping two holes in the mill. Photo 4. Bolt to the mill table and fit two clamping bolts.

A simple homemade vice

Richard K. Wightman makes a simple milling machine accessory.

'm sure you will agree that a vice for
the milling machine is a must have
piece of kit and is probably the first
accessory you will need to carry out
any sort of work. A vice is probably
the easiest way to hold a work piece
for carrying out the various machining
operations. However, holding some parts
can be tricky especially if they are long
and narrow. Vices are limited by the width
of the jaws and how far they will open.
Clamping the workpiece directly to the
milling machine table is one answer but
clamps can often get in the way. What |
needed was a low profile vice that would
allow me to set the workpiece directly
onto the milling machine table while at the
same time holding it securely.

After due consideration and playing about
with bits of metal this is what | came up
with. It took me a little over an hour to make
it and it is designed to fit my X3 milling
machine but would be easily adaptable to
almost any make and size of machine. The
first job was to cut three lengths of T4in.
square steel to 6 %in. long, (6% inch being
the width of the table on an X3 milling

. == i machine). Then drill three 10mm holes in
Photo 5. Holding a flat bar in the vice. what will become the fixed jaw, spaced the
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Tee slots and use the bolts as clamps.

Photo 6. You can fit the main components into adjacent

same as the three Tee slots in the table. Drill
the same three 10mm holes in the other
fixed jaw and then turn it through 90
degrees and drill two 8.5mm holes. The two
8.5mm holes can then be tapped out to
10mm X 1.5mm pitch. Two long 10mm bolts
will be needed for the vice. | used Ford
escort cylinder head bolts (yes I'm in the
motor trade). They are high tensile bolts and
have a nice small 13mm head. The third
length of steel is left plain and is used as a
moveable jaw. In use the vice is extremely
guick to set up and very versatile. The two
fixed jaws can be bolted to the table in an
infinite number of positions, either across
the table or along its length and positioned
so it will overhang the table where the bolt
hole in the overhang can be used to mount
additional clamps or jigs. The vice can be
used in conjunction with clamps which can
be fitted with the stud going through the
spare hole in the vice and into a “T" nut in
the table. By using longer studs to clamp
the vice to the table they can then be used
to hold additional clamps.

| have it in mind to drill and tap the two
jaws M6 so that the studs and clamps
from my X1 milling machine could also be
used. The two fixed jaws can also be used
as stops and also set up at 90 degrees to
each other. This is very useful when
carrying out repetitive or batch work.
Because the third jaw is not fixed but is
floating, odd and irregular shapes can be
gripped with ease. Being made from mild
steel, accidentally running the cutter into
the vice will not damage the cutter; in fact
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Photo 8. How long do you want your vice?

in some circumstances the jaws could
almost become sacrificial. Work can be
mounted across the top of the vice jaws
with clamps when drilling right through
the workpiece. The photos are to show
how versatile this vice can be.

In practice, additional clamps and/or
stops may be necessary depending upon
the machining operation in hand. As time
goes by, improvements and mods will be
made I'm sure but the main thing is the

Photo 9. Holding a large flat p!ae.

cost, which was next to nothing. The vice
has been in almost permanent use since
its conception. To someone who has just
made the purchase of a milling machine
and has limited funds available, this vice
could fit the bill and would make an ideal
first project. A similar idea could be used
on the drill press and once set up would
be ideal for batch work. The floating jaw
could be replaced with a shaped jaw used
for holding circular work pieces. B

. n
LN '} =N

Photo 10. The new vice is much lower than hs old vice.
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MAKING A

WELDING
TROLLEY

ollowing on from the bandsaw

stand, this is another fairly simple

project that will give your fledgling

welding skills some more practice.

Weather permitting | prefer to do

my arc welding outside as fumes dissipate
easily and the abrasive dust created using
the angle grinder doesn't end up covering
the contents of the garage. To save me
having to carry the welder outside, a
welding trolley was deemed necessary.
The ability to neatly store the welder and
associated accessories when not in use
would also be a bonus. The finished
trolley is shown in photo 1. For storage,
the welding unit, chipping hammer and
wire brush sit nicely on the bottom shelf,
with the welding helmet and gloves (in the
box) on the top shelf. During use the
welder is lifted to the top shelf to give easy
access to the current control and main on/
off switch as shown in photo 2.

To keep the design as simple as possible
steel angle is used throughout and most of
the welds are simple butt joints. A steel
thickness of 2.5mm has been used to make
it easy for arc welding by novice welders
and all the lengths are cut with square
ends. As drawn the trolley can be made
from 4m of material, leaving a little left
over for welding practice. Dimensions can
he adjusted to suit individual applications.

Material cutting list

All 25mm mild steel equal angle,
2.5mm thick

= 4 off 300mm

* 4 off 200mm

+ 2 off 376mm

+ 2 off 400mm

« 2 off 40mm

Shelves

+ 2 off 245 x 345mm approx.

Shelf material is largely personal choice and
depends on the intended use of the trolley
(and what you have available). Currently
I've used 3mm thick rigid PVC sheet just
because | happened to have some suitable
off-cuts. It actually works quite well as the
shelf is small and well supported and my
welder is not too heavy. PVC is also self-
extinguishing so that could be useful when
hit by sparks and spatter during welding! A

Photo 3. The handle.
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Jayne Reeve
makes another
simple welding project

better more robust choice would be steel or
aluminium. For ease of cutting when a hand
saw is all that is available, shelves could be

made from plywood etc.

Handle

The handle used here was bent from

6mm diameter aluminium bar using the
temporary jig pictured in photos 3, 4 and
5. The ‘formers’ used are around 20mm
diameter. The remaining parts are from a
universal clamping kit. The two formers are
positioned so that the bar is held securely
and then the bar is bent to the required
angle using muscle power, trial and error,
and measuring by eye then repositioning
the bar as required until the handle

shape is formed. Although not perfectly
symmetrical, the handle produced does the
job. Again the material chosen will depend
on personal preference and availability.

It could equally be made from other
materials such as steel, brass etc. For the
dimensions shown in Fig. 1 a bar length of
at least 400mm would be required.

Wheels

The wheels chosen were 80mm diameter
rubber tyre versions with a 12mm bore.

| favour these wheels as they roll much
easier over uneven surface than smaller
diameter wheels. These are available not
too expensively from RS components. The
axles are 12mm bolts. If you have access to
a lathe then suitable wheels could be turned
from nylon, acetal etc. Makeshift rubber
tyres can be made from short lengths of
motorcycle tyre inner tube stretched over
the turned wheels. The axle bolt is passed
through the 12mm hole in the upright

from the inside and the head welded onto
the inside of the framework. A double nut
arrangement is then used to prevent the nut
undoing as the trolley is wheeled around.
The nuts are adjusted to allow the wheels
to move freely but with a minimum of
sideways play. If different diameter wheels
are used then adjustments will need to be
made to the design to accommodate.

Construction

Drill the holes for the wheel axles into
the two 375mm uprights. Then starting
with one ofthe larger sides of the trolley,

Photo 4. Makeshift bndmg
rig for forming handle.

Photo 1. Trolley stacked with welding
equipment ready for storage.

e

Photo 2. Welding unit moved to
top shelf ready for action.

a 400mm and 375mm upright and two
300mm cross members, arrange and
clamp them ready for tack welding. See
photo 6. Take time to ensure that the
frame is flat and square as it will be used
to help assemble the second side. If you're
a good competent welder then it should
be possible to fully weld material 2.5mm
thick from one side. However for the less
competent it is probably desirable to weld
both sides of the joint and this does also
help to even out the distortion caused

by welding. Finish weld the joints of this
first frame side and then grind flat the
outside welds as shown in photo 7. The
component members of the second side

Photo 5. Makeshift bending rig components.
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Phora 3 First frama side c!amped .
ready for tack welding.

Photo . Frame welded both sides,
outside welds ground flush.

Fig. 1
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can then be clamped to this ready for
tack welding. See photo 8. This hopefully
should mean that both frame sides are as
near identical as possible. Make sure that
your tack weld penetration is not so good
that you weld through to the first frame!
Once tacked, unclamp the two sides and
finish welding the second side.

The final job on the basic frame is to weld
the four 200mm side members in. The
already completed sides are held vertically
and a suitable piece of scrap material and
two G clamps can be used to hold the top
edges the correct distance apart, photo 9.
The bottom edges and the first two 200mm
members are clamped in place and once
everything is checked and square in all
dimensions these can be tack welded
together. The scrap material and G clamps
can then be replaced with the remaining
200mm members, which will need to be
clamped in place ready for tack welding.
Again make sure the frame is square
before tacking. The basic frame is complete
and after one final check to ensure that
everything is square and level as required
the welds can be finished, photo 10.

Two 40mm lengths of angle iron are used
to form brackets to hold the handle in place.
These are positioned approximately 10mm
in from the edge of the trolley with the top
edge of both trolley and handle brackets in
line with each other. Tack one bracket in

May 2009

place, fit the handle and then position and
tack the other bracket. The brackets can then
be fully welded along the top edge and
partially welded along the bottom edge
where they contact the trolley uprights.

Fit the axle bolts and weld the heads in
place. You may wish to turn down the bolt
heads to reduce their thickness to around
2.5 to 3mm thick. This makes them easier

Photo 8. acbndframe side members
clamped to first for tack welding.

Photo 9. Clamping frame sides for
welding in 200mm side members.

to weld to the 2.5mm thick frame material
and will also reduce the amount of fettling
required to get the shelves to fit around
the bolt heads. The wheels can now be
fitted, photo 11.

Shelf dimensions are nominally 245 x
345mm but will possibly need to be
adjusted to fit the finished frame. Some
fettling maybe needed at the corners to fit
around welds and bolt heads as required.
If using sheet steel for the shelves these
could be welded in place with a series of
tack welds. Otherwise depending on your
preference and the material used, the
shelves can be loose fitted or bolted/
screwed in place. ®

Photo 10. The finished trolley minus shelves.

Photo 11. Trolley with shelves fitted.
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A MYFORD SUPER
SEVEN TOPSLIDE
WITH DIGITAL
READOUT

Ken Willson utilises a miniature readout scale.

n MEW issue 144, our editor
commented after the 2008 Model
Engineer Exhibition “it’s hard to believe
that there’s a DRO hidden inside” so
let's see what | can do to convince you.

Visitors to the previous 2007 Model
Engineer Exhibition at Ascot may well
have seen the original working
experimental version of the above. In
addition, photographs and a write up
appeared in the Model Engineer Exhibition
reports in both ME and MEW magazines
following the Show.

It had always been the intention to
progress the idea to a more practical stage,
with the aim of producing an “exact replica”
of the original Myford product but with the
DRO fully integrated within the slide, leaving
the only disadvantage of a connecting cable.

At the 2008 Model Engineer Exhibition
the final version was put on show, together
with the concept wooden mock-up and the
first machined base together with the 2007
exhibit, photo 1. This article is intended to
show how the parts involved were made
and assembled together with the

constraints on the process brought about
by the physical sizes of individual parts. Of
necessity, to deviate as little as possible
from the “Myford pattern”, certain Myford
spare parts were utilised, some of which
were modified to provide a better basis for
this design.

Using G17 continuous cast iron block, the
top slide base was machined from the solid
on a Myford S7, with the mounting spigot
diameter matching the standard cross slide.
However, the taper angle was reduced to
gain valuable space within the spigot. This
necessitated a production jig for revised
pads. Some consider that a roughly filed
soft circular pad will do the trick, but unless
the contact face corresponds closely to the
taper angle and follows the curve, you will
stand a good chance of spreading the end
to such an extent that it may be difficult to
ever remove the pads or top slide base. It
should be noted that they are a pair, i.e.
handed, photo 2.

A larger calibrated circular base was
incorporated, photo 3 giving slightly better
support making the 1 degree steps around

Photo 3. A larger calibrated base.
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12" intervals apart. The Myford dividing
head was fixed to the rear of the mandrel
giving a direct drive through the headstock.
| scribed the degree marks with a HSS “V"
tool set on its side. The height of the mark
was determined using “sized” spacers,
which were used on the tailstock-
constrained carriage; the small diameter rod
shown in photo 4 is attached to the stud
normally used to attach the threading dial to
the carriage. Following setting out of the
leadscrew nut and DRO scale positions, the
dovetail was machined on the upper face
following normal practices, for convenience,
a standard cross slide was used as a “jig” to
hold the base on the milling machine table
during this process, photo 5.

At this stage the recess to hold the DRO
Head electronics needed to be cut. Various
cross section drawings had been prepared
so as to ensure that it would fit, be in the
correct position and of equal importance,
that there was sufficient metal all around
it. All of these requirements have to be
satisfied at the same time and was an
exercise in 3D imagination without the aid
of CAD, photo 6.

The top slide was again machined from
solid G17 continuously cast iron, and
following machining of the matching
dovetail, the oversized gib strip was held
against the relevant face by a round brass
rod, held by tool maker’s clamps, which
allowed the edges to be machined at the
correct angle. A small spacer strip (cut from
an aluminium beer can) was used during
the final pass to ensure that the gib had
some vertical clearance. Having set the top
slide in the milling vice, the gib screw
tapping holes and a plain reamed hole was
provided for the lateral gib location pin. The
screw holes were all drilled into the gib strip
to a controlled depth, to accept the tips of

Model Engineers’ Workshop



[ L) L.
Photo 5. Machining the dovetail.

Photo 8. All the small pieces.

the gib screws. Inthis way all holes were
properly aligned through both parts. All
drilling was done on the vertical mill using
DRO coordinates without marking out.

The top slide was then married with the
Base and firmly locked together by the
setscrews, Final machining to size using
an end mill now took place for both Top
and Base.

Unlike the original top slide, which had
plain bearings with a steel feed screw shaft
running in a cast alloy end plate, this new
design uses a pressed in, full complement
needle roller, together with needle thrust
bearings. This required changes to the end
plate sizes and design as well as a new
style adjusting collar. Because of the longer
bearing assembly, changes were required
to the normal feed screw sizes to
accommodate this greater length. Photo 7
shows two feed screws, with the normal
and new version bearing. Yes the top screw
is metric being the only spare one to hand.

The feed screw was set up in a four-jaw
chuck, with a soft aluminium protection
strip between the jaws and the shaft, the
end being supported by a hollow cone
tailstock centre. TIR of 0.0004 was achieved
and the surplus material removed to
accommodate the new sleeve bearing shaft.
At 0.002in. to go, the old sleeve came away,
it was not solid after all and | now had a
clean surface, concentric with the acme
thread as it was originally manufactured.
Using a short length of ground silver steel
of the appropriate size, a replacement
sleeve had to be made, held at all times
within the mandrel end using a Myford MT2
Collet, drilled and then bored, thus ensuring
the best possible concentricity without
resorting to grinding practices. The small
pieces “kit” was now complete, photo 8.

The original experimental version had a
split anti-backlash feed nut arrangement
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but time prevented this being fitted to the
final version in time for the Exhibition. This
is not in itself a showstopper since with the
DRO in place, the exact position of the top
slide is known with good accuracy.

An advantage that came without being
first thought about was that with the
conventional topslide, the feed screw is
centrally placed and under some
circumstances, the handle clashes with
the tailstock. Being off-set to the left in this
version because of the necessity to have
the read head in the centre, this is less
inclined to happen.

All that now remained was to fit the tool
post stud. The top slide was inverted and
both the through hole and the step counter
bore were machined at the same setting
with the table locked in both X and Y axes.

One last problem needed to be solved; a
suitable 7-way miniature connector could
not be found with the required diameter of

Photo 9. Homemade connector parts.

less than %in. so | resorted to making a
suitable substitute using PTFE rod, with two
concentric rings of stepped holes, the
smaller diameter to just clear the 0.6mm
stranded wire and the larger to just clear the
insulation. A quick soldering job with a very
small bit and all was connected, photo 9.

The final assembly detail vas to screw in
place the cover over the read head and to
seal the 7-way connector with silicon
sealant.

The object of this article is not
necessarily to provide a project for others
to emulate but to demonstrate that with a
degree of skill, it is possible to provide
oneself with a tool that is not
commercially available. | tend to screwcut
all threads and only rely upon a die to
“chase” the final item, although this takes
a little longer, it does result in clean
regular threads without any “drunken”
throwaways. The use of the inbuilt DRO
enables me to precisely set the in feed and
also, when using a “summing facility”,
maintain accuracy with known X and 'Y
readings, even when the topslide has been
used (at a known angle). The finished top
slide is shown in photo 10. ™

Photo 10. The finished top slide.
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A SMALL COMPRESSOR

Richard K. Wightman
gets the pressure on.

