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Pro Machine Tools Ltd

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

YAIARERDRD ai

Longitudinal X-axis 500 mm
Vertical Z-axis 280 mm

Transverse Y-axis 150 mm

Optional 180 mm

Power 1.4 KW, 230V, 50 Hz

Spindle speed r.p.m. 180 - 3000

Swivel range both sides 90°

Tool holder MT 20ptional
MT3 or SK 30

Drilling stroke 40 mm

Work bench 700 x 180 mm

Wabeco produce precision made
machines by rigorous quality control
and accuracy testing. All lathes and
mills are backed by an extensive

Pro Machine Tools Ltd

17 Station Road Business Park

range of tools and accessories. Banack

Wabeco machines are quality rather Stamford

than far eastern quantity. Lincolnshire
PE9 3DW

All mills and lathes can be supplied :
fully fitted for CNC machining or can g::(': ((%:?,83%)) ?:%%5;
be retro fitted at a later date.

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

www.emcomachinetools.co.uk
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On the Editor’s Bench

Dave Fenner's commentary

Blasts from the Past

Comments from previous editors
Fireside Reading

The Production of High Quality Printed
Circuit Boards
It really doesn't need an industrial set up

Holes on a PCD (The mathematical method) £
No Rotary Table? Then use basic trig. '

Next Issue

TIG Welding: Gonirolling the Current
DIY foot pedal control

Milling Sub - Tables

Aids to setting up for milling

My Workshops

The steps forward (and back) towards comfortable
working

Link Up

Readers' Sales and Wants
Omamental Turming for Model
Engineers (3)

The conventional eccentric chuck

Trade Counter

New (and Free) Items from suppliers

Cleaning Ball Screw Assemblies

Rermoving the swarf and restoring accuracy

Scan 2 CAD V7.2

Latest version reviewed,

New lathes for Old
Factory refurbishment at Myford

Scribe a Line
Reader to reader

before any part of this publication may be reproduced in any
form whatsoever, including photocopiers,

and information retrieval systems. see pages 39-41

Al reasonable care is taken in the preparation of the magazine -
contents, but the publishers cannot. be held legally responsible for for SPECICII
errers in the contents of this magazine or for any koss however 5 A
m'isingfromwcherrors.indudingloss rmkingﬁ'\_wn neﬁigemeof cenfenn|al P.r|ze

our seaff. Reliance placed upen the esntents of this magazine is at

reader’s own risk.

draw offers!

August/September 2004

Positioning holes on a
PCD is easily achieved
with a rotary table, but
it can be done
accurately without.
Harold Hall tells how,
on page 18.



Back in print =

AN ALL-TIME MODEL ENGINEERING CLASSIC

THE AMATEUR'’S LATHE

L.H.Sparey

Virtually the standard work on small (3-/ inch) lathework since its original publication in 1948.
224 pages

1972 0-85242-288-1

lllustrated paperback £8.75

NO MODEL ENGINEER SHOULD BE WITHOUT

MODEL ENGINEER’S HANDBOOK
Tubal Cain

This third edition comprises a compilation of tables, facts, procedures and data that the author has
found invaluable in his model engineering activities. It provides a real mine of information to which

you will return again and again. Not the least of its attributes is the use of data and calculations in both
imperial and S| units. The book also contains helpful explanations of the how'’s and why’s of using many
of the entries.

1996 1-85486-134-4 3rd Edition

240 pages Hlustrated paperback  £9.95

Please add £1 p&p for single book orders and sop for each additional book ordered

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

Customer Services, HIGHBURY LEISURE Publishing Limited, Berwick House, 8-10 Knoll Rise, Orpington, Kent BR6 oPS.

Cheques made payable to Nexus Media Limited.
Telephone Customer Services on 01689 886660/886661.

Don't forget Valid From, Expiry Date and Issue Number details if you're paying by credit card.

All live steam engines WANTED
Also model steam launches and battleships etc.

Model Engineering Workshop Ad Index

Any size, any condition. Will collect and pay cash.

Nationwide. O1507 359033

FOR SALE

h 180mm, M

(=85m m,

£1950.00 Tel:

Anti-condensation
Self regulating heating cable. This is Raychem
Frostop, it self regulates all along its length to

provide just the heati at each point. At 5

deq C it produces 18W per metre, maximum

temperature is 65 deg C. Wrap it around the

machine, or tool chest, ideally with loose cover over
to stop drafts.

Wanted Centec Vertical Milling Head
attachment for 2A, 2B or automill. Tel:
023 80 555827 (Southampton).

As New Myford LR& Metal Lathe,
virtually unused with cabinet, new
metric/imperial gear sets plus many
extras. £1550. Tel: 013970 617010,
maobile 07974 608333 (Aberystwyth).
Myford ML7 Lathe Long Crosslide,
stand, new motor 3&4 jaw chucks and
more. E£550 ono. Tel: 01384 486336
(West Midlands).

Titanic R8 Milling chuck with metric
collets £60, Titanic 2mt milling chuck
with imperial collets £60. Tel: 01895
236203 (Middx).

Heavy Duty Countershaft: 15" long x
3/4" dia. in cast plummer blocks with
needle roller bearings, saw clamb and

ADVERTISER PAGE
ArE EUrS:Trade 8
Bristol Model Engineering Show 7
Denford M CNC lath 1 BW Electronics 60
m Camden 60
6 ho tool statio ools 240 volt 0 () e R 0OBC
0121 515 1800 Chror!c!s DBS oo i someiaass 62-63
ClassiTiad e aaneas 64-65
Price £2 per metre plus B e e e IFC
melrse; elicng postage fork Engineers Tool ROOM .....c.coceenininnnnes 10
VAT, Connection kit not included. Folkestone Engineering e
For mare information or to order contact: G L O G S e e e 61
BW Electronics, 12 Mussans Close, el e e 59
Corby Elen, Grantham NG33 4NY. Greenwood TOOIS .....ccccceeerecveccrnnennns 6
Telephone and fax 01476 550 826 Hemingway 7
Email: sales@bwelectronics.co.uk Home al"ld Wt;i;;i'-l;l; ................. ch
drive pulley with nuts. £15 + postage. I M Service ........ 7
No. 34 Jacobs chuck (1"15") with key
and fitted No. 1mt arbour. £12 + Jade Products 60
postage. 8" dia. x 11" thick cast iron face G PAVNE i saanssannsesaaneansans 5
plate, drill and tapped 1, whit. Holes Kent Scale Engineering ..........cccccuee. 6
over all. £15 + postage (less than MACHINBMATT ...........o.-. essncasnessnecssnzans 58
material cost). Tel: 01625 876038, Meridi 5
Wanted Imperial number and Letter BIIOIING ....cccnmneninasnsanansnssans sassamunns,
punches. Call Marco on 0208 208 2503 Metals on the Web .......ccceeeennes 60
(evenings) or 0207 268 5377 (Day). MEW 100th issue Subs Offer ........... 9
Alpine Complex Mill Drill inc stand 9 -
spesd IMT collett chuck vice, dividing Model Eng. Services .........ccccerennene 60
head £250 ono. Tel: 01384 486336 Nexus Book advert ........ccceeviinennnes 4
(West Mids). ReeVes 2000 .....cccvversmennsssrsmsnsssesssnares 55
Chester DB8 Screwcutting Lathe for £0
sale 3& 4 jaw chucks, quick change Tracy Tools Ltd
tooling, excellent condition as new. Warco 57
Tel: 07739 715728 (Northampton). Welding Centre 6




THE QUICK-STEP MILL

” - A tool post mounted milling spindle for

the centre lathe. Fitted fo a quick-change
tool holder, it can be at work in
seconds eliminating
second set-ups in the
milling machine,
mandrel making etc..