‘ve spent the last few years getting
myself kitted out (and building a new
workshop) so that | can have a serious
go at model engineering. Each new bit
of kit enables me to make another bit
of must have kit and so it rolls on. Great
fun isn't it. There is still quite a lot on the
wish list but the time has come (prompted
by my wife saying when are you actually
going to make something useful) to have
a go at building my first model steam
engine. | have decided roughly what | want
to build and started jotting down ideas.
The inspiration comes from my favourite
magazines; it's a steep learning curve but
I'm hooked now, no turning back I'm afraid.
However it appears there is another piece
of must have kit, a compressor for testing
said engine. I'm in the motor trade so | have
some knowledge and experience with
compressors. Brand new ones are available
for under a hundred quid and there are
plenty of second hand ones around but all
of them from my experience do tend to be
a bit on the noisy side; not what | want in
my workshop. From what | understand,
model steam engines will run on as little as
5-15 psi so | decided to have a go at making
my own compressor. The requirements
would be small and light enough to shove
under the bench when not needed, quiet
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Photo 1. The raw materials, an old fridge
compressor and a fire extinguisher.

and capable of 50 psi. A bit of compressed
air in the workshop will be handy for
blowing out jets and crevices and hopefully
it will be good enough to run a small air
brush. The compressor, as can be seen
from the photos is made from an old fridge
pump with a fire extinguisher as a tank. I'm
not going to provide any detailed drawings
as it is unlikely you would be able to
scrounge the exact same parts as me but
the photos should give a clear enough idea
of how it all goes together. Acquire a pump
from an old fridge; your local recycling
plant will usually let you have one but if
you put the word round you will soon find
someone who will be only too glad to get
rid of their old fridge. The same goes for a
fire extinguisher.

hoto 2. The extinguisher with
the guts removed.

So having acquired the two main
components (the pump and the fire
extinguisher) the first job is to rewire the
pump so that it runs permanently when
switched. In the fridge it would only cut in
when the temperature was high enough
and cut out again when the temperature
was low enough. This involves
disconnecting the wire from the
thermostat and rewiring the power
connection to include the thermal cut out
(in case the pump over heats). It's a fairly
simple job but | can’t show how it's done
as all makes of pump will be slightly
different. Just ask a good sparky to do it
for you if you're not sure. It's best to make
sure the pump runs OK before proceeding
with the rest of the project.

e i i il T e o AV 2 .17"'{‘6
Photo 6. The circular part of the mounting brackets.
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Photo 7.
The wooden
tank supports.

If all is well then you can proceed with
the tank. The tank is made from an old fire
extinguisher. As can be seen from the
markings, the tank has a capacity of 2
litres, a working pressure of 18 bar and a
test pressure of 27 bar, well above the 3-4
bar (40-50 psi) that | intend to run it at.

Make sure the fire extinguisher is
completely discharged and unscrew the
trigger etc from the top. Remove the little
gauge, the handle, the tube and the nozzle.
The threads turned out to be 1/4 bsp so it
was fairly easy to make up the necessary
connections with Tee pieces and odd bits
from the scrap box. First of all find a bit of
board of suitable size. The two cradles for
the tank were made by firstly measuring the
diameter of the tank and then cutting a hole
the same size in a piece of wood and then
cutting the wood in half, these were then
screwed to the baseboard from underneath.
Four rubber feet were fixed to the bottom of
the baseboard. The offcut circle of wood
was then cut in half and used to make a jig
to bend the metal brackets. These were then
drilled and countersunk to take screws. The
metal brackets to mount the tank were then
made and welded to the tank mountings,
although they could just as easily be drilled
and bolted together. The baseboard,
brackets and pump now were painted with
black Hammerite to clean things up a hit.
With the tank and pump mounted on the
baseboard the motor can be mounted on
top using its original rubber mountings and
bolts. Now it's a straightforward job to
connect the two together with various
connectors and bits of pipe. Here the photos
should be clear enough to show how | did it.
Note that | coiled the main pipe to give it a
bit of flexibility. The pressure gauge was
bought from Machine Mart (usual
disclaimer) for £4.69 along with a standard
air line connector.

| made a simple one way valve, which is
fitted at the air entry point. It is made so
that it is a press fit into one of the brass
adapters. It's a simple bit of brass turning

: : ¢ N A
Photo 8. Bending the square part
of the brackets.

Photo 10. The finished base.

with a ball and a spring made from bronze
wire, the spring wire being wound round
the shank of a twist drill.

A pressure relief valve is also a simple
bit of turning and made to fit inside one of
the brass adapters, an ‘O’ ring forming the
seal. | had to mess about with various
springs until | found one that would blow
off at the required 50 psi. All the bits such
as one way valves, pressure relief valves
etc are all available from Machine mart if
you don't fancy making them yourself. In
operation it is so quiet that | had to put my
hand on it to feel if it was running. It takes
less than 1 minute to build up to 50 psi
from an empty tank at which point the
pressure relief valve gives a little hiss and
maintains the pressure at 50 psi.
Automatic cut off and starts are also

available from Machine Mart but as | will
only switch mine on when | need to use it |
think that would be an unnecessary
expense. At some point | shall have to fit a
pressure regulator to the outlet so that |
can control the pressure.

A few accessories have been made
which include a blow gun and a simple
tyre inflator with parts scavenged from an
old foot pump. It will inflate a tyre, albeit
slowly, but a lot easier than the foot pump
method. | also have all the little adapters
that are used to inflate air beds and the
like. Well that's about it, a very useful bit of
kit, quiet and above all for next to nowt. A
bigger tank (fire extinguisher) will hold
more of a reserve of compressed air but
will obviously take longer to fill and take
up more room. B

Photo 1_ The tk moun

ted on e base.
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Photo 12. The complete compresso assembled and ready to run.

39



INTRODUCING COLLETS
AND COLLET CHUCKS

Dave Fenner gets
a grip on his work

What is a collet?

For the benefit of those new to the hobby,
we will start by trying to define a collet.
In this context, it is basically a device

for gripping either the work or the tool,
which is often of circular cross section,
(but may also be hexagonal or square).
So why not use a conventional three

or four-jaw chuck? Collets can give a
number of advantages depending on the
circumstances, but usually relate to the
tight tolerance on concentricity, and the
even pressure exerted around the work,
which avoids marking and allows firm
support of thin walled work. For quantity
production, some collet chucks allow the
material to be released and fed forwards
without stopping the spindle, thus giving
an improvement in cycle time.

So how is the collet made to grip? The
simplest forms are bored on the inside,
turned with a taper on the outside, and
given a number of slots along the axis. If
this is then pushed into a bored housing
having a matching taper, then the slots

Photo 2. Double diameter
component noted in text.

Photo 3. The Myford six pos:tmn saddle
stop is fitted at the rear of the bed.
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Photo 1. Collet, closing ring, and installation tool for Myford patent collet.

close up and the inside bore decreases.

If a correctly sized bar is placed in the bore
then it will be gripped. The next point to
note is that if we assume the half angle
taper to be say 1 in 20, then if the diameter
of the material being gripped varies by 10
thous (about 0.25mm) then the axial
position of the collet will change by 100
thou (about 2.5mm). In a production
situation this would probably not be
acceptable, as it would require an
additional facing cut to achieve an
acceptable tolerance on component
length. Let us first consider collets as they
are applied to holding work in a lathe, and
start with those used on Myford machines.
Mention will also be made of tool halding
applications in connection with milling,
where the all round support to the tool
shank gives superior results to say trying
to work with a three jaw or drill chuck.

Myford collets

Many readers will be aware of the Myford
Patent Morse taper collet kit which is
available as an accessory for the ML7 and
Super 7 lathes. Photo 1 shows one of these
together with the device for manually

Fig. 1
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compressing the collet to fit the closing ring
to the groove. Once fitted, the collet may be
inserted into the Morse taper in the spindle,
and the closing ring tightened, gripping

the work. When the ring is unscrewed, its
engagement in the groove pulls the collet
out of the taper, releasing the work. We
should note two points, the first, as outlined
above is that a small change in work
diameter will result in a magnified change
of axial position. So taking the part shown in
photo 2 as an example, if we want to mount
the part in the collet hard against the collet
nose, to face the head down to a thickness,
then we need to measure out from the
collet nose for each component. Secondly,
these collets are each made to grip a
particular size of bar. If material of larger or
smaller than nominal is gripped then the
collet can be distorted leading to incorrect
grip by heeling or toeing. This incorrect
gripping is depicted in Fig 1 which shows a
general collet shape, and it will be seen that
pressure is applied around a ring, so that
the component is then easily deflected from
its true axial position by cutting forces.

The beauty of these deceptively simple
collets, is that by being mounted directly
in the spindle, the overhang is reduced,
and the concentricity will be potentially
the best obtainable. In addition, because
the pressure is applied all round, and not
just at three lines, it becomes possible to
grip thin walled cylindrical parts which
could otherwise be deformed or crushed.
{It may also be noted that the internal
gripping length is higher than some other
patterns, leading to better stability.)

One technique to get around the “non
dead length” aspect for repetitive work is
to first set up the multi position stop,
photo 3 to give positions for the material
feed point and the various features. The
top slide is then moved to bring the first
(facing) tool into contact with the end face
and then proceed with the various
operations, without moving the topslide.
The final operation is to part off ensuring
that excess material is allowed. A second
operation is then needed to face to length.
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As many model engineering tasks involve
either one or just a few identical parts, it is
easy to accept this minor inconvenience.

A second type of collet chuck supplied for
the Myford machines is the lever operated
style. The availability of the (MASSE pattern)
collets which fit this chuck has become
more restricted in recent years, so be
prepared to search for good secondhand
examples. This chuck/collet combination
falls into what is known as the “dead
length” classification. The mechanism is
more complex than the simple taper, in that
the collet, its position having been set by the
closing ring, remains essentially still, and
the gripping is effected by forcing a tapered
sleeve along the outside of the collet, from
the rear. Photo 4 shows this type of chuck
partly dismantled. The nose ring has been
removed and it is standing on its front face;
the closing sleeve has been shifted forwards
to expose the ball bearings. Moving the
lever shifts an outer tapered sleeve which
moves the ball bearings radially inwards.
Their movement into a groove, forces the
inner tapered sleeve towards the tailstock,
compressing the collet. Clearly with several
moving parts, such chucks must be
accurately manufactured.

If a batch of parts is to be made, then the
advantages are:

The machine may be kept running while
the bar is fed forwards.

Even if the spindle is halted, it is much
faster to release and grip by pushing the
lever than by unscrewing and retightening
a cap or chuck, with or without a key.

If the material is fed up to a stop, then
the “dead length” characteristic means
that the position will be repeatable.

Photo 5 shows this chuck mounted on the
Super 7 and here, if we wish to locate the
component shown earlier in photo 2, its
position will be repeatable, and hence ifa
number of parts are to be faced, then the
saddle may be fixed at one setting.
Similarly, if for multiple components, the
bar material is fed up to a stop, then the
position after gripping will also be
repeatable, so if the multi stop is employed,
then the topslide may be left unmoved.

In terms of concentricity, these collets are
in my experience very good, but are unlikely
to achieve the levels of the MT2 series.

It was noted that these collets are not so
readily available nowadays. My
understanding is that there is just one
supplier - Crawford Collets. Within the
range of collets shown in the Crawford
catalogue, this general shape of collet is
shown as CDL1, particular designs being
defined by the dimensions shown in Fig 2.
| have not been able to find details for the
MAS9E, in my old Crawford catalogue, but
the details | have measured are A = 24mm
B =58.5mm C = 29mm Q =14.5deg

| would sound a note of caution
regarding these figures, particularly
diameter C which ideally should be
measured with the collet compressed to
correct nominal bore size, and the angle
which was measured by eye using a
protractor against the chuck bore. If other
readers have more accurate information,

Photo 4. Dead length collet chuck for Myford,
shown nose down, with the actuating balls visible.
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Photo 5. Dead length chuck in position on the lathe. The handle
is linked back through a tapped mount to the headstock.

then they might care to pass this on to the
editor for future publication. A further
dimension worth noting is the depth
available from the chuck taper face back to
the Myford spindle nose, which on mine is
56mm. This places a limit on the length of
collet which may be accommodated when
alternatives are examined.

A Close Approximation

Many years ago my employer at the
time, scrapped off an old lathe, and
with it a number of collets. These were
duly rescued from the skip and kept for
considerably more than the proverbial
seven years. The dimensions of these
lead me to believe that they conform to
Crawford catalogue number 233, where
A=22mm, B= 55mm and Q= 15degrees.
It appeared that with the addition of a
thin cylinder 24mm OD and 22mm ID, to
support the rear end, these collets might
be used in the Myford style chuck.

The result, photo 6 is not perfect, as the
position of the closing ring and ring lock
nut move somewhat, and the angle
appears slightly incorrect, but the result is
eminently usable for the occasional job.
On the question of angle, examination of
the witness marks on several of the 233
collets shows bedding part way along the
taper, suggesting that the original housing
was slightly bell mouthed.

These collets are cross referenced in the
catalogue against a number of machines,
so may be more easily obtained than the
correct MA99E.

Fig. 2
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TYPICAL CDL1 STYLE COLLET
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Photo 6. Correct MIA99E collet (left)
and modified 233 (right).
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Photo 7. Homemade adapter
caters for alternative sizes.

Bending the rules

Collets are not cheap items, {(MA99E types
are currently advertised second hand at
around £20-00 each) so any means which
extends the usefulness of a limited stock
is worth exploring. Multibore (collets see
later) were costing about £50 each in the
early 1990's and will, in all likelihood, have
risen considerably since then.

We are probably all familiar with the
technique of wrapping a strip of
aluminium or brass around a workpiece to
avoid marking the surface by the hardened
corners of the chuck jaws. We can extend
this line of thinking to collets. Suppose we
have only a %in. {(9.5mm) collet but wish
to gip a Yin. {(6.35mm) workpiece. If a
short length of steel is drilled %in. turned
to %in. OD, and then given an axial saw
cut, it may be placed inside the collet and
used to grip the smaller rod. Obviously, to
preserve accuracy, the dimensions and
concentricity must be closely controlled.

Depending on the type of collet, further
embellishment may be added. Using the
part shown in photo 2 as a basis, an
outer shoulder, photo 7 will stop the
adapter disappearing into the collet. An
inner shoulder coupled with an outer
groove and circlip would hold the adapter
in place allowing material to be fed
through the chuck.

A good number of years ago, much of
the volume turning in my shop was
handled by two automatic capstan lathes,

Photo 8. The elements of an adapter to
handle 3mm material in a half inch collet.
Bottom - slotted adapter, middle - guide
tube, top - pusher bar.

a Herbert No 4 Dialset (two inch or 50mm
bar capacity) and an EMI Mec Herbert 2D
(1%in or 41Tmm bar capacity). By model
engineering standards, these were pretty
heavyweight machines. One job which
came my way involved cutting and
chamfering 3mm material to short
lengths. The four bits and bobs shown in
photo 8 were cooked up, comprising
pusher bar, spindle adapter, guide tube
and slotted collet adapter. The guide tube
is just a length of copper water pipe
locked on to an aluminium component
which could be clamped by screws in the
rear of the spindle. This Heath Robinson
set up allowed the use of a standard half
inch collet, and the normal bar feed
arrangement with the load set to
minimum. The programmed cycle
probably followed the sequence:

= Turret forward with stop

* Open chuck and feed to stop

« Turret back, feed Vee tool on cross
slide to chamfer and part off

* Repeat.

It may seem a little like a sledge
hammer to crack a walnut, but it
produced several thousand components
repeatably and unsupervised. Something
that earns money and does not demand
wages is a great asset for the self
employed.

Fig. 3
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Other fixed size (solid) collets
As has been mentioned the collet systems
considered so far, are designed on the
basis that each collet should be used to
grip a specific bar size. There are many
other systems which also fit this category.
A few which may be of interest to amateur
engineers are as follows

Morse taper

Giving several of the advantages of
the Myford system, a range of collets
is available to fit MT1, MT2, and MT3
sockets. These may be fitted directly

to the spindle of an appropriate lathe
or mill. However, unlike the Myford
pattern, these are closed by means of a
draw bar, which thus precludes the use
of long material (unless a draw tube

is constructed). Such equipment may
though be used on a milling machine
with a MT quill to hold end mills etc. of
appropriate size

5C

This a style regularly seen on quality
industrial lathes such as Hardinge, the
form of the collet is sketched in Fig. 3.
Typical means of closure include either a
key operated mechanism contained within
the chuck, or a draw tube arrangement
passing back through the headstock
employing lever or power actuation. In
either case, the pull is applied via the
external thread at the rear of the collet.
Photo 9 shows a typical 5C together with
a rapid action rotary table which takes
these collets and gives up to 24 divisions.
The 5C pattern has become more popular
in recent years, and will accommodate up
to 1.125in. (28mm) diameter material. In
addition to round, they are also available
for square and hex shapes. A range of
accessories is also available, such as the
Spin Indexer, as well as sensibly priced,
key operated chucks.

In addition to the emergency collets
mentioned later, 5C types are also
available with oversize front ends. These
may be machined to give collets suitable
for gripping items such as washers or
thin gears.

Photo 9. Foreground, a typical 5C collet,
to the rear, a rapid action rotary table
which accepts these collets.
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Photo 10. Below - a typical R8 collet,
above a drill chuck with solid R8 shank.

R8

| believe that this form, Fig 4 was
popularised by its adoption on the
Bridgeport turret mill where it was used
to accept tooling having a solid shank to
match. It is then a natural development,
as with the Morse taper series discussed
above, to produce collets to fit the

same housing. As with the tooling, they
are clamped by means of a draw bar,

and have probably found much wider
acceptance in mill tool holding than lathe
work holding. Photo 10 shows an R8 collet
alongside a drill chuck with R8 shank. Like
the MT collets the R8 is normally mounted
directly in the machine spindle leading to
high accuracy and rigidity.

It is perhaps worth noting that both the
5C and the R8 collets feature keyways,
which ensure that when tightened, they do
not simply spin in the housing.