Milling operations are
rapidly and accurately

carried out while
work is still held true
in the lathe chuck.

o

* Weight 9 Ibs

® 9 speeds 110 — 4000 ipm
= Reversible motor 110 or 220V a.c.
* Collet chuck for ER20 collets, 1 — 13mm x 1mm
» (Quick change from axial to radial and wice-versa
= Vertical slide with 1% travel, calibrated 0.0017, with additional steps at 1.4

* Centre finders provided for quick setting to centre height

¢ Headstock dividing by means of division rings and detent

= Suitable for light grinding e.g. truing chuck jaws

o (uadrant plate available to enable the machine to be inclined for helical milling

For full colour brochure contact:

J € Payne Engineering Limited
Polgraines, Faringdon Road, Cumnor, Oxford, 0X2 9QY
Tel/Fax 01865 865223

progress through simplicity

\ Folkestone Engineering  (iigm)

Supplies

Offers a fast friendly service, competitive prices, no minimum
order value, no VAT, competitive delivery fee’s and large stocks.
Not got our cat? Why not ask for our free catalog
or visit our web site,

Fasteners (metric & imperial), ferrous and non-ferrous metals
(round, hex, square, flat etc), also off-cuts (subject to availability).
Goods supplied mail order or callers (by appointment) welcome.
Tel: 01303 894611 Email: metal2models@btopenworld .com
www.meial2models.btinternet.co.uk

Now Available

Hardening and Tempering Service

To compliment our range of spring steel and silver steel
we are pleased to be able to offer an in house hardening
and tempering service for model engineers

A

62 Canterbury Road, Hawkinge, Kent CT18 7BP
Open weekdays (0900-1600)
Saturday mornings (0900-1200)

122 All major credit and debit cards accepted. ‘%

" N | MIDLANDS
o MODEL
‘ O ENGINEERING

16th - 21st
October 2004

The International
Exhibition Centre
Donington Park
near Derby

nigineering
pwpimatire

., 10 30am -
§ 5.30pm Daily &

Late night Wed 20th -
Open until 8.00pm

Open until 4.00pm
on final day

}I___Hilllnur ALL Model Engineers

. QUEUE BUSTER ADVANCE TICKETS .
I Save £££€s by booking before 24th September 1
! Discount mo.cf sdets  FUll Price no. ofickess 1
I Aduls 750 [ £850 [ !
I Seniors £650 [ £7.50 [ 1
! Child(5-14ind) £400 [ £500 [] 1
| FomiyTiket  £1900 [ £2200 [] .
§ 2odubond o 3 chiden i
1 Please supply tickets as indicated above at a total cost of E..smmss [pleGse enclose SAE) |
1 1
1 1
I

: Post Code .
: Daytime Telephone No. :

| endose a cheque/PO. payable to Meridienne I

: Bdﬁbiﬁor\sLﬂ.,orplacsedﬂdrge?ny HW TC L] :
I 1
:C"‘“N"m"“IIIIHHIIHHIIIII :
1 Startdate _/ _Expirydate _/ _ Issue No. MEW
1 1

Tel 01926 614101 Fax 01926 614293 Email tickets@meridienneexhibitions.co.uk
Meridienne Bxhibitions Ltd., The Fosse, Fosse Way, Leamington Spa, CV31 1XN

www.meridienneexhibitions.co.uk




THE MOST VERSATILE TOOL FOR TURNING & FACING

It"s easy to see why our biggest selling turning tool is the SCLCR. This tool
can turn and face a bar without altering the toolpost, and the BO deg nose
langle gives much more sitrength than a 60 deg (triangular) insert.
The NJ1T insert cuts steel, stainless, cast iron. phosphor 2§
bronze, brass, copper, aluminium otc. Please stale shank ¢ ;\
size required - 6, 8, 10 or 12mm square section, Spare
insorts £4.94 ea for 6-10mm, £5.72 for 12mm

SPECIAL OFFER PRICE £30.90 (MRRP = £57.37)
USE THE OTHER 2 CORNERS FOR ECONOMY!

Our SCRCR rough tuming lool uses the same inaerts as the 6.8
and 10mm square SCLCR tool above, and the boring bar below.
The good news is that it uses the other two cormers! These 100
deg corners are extremely strong, and rigid emough for rough
or intermitient turning. The insert is mounted at 75 deg lo the
lathe axis. Only available in 10mm square section,

SPECIAL OFFER PRICE £33.50 MRrrp = £57.37)
PROFILING WHEELS or SHAPING AXLES & PILLARS?

i you need to creale fancy or complex shapes, our SROCN button tool is
invaluable. The 10mm square shank holds a 5mm dia culting insert, and
gives great versatility, superb strength and excellent tool

Mr D Hudison of SME has used these lools .
since 1995 to profile the special form of tyre treads for
his self-sleering wheel sets with great consistency.
Spare inserts cost just £3.85 each.

SPECIAL OFFER PRICE £30.90 MrRRP = £56 28)

TURN SMALL DIAMETERS with LIVE CENTRE IN PLACE!

The SDJCR tool uses a 55 deg insert, allowing access to small diameter
mmﬂuﬁmahhlwhmh ltmahopmﬂob.okm
A very worthwhile addition to our rang quare

Some of our customers even use these lools for

roughing oul 55 deg screwthreads, What will you use
yours for? Spare inserts coal just £4.94 each.

SPECIAL OFFER PRICE £30.90 MRRP = £57.37)
A TOP QUALITY BORING BAR FOR YOUR LATHE

Hiere"s your opportunity to own a top quality boring bar which uses our
standard CCMTOS inserl. The 8mm dia bar will bore Lo a min dia of 10mm.
The 10mm bar can bore down o 12mm, and the 12mm has & minimum
bore dia of 16mm. Steel shank boring bars can generally
bore o a length of approx 5 times their diameler, Please
slals bar dia required - 8, 10 or 12min dia, Spares inserts
just £4.94 each.

SPECIAL OFFER PRICE £34.90 MRRP =£73.35)
WAKE UP FROM YOUR NIGHTMARE WITH KIT-Q-CUT!

The original and famous Kit-Q-Cut parting tool fits the vast majority of ME
lathes, including ML7 & ML10 machines, regarciiess of type. The

ool can parl through 1.5/8° dia. bar.

It comes compiels with key to insert and eject

the lough, wear resistant insert. Cuts virtually
all materials. Spare inserts just £7.73 each

SPECIAL OFFER PRICE £47.00

RRP =

m&cmsdpnm«u.hpm precisi
mmm-mmumﬂmmdm-mmmm
workpiece. Simply move the stylus to the edge of the job, and the instry.
mant lighls up iImmediately on contact. Move owver 0.100%, and the spindle
Is centred over the edge of the workplece!
+ Six light ports provide visibility al any angl
+ Repeatabllity: 0.0002".

* Ciw AAA batlery & instructions.

+ Shank dia = 0.500%, Stylus dia = 0,200°, Overali length = 4
SPECIAL OFFER PRICE £29.90 (RRP = £52.08)
INDEXABLE TOOLS

s COME COMPLETE WITH 1 INSERT

Please add £1.40 for p&p, imespective of order size or value

@, =

Gnnmoon mo:.s —
Greenwood Tools Limited
2a Middlefield Road, B rove, Worcs. B60 2PW

romsg
Phone: 01527 877576 - Fax: 01527 679365
Email: GreenwTool@aol.com
Buy securely online; www. greenwoeod-tools.co.uk

TEL: 020 8399 2449

We can be fownd just ofF ibe AT 215
233 Ewell Road, Surbiton = A ' FAX: 020 BI99 2448
Sarrey KTE TAB r-u E-mail: salesbwiistarco.uk

Wab address: itp:iwww. wilstarco.uk

WELDING ENREﬁE_

B0 | OXY ACETYLENE
SET | oS WELDING KT

GAS BRAZING/ | Cpanzers ot e

LDING WELDING | WELDING &
" L | CINLY CUTTING

{ .

| 2

-'5'.:11-“”i 17
1057

PILOT 161 150 AMP | LINCOLN ELECTRIC V140-
AIC D.n'C TIG WELDER

INVERTER ARCTIG (240v)
msmu

(INVERTER) (240v) WITH
Pl BUILEN MLE [7-160mmp|

m LIST Tr5a5. VAT

d i

k. c:mmm
w-:«

EYE‘I’EC
SHADES 513

PRO-MASK ' EYETEC EYETEC

SHADES 3-13

@ Buy-On-line or Mail

® Secure on-line pay

etitive prices wil




Desk CNC Machine controller and
Cam programming software for Windows
computers. Machine DXF, STL, Image
files, PCB drilling and milling.