Clarkson

These collets have a very specific
application, to hold the threaded shanks of
Clarkson type milling tooling, usually end
mills, and are invariably employed with
the appropriate chuck. As may be seen in
photo 11 the collet has a couple of driving
dogs, which match the closing ring. Other
features not so visible may be deduced by
examining a Clarkson style end mill which
is centred at the threaded end. A male
centre is included in the rear of the chuck
which engages with the female of the end
mill. When assembled, the closing ring

is screwed in lightly to contact the body.
The tool then screws into the collet, until it
contacts the centre. Finally the closing ring

Fig. 4
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Photo 11. Left to right, body, collet
and closing ring for Clarkson system.

is tightened with the spanner provided.
The end mill is now supported at its end
by the centre and by the collet further
forwards. In operation, the tendency is
for the tool to screw in tighter, thus the
problem of it “walking out” which can
occur with a plain collet is avoided.

The thread on all sizes is 20 tpi, and so it
is relatively straightforward to make up
holders such as shown in photo 12 to
carry tools such as centre drills, FC3
cutters and fly cutters, where their use
might be more convenient than changing
chuck and head height.

Emergency collets

For those occasions where some peculiar
size is needed or non stock size must be
found yesterday, the “Emergency” type
may be considered. Probably best known
in the 5C configuration, they are typically
supplied with a %sin. (1.5mm) pilot hole,
and three pegs to prevent collapse. Being
supplied in a machineable condition, the
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Photo 12. Three adapters made to fit Clarkson collets;
left centre drill, middle FC3 holder, right fly cutter.
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collet can be drawn home into its lathe
chuck, bored to the required size, then
released and unpegged for use.

Wide Range Collets

So far we have dealt with types of collets
where one size fits - one size, leading

to the criticism that, to cover a range of
sizes, a large and expensive set of collets

is needed. To counter this, for industrial
scale equipment, Crawford introduced their
Multibore system, and Pratt Burnerd the
Multisize. In both cases, a single collet has
a gripping range of about 0.125in. (3mm).

Crawford Multibore

In the Crawford system, the collet is
typically compaosed of eight (for round
material) or six ( for hex) segments. The
tapered assembly has a half angle of
about 15 degrees and is held together by a
couple of split rings. Between each pair of
segments is a spring arrangement (metal
or rubber) causing expansion. When fitted
to a machine such as the Herbert 2D, the
chuck may be an adaptation of the dead
length collet chuck fitted as standard, except
that some internal parts are changed. The
operation is by the original lever.

Pratt Burnerd Multisize

The Pratt Burnerd approach is quite
different. Here the main body of the
chuck is slotted to accept six hardened
flat blades. Mounted in the tapered
housing, the blades are pushed radially
inwards to grip the work. Since there
are six blades, round and hex material
may be held in the same collet. Thus
the boxed set shown in photo 13 will

Photo 13. Set of Pratt Burnerd Multi Size collets which cover
diameters from 0.062in. to 1.5in. (1.6mm to 38mm).
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Photo 14. Detail of Multi Size collet
shows the sliding blades. (In this
pattern the blades project forwards
flush with the face of the collet.

Photo 17. Detail view of ER32 collet
shows the slots which run from
alternate ends, permitting parallel
collapse over Tmm range.
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Photo 18. Typical ER32 chuck fitted to Mini Lathe.

handle round material from 0.062in. to
1.56in. (1.5 to 38mm) diameter as well as
a range of hex. My collets are distinctly
secondhand, but the condition of the
leading corners of some of the blades,
does suggest that if worked hard at small
diameters, then this area may suffer.
Over time | have picked up a couple of
PB collet chucks, one lever operated (and
similar in concept to the dead length
chuck discussed earlier), the other by key.
The first of these uses a slightly different
design of collet shown in photo14 and
came into its own when producing
batches of a thousand parts on a
Colchester Bantam. The bar (about 8mm
diameter) had been sawn to length and
deburred. It was then possible to load
the running machine, turn the feature,
and allow the work to drop out. Repeated
stop - start would not have been feasible
on a single phase machine. The key
operated chuck is shown in photo 15.

One feature which should be
appreciated regarding both of these
collet styles is that if one tries to grip
work over just a short length of the
segments or blades, then the elements
can swing out of line causing loss of grip
(heel and toe). The recommended work
around is to add a balancing piece
having the same diameter as the work
but positioned to the rear of the blade.
Then when the gripping force is applied
the blade or segment maintains its
correct position.

As noted these are industrial size
items, and are unlikely to be fitted to a
lathe of less than five inch (125mm)
centre height. For a wide range collet
design suitable for smaller machines, we
may choose to look long and hard at the
different size groups within the ER
system.

ER Series

In total there are seven size sets readily
available within the ER series: ER11; ER16;
ER20; ER25; ER32; ER40; and ER50
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The range covered and number of collets
in each series is: -

Type Range Number
ER11 0.5-7mm 13

ER16 1-10mm 10

ER20 2-13mm 12

ER25 2-16mm 15

ER32 3-20mm 18

ER40 4 -26mm 23

ER50 12-34mm |12

In addition, the Hardinge website makes
reference to ER8 and ER12.

It may be deduced from the above that
the gripping range varies from 0.5mm in
the smaller sizes to 2mm in the largest.

A number of years ago, | was able to take
advantage of an offer by WNT on the set
of ER32 collets shown in photo 16. A
single example is shown in more detail in
photo 17. | later acquired one chuck from
Warco, which has been fitted to the
Myford, and a second from Arc Euro
Trade, photo 18 which fits the Mini-Lathe.
For either machine, one set of eighteen
collets covers all the round sizes from
2mm up to 20mm.

My knowledge of machine tool history is
none too deep, but | seem to recall that the
ER series was derived from an earlier
similar pattern intended for lathe work
rather than the interrupted cutting
associated with milling. Today, the ER
series seems to be accepted for both
applications, chucks being readily
available for both turning and milling.

To install an ER collet, it is first located in
the closing nut, which carries an eccentric
ring. The collet is pushed into the nut at an
angle then rotated slightly so that the ring
clicks into the collet groove. It is then
loaded into the chuck and the nut screwed
up to adjust. A very clear pictorial
description of this procedure is given in
the Arc Euro Trade catalogue and also on
their web site.

| have heard the view expressed that the
gripping length on some ER collets is
shorter than some other patterns, which if
correct might translate to lower rigidity. As
| noted, mine were sourced from a
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Photo 19. Two double angle collet
chucks and a typical collet.

supplier of high quality tooling to industry;
the larger sizes grip over the full length
and the smaller over a length of several
diameters. Other readers who have
experience of budget import sets may care
to comment on this point.

Double angle collets

| originally came across these because

the Matchmaker mill arrived with two
chucks for this style of collet. Again, each
collet has a specified gripping range, so

it is thus possible to cover the common
sizes of milling cutter with a fairly limited
expenditure on collets. Photo 19 shows one
of these chucks with a double angle collet.
Known as double angle, the collets actually
appear to engage on three tapers, two in the
housing, and one in the closing nut.

Other collets

Before concluding, | will make brief mention
of a couple of other applications. The
double drill attachment shown in photo 20
requires a small collet to grip each drill. It
came with none, so very simple taper collets
were turned to get the kit into use.

The two Tapmatic's, photo 21 allow high
rate tapping when mounted in a drill or
mill. At a preset depth, the drive
disconnects, then as the quill is raised, it
reverses 75% faster than the spindle
speed, unscrewing the tap.

Here the correct collet is a Flex or
Rubberflex which in a way is like a
miniature version of the Multisize, having
six blades, but here they are bonded by
rubber. The collet is intended to centralise

Photo 20. This production device allows

simultaneous drilling of two holes using a
single MT2 drive. Simple split collets were
turned to hold the drills.

the tap, the drive being transmitted to the
square end by either two metal jaws (large
model) or a pair of grub screws in the
smaller.

Again, these are not cheap, so rather
than spend hard earned cash on collets for
short production runs, simple split tapered
alternatives or adapters, photo 22 have
proved perfectly satisfactory.

Depth stops

One of the accessories frequently
constructed for hobby lathes is a depth
stop so that parts may be loaded into

the chuck to a repeatable position. This
frequently takes the form of an expanding
section fitted to the rear of the spindle,
with an adjustable length rod to set the
depth. Some of the industrial type collets
include features so that a stop may be
fitted directly to the collet. Thus a collet
may be dedicated to a specific job being
permanently fitted with a stop, thus
reducing set up time.

In addition to the external drawbar
thread, 5C collets have an internal thread
which might be used for locating a depth
stop. Multi size collets are often fitted with
a bell mouthed guide to ease the passage
of bar material into the collet. This guide is
held in place by radial grub screws. If the
guide is removed, and a stop made to fit,
then it may be retained in position by
these same screws. It should be noted
however that unless a dead length chuck
is used, that the repeatability will not be as
good as obtained with the spindle
mounted version described above. B
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Photo 21. Tapmatic’s come in different sizes and fittings.

Photo 22. Genuine collet (left), tapered adapter (right),

cylindrical adapter (centre rear).
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A Clarkson Tool

and Cutter Grinder ©

n this part we make a start on

describing how to use the Clarkson tool

and cutter grinder on jobs likely to be

found in the home workshop. Most of

the description is applicable to other
makes and designs of Universal Tool and
Cutter Grinder.

1) Operator controls

Photo 18 shows a view of the Clarkson
with the major operator controls
identified so you can hopefully follow my
descriptions of the grinding operations
that follow. In their literature Clarkson and
March were not very consistent in their
naming of the machine parts! To provide
a less cluttered view, the accessories have
been removed from the table and rear
tooth rest support area.

2) Wheels

New Clarkson machines came with just 2
grinding wheels. A plain wheel 5in. dia. X
Yain. thick and Yzin. bore. The wheel Code
was 38A60K5VBE.

A cup wheel 3%in. dia. Tapering to 2in.
dia. X 1%in. wide with a 4in. bore. Wheel
Code was 38AB0K8VG.

| guarantee it won't be long before you
have a much larger collection of wheels
than these two! | think | had 20 at the last
count.

Wheel shapes are defined by ISO
525:1999 and are summarised in the Black
Book, Ref. 20. In practice you will probably
only use around 6 shapes from the 30
standard ones. Part of the reason for so
many wheels are the different wheel
materials and diameters.

Wheel codes have been described in
recent articles in MEW. Ref. 21 so | won't
go into much depth here. Taking the code
for the Clarkson standard plain wheel,
mentioned above we can split it into fields
as in table 1.

Examining this table we get;- 38A isa
white aluminium oxide abrasive, hard and
brittle. Some manufacturers may use the
Abrasive code WA to indicate White
Alumina. Other abrasive types are C,
Silicon Carbide and D, Diamond. There are
many other abrasive codes, consult Ref. 20.

A grit size of 60 is medium and will cut
quickly. The bigger the grit number, the
finer the particles, all to do with sieve
sizes. Grit size 80 is normally specified for
a Quorn and will cut slower but give a
superior surface finish. Remember the
Quorn has less motor power available,
%H.P. compared to %H.P. on the Clarkson.

Grade indicates the strength of the
bonding material holding the abrasive
particles together and goes from very soft,
grade D to very hard, grade W. Grade K is
a soft to medium strength. If you are going
to grind threads, where you want to retain
the thread profile on the wheel for a long

Mike Haughton
looks at wheels,

cutting off and
drill sharpening

Motor, 36, 2950rpm
¥a hp

Swing Table Pivot

Clarkson Mk2 Major features,

Wheel head pivot

Top Swivel Plate

Wheel raise / fall

Wheel guard
and extraction
connection

Abrasive Wheel

Base for fixed
toothrests

T'able

traverse

Table feed

Photo 18 The major operator controls identified.

time, a much harder/ stronger grade
would be required for a decent life
between re-dressings.

Structure indicates the proportion of
abrasive particles in the wheel. 5 indicates
a 52% abrasive content. Frequently this
field is omitted from wheel markings.

Bond type V is vitreous, i.e. ceramic,
bonding the abrasive particles together.
Vitreous bonds are very common for
precision grinding because it's porous, has
high strength, is rigid and is unaffected by
oils, water or heat. It is not generally used
for thin wheels for cutting off.

Diamond wheels are marked slightly
differently. Most of those offered by the
home workshop suppliers are aluminium
alloy with a thin (often 3mm thick) layer of a
resin containing synthetic friable diamond
particles applied to the cutting surface(s) of
the wheel. The resin is usually coded B for
the bond type (resinoid, organic). Diamond
and CBM (Cubic Boron Nitride) are often
described as “super abrasives”. Diamond
wheels will be described in a later part as
they require different methods of mounting,
truing and dressing.

Table 1

38A 60 K 5 Vv BE
Abrasive type | Grit size | Grade Structure | Bond type Mfr's symbol
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3) Any old wheels

| recommend you view all used abrasive
wheels with suspicion. New wheels

are not that expensive and will do a
considerable amount of work before they
wear down. The problem | have found is
locating sources of new white aluminium
oxide wheels that are suitable for use on
the Clarkson. The Clarkson spindle is "in.
diameter and many wheels are now metric
and have much larger bores so some form
of mounting is likely to be needed. | have
been using some wheels | bought for the
Quorn project and a number | inherited
with the Clarkson. The larger Quorn
wheels | have are also 1/2in. bore and
work perfectly well on the Clarkson.

Grinding wheels should have their
specification printed directly on them or
on one of the paper blotters that should be
attached on both sides of the wheel.

It's important to check that an unknown
wheel is rated for a speed above that of
your spindle and that it has no obvious
defects. The last thing you want is a wheel
to explode over you and the workshop. The
usual test for a defective wheel is to
suspend it on a screwdriver shaft through
the central hole and tap it lightly with a
plastic screwdriver handle. A ringing tone is
OK, a dull thud and you should scrap the
wheel; it may fracture when under power.
The largest diameter wheel that a Quorn
can use is 100mm and the Clarkson 125mm.
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The two Clarkson standard wheels were
chosen for general purpose re-sharpening
of High Speed Steel tools. A model
Engineers objectives are likely to be wider
than just re-sharpening and include the
manufacture of tools from hardened HSS
blanks and possibly from Carbide blanks. |
find that for faster rough shaping of HSS a
coarser grit is desirable. | have been using
48 grit wheels for roughing out shapes in
HSS e.g for the manufacture of D bits.

| avoid wheels that come with or are
offered as replacements for 125mm 5in.
offhand bench grinders. These are
frequently dark blue or green, they are still
aluminium oxide in composition but a lot
less pure and less refined (cheap) general
purpose grades. For high speed steel, hard
white alumina wheels are best and worth
paying a small premium for. They seem to
cut HSS cooler and with less burning. These
wheels are quite brittle and need careful
storage and handling. | prefer to keep
wheels flat, as a single layer in a drawer
with a soft anti-slip lining under them.

4) Mounting the wheel
| checked the spindle of the MK2 for any
end float in the bearings with the wheel
and belt removed and then measured
the run out of the spindle with a DTI, see
photo 19. In this photograph the spindle
extension piece had been screwed on, it's
a left hand thread 0.5in. x 16tpi Whitworth
form (BSF). The run out on the clamping
face was negligible < 0.0005in. (<0.01mm).
The Clarkson should come with two pairs
of steel wheel flanges Yzin. bore and 1.5in.
or 2.5in. dia. Mine came with several more
sizes that somebody had added at some
time. It's good practice to choose pairs of
equal size flanges and always use paper
blotters just bigger in diameter than the
flanges being used. Don't make the
mistake of over tightening the spindle
wheel retaining nut, you could crack the
wheel. The Clarkson uses a tommy bar
and spanner. The Clarkson does not use
the Quorn drawbar and wheel arbor
system, so changing wheels and then
dressing them takes a little longer.

: o A X
Photo 19. Measuring the run out of the
spindle with a DTI.

5) Truing and dressing the wheel

Having mounted a new wheel on the
machine it needs to be trued with a single
point diamond on whichever parts of the
wheel you are going to grind with. If you
don't true the wheel, parts of the cutting
surface will be pounded when you grind
with it. The wheel will also be out of
balance and this affects the quality of the
ground surface. There is no provision for
balancing wheels on the Clarkson, as one
might find on a higher power and faster
machine with bigger wheels. My machine
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Photo 20. My machine came with a
mounted diamond, not a Clarkson one.

came with a mounted diamond, photo 20
that certainly didn't come from Clarkson!
The Clarkson version is illustrated here,
photo 21. | have been using a 0.35 carat
diamond mounted in a short steel rod and
then the rod is then held in a 2in. Three
way vice, photo 22.

A wheel that has had some use will
slowly stop cutting as freely and when
looked at closely will look glazed. This is
particularly obvious on white aluminium
oxide wheels. This glazing is a result of
the grinding debris blocking pores in the
wheel. A well used wheel will also cut
more slowly and produce more heat due
to the abrasive particles becoming
blunted; think of them as mini cutting
tools. Wheel dressing will remove these
blunt particles and their vitreous support
to reveal the new sharp particles below.
The only remedy is to use the single
point diamond again with the very
lightest of passes. The diamond dresser
must be about the wheel centre height
and is used in a dragging mode; it
mustn’t be able to dig into the wheel
surface. If you do dig in, the wheel may
give dressing lines, ridges on the work
when you grind with it. On the side of the
wheel you should dress from the centre
outwards and the dressing diamond
should always be moving.