Vector Cad/Cam low cost surface
modelling and machining, and wireframe
cad/cam for lathe, mill, wire EDM.

IMService:
THE Source for Low Cost Cad/Cam

http://lwww.imsrv.com

Free demo download,
international credit card orders.

FULL KIT TO
BUILD YOUR
OWN

£360.41
(UK P&P £6.25)

per
graduated table assembly
& other CNC pre-machi
- items, together with steel, iron,
¥ fasteners, drawings & instructions.

Only three weekends' work to gain '2°
precision for your lathe tools and end mills.

ALSO AVAILABLE

* 6" Abrasive Disc Attachment * 4 Facet Drill Grinding Jig

* Slitting Saw Grinding Attachment ¢ Diamond Wheel Dresser
* Wood Workers Attachment

Send £2 (refundable) for our e
latest Workshop Catalogue or ===
visit our updated website |

Hemimowav

BRISTOL MODEL
ENGINEERING AND
HOBBIES EXHIBITION

AUGUST 20TH, 2157, & 22ND

200 4

10AM-7PM FRI, 10AM-6PM SAT
& 10AM-5PM SUN

THE LEISURE CENTRE

THORNBURY
NR BRISTOL

FREE PARKING

[ x This Years Theme
~ The 1900s: a Century of
Engineering Achievement

Adult £6.00 Senior £5.50 Child

£2.50 Family £14 (2+3)
Supported by Near M5/M4
many of the Interchange
leading 5 miles from M5
suppliers Junctions 14 or 16

BIGGEST IN THE SOUTH WEST
THE SHOW FOR ALL THE FAMILY

REFRESHMENTS VIEWING GALLERY -
QUIET SEATING AREA

Organised by Bristol SMEE
Registered Charity No 1094274
For further information see our website:
www.bristolmodelengineers.co.uk
Or contact 0117 977 6956




Kit: £70.00
Assembled: £140.00

Arc EuroTrade
v

Air Cooled Gamma
Stirling Engines
Available as a fully assembled working model or

as a kit of materials complete with drawings.
(displacer and power cylinder are already finished)

HAE04:
Kit: £70.00
Assembled: £140.00

HAEO02:
Kit: £60.00
Assembled: £120.00

HAEO01:
Kit: £65.00
Assembled: £130.00

Stepper Motors

Arc Code AC420484610 | AC570764525M | AC5707645251 | AC571157525M
Type Hybrid Stepper | Hybrid Stepper | Hybrid Stepper | Hybrid Stepper
Holding Torque 36N/cm 180N/cm 180N/cm 220N/cm
Step Angle 1.82 1.8° 188 1.8°
Rated Voltage 4.6V 4.5V 4.5V 7.5V
Rated Current 1A/Phase 2.5A/Phase 2.5A/Phase 2.5A/Phase
No. of Wires 8 8 8 8

Size 42x42x48mm | S57x57x76mm | 57x57x76mm | 57x57x115mm
Shaft Dia. 6mm 6mm 1/4" 10mm
Shaft Length (Front) 25mm 25mm 25mm 30mm
Shaft Length (Rear) 25mm 25mm 25mm 30mm

Net Weight 380g 1.065kg 1.065kg 1.74kg
Price £15.00 £30.00 £30.00 £39.50

Bi Polar Stepper Motor Conftroller

Micro step setting 7: 1,2,4,8,16,32,64

which with a 1.8 Deg motor is = to 200,400,800,1600,3200,6400,12800 steps /rev

Motor Current Settings 8: 0.9A to 3A peak current (0.9A,1.2A,1.5A,1.8A,2.1A,2.4A,2.7A,3A)
Input Signal 3.0 to 10 volts

Motor supply voltage input to controller: 10 to 40 volts

There is a facility to turn off the motor current

Arc Code: SMD093064 Price: £62.50

This months Deal:
Model C6-550 — 6 speed

550mm between centres. 6 speed belt driven.
Cuts metric & imperial threads.
Standard machine includes :

» 125mm 3 jaw chuck

* MT2 & MT3 Dead Centres

= Gear Set

PLUS all these extras FREE (value £132.70!):
» Quick Change tool post with three holders
* 220mm Face Plate
= Travelling Steady
= Fixed Steady
Good heavy-duty lathe at an exceptionally low price
10 Archdale Street Tel: 0116 269 5693 for this month only.
Syston Fax: 0116 260 5805
Leicester, LE7 INA Email: arceurotrade@btopenworld.com

Unbeatable Value Engineering Products by Mail Order

Price £595.00 inc.vat. (Carriage based on postcode)




Issues for the price of
also

you will be entered into our
100TH ANNIVERSARY COMPETITION
to win one of six annual subscriptions

New subscribers can win a new annual subscription.
Existing subscribers will be able to extend their current subscription
for a year or choose to give it as a gift to a friend or relative.

YVhy subscribe? wunﬁgtil;l'

Free home delivery (UK only) s s asane
i BIAL é'bv?c‘“w!g
* Risk-free guarantee TER O e

e Never miss an issue again

e Avoid any price increases
during your subscription period

Aid t

can 01393 694429 now 1o subscrive (quote MEW03100AN) or simply fill in the coupon helow

YES, | would like a subscription to MEW for myself/as a gift (please circle) Delivery Address (if different from Payee’s address)
8issues UK Europe (inc. Eire) US Airmail RoW Airmail Title: Initials: Surname:
£21.00 [1£25.00 $40.50 £27.00 ' ) ’
Is this a renewal of a current subscription? Yes Mo PUONESE S il sl i s e S S G S R R B

Method of Payment
Please quote code MEWO4100AN for all payment methods
Cheque (made payable to Nexus Media Ltd) POSICOOE . o o TOMIEIN  cormimes os s s r essomisi s i B a

M Vi A i itch
astenand =g mercan: Expres= LG Tl s viswvissrmvunsavonsuninnss rANIEIIE svuanssnmesssnssises v aamsns Fosvamus onkir s oA P Vi Sy VR s

T T s e R R i C1 Please tick this box if you do not wish to receive any further information from Highbury

‘ | | | H | | | H | | | H | | ‘ H | | ‘ House Communications Flc
Card no: L1 Please tick this box if you do not wish to receive any further infermation from
third party companies carefully selected by us
EXPIEN Cabe i scoinbiitiammen vt aas e e s s e e s Ml el TS G Aoty S UK SUBSCRIBERS PLEASE RETURN YOUR COMPLETED COUPON TO:
Switch Issue no/valid date: MEW Subscriptions, HIGHBURY DIRECT FULFILMENT, Link House,
chlss 0,/Ve s s T T T Ty T Ceelimi 8 Bartholomew's Walk, Ely, Cambs. CB7 4ZD.
SIBNEO: wcosiiasinass sanissinss sisiscasssianiasisions DALE: oui coises sesisssisivsssssoniasussnnisinsis US/CANADIAN SUBSCRIBERS - PLEASE RETURN YOUR COMPLETED
COUFPON TO;
Payee Address MEW Subscriptions, Wise Owl Worldwide Publications, 5150 Candlewood St.,
THEE oo INHEIE S st SO NARIES huresn e g sy Suite 1 Lakewood, CA 90712 - 1900 USA