Silicon carbide dressing sticks can also
be used, by hand, to remove the glaze and
re-profile the wheel should you need a
corner radius for work on, say, flutes on
taps and reamers. Silicon carbide is hard
enough to blunt the aluminium oxide
abrasive particles and a mounted diamond
dresser is really the best choice in most
situations. The dressing diamond may
itself become dull with a lot of use and it's
a good policy to occasionally rotate it if it's
in a fixed holder. Personally | don't like, or
use, star wheel dressers.

Both these operations must be carried
out cautiously taking the minimum
amount off the wheel. The quantity of
abrasive debris produced, even with a
good extraction system, makes it a
necessity to cover the machine before use
and clean it all down afterwards.

Photo 21. The
Clarkson version

of diamond holder.

photo 22, | have been using a 0.35 carat
diamond in a steel rod held in a three way
vice to dress the wheel.

6) A three way 2in. vice

The use of this inexpensive vice is going
to appear several times in my grinding
operation descriptions so it's probably
appropriate that | describe it now, see
photo 23.

This vice came from Warco, Ref. 22 at one
of the ME shows and is very nicely made.
After some use, | have found some
operations where this design causes
problems and something more like the
Clarkson design, photo 24 would be a

Photo 24.
The Clarkson
designed vice.
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'hoto 25. Engraving additional marks on
the base at 90deg. to each other.

better choice; you live and learn! This
Warco three way vice isn't truly universal.
The base rotates through 360 but is only
calibrated +90deg. so | engraved three
additional marks on the base at 90deg. to
each other using the mill and a very small
centre drill as photo 25. The next axis up
from the base rotates x45deg. but is only
calibrated 0 to +45deg. The top axis rotates
through 90deg. and is calibrated 0 to
90deg. only. Be careful to check what you
are actually getting before you purchase
one of these. Several of our suppliers offer
similar imports from India and China.

7) Cutting off HSS tool bits

A number of thin Norton, Ref. 20 cutting off
disks came with the Clarkson marked 57A
60 P B25.These disks are not white but a
dull drown. 57A is a semi friable aluminium
oxide, 60 is the grit size, P indicates a hard
bond and B a resin bond. These disks
measure just over Tmm thick and must
ohly be used to grind on the thin edge.

You will probably have in your collection
HSS tool bits that have been nibbled away
on an offhand grinder then snapped in a
vice. The sort of effect is shown in photo
26 and is just a waste of HSS and the
corner of the grinding wheel. And a bit
dangerous when you fracture the end off.

| find the ability to cut off HSS tool bits
very useful either to remove an unwanted
tool shape (somebody else’s mess!) or to
make a short tool for a boring bar. These
wheels are shape 41, i.e. flat. They can be
purchased from MSC/J&L Industrial, Ref. 20.

In photo 27 you can see this cut off
operation in progress using the 2in. three
way vice again. Note where the sparks are
going, despite the extractor being
switched on during cutting.

Photo 26. Cutting upSS tool bits.
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Table 2

Operation - Cutting Off.

ABRASIVE WHEEL

Tmm wide flat cutting off disk. 57A 60 P B25

WHEEL HEAD

Raise wheel head to pass over vice support

Spindle length

Use spindle extension piece.

Swing Table Pivot

Set at 90" to wheel head spindle

Top swivel plate Setto 0°

3 way vice

Set jaws horizontal and 90" to wheel

Feed

Use rack and pinion smoothly with a pecking action.

In an attempt to shorten descriptions of
setting up the various grinding operations
that follow, | have adopted an approach
used by Prof. Chaddock in his book on the
Quorn and summarise the set up in table 2.

| have found that these cut off wheels
have to be mounted between absolutely
perfect flanges so there is no run out at
the periphery of the wheel. It's advisable
to actually measure this with a DTI before
you commence cutting. Should a run out
be detected suspect and check the wheel
flanges because even a small run out will
dramatically shorten the life of these thin
wheels. Don’t use cheap stamped wheel
flanges, they probably won't run true. The
authentic March/Clarkson ones have been
turned from solid then ground.

The wheel must be exactly at right angles
to the work piece. It's important to set the
swivel table at 90deg. to the wheel head
spindle with a square and then put a

Photo 27. The cut off operation in progress.

Photo 28. Put a square in te vice jaws to
align the side of the cut off wheel.

square in the vice jaws and align it with the
side of the cut off wheel as in photo 28.

If you feed the work on to a cut off wheel
with a significant run out you will get rapid
wheel wear and a fairy disgusting phenolic
odour from the resin binding the wheel
together as it overheats and decomposes,

These cut off wheels seem to work best if
you peck gently at the work and don't try
to cut it off in one go. You will get a lot of
grinding dust. | usually have to remove
the side cover from the wheel to
accommodate the vice.

The cut off surface is extremely smooth
and uniform.

8) Twist drill sharpening

I'm sure that to some, the use of a tool
and cutter grinder to sharpen drillsis a
total over kill. | used to think that way but
I've been converted, for precise drilling
at least. Due to the need to carefully
study drill bit forms and damage before
commencing re-grinding, | have become
much more aware of different drill

Fig. 1
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formats. (And I'm still learning!) Twist
Drills are deceptively complex.

There is a lot to be said for maintaining
two sets of drills in your workshop: an
everyday set for rough work where the
final hole diameter isn't critical and a
precision set or sets for tapping, precision
drilling, deep drilling and drills modified to
deal with difficult materials.

Get an eyeglass (watchmaker's loupe)
and critically examine the drill to be
re-sharpened. Can you see evidence of
wear, point thinning and multi facet
sharpening? Has somebody re-sharpened
it before? See Fig. 1 for some terms.

The close up, photo 29 shows the sort of
horror story that you might encounter.
This example came from severe industrial
use, but was successfully re-sharpened on
the Clarkson. The cutting edges are
chipped and worn and the centre chisel
almost destroyed.

It's important to decide what type of
drill you are about to re-sharpen. What
was it made for in the first place? Close
up photos 30 and 31 show different drill
point styles. The lip clearance in photo 29
is conical, in photo 30 there are 2 facets
and 6 facets in photo 31. Manufacturers
use all sorts of in house codes for drill
sharpening styles. The generic names
Split Point and Modified Split Point are
common in quality drills as in photos 30
and 31.

Table 3 might help you decide what you
are attempting to re-sharpen, but it
certainly isnt definitive. Note that there
are at least 3 helix angles in commercial
use. Every drill manufacturer will have
their own solution to a drilling problem
and you will see a large variation in the
web shape and thickness when viewed
from the cutting end. This has a big effect
on drill point styles.

Measure the drill point angle of the drill
you are going to re-sharpen. | usually use
a gauge, photo 32 provided with the J&L
Black Book. There are many useful and not
too deep references you could follow up if
needed, Ref. 24.

Ref. 25 is Graham Howe's very
interesting web page on home shop drill
sharpening by several methods and jigs.
You may have to look up manufacturers’
websites for variations in drill profiles.

Photo 33 shows a “reliance” style drill
sharpener mounted on the Clarkson. This is
actually a new purchase from Axminster,
Ref. 22 simply because | seldom got good
results from this style of sharpener when
used on the side of a bench grinder. These
are pretty cheap and | decided on a fresh
start. Table 4 gives the method.

This style of sharpener produces a
conical point relief and easily achieves
two cutting edges of equal length and
angle; very important for good drilling
performance. Experimentation is the order
of the day, with test drilling into a scrap
block of low carbon steel to see how
things are going. You should see two
equal width ribbons of swarf emerging
from the drill cutting edges and end up
with a hole close to the drill diameter.

Adjustment of the setting finger and the
degree of drill point overhang were the
biggest problem variables in my setup.
Once you have got your technique sorted
out you can rapidly sharpen a lot of drillsin
a short time. The drill overhang in relation
to its diameter influences the lip clearance
angle you end up with after sharpening.
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Photo 29. This drill has

L

Photo 30. Four fact

Photo 31. Six facet

suffered from severe sharpening. sharpening.
industrial use.
Table 3
Drill Point Lip Helix Angle Work Piece
Angle Clearance
Angle
118° 10-12° 35-40° Mild Steel: General purpose jobbers drills.
118° 9° 45-50° Extra long drills. (Crankshaft Drills)
18 15° 225" Aluminium, Brass & Soft Bronze
135-140° 7-9° 225 Tough steels: High Tensile Steels.
130-135° 7-9° 22.5° Stainless Steels:
100° 12° 22.5° Copper and some Copper Alloys
118° 17" 22.5° Bakelite, Plastics, Moulded Materials
60" 12 22.5° Wood, Hard Rubber & Fibre

Photo 32. A gauge provided with
the J&L Black Book.

With care, drills from about 3mm to
19mm diameter can be sharpened. The jig
can‘t handle long drills, over about 180mm
in my case, which is very limiting if you
want to sharpen Morse taper shank drills
and long series drills. Larger versions of
this jig are said to be available to deal with
longer and bigger diameter drills.

| have found that the results | get depend
a lot on the type of web shape and helix
angle formed on the drill when it was
manufactured. When re-sharpened the two
cutting edges should be straight but if you
re-sharpen at a different point angle from
the original, a curved cutting edge can
result. This seems to be mostly a problem

Photo 33 A Reliance style drill sharpener.

with “modern” high production drills
sourced from a local factory using CNC
machining centres. Many of these drills by
manufacturers like Guhring, Dormer, and
Titex that | have “acquired” have drill point
angles of 135 to 140deg. and thick strong
webs and are intended for drilling tough
materials like stainless steels.

| think the failure to deal with small
size drills stems from the inaccuracy of
the indexing finger and the clamping
device. Also you need magnification and
good lighting.

| find that some cheap HSS imported
drills actually improve in performance if
you sharpen them straight out of the box.
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Table 4

Operation - Drill Sharpening, Reliance Jig

ABRASIVE WHEEL WAB0 -JV'1 Straight Cup
WHEELHEAD Adjust height so drill bit is approximately at centre height
Table Set at 90° to wheel head spindle

Top swivel plate Setto 0°

Drill grinding fixture

Mount at 90° to wheel face. Set drill point angle. Set drill
overhang to 1 drill diameter, set finger so the drill cutting edge
to be ground is vertical.

Feed Lock the rack and pinion. Use cross slide feed. Swing drill point
from centre of wheel outward. Return at same setting. Rotate
drill and repeat on second lip.

Notes Resist the temptation to take too big a cut with the cross slide

feed. <0.26mm (0.01") is an absolute maximum for a 10mm
drill. Smaller drills need smaller cuts.

OK, so this removes the TiN gold
coloured coating, but this is so badly
applied in some cases | doubt its
presence is much more than cosmetic.
You have only got to compare the
appearance and feel of a cheap import
against a quality drill. The cheap stuff is
rough on the flutes and has very dull
coatings. | know that some will maintain
that it's not worth re-sharpening drills,
especially small sizes and cheap imports.
It's your choice!

10) Thinning the drill web and the drill point
It is said that twist drill webs get thicker
towards the shank so if you shorten a
drill the web thickness will increase,
leading to a longer chisel edge. The
longer the chisel edge the higher the
drilling force.

Occasionally you will come across an old
drill that has been repeatedly used for

shallow holes and this leads to wear of the
drill land close to the point. When you
atternpt to drill a deeper hole the drill has
a tendency to dangerously jam in the hole.
The only remedy is to scrap the drill or
grind away the tapered bit at the end and
then re-sharpen.

If you drill from a lathe tailstock with a
long slender drill you can often see the
drill flute “unwind” as the hole gets
deeper and the torque increases. Langer
“crankshaft drills” (intended for boring
oil ways) are extremely useful in the lathe
tailstock and are usually made with
thicker webs to withstand this winding
action. Similarly, some drills made for
tough materials have thickened webs by
design. Many of the import drills have
very thin webs, perhaps to save on
material and to avoid point thinning
when sharpening. (Or maybe they just
copy from each other!)

The chisel edge at the centre of twist
drills has a negative cutting angle and it
needs a lot of force to push the chisel
edge into the work. In some workpieces
work hardening can occur and friction
heating follows. Because the chisel edge
is flat it provides very little self centering
action. We often drill a small pilot hole
and then open it up with a succession of
larger twist drills because the follow-up
drills are not cutting with their chisel
edges. Once a pilot hole has been drilled
the chisel diameter of the next drill isn't
cutting and drilling forces tend to be less.
This is particularly noticeable when
drilling from the tailstock on a lathe.
Examination of the drills described above
show that many have thinned points, see
Photos 30 and 31.
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Dremel Glasses Competition

remel have offered five free pairs of safety glasses to Model Powered by a
Engineers’ Workshop Reader’s. All you have to do is tick the 7.2V Lithium lon
correct box (on the form at the bottom of this page) that indicates battery, the Dremel —
the correct recommended price for the new Dremel Driver. The Driver has a variable
answer is in the text below. speed of 0-300 RPM -
with an electronic brake so it B \.’»—/
Dremel Safety Glasses stops exactly when you want for Q\E
Almost 50 per cent of eye injuries occur in the home and a maximum precision. The
staggering 20,000 eye accidents a year - one every 25 minutes magnetic bit holder holds the \ //’—/
- happen when undertaking DIY or hobby crafts. Until June, hexagonal shank bits firmly in
however, all purchasers of a Dremel multi-tool can protect place for better control.
themselves absolutely free with a pair of UVEX safety and sun The Dremel Driver comes complete with a charger, eight long
glasses. The promotion runs on the Dremel Stylus, Dremel 300 precision driver bits and detachable storage to keep the bits close
Series, Dremel 400 Digital and the 10.8V Lithium-lon cordless tool at hand. It provides superior balance compared to the standard
as well as the Dremel driver. Simply fill in the coupon that comes pistol-grip design and fits your hand like a glove. As the most
with the tool, choose from a range of three stylish models and compact cordless screwdriver on the market, it gets you closer to
send it off to Dremel. The free glasses will then be sent to you. the work, allowing access into tight areas where other
You can switch the lenses over and the safety glasses quickly screwdrivers won't fit. In fact it's even small enough to store in
convert to sun glasses - protecting you from further eyesight your pocket or work pouch.
damage through exposure to excessive sunlight. The German It has a linear RPM ‘ramp-up’ for extreme accuracy, especially at
manufacturer of UVEX has a heritage stretching back to 1926, low RPM, and provides superior control when starting. Thanks to its
creating sport and motor-sport glasses as well as a safety-at-work lithium ion battery it weighs a mere 430 grams. It also has Longlife
range. The name UVEX is derived from ‘ultraviolet light is Electronic Cell Protection, safeguarding the battery from burn out,
excluded’. Dremel multi-tools and accessories are widely used for overheating and full depletion - there’s no ‘memory effect’ so it's
creative, modelling and DIY tasks - including sanding, routing, always ready for cordless, precise drill driving.
polishing, drilling and cutting through all kinds of materials. The The price is easy on the pocket too. It costs £55.78 from DIY stores
promotion runs until 30 June 2009 at Dremel stockists. For more or online at: http://www.dremel-direct.com/ For more info, visit the
information on Dremel products, visit: http://www.dremel.co.uk Dremel website: http://mwww.dremel.co.uk

Entry Form (All entries must be on this form.)

Photocopies of this form are acceptable.
Please send the completed entry form to:
Dremel glasses Competition, Model Engineers’ Workshop

PO Box 269, Rossendale BB4 0DG

My answer to the guestion, what is the price of
the new Dremel Driveris - A - £565.78 ] B - £78.55 ]

The Dremel Company

Dremel was founded in 1932 by AJ Dremel who introduced

the world’s first multitool. Today, it is dedicated to creating and
manufacturing high speed rotary tools of the finest quality for
consumers engaged in a wide variety of hands-on DIY & creative
hobbies - such as indoor and outdoor home maintenance,
automotive restoration, woodworking, model building, as well as a
multitude of creative projects from jewellery making to scrapbooking.
The Dremel core product line is defined by the Dremel multitool, a
versatile high speed motor unit, which can be used to drive a system
of over 150 available Dremel accessories and attachments. Over the
years, the Dremel brand has brought other user-friendly products
onto the market, such as glue guns, engravers, clamps, work tables
and butane torches. Dremel products make it easier to perform
detailed and intricate tasks for any kind of hands-on project.

Dremel Driver 7.2V
The new Dremel
Driver offers precision,
control and power -
simultaneously. Targeted
at anyone doing drill/
driving work in a variety
of detailed applications,
including medium and
light duty DIY, it measures
just 12.5cm and has a
T-handle design and
precision variable speed
trigger. It's ideal for DIY
tasks such as mounting
pictures on a wall, installing a lock set, mounting cabinet
hardware, installing lighting fixtures, putting lights on a deck
and assembling flat-pack furniture - there are even two IKEA bits
included in the kit! It's just as useful if you are working on the car.
Detailed hobby projects are undertaken with ease: working on
electronics such as PCs and circuit boards or RC products in cars,
boats and planes; installing and repairing audio/video products;
model work; miniature ship building; and many other applications.

Name

Address

Post Code

Telephone
Maobile
Email address
D.O.B

Do you subscribe to Model Engineer? L]
Model Engineers’ Workshop? [

Terms and Conditions:

By supplying your email/ address/ telephone/ mobile number you
are happy to receive information and/ or products and services via
email/ telephone/ post from or in association with MyHobbyStore
Ltd. or its agents who may mail, email or phone you with
information and/ or products and services reflecting your
preferences. Tick if you dont want offers from us _}

or third parties ]

May 2009 51

L9



his is book No. 42 in the
Workshop Practice Series.