PSS et cie bl sl s = i i Sl e e i OR E-MAIL OUR SUBSCRIPTION DEPT. NOW

R B i S S R e e S i e R G S e S e, Iﬂis“m.suns@nignh"r"-wwem-cﬂ.“k

Poatoodes: s Countryte s

T i BRI s T TR A A A T s T O R P This offer closes 10th SEPfembe,r 2004
Terms & conditions: Offer valid until 10th Septerber 2004. Subscriptions will begin with Photocoples of this page are acceptable

the first available issue. Please allow 28 days for delivery of your first issue.
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Bench BMD-25 Mill/Drill _ %
& Floor 25mm Max Drilling, 25mm Max .
Mounted End Milling & SOmm Face Milling
Pillar EQUIPPED WITH :
Drills Drill Chuck with Arbour, Milling

Vice, Draw Bar, l?er Drift &
Hand tools. Stand optional,

FREE COLLET SET

SWIVEL HEAD m,

CONVERSION

AVAILABLE -

£129.50

BMD-45/80G % X 24Emm hgﬂe hge ]

Milling mm Longitudinal Travel

Machine o e

» M3 Spindle
130mm Spindle travel

0.45 hp motor Swivel Head
12 speeds s .
210-2220 rpm FREE ACCESSORIES
80mm Spindle Travel § Collet Chuck, Vice Face
MT2 Spindle Taper Milling Cutter, Drll Chuck
Base 340 x 210mm

BL9/20 & BL11/26 Lathe

FULLY EQUIPPED

Tray, Splash Back, 3 & 4 Jaw Chudks, Face Plate,

MT3 & MT2 Dead Centres, Fuxed & Traveling Steacfies,
Dl Chuck with Arbour, Spanner, Alfen Key, Od Can,
Tool Box, Chuck Guard and Manual.

VTM Milling Machine

40mm Max Dnllin? 150mm Cross Travel

32mm Max End Mslling One Shot Lubnication System,
B0mm Max Face Milling Low voit Lighting,

660 x 155mm Table Sze Machine Stand with Locker as
360mm Longitudinal Travel  standard.

BL12/24 Gap Lathe

FITTED FREE

FULLY EQUIPPED
Stand, Splash Guards, Fixed Centres, Revolving Centre,
3 &4 Jaw Chucks, Face Plate, 4 Way Tool Post, Fixed &
Traveling Steadies, Lo Violt Light, Manual, Tools & Tool Box.

Contact us for full details of our complete range or for a [EERLLIREIEIT IS

All these machine
tools are exclusively
supplied by Engineers
Tool Room and offer
superb value for
money and unrivaled
quality & reliability.

ALL LARGE
MACHINES

INSTALLED
FREE - « »

Unit 28

Enterprise Centre
Liwynypia Road
Tonypandy

Rhondda

CF40 3ET

Tel: 01443 442651
Fax:01443 435726
Mobile: 07770 988840

www.engineerstoolroom.co.uk
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Centennial Issue

It may be considered that this, the 100th
issue of Model Engineers’ Workshop
signifies a major milestone in the
magazines history. To mark the occasion, |
have twisted the arms of my three
predecessors, Stan Bray, Harold Hall, and
Geoff Sheppard, and persuaded them to
offer some reflective comment. In addition,
a number of “Competitions” are featured
which are by way of giving something
back to readers. Highbury Leisure are
offering six subscriptions, for which the
details will be found on the relevant
advertisement. The format of “Trade
Counter” has been changed for this issue,
and several suppliers have very
generously made available some
extremely worthwhile prizes to be won by
readers. As well as this, owners of Myford
Series 7 lathes will find the chance to win a
bed and saddle regrind. See page 51.

Of course 100 issues of MEW are
somewhat dwarfed by the longevity of
sister magazine “Model Engineer”, now
well in excess of 100 years, but the
continued success stands as a testament
to the concept for such a publication,
originally proposed by Stan Bray as a
quarterly specialising in workshop aspects.
Any magazine is of course only as good as
its contributors, and my personal vote of
thanks goes out to the many who put pen
to paper (or fingers to keyboard) and
produce the wide range of articles which in
turn makes the editorial function such a
pleasure. Sadly, some have passed away,
but they are fondly remembered through
their words of wisdom.

Bob Loader, Peter Rawlinson, Dyson
Watkins, Tony Jeffree and Harold Hall are
regular long term authors, whose work has
covered many interest areas, and some of
which has already appeared, or is
expected to appear, in book form.

Topics | would like to bring in to MEW at
some time, are “Pneumatics” and
“Hydraulics” in the workshop, also
“Induction heating” as applied to heating
for forging and for melting metals. While it
would probably be quite possible for one
of our established contributors to research
the subjects, it is highly likely that we have
readers with extensive professional
experience of these areas, who may care
to share their expertise. | would be most
pleased to hear from potential authors
keen to pick up one of these gauntlets.

| do occasionally receive phone calls
from readers enquiring as to whether an
article based on their latest workshop
project would be of interest. The answer is
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almost always “Yes”, and | would
encourage anyone who may be thinking
about preparing an article to get in touch
and discuss the topic. | am always happy
to offer guidance on presentation etc.

In his comments, Geoff Sheppard notes
some changes which have occurred over
the last decade, in particular the
availability of high quality low priced
tooling which plays a part in influencing
the make or buy decision. It is also
interesting how changes in one area may
spur on development in another. A current
case in point is the low cost carbide
cutters from J B Tools. In the smaller sizes
they really need much more than the 2000
- 3000rpm spindle speed typical of most
small mills. Modern industrial machining
centres may have anything up to
50,000rpm on tap, and for older
equipment, a spindle speed increaser may
be added, but at a cost of around
£1500.00, considerably beyond the typical
amateur budget. Dick Stephen has been
looking at the possibility of a DIY version,
and early indications are that this will
indeed be feasible and the unit is now up
and running. Peter Rawlinson has also
been experimenting, this time on a
procedure for soft soldering using a
resistance heating technique similar to
spot welding. The speed increaser will be
described in issue 101, and it is hoped to
have a write up on the soldering
technigue in due course.

Missing Identity

Would the reader who sent in his
interesting account of moving a Colchester
Student Lathe single handed, please get in
touch. | have the draft text and photos, but
no covering letter.

Good News for
Clockmakers

The many friends of Alan Timmins who
felt that he was less than fairly treated
(issue 98) will be pleased to know that he
and | have enjoyed a lengthy discussion
and better appreciate each other's
viewpoints. It was also learned that Alan
has recently been working to modify the
Isaacs pinion mill design, in order to
improve performance and make it more
amenable to supply in kit form, in that the
major components are now iron castings
rather than steel fabrications. Kirk Burwell
(who bought over the Hemingway
business last year) was displaying the pre-
production prototype on the Hemingway
stand at Harrogate, and it certainly has all
the hallmarks of an item that will be of
interest to clockmaking enthusiasts. It is
hoped that an article on its construction
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will be featured in a future issue, and that
further items for horologists such as a
wheel engine and depthing tool, will
follow, in turn to be added to the
Hemingway range.

Courses at
Northbrook College

Mr P. Beckett of the Engineering Dept at
this college in Worthing wrote to let
readers know of the courses run by them
and aimed at model and amateur
engineers. The courses are run through
the Adult Education Dept. under the titles
“Model engineering” (Monday 6.30pm —
8.30pm) and “Open Access"” (Tuesdays
6pm - 8.30pm) The courses are run on a
term by term basis with no entry
requirements (and no exams). The
Tuesday course is open to people who
want access to a full equipped machine
shop and are taught according to needs.
The range of equipment extends beyond
the usual mills, lathes, drills, and grinders
to include facilities for casting, fabrication
and welding.

Interested readers may make contact
direct to Mr Beckett (direct line 01903 606
438) or through the Adult Education Dept
(01903 606 348).

Dates for the Diary

E:ﬁl}lﬂ?nodel Engineering and Hobbies

August 20th-22nd. Success built up over
the last two years has ensured that this is
now accepted as one of the major UK
shows. It will feature an operational
workshop, and displays will include locos,
boats, aircraft, gas turbines etc. The
location will be as before, the Leisure
Centre, Thornbury, which benefits from
free parking, and is conveniently located
for access from M4/5. Further information
can be obtained from the website:
www.bristolmodelengineers.ca.uk

Midlands Model Engineering Exhibition

Donington October 16th —21st (late night
20th) Organised by Meridienne Exhibitions
this is a firm favourite with both visitors
and exhibitors. Personal experience
suggests that the show warrants at least
one full day, and if your diary allows two,
then a visit to the Donington racing car
collection next door really puts the icing on
the cake.

Advance Tickets adult £7.50 senior £6.50

Family £19.00.
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BLASTS FROM

THE PAST

First, we hear from Stan Bray, to

whom must go the credit for the
“MEW"” idea, and who occupied

Ehe editorial chair for issues one
0 siX.

Stan Bray

Who am | and how did MEW start?

“My drift into model engineering with
hindsight seems to have been inevitable.
My father was a locomotive driver,
although obviously he must have started,
as did everyone, as a cleaner and fireman
and followed what was in those days a
very long and hard road to become a
driver. Several uncles were railway
employees, including one whao was firing
on the top link at Kings Cross. My first
recollection of our own home was that of
seeing the locomotives stabled at Hornsey
in North London, parked at the bottorn of
the back garden and as Hornsey was
where my father was stationed and the
entrance was little more than a few yards
from the house | was a frequent visitor. |
knew a large number of the staff and was
not only made welcome at the shed but
had frequent footplate trips as well.

With the start of the war my school
closed, most of the pupils being evacuated
although some of the older ones joined the
forces and so it was a case of finding work.
It was made quite clear that the railway
was not considered suitable. | obtained an
engineering apprenticeship, at the princely
sum of 14/- (70p} per week with an annual
increment of 1/- (5p) per week for the next
five years at which point my wages would
go to £2-10s-0d (£2.50) per week and
started to learn about milling machines,
etc, although a considerable proportion of
the time was spent on capstan lathes and
power presses as the firm was engaged on
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Reflections and perspective comments from previous editors.
To commemorate this 100th issue, | asked my three predecessors
to compile some reflective background notes relating back to their

time in office.

war work and although | attended classes
to study for City and Guilds, in the factory,
production took preference over the
learning process.

| later served in Palestine and on my
return from there applied for my old job,
the company being obliged by law to
reinstate me even though work was limited
and with the return of members of the
forces they were over staffed. The result
was a rather boring time on a spot welder
doing production work, instead of the
anticipated tool room appointment.
Finding this irksome | joined the
Metropolitan Police Force and set myself
up with a workshop, making “0" gauge
model locomotives and rolling stock. As
the result of encouragement from a fellow
officer | branched out to make machine
tools and a wide range of models. | also for
a period attended the local technical
college to take further examinations.

The intention had been to possibly
return to engineering at the end of my
police service, but once again | found an
industry not wanting staff, this time
because it was beginning to contract and
so for a period | taught metalwork and
engineering practice at a secondary school.
This led indirectly to an interest in writing
and finally in turn led to employment on
the editorial staff of the company that was
then publishing Model Engineer.

The Start of MEW

Working at the Model Engineer office
involved a round trip of about a hundred
and seventy miles a day and after a couple
or so years | found this rather too much
and it was agreed that | should finish full
time employment but continue my
association with the company in a variety
of ways, including a regular column in the
magazine and writing a number of
magazines known as specials. These
generally took the form of thicker than
usual publications that were published at
irregular intervals. There were a number of
different ones but by far the most popular
was one called World of Model
Engineering that invariably sold out very
rapidly, with a constant stream of requests
for further issues. All this gave me
considerable experience in model press
publishing and it seemed obvious from
feedback that there was a call for a
magazine devoted entirely to workshop
matters. The management had changed by

that time and it was very difficult to
persuade them that there was a call for
such a publication; even after several
meetings they were not entirely convinced
but did agree to publish at three monthly
intervals, with the proviso that if the
publication did not sell a certain number of
copies after two issues it would cease.

So work started on the first issue of
MEW and the finished magazine was taken
in for perusal by management who were
not willing to publish it without first vetting
the content. This lead to quite an argument
as there was no model making in it and
they would not agree at first, that without
models it would sell. Finally and reluctantly
they did agree to go ahead and | eagerly
awaited the first copy. To my amazement
although basically unaltered a number of
photographs of models had been inserted.
This led to yet more words, but now | was
on much stronger ground as not only had
the magazine sold well, but also because
of the demand, a reprint had become
necessary, something never before heard
of. Issue two did not contain unrelated
pictures of models and again there was a
reprint and so the magazine was launched.

Unfortunately for me it was a victim of
its own success as some while afterwards
the company decided it should be
published bi-monthly instead of at three
month intervals. At that stage little copy
was coming in and most of the articles
involved making things in my own
workshop as well as photographing and
drawing them and preparing the magazine
for publishing. | was also involved in other
publications and had contracted to write a
couple of books, it was therefore obvious
that | was not going to be able to do the lot
and so rather reluctantly agreed to help the
company find a new editor for MEW.

As luck would have it a number of
articles had by then been received from
Harold Hall and it was obvious from those,
that he was the man for the job, if he
would accept it. | contacted him and he
agreed to take it on. This was ideal as
Harold had far greater knowledge of
modern methods than | have and as a
result of his efforts the magazine went
from strength to strength.

Well there ended my engagement with
MEW except as an avid reader, and
occasional contributor. | still like to
consider it as my baby and have a certain
amount of pride in having started it.

Maodel Engineers’ Workshop



Harold Hall then took up the
baton for issues 7 to 28

Harold Hall

Accidental Outcome

“Being editor of MEW came about,
surprisingly, as a consequence of an out of
control car causing a near head on
collision with mine, resulting in a broken
ankle and eight months off work. For some
four months | was not allowed to put the
foot to the ground so sedentary activity
was the order of the day and | decided to
write a few articles relating to some
workshop tooling | had made. These | sent
to the Model Engineer magazine for
consideration and was informed that they
would be more appropriate to MEW which
had very recently commenced publication.
Stan Bray, the editor, liked them and asked
if | could | produce more. As a result, five
of my articles appeared in issue 5 and two
in issue 6. No doubt these were a major
factor in me being considered for the
editors chair.

By issue 7, | had become the editor and
as articles were in very short supply, eight
of my articles appeared in that issue,
though being the editor this was not
acknowledged. Still, with a limited pool of
contributors, | continued to produce a
number of articles for each issue, though
not in that number. Not having any
substantial contact with those of a similar
interest | was not able to do any arm
twisting to expand the author pool.
However, a few readers did start producing
articles quite regularly, and well before the
time | relinquished the post (issue 28)
articles were available in greater number,
though still not plentiful, and my
involvement gradually reduced to an
article or two per issue. My thanks are to
those who helped in no small way to
further the magazine in those early days
and it is gratifying to see some still
producing articles.

Changes over time
Having maintained contact with the

publishing team, it is interesting to see
how dramatically some things have
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changed, some visible to the readers and
others not. Total page numbers have
reduced whilst advertisements have
increased. In the early days this meant a
larger number of pages to be filled with
editorial matter contributing to the problem
of insufficient articles awvailable. This was
though, offset by there only being six
issues a year at the time. On the plus side
for the reader, the magazine is now in full
colour, whilst in the early days most of the
magazine was in black and white.