It has long been awaited but
has it been worth the wait? On
occasions | have been asked if
| would republish the Data
Book charts. For readers’ who
are not familiar with the Data
Book, It was a reference
manual supplied in many parts
in early issues of Model
Engineers’ Workshop. There
were even special A5 binders
available. (I believe two
binders were required.) The
original was printed on thin
card and the whole thing was
compiled by Harold.

| spoke to Harold about
reprinting the charts and he
mentioned he was considering
having them reprinted in book
form so | stepped back and let

Build a
Plastic Injection Molding

Attachment
for a
Drill P

his little book has 48 pages

and is well illustrated with
black and white photos and
line drawings. The machine
itself is designed to be used by
the simple use of a drill press
to provide the injection force.

him continue. Unfortunately,
getting a book into print can
take a year or more, probably
in this case because of the
sheer amount of information
and the very large amount of
proof reading to be done | think
it has taken about 18 months.
The text, tables and diagrams
are very clear and easily
readable. The book is full of
very useful information and
includes conversion tables and
screw head (hardware)
dimensions amongst others.
The book is not a slavish copy
of the original Data Book, itis a
revised and greatly expanded
edition with 217 pages between
the cowvers. | think | can safely
say that it is the thickest
Workshop Practice book yet
available. Although the thickest

FIRESIDE READING

Please mention Model Engineers” Workshop when replying to advertisers’.

The Metalworkers Data Book by Harold Hall

book available, the price is still
£6.95. In this day and age it is
remarkable value for money.
So, back to the original
question, was it worth the
wait? Yes, it belongs in every
engineer’s workshop. If you
do any design work, | would
buy two copies, one for the
workshop and one to put next
to the drawing board or
computer. It deserves to sit
alongside Tubal Cain's Model
Engineer’s Handbook, not
instead of but as well as
because the data in the main
is different.
It is available from www.
myhobbystore.com or by
phone, Tel: 08448 488822
between 10am and 2pm
Monday to Friday, price
£6.95 s+ P&P. Alternatively,

WORKSHOP PRACTICE SERIES @

on the page opposite is a
subscription offer for Model
Engineers’ Workshop where
you can get the book for free.
(Sorry, UK subscribers only.)
Use the direct debit facility
offered and you will get 13
issues in a year, one more
than the 12 issues you would
expect and also receive the
Metalworker’s Data Book
totally free.

Build A Plastic Injection Molding Attachment

For A Drill Press by Vincent R. Gingery

You will need a floor standing
drill press rather than a bench
drill press as the machine
measures 12in. long and you
have to add on the thickness
of the mould. The heating
elements are two tiny
cartridge heaters that are
readily available in voltages to
suit the UK or overseas
builder. The barrel
temperature is controlled by a
digital temperature controller
and thermocouple. The
finished machine will inject
slightly more than 2 ounce of
plastic, this is equivalent to
about 1 cubic inch of plastic,
more than enough for small
projects in the home
workshop.

Full construction drawings for
making the moulding
attachment are given and apart
from the compression spring
are readily available in the UK.
The spring is available from a
US company butl am sure
there will be an equivalent
supplier here in the UK.

Full wiring details are given
and the simple circuit diagram
should be well within the
capabilities of even the novice
in electrical wiring. There is a
drawing of a test mould given;
this is just a straightforward
mould to make two slugs of
plastic but it will give you the
basics of mould design and
enable you to move forward to
more advanced moulds.

Building The Tesla Turbine by Vincent R. Gingery

he back cover of this book

states that now you can build
your very own model Tesla
Turbine. | disagree with this
statement; it is mot a model but a
real working turbine 3 1/2in. wide,
6in. long and 4in. high. Tesla also
said that the turbine could give 10
horsepower of output for every
pound the turbine weighs. The

52

The book concludes with a
plastic identification chart so
you can use recycled plastic in
your machine and also
includes the correct
temperature settings for
injecting the plastic. Even if you
don’t want to build the
machine shown in the book,
the information included within
its pages will enable you to
build a purpose made injection
moulder from scratch.

The book is available from
Camden Miniature Steam
Services, Freepost (BA 1502},
Rode, Frome, Somerset, BA11
6UB Tel: 01373 830151. The
price (taken from the web site)
is £11.75 + £1.30 P&FP.
www.camdenmin.co.uk

photo of the turbine on the cover
looks very impressive but what can
it do? For one, it can go in forward
or reverse by simply changing over
of two levers. It can also be used as
a very powerful pump for both
liquids and gases; it will even act
as an air compressor. It can be
driven by fluids, both in liquid or
gas form.

The original patent is printed in
the book as well as full drawings
and instructions for making your
own turbine. This is a simple project
and could be built be the beginner
with every chance of success.

This book is also available

fromm Camden Miniature Steam
Services. The price (taken from the
web site) is £7.85 + £1.30 P&P.

Model Engineers’ Workshop
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SCRIBE A LINE

An excellent article on soft
jaws for chucks
| had an old set of hard jaws which
were past their best so | thought I'd try
annealing them.

| got them up to a red heat for a couple
of minutes and let them cool. | was then
able to hacksaw off the steps and face
them on my mill. | then used the methods
in the article to bore the insides and skim
the outsides and then a light cut to true
the faces. This left them 0.150in. proud of
the chuck body. | then marked and drilled
3 blind holes in the faces for M6 screws so
that | could fit a variety of attachments in
different places.

| made up a set of wide cheese wedge
jaws for holding diameters over 2.5in. on
the insides. They could come in handy for

making the occasional gold or silver bangle
as | am a goldsmith. The first job though
will be to hold a set of brass expanding
chucks for slitting. | started these a while
ago with the intention of holding wedding
rings on my 8mm watchmakers lathe for
truing up the edges or marking divisions
for holes to be drilled to set diamonds
evenly spaced as in eternity rings.

With the soft jaws, | now have an
accurate way to hold the brass chucks at a
fixed depth. Now to mount a Myford
vertical slide to my Smart and Brown
lathe’s tool bed and start slitting.

Carry on with the current format, the
standard is superb and you have a good
mix of articles ranging from basic to
advanced.

Mark Rose, by email.

Depth of information

Mr Shaw's *Scribe a Line" article in issue
No. 146 regarding the depth of infarmation
required by readers for precision
machining has prompted me to add my
own experiences to further highlight the
depth of what can be done with a little
training and a lot of practice. Like Mr
Shaw, my grandfather was an excellent
machinist; his lathe had previously been
used as an anvil before he got it, and
required many hours of hand-scraping to
bring it back to usable. Unfortunately he
passed on before | became interested in
learning the art for myself, but my father
has regularly told me of how he could face
off two pieces of bar, oil the faces, clamp
one piece to the bench and support his
weight holding onto the second bar, the
surface tension of the oil being the only
thing helding him up. During my formal
years at school | studied manual arts,
however our teacher had us exclusively
work on sheet metal (my brother was able
to do turning and milling at a much earlier
age at the same school).

My first use of the lathe came during
university, where we were required to
devote one 2 hour session every week to
learning such tasks as welding, milling,
etc. We only spent 1 session on turning.
A few years ago whilst working as a
draftsperson | met one of the welders
from the same company, who | learned
was building a Supermarine Spitfire at
the local military musuem. | went along
one weekend, and was soon pressed
into using the lathe to make several
small pins for the seat frames on an old,
poorly maintained Hercus 9c¢, which
some readers will recognise as an
Australian copy of the South Bend 9in.
Using this machine for about 2 years |
learned to deal with it's eccentricities as
well as my own, producing good work in
the process with no-one to show me
what | was doing. All | had was a copy of
L.H. Sparey’s excellent book ‘The
Amateurs Lathe’.

By learning to grind my own tools and by
listening to what the machine was telling
me (reduce speed for chatter, etc.) | got the
hang of it. Eventually the museum deemed

the machine to be unsafe
(because of a damaged
chuck and broken bed
clam p which it had had
since before my time)
and | moved on to a much
larger Sheraton Defiance.
Eventually | took possession of the Hercus
and spent almost a year restoring it; pulling
it apart to clean out some 46 years of aily
swarf and replacing any worn parts like the
brass cross feed nut. the final result being
that | can now face off two pieces of bar
and have trouble getting them apart if a
film of water is applied first, and get a
gas-tight sliding fit on any pistons/liners
I've made with relative ease.

Given my ‘training” and the machine |
use, I'd figure that any good machinist
should be able to do the same. |'ve also
started work on a Bentley B.R.2 Rotary
from L.K. Blackmore's book, which will be
my first big project after the spitfire.
Incidentally, the warrant officer who took
over the running of our side of the
museum said that the military give their
machines a complete strip-down every 12
months. My suggestion therefore, for any
newcomers to the hobby, is simply to get
im and build up your experience through
practice. Those in the kmow might
disagree, but | would also advocate
pulling at least the carriage and apron on
your lathe apart and giving it a good
clean and replacement of old felt wipers
with neoprene ones; especially so for
older machines, but the newer ones will
also benefit from clean, tight gibs and to
make sure everything seats nicely since
leaving the factory.

It's amazing how much a bit of TLC can
go towards improving ones quality of
work, and hence enjoyment, of the
hobby. You will also familiarise yourself
with the intricacies of the machine, and
thus better understand its operation. On
an semi-related note, | was wondering if
IMIEW could devote a future article to the
tools which an amateur turner should
possess; both the essentials, and those
{such as taper attachments and ball
cutters) which would be nice to have.

Nathan Stern, by email
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Workshop heating
As a long time reader of your magazine
and a “shed person”, | would be grateful
to hear how readers of MEW manage
to heat their workshops in a reasonably
cheap manner.

| have a wooden shed; it is 22ft x 12ft and
was quite well insulated when built some
16 years ago. It has a rather large milling
machine of Russian origin and a
Colchester Chipmaster lathe. There is also
a Myford lathe, metal cutting bandsawv,
pillar drill and some other fairly heavy cast
iron kit in there.

| have tried many ways in which to heat
the place and have come to the conclusion
that, unless | leave heaters on
permanently, which is rather expensive,
condensation is the end result and
therefore I'm back to square one. Do
readers’ have any suggestions?

Robert Logan (RAB) by email.

The Editor replies: | use dehumidifiers
in both of my workshops and very little
rust forms.

| read recently that you only need to run
the dehumidifier for a few hours a day
using a time switch but have yet to try
this. I have sprayed equipment with WD40
when not in use as well.

Sheet Plastics Bender

Anyone wishing to build a Sheet Plastics
Bender, as suggested by Harold Hall in
MEW 147, might find this site useful:
http://wires.co.uk/

Here is the page on bare NiChrome
wires: http://wires.co.uk/acatalog/nc_
bare.html

Michael Gilligan, Cheshire.

Electric etching pens
In ‘Seribe a Line’ on page 50 of MEW 148
G Bird asks about electric etching pens.
An article by L Tattersall was published
in Model Engineer 3rd September
1993 pages 292 and 293 describing the
manufacture of such a pen.
John Noakes and Chris Smith by email.

The Editor replies: | have an article on the
way about building an electric pen.

Etching pens and _

Clarkson cutter grinders

To reply to two points in the recent
excellent (as always) MEW issue number
148; Mr G Bird of Herts, Scribe A Line,
Page 50 asks about ‘etching pens’ - in
preference to the "vibro etchers’ as
manufactured(?) and sold under the
Burgess name. | think he is referring to
the ‘Markonus’ etching pencil. These
pencils(!) are supplied with the described
wooden handle, have an inbuilt ‘trembler’
coil, and use a tungsten needle tip rather
similar to a gramophone needle but
definitely not interchangeable with ‘His
Masters Voice' items! The pencil handle
alone costs around £60 and if purchased
with the multi-tapped transformer, which
allows “very fine’ through to "heavy’
etching by staged voltage outputs, sell
for around twice that figure. These are

Model Engineers’ Workshop



YOUR CHANCE TO TALK TO US!

Drop us a line and share your advice,
questions and opinions with other readers.

available from Cromwell Tools and
appear on page 806 of their catalogue
(lower left hand corner) suitably
displayed below the Burgess item. The
catalogue is viewable online at wwww.
cromwelltools.co.uk and the item is listed
under hand tools, sub list ‘etching and
marking tools’ or go straight to page 806.
| have no interest or connection with
Cromwell Tools and would be delighted
to hear of other suppliers offering this
tool; Cromwell are the only ones to stock
it as far as | know.

Despite the price of the Markonus pencil
it is one of the most useful tools one can
have - | find myself marking special
‘tools” | have made as reminders of what
they are used for! | know that sounds
‘daft’ but | have often in the past
wondered what a piece of intricate
metalwork was originated for (knowing
full well that it must have been a valuable
aid at some point in the past) proceeded
to modify it, only to realise a week or so
later what | had originally made it for and
to curse having ‘lost it'. It would certainly
be a good investment for a club to make
and then to “Hire’ it out at a nominal fee
{good for club funds) and security marked
items (such as name and postcode in a
subtle pasition marked on a model or
tool) can often deter the more
unscrupulous members of society or
even better, lead to their apprehension.

The second item | would like to reply to
is the request by Mike Haughton, which
appeared in his well written and
informative article ‘A Clarkson Tool and
Cutter Grinder’, for the background to
the Clarkson Company. The origins of
this company were not in the Sheffield
area but actually closer to their Nuneaton
base. Mr. Clarkson (| believe his first
name was George, but memory is a little
foggy here) was employed at Alfred
Herberts Co. Ltd,. Machine Tool
Manufacturers of Edgwick Road in
Coventry (8 miles to the south of
Nuneaton town centre). It is known that
George(?) Clarkson was the head
draughtsman in the ‘Equipment A’
Drawing Office at Herberts, he is believed
to have developed his ideas for the
compact and eponymous cutter grinder
whilst at Herberts following a request for
a design of cutter grinder which would
be capable of being used by semi skilled
labour (remember this was in the
aftermath of the Second World War when
skilled labour was in short supply
throughout Europe). The Herbert T&C
which emerged from about this time was
more complicated and considered to be
‘less able’. Clarkson left Herberts to form
his own company and manufacture the

WRITE TO US!

We would love to hear your comments &

questions and also feeback about MEW

Tolerance

Peter Woods, et al. in MEW 148. Do we,
as model engineers, actually need to
supply tolerances? If we are designing
for industry where components are
made by the thousands, and where
mating components may even be

made in different factories in different
countries, then yes they are required.
But surely not for model engineers
whose outputs are measured in tens at
the most, and more likely in ones and
twos. Indeed Tubal Cain in his book
Workshop Drawing has quite a few
things to say about tolerances (and
allowances and the confusion between
the two) along the lines of not being
necessary for model engineers and does
it really matter of the cylinder is 1.998in.
instead of 2in. or the buffer beam is

1mm too long provided they do their
required job and other components can
be made to match?

Finally, | note that there are people
using AutoCAD for their drawings. Now
the last time | looked, | found AutoCAD
far too expensive for what is only a
hobby, and | for one have better things
to spend my money on. For amateur
use there are other CAD programs such
as TurboCAD available at more
reasonable prices, however being a
very satisfied user, | would highly
recommend DesignCad 3D Max. This
program is now at version 19, but V17.2
is readily available on Ebay for around
£25. This is now the version that | use,
and is more than adequate for our
needs.

Peter G. Shaw, by email.

grinder in his home town of Nuneaton (a
dormitory town for the more affluent
workers in the North side of Coventry).
The Autolock and Dedlock chuck systems
were similar developments of a design
which had been frustrated by the powers
that be within Alfred Herberts. The cutter
business grew out of the need to supply
a cutter for this system and the
ubiquitous Clarkson T&C’s were put to
good use within the Nuneaton factory
producing the cutters for the ‘locking
chuck system. | believe this is now
referred to in marketing terms as a
‘circular sales system’ - to use the cutter
you ideally need the cutter holder, and
purchasing the cutter holder alone
requires the eventual purchase of the
cutter!

Alfred Herberts Ltd, were at the time
reputed to be the largest Machine Tool
manufacturers in the world, and had an
enviable record of full employment even
through the days of the early 1930's. |
write this as an ex-apprentice of Alfred
Herberts, and as one who ‘finished’ his
time in the very same ‘Equipment A’
drawing office in the late 1960’'s. There
were many of the senior draughtsmen
who knew Clarkson and this is the basis
of my knowledge of the above. As an
aside 'Equipment A" designed special
tooling and special applications
machinery for customers; the ‘Equipment
B’ drawing office never officially existed!
It was just called the ‘Works' D/O - it
designed special tooling for ‘in house’
applications and was probably more akin
to a Jig and Tool D/Q.

Whilst on the subject of Tool and Cutter
grinders | actually rate very highly the
‘Boremasters of Kenilworth’ (and yes, that

is their name!) Tiplap grinder. Thisis a
very versatile grinder that is self contained
(commonly bench mounted in other
words! - but originally early examples
were supplied on a riveted aircraft grade
aluminium cabinet - a sign of the times
post WWII) and a delight to use. It has the
advantage of being able to grind lathe
tools with ease, as well as boring tools,
and with accessories it is capable of
tackling slot drills and end mills. It is very
similar to the Alexander/Deckel SO
grinders in size but is more adaptable and
easier to set up and use. It is interesting to
note that of all the T&C's | see in small
‘jobbing shops” around the Midlands the
Tiplap appears to be the T&C of choice!

More articles please on this theme
would be much appreciated. | await a
really good article on the use of T&C's
(which is where | hope Mike Haughton's
subsequent articles will lead). Also a plea
for some examples of small bench
shapers and their use would be much
appreciated having recently rescued from
a farm and restored an ex REME
workshop South Bend 7b from 1942, It
now cuts to an accuracy of 0.0002in. over
a 3 x 3in. test piece. Mick Whittingham’s
article on machine tool renovation in the
same issue (MEW 148) is an example of
another interesting article.

Martin Smith, Warwickshire.

Studer grinder
| am currently refurbishing a Studer type
OB cylindrical universal grinder. Does
anyone have any information relating to
these machines. From the brief manual
that | have, I'm guessing the machine
dates from around the early 1950’s.
Graeme Walker, by email.

Write to the Editor, David Clark, Model Engineers’ Worksh op,

MyHobbyStore Ltd., Berwick House, 8-10 Knoll Rise, Orpington, Kent

BRé OEL. Alternatively email: david.clark@myheobbystore.com
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SCRIBE A LINE

Novice engineers

| enjoyed the welding article by Jayne
Reeve - | still feel like a novice after 8
years or so of hobby welding. Even after
all this time | still cut the rods in half to
use them - | have much better control.
Although 20mm is wasted, | feel that

| would waste even more with poor
welding using a long stick.

| hope that you have mare articles for the
novice in the pipeline in both magazines.
For example, | have a milling machine (old
and small) and struggle to use it properly
- making a 15mm long, 4mm slot in a
piece of mild steel strip 3mm thick (repair
to a strimmer engine) was successful
eventually, but tore the cutting edges off
the cutter. I've got no idea where | went
wrong, speed too slow, too fast, trying to
cut too deep at each pass. Most articles
just say things like “l milled the edges”, or
from MEW149, p47, “The Vee is milled
with the corner of an end mill, with the
block set at 45deg in the machine vice"”.
These do not help me. Taking the latter as
an example - these accessories would be
ideal for a novice to have a go at, and be
useful - making the article newcomer
friendly. Perhaps the likes of myself could
learn and | would certainly have a go. | feel
that tao much is written generally for
those already in the know - almost another
language to the learner.

My apologies for the rant - as | say, | have
renewed because | do learn something in
most issues - hopefully | will make
something simple & useful too eventually.

John Tory (Essex)

Mechanical disasters
The website www.marinediesels.co.uk has
descriptions of troubleshooting, mechanical
disasters and repairs on a heroic scale to
ship's propulsion engines up to 55,000
HP. Some of the engineering techniques,
photographs and tricks they show would I'm
sure be of interest to readers. Incidentally,
the balance of material in MEW suits my
own interests perfectly.

John Chapman, Plymouth.

Tommy bars

I've just received issue 148 and would
like to comment in reply to Peter King in
“Scribe a Line”. Peter King is absolutely
right in noting another oversight in my
series and his concern for our safety is
appreciated. | have had a re-think on
what exactly | do in my shop and the
“tommy bars” are only used by hand for
the smaller and finer threads up to about
1/4in. BSF, and even then | release quickly
if it ‘snatches’. For larger sizes, | tend to
adjust the top slide, or toolpost, into the
arc of rotation of the outer end of the
tommy. For the longer tommy and larger,
coarser threads | allow this to impinge
onto the top of the cross slide. I'm not
sure if it can be measured but there is an

inevitable "push-away’ of the holder when
this happens though | have not noticed

a problem with mating threads from

this possibility. I've not tried a welder’s
glove - | don't have one - but | feel | would
rather keep my right hand away from the
operation. My left hand is on the clutch
lever and well clear.

David Piddington, Birmingham

Beating the rust fairy

Those of us who are unlucky not to
possess a heated workshop are thanking
our lucky stars that the worst of the
winter weather may have passed. | have
done a bit of work but it was painfully
cold at times.

| did, however, learn a trick to avoid
condensation causing rust on work pieces
or tools if | took them indoors where it was
warm enough to work. | put the bits in a
sealed plastic bag and then left them to
warm up to room temperature before
removing them from the bag.

| completed the reader’s survey and
commented on wanting to see an article
on numbering graduated dials using
punches and jigs. There have been a few
but the actual set up of the punches,
allowances for varying widths of the
numerals and how to make a nice job of
the appearance seem to get passed over.

I am still battling with making a rotary
base for my Quorn and am now trying to
fabricate the item. It is a slow and
frustrating job!

Brian Corfield, by email.

Scraping machine tools

| have recently being trying to catch

up on my reading and noticed in MEW
MNo. 146 - Scribe A Line - that a Mr. Mick
Whittingham would like any information
on the subject of seraping, in particular
frosting.

Hopefully | may be of some little help on
this subject/skill. | served a formal
apprenticeship (indentured) at a company
called Dean Smith & Grace Ltd. |
remember well on the first day of my
employment being given (along with
eleven other apprentices) the task of
making a range of scrapers, a couple of
which | still have and occasionally use.
That basically sets the scene - scraping,
scraping and more scraping - everything
you touched, (or at least it seemed so)
needed to be scratched®. It didn't take long
to learn the basic skills of scraping, usually
months, but frosting took years. It took me
about seven or eight years to become
proficient, that is keeping pitch, angle,
shape and length of the “Seagulls Wings”
consistent enough to frost a lathe bed full
length to a reasonable standard.
Everybody had their own unique
technique; in particular it was noticeable
how the holding of the scraper handle
varied from individual to individual, some

between fingers and others with fingers
wrapped around. These variations gave
rise to each fitter having his own frosting
signature and could be recognised at a
glance by the individual.

To get back to Mr. Whittingham'’s
request for information; | suggest initially
that he practices the basic scraping
technique and gets the hours in (beware
of blisters and calluses) and then when
he becomes as one with his scraper and
it feels as if it's just an extension of his
arms, he will then probably find that
frosting comes quite naturally.

I’'m extremely sorry | do not possess the
literary skills enabling me to describe the
process of scraping comprehensively, but
if Mr. Whittingham would care to get in
touch with me, | will glad to be of service
and help all 1 can.

*Scratch, scratched and scratching
derogatory Dean Smith’s slang term for

scraping.
Geoff Swales, by email.

More on Metric

There are two much debated subjects
namely metrication and getting new
members into model engineering.

| believe you alluded to it recently, but |
think it should be expressed more forcefully
that these are very closely linked topics.
New members are likely to be comfortable
with the metric system. In addition
someone contemplating the hobby might
well balk at the prospect of having to buy
endless sets of taps, dies, drills, reamers
etc, each in fractional, decimal, Whitworth,
BA, BSW etc etc. No end seems in sight.
Metric is much less daunting with the
coarse and fine M series sufficing for most
needs and only decimal measures for
everything. Only 60deg. thread profiles. The
well established engineers with the well
stocked drawers of imperial tools will
obviously balk at the idea of abandoning
this investment but they should think twice
before discouraging designs to be
presented in metric. Depends how public
spirited you are.

On another note: | occasionally get
German model engineering magazines
and they definitely have a lot more
pictures of younger participants and
authors - food for thought?

Eckart Hartmann, Ireland.

Sulphuric acid and
Merlin engine
Alan Sayner wanted to know of a source
for Sulphuric Acid; has he thought of a car
battery supplier as in Lead-Acid batteries ?
| have heard that there is a gentleman in
the U.S. that has drawings for a model RR
Merlin engine.
Does anyone have a contact for him?
Dave Grainger
(a.k.a. Grave Danger) Australia.

YA\ (e EY, SUBSCRIBE TODAY (see page 53 for details). |
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SPECIAL EDITION MAGAZINE

RESERVE YOUR COPY NOW!

Readers'

From the publishers of

Workshops

SPECIAL EDITION

e

MODEL

ENGINEER

MODEL ENGINEERS’

WORKSHOP

m Take a guided tour
around 12 model
engineering workshops

m Peter Clark shows how
he copes with disability }
in his home workshop

m See where Derek
Brown made his
Manning Wardle tank
locomotive 'Anna’

m See how Gold Medal
winning models can
be made with limited
equipment

12 ARO

m Stuart Walker
= Roger Castle-S
= Peter Clark

m Derek Brown

m This special edition
features a visit to the
SMEE headquarters
in Marshall House

Read

WO

MODEL ENGINEER

B MO Wi

ORKSHO

A visit to the .

SMEE headquarters
at Marshall House

'S SHOW us

UND THEIR WORI(SHOPS

m Harold Hall = John S|
ate
mith  =Mike Sayers u Bill Morris '
= Ashley Best m Mark Noel

mMike Freeman m Charlie Stone

Reserve your copy by calling 0844 848 8822
or order online at www.myhobbystore.com
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Private Adverts

Subscribers, see these adverts five days early!

Machines and

tools offered

B Myford WMB mill/ drill on stand,
varispeed motor, collets, boring
head, chucks, tooling, vices,
angle plates, clamps and cutters
in good condition, single phase,
buyer collects, £800.

Tel: 01246 234410

Chesterfield.

B Tailstock for 44in. Southbend,
complete and unused, sensible
offers. 6in. D13 camlock four-jaw
independent steel chuck, unused,
£150. Travelling steady for
Bantam or Chipmaster, £35. ML7
tailstock operating lever, £75.
Universal dividing head, 44in. in
good condition, £125.

Tel: 01684 592968 Worcs.

B Drummond round bed lathe on
original stand with two off three-
jaw self centering chucks, three
and four jaw independent chucks,
drill chucks, 13 change wheels
and tooling etc, single phase,
£75 ONO.

Tel: 0116 2911761

Leicester.

W Clarkson tool and cutter
grinder, needs TLC, £60.
Tel: 01362 860322

East Dereham.

B Myford ‘M’ type lathe, 3'%in.,
1948 on wooden bench, single
phase in good condition,

£375 ONQ. Drill press model
CDP201B, 13mm capacity, 12
speed, Jacobs taper, single
phase, £100 ONO.

Tel: 0208 6867898 Croydon.

B Hunton No 2 bolster plus
punch holder in good condition,
£125. A3 multi position drawing
board, Walton rack and pinion
type, used once, cost £68,
accept £35 including post.

Tel: 01953 718531 Norwich.

B Unmachined castings for the
Quorn tool and cutter grinder, 13
iron, 3 alloy and 1 gunmetal one,
£80 buyer collects or pays post
and packing. Tel: 0121 4266414
Birmingham.

W 30 clock wheel cutters, mostly
Thorntons, as new, M0.3, M0.4,

MO0.45, MO.5, MO.6, M0.65,
MO0.75, M1.0, deadbeat 35deg.
Escape, many more, buyer
collects, list price £52.25 to £70
each, the lot for £425.

Tel: 01252 842626 Camberley.

W Horizontal Axminster bandsaw,
goad condition, £55. Record BK3
bandsaw with spare blades, £20.
Tel: 01245 250297 Chelmsford.

Models and parts offered
B Diagonal paddle engine with
feathering paddles, believed to be
Westbury design, buyer inspects
and collects, £450.

Tel: 01277 227640

South East Essex.

Models wanted

B 5in. gauge Speedy, G/l
castings, cylinders, wheels and
hornblocks etc.

Tel: 01757 248540 York.

Books and

magazines offered

B Model Engineers, Workshop
mags, 141 different copies,

offers as one lot. Model Engineer
magazine, 548 different copies
from 1970 - 2009, offers as

one lot. Tel: 01733 706581
Peterborough.

M 60 years of Model Engineer
mags, 1947 to 2008, 1 or 2
missing from most years, best
offer, buyer collects.

Tel 01482 813375 Hulll.

M Blowlamp society news
bulletins, No 1 to No 66 (current)
includes survey of over 100
blowlarmnp manufacturers, also
A4 Dutch booklet by Toon gives
a vast number of illustrations of
blowlamps, £40 the lot.

Tel: 01932 225557 Shepperton.

Miscellaneous wanted

M | require someone to refurbish
and repaint a 21%in. scale Big
Boy steam locomotive for display
only not for steaming, fee to be
negotiated. Tel: 01367 253752
Swindon.

OR SALE Wanted MACHINES Tools MODELS Miscellaneous BOOKS Magazines MATERIALS Informatio

YOUR FREE ADVEBT'SEMENT: (Max 30 words plus phone & town - please write clearly)

Phone:

Town:

No Mobile phone numbers except by prior arrangement

Please insert advert into: (Tick one box only)
() Model Engineer [} Model Engineers’ Workshop

The information below will not appear in the advert.

Please use nearest well known town |

Please post to:

MEW150

David Clark, ME/MEW FREE ADS, MyHobbyStoreLtd,
Berwick House, 8-10 Knoll Rise, Orpington, Kent BR6 OEL

Photocopies of this form are acceptable.
Adverts will be placed as soon as space is available.

Terms and Conditions:

PLEASE NOTE: this page is for private advertisers only. Do not submit this form if
you are a trade advertiser. If you wish to place a trade advert please contact Duncan
Armstrong on 01689 839212 or email duncan.armstrong@myhobbystore.com

By supplying your email/ address/ telephone/ mobile number you are happy to re-
ceive information and/ or products and services via email/ telephone/ post from or
in association with MyHobbyStore Ltd. or its agents who may mail, email or phone
you with information and/ or products and services reflecting your preferences.
Tick if you don't want offers from us [_] or third parties ]
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Warco ME Ad:Layout 1 24/03/2009 16:15 Page 1

- Exceptional Warco quality
= Two speed bands allow maximum torque in the
low speeds
= Infinitely variable from 50 to 2,500 rpm
= Double vee bedway — hardened and ground | ~
= Precision spindle supported on taper roller |
bearings

SPECIAL OFFER

= Adjustable gibs to slideways

- Offset facility to tailstock

= Large cross slide with two full length tee slots
« Tailstock quill engraved metric: and imperial

- Reversible motor

= Metric and imperial thread cutting

Price includes UK Mainland delivery and VAT

WM-14 VARIABLE SPEED MILL

+ Exceptional Warco quality + Infinitely variable from 50 - 2,250 rpm

+ Dovetail column ensures positive head location

« Precision spindle suppor!edonlaper roller bearings  Included FREE of charge
« Adjustable gibs to slid R ible motor with each WM14 mill:
Set of 4 collets, DH5 vice

Price includes UK Mainiand delivery and VAT

i -”‘ BDS-130

BELT DISC SANDER

= Tilting table fitted
with mitre gauge

Item No. 7055

Price includes UK
Mainland delivery and VAT

MINI BENDER

» Yice mounting + Perfect for precise sanding
+ Segmented blade Price « Mounted on rubber feet
+ Up to 90° folding angle includes UK which helps to

Mainland prevent movement
Capacity in mild steel: delivery
12°/300mm x 20swg/imm and VAT Item No. 7065

Slightly thicker material can be

;___ == folded over a shorter length. £48.00
£99.00

Price includes UK

EACH Mainland delivery and VAT

+ Vice mounting
+ Roll diameter 1 316° 30mm
+ Top slip roll
+ Five: wire: grooves
* Rear pinch roll

plus £3.50 post and packing

* Strong magnets 10 secure
jaws to vice

| - Horizontal and vertical vee

ways to safely hold round

| work piece

+» Smooth finish to avoid marking
work pie-ce

ALLOY ALUMINIUM VICE JAWS VICE BRAKE =

75mm 100mm 125mm 150mm 200mm

+ Ingenious sheet metal bender 4" width 5" width
+ Compact, easy to use
+ Bends up 115" - depending U U

W.ARCO. FISHER LANE. CHIDDINGFOLD, SURREY GUB 4TD

Tel: 01 428 682929 warm@warco co.uk

WM-280 VARIABLE SPEED LATHE _ WM-18 VARIABLE SPEED MILL __

= Infinitety variable from
SPECIAL OFFER 502500 pm
= Dowetail column slide for
positive head location
during elevation and
descent
- Tapered gibs to all
slideways
- Digital depth gauge to
quill. Met./Imp./Zero
- Back gear ensures
maximum torgue in low
speed range
=+ Locks to head, column
and slideways
+ Precision spindie
supported on taper roller
- bearings
= Head tilting * 90"
Price includes UK
Mainland delivery
and VAT

2 E
ELECTRONIC DIGITAL CALIPERS JE=S

LIMITED SPECIAL OFFERS :
Metal casing 6"/150mm =
Large, easy to read

" == | SCreen
Nrﬁé’/ﬁ Item No. 5407

£19.00

POSTAGE PAID,

¥

4"/100mm
stainless steel

Item No. 8912

£14.00

POSTAGE PAID,

¥

3"/75mm

Stainless steel
! - Item No. 5453
£13.00
POSTAGE PAID,

6"/150mm, Large, easy .
to read screen

ltem No. 8850

£15.90
POSTAGE PAID,

on material thickness

-+ Segmented knife
. Strong magnets hold die and knife

6" width




G.L.R. DISTRIBUTORS - METAL PACKS

Budget Packs of materials - 2 feet of each size @ 20% OFF catalogue price - Silver Steel Packs contaim one 13” length of each size.
Prices quoted below have been reduced from catalogue price. Carriage: Please telephone or fax for cost.