On the hidden side, technology has
obviously resulted in major changes.
Whilst | feel | had the short straw, so to
speak, when it came to filling the
magazine, the organisational side was
easy due to living only some 15 minutes
from the office where the practical side
took place. Being a novice, | could visit the
professionals on a regular basis. Other
than for word processing the use of
computers was nowhere to be seen.

Drawings were still produced using pen
and ink and the page layouts using the
method of many years of “cut and paste”
using knife, scissors and glue etc. Whilst
as a novice this was easy to appreciate, it
was less easy to make even minor last
minute changes. During the early days,
Alex Gee was the in-house sub editor for
the magazine,
also having his
own magazine
to produce.
His help and
subsequently
that of Ted
Jolliffe, editor
of the Model
Engineer, was
invaluable.

One move
towards
madern
methods was
the use of
OCR (optical
character
recognition).
As most
articles were
received on
paper this had
to be typed
into a
computer
before editing
could be
undertaken.
This was time
consuming.
Providing the
article received was not “hand written” it
could be scanned into the machine which
would then attempt to interpret what it saw
as alpha/numeric text. Unfortunately, the
initial machines were not that accurate,
even though expensive, and many errors
appeared, typically B being read as 8 or
vice versa. For the editor looking for
significant changes to the content of the
article, these individual character errors
were easy to overlook. This resulted in
many apparent spelling errors, a fact that
the more demanding readers were quick to
inform us.

Drawings received were usually pencil
sketches and needed redrawing. Even this
was not without its problems as
draughtsmen more usually creating
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drawings for other publications, typically
aero modelling, were not accustomed to
producing industrial calibre engineering
drawings. As a result | considered
encouraging authors to use CAD, realising
though, that any movement in that
direction would be a slow process. This
led me to consider a broader approach
and expanded the idea to the readers also.
| produced an article on the subject and
additionally a review of a number of CAD
programs. The latter was very time
consuming and | doubt if ever so much
work had produced so few pages. This
was certainly not the case with feedback
with many more letters on the subject than
on any other. Many were very much
against the subject being aired but even
more very appreciative. Whilst | did not
see any real movement in the CAD
direction | know that many articles are
now prepared in this format and would
like to think that perhaps | had a little hand
in prodding things in that direction.

Another subject that provoked a large
amount of feedback was my series of
articles on a home-made digital readout,
many against the inclusion of electronics
but again more in favour. For the record, a
tree close to my workshop was struck by
lightening with the resulting static causing
a failure of many of the
integrated circuits used
in the DRO. So much for
the reliability of modern
electronics.

The prominence
given to the Myford
Series seven in the
magazine (largely due
to the number of
articles featuring my
workshop) also brought
comment from non
Myford owners.
Because of this | added
an annex to my
workshop equipping
this with Hobbymat
machines. As | had help
from a friend (seen on
the front cover of issue
24) with the
. construction, whose
~ name is John Woods, |
chose to write the
~ series featuring the
workshop under the
pseudonym of John
Steele.

When | took on the
task of editor |
considered it would be
one taking me into my retirement years,
as it was it lasted only until | was 61. It
was probably, amongst other things, the
pressure to fill the magazine, working to
deadlines, and even more so my
difficulty with working with other
peaple’s text (I have never read a book in
my life) that made me decide to call a
halt. Even though it was for a short
period | have never regretted having
taken on the task, and whilst leaving
gave me an extended retirement | have
been able to continue with writing
articles for the magazine, a task which |
very much enjoy. | would like to finish by
thanking the very many readers who
have by their letters encouraged me,
both whilst editor and subsequently.”
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Geoff Sheppard then assumed
the challenge, taking us into the
new millenium and on to issue
78.

Geoff Sheppard

Out of retirement -
info MEW

“My involvement with M.E.W. started just
a couple of weeks after | had taken early
retirement from the aerospace industry,
with an early-evening telephone call from
someone whom | had met on a couple of
occasions. It was explained that Harold
Hall had decided to relinquish the editorial
chair and that a “mutual friend” had
suggested that | may be available and
interested in taking on the job, and would |
like to be considered for the post? It didn't

take me long to work out that the “friend”
‘was my old co-conspirator from the
Primrose Valley model engineering
holidays, Stan Bray.

| had been a regular subscriber to Model
Engineer since having been introduced to
the topic by an enthusiastic metalwork
master at school, but was aware that there
‘were many owners of home workshops
who were interested in other aspects of
hobby engineering, the restoration of older
vehicles being just one of them. Having
purchased every issue of M.E.WV,, it seemed
to be just the magazine for this wider
audience and | had admired the work that
Stan and Harold had put into launching
and developing the new venture.

Having been involved in the model
engineering scene since the late 1940s, |
had contributed a few articles to M.E. over
the years and had also written a short
series for the short-lived Model Mechanics
in the 1970s. | therefore knew a few of the
then Argus team, and after taking advice
from some of my old contacts, | decided to
accept the offer when it came.

| was grateful for the support of Harold
and his established contributors and also
for that of Ted Jolliffe and Mike Chrisp of
M.E., and was soon able to get to grips
with the job. One of my early objectives
‘was to reach out to this wider audience
and to attract contributions that would
extend the scope of the magazine. Harold
had put a lot of effort into trying to interest
readers in new techniques, particularly in
demonstrating how information
technology could be adapted for our
purposes. His evaluation of a number of
CAD systems involved much work, but
‘was not widely appreciated. Indeed, when
| took over, | was informed by one reader
that “computers have no place in our
workshop activities”. It was interesting that
by the time | handed over to David Fenner,
most of my correspondents were quoting
an e-mail address on their letters.

FIRESIDE READING

The Compact Lathe
by Stan Bray

Building on the success of the first edition
published in 1990, this second edition
includes relevant information on current
machines. The introduction acknowledges
that there is no fixed definition of what
constitutes a “Compact” lathe but notes
that portability is one guide.

On first picking up the book |
instinctively flicked through the pages from
back to front and in the process discovered
several features which will be particularly
welcome to novices. The three appendices
are devoted to a number of data charts and
a glossary of terms, and the second part of
the book carries chapters which look in
some detail at a number of compact lathes,
both in and out of production. This
information will be useful to beginners and
experts, who may be offered a small
machine, or see one advertised but have
scant knowledge of its specification.

Part one (142 pages) covers many topics
on using a small lathe (much of the advice
would readily read across to larger

equipment) with chapters covering a range
of subjects which includes safety, care,
tools, centre height, three jaw, four jaw,
faceplate, between centres, screwcutting,
dividing, and milling. The text is amply
illustrated by numerous photographs and
line drawings.

For the beginner with little or no
previous knowledge aiming at small scale
work, this book gives comprehensive
guidance, and for the more experienced
enthusiast, contemplating a shift to less
weighty items, a useful source of
reference.

The Compact Lathe is published by
Special Interest Model Books price £8-95
ISBN 1-85486-227-8.

Milling - A
Complete Course
by Harold Hall

Following on the success of the similar
“Lathework”, Special Interest Model Books
have now released Milling - a complete
course, which is in essence a complete self

Technology for the
amateur

Not that many years ago, the machine
tools and processes used in our home
workshops were very similar, apart
from size, perhaps, to those used in
industry. More recently, industrial
developments have become less and
less applicable to our operations and
the gap has been widening rapidly. |
tried to encourage those contributors
who were prepared to experiment with
newer techniques and it has been
gratifying to see that some of these
have become established. Most model
engineering exhibitions now feature
two or three trade stands that supply
computer numerical control systems for
the home workshop and they always
seem to attract a great deal of interest.
One application which arose from
discussions with one of our
contributors has now been developed
to the stage where it is selling in
significant numbers to industry, so
perhaps we have done a little to
reverse the trend.

And the future?