B.M.S. FLATS DRAWN STEEL ANGLE

AO 1/6x1/4-3/8-1/2-5/8-3/4 £ H3 12mm x 12mm x 3mm, 16mm x 16mm x 3mm, £
1-2-3+3/32x3/4,1. 10.95 20mm x 20mm x 3mm, 25mm x 25mm X 3mm 17.90

Al 1/8 x3/8-1/2 -5/8-3/4, 1. 07.20 SEAMLESS COPPER TUBE

A2 3/16x3/8-1/2-5/8—-3/4-7/8-1. 08.80 J1 1/16 x 289 — 3/32 x 28g — 1/8 x 24g — 5/32 x 24g 11.00

A3 1/4x3/8-1/2-5/8-3/4-7/8-1. 11.75 J2  3/16x22g-1/4 x 20g - 5/16 x 20g — 3/8” x 22g 12.45

A4 516x1/2-3/4-1-1.1/2 14.55 STAINLESS STEEL ROUND 303 F/C

A5 3/8x1/2-3/4-1-1.1/2. ENBM 15.35 Ki 3/32-1/8-5/32 -3/16-7/32-1/4 10.00

AT 1/2x3/4-1-1.1/2, 23,10 K2 3/16-7/32-1/4 -5/M16-3/B-7/16 - 1./2 25.90
B.M.S. ROUNDS BA STAINLESS STEEL HEZAGONS 303 F/C

Bl  1/8=5/32=3/16=7/32 = 1/4=5/16 = 3/8. 05.75 L1 152" —193" — 220" - 248" - 275" - 312" 15.45

B2 1/4 - 5/M16-3/8-7/16 -1/2 - 9/16 - 5/8. 1010 BA BRASS HEXAGONS

B3 5/8-3/4-7/8-1. 17.35 M1 gﬁg 11_ gsE"L- Elzgx;\ ggﬁ é?s" - 324" 15.25

BS5 3/8 -1/2-5/8 -3/4 -7/8 -—1 ENBM 22.95
B.M.S. HEXAGONS M2 193" — 220" — 248" — 275" — 324" LOCO DRAWINGS SR

C1  316-1/4-516-3/8 05.75 BRASS FLATS AND CASTINGS FOR

c2 1/4 - 9/32 -5/16—-7/16 - 1/2-5/8 10.90 N1 1/16 % 1/4-3/8-1/2-3/4 -1 2.127g - 3.1/27- 5"g 11.00
B.M.S. SQUARES N3  1/8x1/4 —3/8 -1/2 -3/4 -1 7.1/4"g 22.70

D1 5/32 -3/16-1/4 - 5/16 - 3/8 05.00 N4 3/16x 1/4 -3/8 -1/2 -3/4 -1 38.50

D2  7/6-1/2-5/8-3/4 10.90 N5  1/4x3/8 —1/2 - 3/4 —1 LBSC - K WILSON  ETRET
BRASS ROUNDS ALUMINIUM ROUND F/C K. MOONIE

E1 1/8-3/16—1/4-5/16-3/8-1/2 18.30 P1  3/16-1/4-5/16 -3/8 - 7/16 - 1/2 C. KENNION etc. 13.65

E2 1/16=3/32 =5/32 = 7/32 = 9/32 = 7/16 = 9/16 = 5/8 29.15 P2 5/8=3/4=1 23.75
BRASS SQUARES PHOSPHOR BRONZE ROUND

F1  1/8-3/16-1/4-5/16-3/8 18.30 Q1 1/8-5/32-3/16 - 1/4 16.45

F2 1/4 -5/16-3/8-7/16 -1/2 32.10 Q2 5/M16-3/8-1/2 36.25
BRASS HEXAGONS SILVER STEEL

G1  5/32-3/16-7/32 - 1/4-9/31 - 5/16 12.05 S1  3/32-1/8-5/32-3/18-7/32-1/4-9/32-5/16-3/8-7/16-1/2 24.70

G2 1/4 -9/32 - 5/16—-3/8 -7/16 - 1/2 - 5/8 23.55 s2 3mm-4mm-5mm-6mm-7mm-8mm-9mm-10mm-12mm 21.45
BRASS ANGLE ALUMINIUM FLATS

H1 1/4 x 1/4 x 1/16 5/16 x 5/16 x 1/18 R1 1/8x1/2-1/8x1-1/M4x1/2-1/4x1-1/4x1.1/2-1/4x2 18.90
3/8 x3/8x1/16 1/2 x 1/2 x 1/16 12.50 R2 3/8x1/2-3/8x1-38x1.1/2 15.55

H2 5/16x5/16x1/16 3/8 x 3/8 x 1/16 R3 1/2x1-1/2x11/2-1/2x2 23.75
1/2 x 1/2 % 1/8 3/4 x 3/4 x 1/8 22.15 R4 1/2x2.1/2-1/2x3 27.85

ORDERS OVER £75.00 SENT CARRIAGE FREE TO UK MAINLAND ONLY

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

* Tel: 01327 878988 -+ Fax: 01327 876396 < Mob: 07860 858717 < E-Mail: peteglr@btopenworld.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

/ 1 ]
,oroéaé/y z_‘/re éesz‘ weéxfr'(‘e for ma‘c/me§ and z‘ooﬂrg in the model engneering coorld!

just a selection from our current stock

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

Abwood 4" Swivel & _ : w» Yo Harrison M300 Taper
Tilt Vice, £325.00 I 3] o 4  Tom Senior Turning Attachment, :
plus wat. N " Dividing Head, £350.00 plus vat. Techsoft TS-30 CNC Bench Engraver,
Myfard Super 78 Lathe on Cabinet : j . D /" £300.00 plus vat. Made by Roland, Discs, Manual, 1ph,
Stand, 1ph, Tooled, £2750.00 plus vat. £1950. Ol] 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 @ 15%.
*We can deliver to all parts of the UK and deliver worldwide.
* Over 7,000 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:-sa.les@gand.mtools.co.uk C]Otsgd Saturf:ia:cys, ¢ web: www.gandmtols.co.uk
Telephone: 01903 892510 e e B o fax: 01903 892221
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® Electronic variable speed @ Gear change set
# Self centering 3 jaw chuck & quard ® Power feed

Full range of

accessories available e

MICRO MILLING &
DRILLING MACHINE

® 150w/230v mator

m VARIABLE SPEED
LATHE oy —
? £329.77,

® Variable speed 100-2000rpm f

® MT?2 Spindle Taper

» Face mill capacity 20mm,
end mill 10mm & Table cross
travel S0mm, longitudinal
travel 130mm @ERGTITE]

£9.98 El1.48
£19.98 £2298

eHardened alloy steel chain@r L, X
eMechanical load brake 5;:“
oCE approved £45; Ay

i - EXVAT NG VAT
(cnsuu PRI £30.98 £45.98
[CCRTO00T000Kg 3.7m B R X 38
ICCHZ000 2000y 3.3mEs T ReR /] ;

H3000 3000 'm £60.98 £80.48 ~

a!! & sIl
avallable
with light

nine,
DUT'l" WH EEL

SEE LISTING =i
3 EASY WAYS TO BUY

sanding bell
EX VAT INC VAT
£19.98 £22.98
£29.98 £34.48

£39.98 £45.98
£44.99 £51.74

Clarke AIHBHU};

FROM ONLY

% DIY KIT - CABTH
Cpray pattern adjisstible
=
%’" Pno KIT - CAB2P {pichred)
» Double action trigger for accurate zinpaint control

« Precision machined nozzle « Special lightweight hose
(NLY £21.99 EX VAT £25.29 IM: VAT

® Height a[lmhﬁle stand with clamp ® Aotary tool
® 1m flexible drive  40x accessories/corsumables

» High quality
tumgsten steel

£19.98
‘ pee /B £29.98

Epnu Mutm £30.98

#285ce Pesi Budgel Buy, 33pce Pecommeended: Pracical Classics

[ [P MacuiFvING LAMPS

o Powerhl 3 dioptre  sam7s &

B9mm precision lens

oﬂdjuslable spring
am for

e-xact pisitioning

® Quick fiing

universal clamp base

;i BELT AND
DISC SANDER

® 230v motor

® 4"x36" belt - tilts & locks at any angle 0 to
90° ® 6" diameter disc ® 6" dust extraction
port ® Supplied with removable sanding table

VISIT YOUR LOCAL SUPERSTORE

OPEN MON-FRI 8.30-6.00, SAT 8.

B E=Bench mounted F=Floor standing

01226 732 207 "W GATESHEAD 50 Lobley Hill Rd.

Precision engineered with cast iron
head, base & column

. Sundbwaedsmﬂ -2150rpm
®%Hp, 230v, 1 Ph mator

*® Accessories available

* 53mm milling cutter

® 16mm chuck

® Table size

585¢190mm

® Chuck guan:ls

o Im:ludas wet 'T'

slot table & worklight * Superb range ideal

for DIY, hobly &

T semi-professional use

range of swavel basa
vices with top quality
cast iron constuction
FROM ONLY

-

\ﬂ’ / n colour # Suhel & Rkiies
MODEL  JAW WIDTH«OPENINGxDEPTH EX VAT NG VAT
RIO0B  100x100x55 mm £16.09 £19.54
ICVRARE 00x100 £3499 £40.24

L35 N U 9.8 4598
Il

ARC AGTIVATED
HEADSHIELD

# Gives eye protection to
EN379 ® Activates
instantly when are is struck
& Suitable for arc, MIG,

TIG & gas welding

R GAL TR EXVAT I VT
S?m £91.98
LRI L £109.98 £126.48
£164.99 £189.74

/LI £149.08 £172.48

liger /6025 Hp 8.7 500 ESEEKTR = ERE
ngmm £349.98 £402.48

p | £399.98 £459.98

m ENGINEERS STEEL
WORKBENCHES

NCLUDES SINGLE ™
LDGIb‘.BI.E DRAWER

/ lone

drills, lathes, milling
machines, circular
saws & Vanable
oufput power fo
match HP of mator
to be un

Rotary phase

converters also

DUTY own fitted with optional 3 draw unit
ONLY £89.98 EX VAT £103.48 INC VAT

® Two rubber tyre MODEL DIMS WxDxH (mm)  EX VAT INC VAT

& handle for easy manveurability _Im 10006501880

» 101psi (7 Bar) B ? §

operating pressure

£169.98 £19548
£189.98 E£218.48
£24998 £267.48

o Simple fast assembly
in minutes using only a
hammer

150kg and 350kg
Max shelf

Includes:
g hoadiing avalable

# (as requlator @ Earth
clamp ®

08
 Weldng torch
FROM ONLY

® (Ulsed for ARC & TIG wekiing,
ﬁ ulilising the latest technalogy
= L] Luwamp
= :
bl FROM ONLY & |
£32%%
1.“

Available in red, blue, black & silver

MIN-MAX gﬁPS EX VAT INC VAT

2490 £169.98 £19548
£194.99 £224.24
£219.98 £252.98
£249.98 £287.48
£32098 £379.48
£309998 £459.98

MODEL
M0 uies ST XV HCW Pro 90 :
[-E 7 O T 149.95 £172.48
ﬂl.l.ﬂmfﬂﬂ%ﬂﬂﬂs I
[AREIIEYA R EE TR £169.98 £195.48 '
135 307130 3.25mm PR lELY | o W5
LSS 533000 3995 |
A AL s ciosis

OPEN NOW OPEN SUNDAY
SUNDAY 10am-4pm AT THESE STORES

0191 493 2520 WNOTTINGHAM 211 Lower Parliament St

30-5.30
0115 956 1811

;!MNSLET Pontefract Rd, Barnsley

B°HAM GREAT BARR 4 Bimingham Rl 0121 358 7077 "W GLASGOW 280 Gt Westem Rd.
BHAM HAY MILLS Coventry Ad, Hay Mils 0121 771 3433 "W GLOUGESTER 221 Barton SL.
| [W/BOLTON 1 Thyrme 51 01204 365799 W GRIMSBY Ells Way
BRADFORD 105-107 Manngﬂ Lane 01274 390962 vll.l.l. 8-10 Hldemess Rd.

BRISTOL 1-3 Church Ad, Lawrence Hil 0117 935 1060

W BURTON UPON TRENT 12a Lichfield St 011283 564 708 "W LEEDS 227-229 Kirkstall Rd.
029 2046 5424 WUEICESTER 63 Melton R,
01228 591668 WLINCOLN Urit 5. The Pefham Centre

CARDIFF 44-46 City Rd.
"W CARLISLE 85 London Rd.

0141332 9231 "W PETERBOROUGH 17 Lincoln A Milfield
01452 417 948 WPLYMOUTH 56-54 E: ..
01472 354435 pogLE 137-139 Bownemouth Rd. Parkstine 01202 717913
01482 223181 PORTSMOUTH 277-283 Copnor Rd. Copror 023 9265 47T
0208518 4286 ppesToN 53 Blackpool A, 01772 70326:
(113 231 040D Wy SHEFFIELD 453 London Rl Heeley 0114 258 0831
z:;:;::::x "W SOUTHAMPTON 516-518 Portswood A 023 8055 778
‘SOUTHEND 11321141 Londn A Lo

01733 31770

ILFORD 746-743 Eastern Ave

Full range
of accessories
available

CHESTER 43-45 5. James Street

01244 311258 V!.I'EHPNI. 0-83 London Rd.

® 430mm between centres

GOLGHESTER 4 North Staticn Fid. 01206 762831

COVENTRY Bishop 5t. 024 7622 4227
CROYDON Erigiton Ad, South Croydon 020 8763 0640

DARLINGTON 21 4 Norhgate 01325 330847 "W MAIDSTONE 57 Upper Siens 5t 01622 769 572 SWINDON 21 Victeria Ad

DEAL (KENT) 182-188 High St 01304 373 434

0151 700 4484
RONDON 6 Fendal P, Edmacton 76020 6803 0861 ¥ S1oke-MTHENT Waterio Pl Harle
SUNDERLAND 13-15 w Rd. Grangelown 0191 510 87T

«'DUN 503-507 Lea ﬂ{ﬂg Ad. m E10020 8558 8284
LONDON 100 The ighway, Docklands 020 7488 2120 ¥ SWANSEA 7 Samiet R Linsariet 01792 79296
01793 49171

020 8892 911

e Compound slide with 4 way tool post

® Power fed screw cutting facility

© Forward/reverse lathe operation

® Clutch for independent mill/drill operation
Shown with optional floor stand & tray

MANCHESTER T1 Manchester P, Aliincham D161 641 2666 W TWICKENHAM 83-85 Heah Rd.

ONLY £129.98 EX VAT £149.98 INC VAT

DERBY Diarwent 51,

01332 290931 W MANSFIELD 168 Chestarfield Rd. South

01623 622160 W WARRINGTON Urit 3 ALSO AVAILABLE:

"W DUNDEE 24-25 Trades Lane
"W EDINBURGH 153-171 Prersfield Terracs

01382 225 140

0131 659 5919 "WHORWICH 232a Heigharn 5t

MIDDLESBROUGH Mandale Triangle, Thomaly 01642 677881 "W WOLVERHAMPT ON Parkfieid R, Bilston
01603 766402 WORCESTER 48a Upper Tything

CLA30 - As above but without the MillDrill head
599,98 EX VAT £686.98 INC VAT

01905 723451

Maximum call charges from a BT landline are Sp/min to 0844. Calls from mobile & other networks may vary.
Fursecunw reasons, calls may be monitored. All prices correct at time of going fo press. We reserve the right to change products & prices at any time. All offers subject to awailability, E&OE.
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Pro Machine Tools Ltd

Precision Machines Made in Germany
“For the discerning engineer”

Centre distance 350 mm
Centre height 110 mm
Power 1,4 kW, 230 V, 50 Hz
| Spindle speed infinitely variable
45 - 2300 r.p.m.

|Feed 0,085 and 0,16 mm

“Centre distance 500 mm
Centre height 110 mm
JPower 1,4 kW, 230V, 50 Hz

= Spindle speed infinitely variable

45 - 2300 r.p.m.

Feed infinitely variable O - 250 mm/min

—— Longitudinal X-axis 600 mm [
@ ﬂ @ 23p0oe _i'ﬁ Transverse Y-axis 140 mm
| 4 ' : Vertical Z-axis 280 mm

; -‘!_ W A 5 YEAR WAR RAN Ty ggxgll-e sptzdk?r‘:?iril?yv\;a?r?agli
o9/ g On ALL Wabeco Machines [ ™™
N | = D6000E High Speec

BT [Centre distance 350 mm

Centre height 100 mm

Power 1.4 kW, 230 V, 50 Hz

——. | Spindle speed infinitely variable
BN |45 - 2300 r.p.m.

Feed 0,085 and 0,16 mm

Centre distance 600 mm
Centre height 135 mm
Power 2,0 kW, 230 V, 50 Hz

Spindle speed infinitely variable
wa beco 100 - 5000 r.p.m.

CNC machine tools Feed 0,085 and 0,16 mm
are offered with a variety

of CNC control and ) | _ _ _
software systems, and These lathes are mcredfb{y quiet
4 and the speed adjustment is excel-
can still be used as lent; no pulleys or belts to worry

manual machines. about. “

Wabeco produce precision made machines by rigorous
quality control and accuracy testing. All lathes and mills
are backed by an extensive range of tools and accessories.
CG-DB00D E with safety Wabeco machines are quality rather than eastern quantity

machine cabin and integrated See our web site for details
coolant unit, ball screws , Pro Machine Tools Ltd

automatic 8-station tool : 5
17 Station Road Business Park

changer and base cabinet
Barnack
Hobbymaschinen

Stamford

Lincolnshire

PEQ 3DW

Tel: (01780) 740956

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

www.emcomachinetools.co.uk




BUY 2, GET 1 FREE!

The Workshop Practice Series (WPS) |s a comprehensive list of new and recently revised titles which have
become standard reference works for amateur and professional engineers. Priced £6.95 each, plus p+p

~ CAD  nORKSHOP
mn NEDB“““‘“S MATER‘ALS

DAG. Brown

Hardening, Tempering and Heat Treatment - TubalCain 21 Adhesives and Sealants- David Lammas

1

2 Vertical Milling in the Home Workshop = Arnold Throp 22 Workshop Electrics = Alex Weiss

3 Screwcutting in the Lathe — Martin Cleeve 23 Workshop Construction - Jim Forrest & Peter Jennings 0 r d e r to d ay at

4  Foundrywork for the Amateur — Terry Aspin 24 Electric Motors in the Home Workshop - Jim Cox

5 Milling operations in the Lathe - Tubal Cain 25The Backyard Foundry - Terry Aspin

6 Measuring & Marking Metals — Ivan Law 26 Home Workshop Hints & Tips - Edited by Vic Smeed www'myhObbyStore'com
7 The Art of Welding - W.A. Vause 27 Spindles - Harprit Sandhu ll

8 sheet Metal Work - R.E. Wakeford 28 Simple Workshap Devices - Tubal Cain or ca 0844 848 8822
9 Soldering & Brazing - Tubal Cain 29 CAD for Model Engineers - D.A.G. Brown

10 Saws & Sawing - lan Bradley 30 Workshop Materials - Alex Weiss

11 Electroplating - |. Poyner 31 Useful Workshop Tools - Stan Bray

12 Drills, Taps and Dies - Tubal Cain 32 Unimat Il Lathe Accessories — Bob Loader "
13 Workshop Drawing 2nd Revised Edition = Tubal Cain 33 Making Clocks - Stan Bray my‘ H 'ob by st 0 r e

14 Making Small Workshop Tools - Stan Bray 34 Lathework: Acomplete Course - Harold Hall

15 Workholding in the Lathe - Tubal Cain 35 Milling: A complete Course - Harold Hall Jeom
16 Electric Motors 2nd Edition - Jim Cox 36 Photo Etching - Brian King and Azien Watkin

17 Gears & Gear Cutting - Ivan Law 37 Dividing - Harold Hall We also sell plans, back issues and binders
18 Basic Benchwork — Les Oldridge 38 Tool and Cutter Sharpening - Harold Hall _

19 Spring Design and Manufacture - Tubal Cain 39 Model Engineers’ Warkshop Projects — Harold Hall please go to www.myhobbystore.com to
20 Metalwork & Machining Hints & Tips - lan Bradley 40 Bearings - Alex Weiss see our full range of products



Al advertisements  wil Be inserted In the first  avallable  lssue
There are no reimbursament for cancelations. Al i t must be pre-paid.
The Business Advertisements (Disclosure) Order 1977 = Requires all advertisements

y people who sel goods in the course of business to make that fact clear
Dorrsemcﬂthf all trade ads in Mook Engimeers’ Workshop camy this ‘T symbol

spwa! offers on machines

MODEENGINEERS’

ley Park,
Westward Road, Stroud, Glos GLS 4P

+ Phone for opening times before travelling

(Just 4 miles from Junct 13 M5 Motorway)
Tel: 01452 770550
Email: sales@toolco.co.uk

View our full range of machines and
equipment at our Stroud Showroom

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

B0oOST HAS BEEN MANUFACTURING HicH QuUALITY
PHASE CONVERTERS IN THE UK SINCE 1957

For more than 25 years | have been serving model engineers, offering services
including the supply of top quality ‘used' machines and accessories, valuations,
pre purchase inspection of third party machines plus general advice and information,
For an online stockiist plus details of services available please
00 to my webste or contact David Anchell direct.

www.quillstar.co.uk

Telephone: 0115 9206123 ¢ Mohile: 07779432060
THE TOOL BOX

Quality used hand & light machine tools for all crafts.

We provide a comprehensive back-issue service for MODEL ENGINEER,
Engineering in Miniature and MODEL ENGINEER’'S WORKSHOP.
We don't publish lists, but if there’s something you need, get in touch
or visit our web site. We are always keen fo purchase good equipment and
craf-related books.

www.thetoolbox.orguk  info@thetoolbox.org.uk
Open 9-1, 2-5 Mon-Fri, 9-5 Saturdays throughout the year
Colyton, East Devon EX24 6LU  Tel/fax 01297 552868

IR ofult]olultRTI T TRl Cowells Small Machine Tool Ltd.
| Router ! fendig Rood LitaBentle,Colchester 27 85K Es Engend
: : TllFax +44 {01206 51 792 emal schastcomwalicom
| Compact Footprint:

- R : www.cowells.com
| ke OO L7200 Manufactures of high precision serewcutting lathes,
i Cuing ;;”45041111 ; 8mm horological collet lathes and
] 7 s Y=390mm [ milling machines, plus comprehensive accessory range.
i e Z=90mm | Talk directly to the manufacturer
. B Rapid Speed 5000 mm / Min

le with Mach 3

! Low Maintenance !
I Only £1300.00 Inc. % Days Training |
[ Tel (01269) 841230 or ]
1. Order Online www routoutene.com |

64

= Unltﬁ Forge Way Cleveland Trading Estate
Darlmgion Co. Durharn OL12PJ

Metalé)for Model Makers

Cmtac't us forC opper Brass, Aluminium,
*—?,’Steel Phusphur Brunze, etc.

PHONE &‘FAX 01325 381300

‘e-mail: sales@m-machine.co.uk
Wiww.m-machine-metals.co.uk

THINKING OF SELLING YOUR LATHE
MILL OR GOMPLETE WORKSHOP?

and want it handled ina quick,
professional no fuss manner? Contact
David Anchell Qunlslar (Nottingham).

Order On!m www.routoutcne.com

R Jolultolul: lll“
3 Axis CNC Kit
Whether you are building your own CNC Machine/
converting an existing maching or you have simply
bought a kit, we can help ! The Routout CNC software
and Stepper Motar Drivers will enalble you to control your
new addition to the workshop from your PC with ease.
# Three 2.5 Amp Microstepping
Stepper Motor Drive Boards
# Easy LPT Breakout Board
“ Free Routout - Linux EMC CD
(Or add mach 3 CNC forfﬂﬁm,l
also provide higher
powsmprml)rm
for larger machines such as
Tel (01265) 841230 Bmm;wtf;;u Ettle a3

Only £79.99

Folkestone

Engineering Supplies

& quality small fools for the ITlOU'E| engineer.

www.metal 2models.bfinternet.co.uk
Tel01303 894611 Fax:08707 625556

NEIL GRIFFIN
- St.Albans, Hertfordshire
Engineering Services
Machining for Model Engineers
From drawing, sketch, pattern ete.
Friendly personal service.
Telephone / Fax: 01727 752865
Mobile: 07966 195910

OPERATE 'N“.II “‘P\SC MACHINERY FROM YOUR
E PHASE SUPPLY
+ ROTARY CONVERTEHS
+ STATIC CONVERTERS
* IMO FREQUENCY CONVERTERS offering slectronic
motor & 2- —ywar v

PRICES from £89.00 + VAT

Local Call: 0844 7700 272

transwave@powercapacitors.co.uk

Model Engineers’ Workshop



Al advertisements will be inserted in the first available issue.
There are no reimbursement for cancellaions. Al advertisement must be pre-paid.
The Business Advertisements (Disclosure) Order 1977 - Requires all advergsements
by peoplz who sel goods in the course of business to make that fact clear
Gonsequenty all trade ads in Mookl Engineers’ Workshap camy this ‘T' symibol

MODEL ENGINEER_S’

BINDER
£7.50

each’

inc. 15% VAT

*Price doesNOT include P&P

Call today
for yours...

0844 848 88 22

or Visit our £
website and

Order online... lj _,
www.myhobbystore.com

VENSON

NGINEERING

MODEL ENGINEERS'

Macc
Model
Engineers

Supplies LTD
(01625) 433938

www.maccmodels.co.uk

Check out the NEW look website.

We stock copper, brass, steel
and all tube. Also stock a wide

renage of flat, round, hex and
square , In steel, stalnless steel

sliver stesl, bronze, brass, copper
i and many more

New Steam Engine Kits,
ready made engines and
ready to run engines

Full range of Steam
fittings and some new

marine boilers.
Wide range of BA bols and nuts

o Union Graduate Wood Lathe, 42" bed, 1 phase, as new £1050
* Union Graduate Wood Lathe, 32" bed, excellent condition £850
¢ Union Graduate Wood Lathe, short bed, excellent condition £750
< Viceroy Wood Turning Lathe, 16" bed, nice condition £375
* Junior Whithead Vert Bandsaw (wood) 16" x 16" table £175
* Bridgeport Mill, Belt Head, 42" table, power feed D.R.0. £2200

nice condition
* Bridgeport Mill, Belt Head, no power feed, 36" table, nice condition £1500

* Bridgeport Mill, 48" table, x + y power feed, belt head, very nice  £2250
» Boxford VM30 Mill, 24" x 6" table, vari speed with inverter £1750
with vice & collet chuck, outstanding condition

* Colchester Master 2500 gap bed lathe with Q.C.T. 3 pt steady £3000
e chucks and taper turning

* Tom Senior “Major” with quill feed head, outstanding condition ~ £1850
* Myford Super 7 with coolant, industrial stand & tooling £1000
» Jones & Shipman wheel balancing fixture, complete, £550

lovely condition

New Machines & Tooling

e 24" x 24" Surface Table (English) with lid £125
e Burnard D14 Collet Chuck, lever operated £225
e () & Smith 6" Power Hacksaw with coolant, excellent condition £325
e Fobco Star Pillar Drill, 3 phase £125
e R.J.H. double ended grinder 10", with pedestal & guards, as new  £200
e Viiceroy 10" ped grinder polisher, lovely modern machine £300
e Viceroy D.E. 10" polisher £235
e Viceroy 10" heavy duty ped grinder £200
e Startright Saw Benches. Tilt Arbor 23" x 22" fable, Each £400
8" plate, ex school. (2 Off)
* Centec 2A Quill head mill. Single phase, average condition £890
e Record DMB 65 vert wood band saw, as new £150
e Well Saw 4" cap, power hacksaw, lovely small £300
British made machine
= Tom Senior M1 vert/horiz mills, good condition. (3 0ff) £800 - £1200
e Harrison L5 Lathe with tooling, single phase £950

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 Grescent, Bradford, BD9 5N)

Model Engineers’ Workshop
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HOME AND WORKSHOP MACHINERY
' _Genuine Used Machines & Tooling , |

: _ i | 144 Maidstone Road, Foots Cray, Sidcup, Kent DA14 5HS LA % T —
o - <

Telephone: 0208 300 9070 - Evenings: 01959 532199 - Facsimile: 0208 309 6311
www.homeandworkshop.co.uk ¢ stevehwm@btopenworld.com
I Opening Times: Monday-Friday 9am-5.30pm - Saturday Morning 9am-1pm
10 minutes from M25 - Junction 3 and South Circular - A205

ngress 2IMT bntk
geared pedestal dnl Is

* Marlco keyway broaches just in! )
+M300 / Triumph fixed steadies ol .5 O B
-Harrison L5/L5A/140/16 T/steadies [0 | Lo
= Harrison D14 faceplates
« Edipse De-magnetiser £80
» Hofmann dividing head + gears £625
« Flumefast double hearth £95
» Colchester Student 1800 / single phase
* Myford MA99E met. set (29) £595
» Myford MA99E imp. set (37) £745
= Myford collet chuck £175
* +Harrison M300 Ainjest attachment £345

20 assorted 1" hore

horizontal milling cutters for £59*
mrfuswe of post and VAT UK mn'rnfand' orrfy )

liot"00" Omnimill. One of the BEST

omes yet!! Vertical and horizontd

Harrison 140 Ie
+ gearbox & power cross feed

JH bench grinder /@ Harrison

: LS lath
I}en[urd Traa( buffer - 240 volis athe

CNC mill

Colchester Student 1800; 6" x 24"+
gop bed, 3 & 4 jow chucks + 240 volts!

SIP NEW m||| Tm:un E-mh fudury' 2
Limited stock/special price

Myfortl Mll[llulhe
(greased) .
| —§ :

Meddmlgs MII] sensifive

dril ng machine

Harrison ﬂﬂﬂ fixed steod ., 3
HARD T0 GETI ¥ Guy on undhluster _MEkI11 lathe * stand

PLEASE PHONE 0208 300 9070 TO CHECK AVAILABILITY OR TO OBTAIN OUR lIST. Miling/Drilng ground X e
|
DISTANCE NO PROBLEM!  DEFINITELY WORTH A VISIT  ALL PRICES EXCLUSIVE OF VAT Kl

Just a small selection of our current stock photographed!
We have wood lathes, saw benches, bandsaws, morticers and Record vices efc - large selection!




c-ming in: Late Boxford pedestal d'ri"s, Progress backgeared drills, V'ceroy Sharped ge 16" chisel grmders ++ more! **

&

m“m 140

duule wood lathe + Ilemn ﬁusl exlruiurs

Harrison L5 travelling steady
(L5A, L6, Student, Master ulso]

Horizontal milling cutters
special [callers only) £2 each

Ichkson toolposts o suit Colchester
Mascot (others uvuulable}

Adeock and
Shipley vertical
£625 FLCL

DeWalt Mogél m heavy ﬂury radial
arm saw + altachments

Harrison

M300 Aini;asl
uftachment + bar

J

Harrison (oltheslerl]l‘lfu(e
catch & 4 jow chucks - good value

Marlco broach set 8-10-12-14mm

- Yery (IE{II‘I

Crompton Parkinson Foot Mounted
2HP 240V / single phase 1400 revs os new.

— Vicero

full sliding 1u|1|e
saw bench (240 volts)

M300

bose &

rear tool |
post- |
greased

RJH verfical
linisher

+ built in
extractor

EME {Ell:oi Smull Tuols}
precision wniversal vice

Clarkson

40INT collet
chuck + collets

(we have ZMT-5MT and
30INT to 50INT in stock!l)

Grnnne pnmflels 3" X 5" x
11/2" + Vee blocks used
on the Thames Barrier’

Harrison M300
travelling steady

Gaorga Maxnnder englmver / mlilmg

>>5>>>>>>>>>>>>> We are still OPEN SATURDAY MORNINGS dedicated to the model enaineer <<<<<<<<<<<<<<<<



FEATURES
= Digital Speed
Readout
=\fariable Speed
Spindle
= Metric and Imperial
Thread Cutting
* Hardenad and
Ground Bedways
= Castlron
Construction Max Cutting Capacity @ 90'  Round 90mm Square 80x120mm
Max Cutting cpacity @45'  Round 65mm Square 70x120mm
gsqtrn Distance 0 ﬁ:::,s"“d :gf:,sﬂmﬂmn
wing 210mm P 240volt
Speeds Variable 50-2000rpm Blade Size 1300 0.63x 12.5mm
a::;:ﬂ ﬁgk"gs Packing Size 760 x 295 465mm
Centre Distance ~ 700mm FEATURES
Swing over Bed 280mm Digital Speed Readout « Variable
_______ Spindle Bore 26mm Spindle Speed = Metric & Imperial
Motor 1200w Thread Gutting
Spindle Speeds  125-2500mpm
Net Weight 180kgs STANDARD ACCESSORIES
3-Jaw Ghuck = 4-Jaw Chuck = Coalant
£1188 Tray» Rear Splash Guard

FEATURES

= Variable Speed Spindle
* Digital Depth Readout
* Fine Feed Quill

* Heavy Duty Cast Iron Construction
Max Drilling Capacity  20mm

Max End Mill Capacity 22mm

Max Face Mill Capacity 70mm

Tahle Size 600x180mm
Cross Travel 200mm

Long Travel 350mm

Taper MT3

Speeds 50-3000rpm

Size 7205651 020mm
Weight 135kgs

Working

Height

Slip Rolls

12" £99.00 / 16" £109.00

20" £199.00

FEATURES
* Variable Speed Spindle

* Dovetail Column

= Tilting Head

+Wide Spindle Speed Range

500 x 140mm

mT2

Variable 50-2500rpm
600w

90kgs

Table Size
Spindle Taper
Speeds

ofor

Weight

31/2"x 3"

£15.00

Chestex Machine Tools, Clwyd Close, Hawarden Industrial Park CHESTER CHS 3PZ
T:+ 44 (0)1244 531631 F:+ 44 (0) 1244 531331 www.chestermachinetools.com email:

Midlands Showroom: Unit 4 Plant Lane Business Park, Plant Lane, Burntwood, Staffs, WiS7 3]Q Tel 01543 448940
Southexrn Showroom: TPH Machine Tools, Fairview Industrial Park, Rainham, Essex, RM13 8UA
T:+ 44 (0)1708 523916 email: machines@tphmachines.co.uk

| Beltand Disc Sanders

4"x6" £65 4"xB8" £82

MEW150