It will be interesting to see the way in
which the home workshop develops over
the next few years. Items of tooling that
were popular with the home constructor,
perhaps because of lack of availability or
the cost of the commercial item are now
often readily available at a sensible price
due to the efforts of our excellent and
supportive trade suppliers. The emphasis
has therefore changed. | am sure that the
ingenuity of our readers will continue to
provide us with some fascinating projects
that will explore pastures new. | look
forward to the next one hundred issues
of M.LE.W.”

tuition course through the medium of a
series of eight projects. The book is based
on the series of article "Milling Projects for
Beginners” published in Model Engineers’
Workshop, and will be welcomed by many
newer readers who may have difficulty in
obtaining backnumbers.

The book takes the raw beginner
through to a level of fair competence,
while the more experienced enthusiast will
find that the the projects presented form
useful additions to the armory of workshop
equipment.

Following an introductory “Getting
Started” chapter, the projects in order are:
Tee Nuts, Angle Plate, Clamps, Parallels,
Boring Head, Dividing Head, Grinding Rest
and Accessories, End Mill Sharpening
Fixture, Tool and Cutter Grinding Head.
Thus for the novice, some simple essential
accessories are tackled first, leading on to
more complex items later. The design for
each item has been thought through with
the amateur enthusiast very much in mind.
Each will easily perfom its intended duty,
but the design avoids unnecessary
complication, and can be constructed on
typical home workshop equipment.

The book is printed in 210mm x 148mm
format, extends to 144 pages, is priced at
£6.95, and should be available from good
booksellers. ISBN 1-85486-232-4

Model Engineers’ Workshop



THE PRODUCTION

OF HIGH QUALITY

PRINTED CIRCUIT
BOARDS

Chris Fouweather describes his
DIY techniques

did not know where the original paper
came from | ventured out to buy some
high gloss ink jet paper .To my horror they
all worked but all resulted in the paper as
well as the black image being firmly stuck
to the coppet. To cut a very long story
short we did find a replacement. Some
months later | found several references to
the technique on the web. We had re-
invented the wheel. | also discovered that
there is a commercial system available at
considerable expense which does not work
as well. Stick with the paper described
below as it is about £8 for twenty sheets
and you will not be disappointed.

1. The copper is cleaned with “Duraglit” type media.

L ] L ] L ]

ver the years | have made a image (now reversed back) as a perfect Prlnted C|rCU||' boa rd

number of printed circuit boards replica of our printed circuit. Twenty sofl-wa re

for odd projects using an etch minutes in the etching bath produced a

resistant pen (DALQO) or a fine near perfect printed circuit board of a There are numerous software packages
permanent marker. Although the technique quality as good as anything | had seen in commercially available together with some
works the result is hardly elegant and if most commercial electronic kits. free/shareware .| have no experience of
you want a second one you have to start Then came a horrible discovery. As we most of them as | use a bit of a fudge to

again as you just draw on the printed
circuit board to suit the components you
use. The technique is described in some
detail in reference 1. A few years ago, a
friend and | tried to print directly on the
copper surface of the board without
success. | then remembered the old
modellers trick of ironing a photocopy
onto balsa wood. A quick trial revealed
that it worked so we looked around for
some suitable paper with which to try the
technique. As my friend’s father had been
a printer, he was fairly knowledgeable
about different paper types and produced
a pack of glossy ink jet paper of unknown
parentage. A few simple printed circuit
board designs were produced in a
computer package, inverted within the
program and printed out onto ordinary ink
jet paper. Next day my friend took our
image and the glossy paper to work and
copied the image onto the glossy paper.
Photocopying and laser printing are
essentially similar processes in that they
both rely upon styrene polymers being
fused to paper with heat. On his return, we
ironed the image onto the copper side of
the PCB and immersed the resultant
sandwich in water. Twenty minutes later,
the paper fell off the back to leave our

2. Black toner remains on the copper. Also, the arrow marks a small area of clay.
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3. A typical aquarium air pump.

design my boards as invariably | use very
small components which are placed much
closer together than the standards require
and | attempt to refine them by graphical
methods to avoid wires that could cause
problems on small boards attached to
vibrating and crashing helicopters/planes
etc. [t matters not as the principles of this
process can be used for making anything
from copper/brass including
rubberstamps, small locomotives etc.

-
Step 1: Design
You need to design your board and get it
to the correct size. You can use a
professional package such as EasyPC but |
cheat. To get the sizes right | use a free
package from Express PCB in the USA
(reference 2). It is not really intended for
making your own boards. The idea is to
email the design to them and they ship
back the completed printed circuit board.
Nevertheless | find it useful and easy to
use but | am sure there is something
better. | then print it out much larger than
full size and scan it back into a graphics
package like Paint Shop Pro. The edges
can then be tidied up, after which you can
print it out at the correct size and see
where the components can be placed
closer together and where things need
easing. When | am happy that itis
satisfactory, | reverse the image and
transfer it to Word (the word processing
package) and copy it as many times as |
need. The advantage of using Word is that
you can alter the size of the image by right
clicking and selecting size and copying is
just a matter of control/C and drag and
drop. Finally, print it out onto photo quality
ink jet paper Epson part no. S041126 using

4. A plastic aerator, longer lived but less
effective.

a laser printer. If you do not have a laser
print it out with an inkjet and photocopy it
onto the same paper. It might sound a bit
long winded but it works. The type of
paper is critical so if you have a go | will
give you the details. If you have the proper
software and laser printer, you can do itin
one step. The only disadvantage is you
cannot squash things up as easily. The
significance of using a photographic
package such as Paint Shop Pro or Adobe
Phatoshop is that you can scan in any
image and manipulate it in the software.
This becomes much more significant when
you want to etch a photograph of an owl
of locomotive hameplate. You could also
use any of the CAD drawing packages if
you want accurate reproduction.

L]
Step 2: Cleaning
This is by far and away the most important
step. | have tried a whole range of cleaning
products such as metal polish, chrome
cleaners etc. They all work to some degree
but the most reliable | have found are the
Brasso/Duraglit type products which
consist of wadding in a round tin. The
‘wadding holds just the correct amount of
abrasive which does not scratch the
copper. Take a small quantity of the
wadding and rub along the copper in one
direction and then at 90deg. As you do this
you will see the copper shine and the
‘wadding will turn black due to the copper
oxide removal (Photo 1). It is a bit messy
but if done carefully is reliable. Add some
‘washing up liquid to the copper and rub
the board between the fingers. You will
see the black copper oxide being removed.
Do this thoroughly and then place under
the water tap to remove the detergent and
copper oxide. Keep your fingers away

7. A select
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from the copper surface from this point on.
Allow the board to dry in a vertical
position or if in a hurry you can dip the
board in acetone or cellulose thinners. |
cannot stress too highly the importance of
the cleaning process.

Srep 3: Iron on
resist

Cut up the paper with your reversed image
(you did remember to reverse itl) and iron
it onto the cleaned copper board. You need
to put the board on a few sheets of toilet
paper with one sheet on top of the image.
Place your PCB/paper sandwich on a piece
of flat melamine board and press fairly
hard with a domestic iron for about
1.5mins. Depending upon your iron the
thermostat will need to be set somewhere
between silk and wool. The time of contact
could be between 1.5 and 2 minutes. Allow
the board to cool before putting it into
warm not hot water and leave for about 10
mins. The paper will either fall off or can
be easily peeled off with a pair of
tweezers. You sometimes get the odd
failure with the ink falling off as well. If it is
not too bad just touch it up with a fine
permanent marker but leave to dry for two
hours. Failure of the toner to adhere to the
copper is normally due to poor preparation
of the copper surface

One problem with this simple
technique is that the clay from the paper
attaches itself to the copper. This can
normally be removed by rubbing the
board between wet fingers. If this is not
successful, you will need to use a stiff
paintbrush and water and “tease” the clay
from the offending areas. The clay shows
up as white between the printed circuit

58 |
‘of small boards.
Some lands are less than 0.010in.
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8. Rubber mould taken from etched
copper sheet.

tracks. This tends to be more of a problem
where the tracks are very close together.

You now have a positive image of your
printed circuit board. i.e. Where the black
toner is visible is where the copper will
remain after etching. An example is shown
in Photo 2. | have left a small area of clay
adjacent to the arrow for illustration. The
paper described above works but other
papers especially the higher quality types
result in the whole board becoming
covered in a tenacious film of clay which is
impossible to remove without damaging
the toner resist.

Step 4: Etching

The equipment you need for etching will
depend upon the size of board you intend
to make. | have invested heavily in a mint
sauce jar and aquarium pump but
commercially available bubble etch tanks
are available for those who want to work
at a larger scale.

You can either use ferric chloride or
sodium persulphate (you can get both at
Maplins) .The advantage of the latter is
you can see the etching taking place but
the solution does not keep as well and is
more expensive. You also need to be able
to keep both solutions at about 45degC for
the etching. It goes much quicker if you
bubble air into the solution. The easiest
solution is to purchase an aquarium air
pump and air stone. The smallest
commercial pump is about £12 complete
with a small air stone which is adequate
for JAM JAR size technology. If you are
operating at a much bigger scale than this,
you need a bigger pump. The pump | use
is shown in Photo 3. One point worth
mentioning is that the air stones are
attacked by Sodium persulphate but not
ferric chloride. After a few hours they
disintegrate. A less effective but
indestructible aerator made of plastic
segments is shown in Photo 4. The pump
may come with a regulator which is just a
clamp to restrict the air flow. The flow
should be adjusted to produce a steady
stream of small air bubbles. | normally use
the domestic microwave to heat the
etching solution and stand the jar in a bath
of hot water. As the temperature drops, |
add water from a kettle. It is hardly “high
tech” but it works fine. If you want to etch
bigger boards/other large components you
will need a bigger aerator. Photo 5 shows
a suitable four 4inch long airstone

After 15-30 minutes, the etching is
complete and you can remove the board.
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Photo 6 shows a couple of boards as they
are removed from the etching tank with
the resist still attached. You then use
thinners or acetone to take off the print
and voila one board. You clean the board
with Duraglit again followed by the
detergent and finally a good wash. A
selection of etched boards is shown in
Photo 7 where some of the finer lands are
less than 0.010in. | normally dip the board
in a liquid flux and allow it to dry. You are
then ready for soldering.

If you are making a double sided board
then there is an issue of registration on
both sides. It is perfectly possible to iron
the resist on both sides at one go and so
etch both at the same time. As double
sided boards are somewhat fiddly | try to
ensure that the reverse side is simple and
there is plenty of room for misalignment.
You can then etch one side with the
reverse side protected. “Fablon” is ideal
for the purpose. | just went down to the
local hardware shop, asked for the most
hideous pattern, and came away with a big
piece for 10p as it had been in stock for
two decades!

Etching components
other than printed
circuit boards

| do not have much experience of anything
other than printed circuit board production
although | have made a mould for a rubber
stamp by etching a piece of ¥in. thick copper
sheet. Photo 8 shows a rubber mould taken
from an etched copper sheet. The defects
are in the rubber mould not the etched
copper. During some of the experiments
undertaken to produce these moulds we
etched some PCB material to see what detail
could be reproduced. Most of the samples
have long since disappeared but one
remains and photo 9 shows some of the
fine lines which are less than 0.005in. The
result has convinced me that the production
of locomotive nameplates would not be any
mare difficult. More recently | have come
across details for the production of small
scale locomotives by etching brass sheet.
Reference 3. | will at some stage give it a try.
Put simply if you can draw it, photograph it,
and get the end result into some form of
drawing package you can etch it in either
copper or brass. With a change of etchant
you can clearly do other materials if the
toner resist will stand the chemicals. The
toner will not survive caustic soda so
aluminium would be difficult.

Conclusion

For a very small investment you can
easily produce high quality printed circuit
boards in less than one hour from pre
existing artwork. The technique is
accurate enough to cope with small
surface mount components should you
wish to leave behind the rather boring
task of drilling holes in printed circuit
boards and then all that threading of
components from the back.

You frequently see printed circuit board
designs in magazines .All you need to do,
to make an exact copy, is to scan the
magazine design into a graphics package,
tidy up any defects due to printing,
reverse the image and proceed as

9. Experimental decorative board with
fine lines under 0.005in.

described above. Alternatively the
technique is sufficiently accurate to
produced a whole range of components
from stamps to nameplates and even
complete small scale locomotives.

Health and safety

Both ferric chloride and sodium
persulphate should be treated with care.
Ferric chloride will etch many metals
including stainless steel. | doubt whether
the local authority would be pleased if you
put large quantities down the drain and it
would not do the sink or the copper pipes
much good. | normally use copious
amounts of water for disposal. Sodium
persulphate is a powerful oxidising agent
and should be kept away from oxidisable
materials such as sugar. Both substances
come with comprehensive data sheets and
you are advised to read them carefully.
Eye protection is essential with both
products especially when using sodium
persulphate. Ferric chloride stains the

hands and clothing. E
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HOLES ON A PCD

1. Cylinder covers on
small steam engines are
a typical application

Background

The need to place holes on a pitch circle diameter can occur in many differing

circumstances but most often only involving a small number of holes, typically 3 or 4
when drilling a back plate to take a chuck. In model engineering five or six holes to fix
the cylinder cover on a stationary steam engine cylinder as seen in Photo 1 is another

example.

The obvious first choice for positioning the holes will be either a dividing head or
rotary table. However, | suspect, many workshops will not be equipped with either of
these and even if they are they may not adequately support the workpiece, either due
1o its size, weight or shape. Situations will therefore arise where an alternative method
has to be found. One of the commonest alternatives will be when requiring six
holes.An appropriate method may then be to set the dividers to the radius, scribe a
circle and then with the scriber still at the same setting step round the scribed circle. If
only three divisions are required it is simply a case of ignoring every other position.
Many requirements will though be much more difficult than that and another method

will be required.

One such method is to work out the position of each hole in terms of its X and Y co-
ordinates and use the milling machine leadscrew dials to position each hole. The
advantage of this method is that it achieves a fair degree of accuracy. In particular, if a
centre hole is also drilled, then the possibility of eccentricity errors (easy to incur with
inaccurate set up of a rotary table) are avoided. However, before this can be
undertaken the positions of the holes need to be calculated, and this is the main
purpose of this brief article. SK. 1 shows a very simple example for which we require

to position 5 holes on a given diameter.

If you enjoy the luxury of a digital read out, then life is made very much quicker and
easier. Indeed, many industrial read outs incorporate a “bolt hole calculation” facility.
Some of these though are limited to a relatively small number of holes, and it may be
found useful to augment such a unit with one of the techniques noted below.

Hole generation

A variation is often used in the home
workshop to enable large holes to be cut
in a workpiece by drilling touching holes
on a pitch circle as illustrated in SK. 3.
Whilst this can be done using relatively
inaccurate methods it almost certainly will
result in the need for more manual activity,
filing, sawing, etc.

In this case the pitch circle diameter is
not of importance. We are more interested
in the diameter on the outer edge of the
drilled holes. Arranging this to be closer to
the ultimate hole size required will
considerably minimise the finishing work
necessary. What is required is that with the
chosen hole size and on the calculated
PCD, that the outer edge is close to the
hole size being made. This may seem

mathematical method)

Harold Hall discusses two axis
positioning

The Formula

The formula for the X co-ordinates is X
= R cos((P-1) x 360/N) where R equals
the radius (that is PCD/2), P equals the
hole number, e.g. 1,2, 3, 4or5and N
equals the number of holes, 5 in this
case. Similarly for the Y co-ordinates Y =
R sin ((P-1) x 360/N). Calculating these
values, even when there are many more
holes, will not be that arduous if you
have a calculator having trigonometrical
functions. Unlike printed tables that
normally list values up to 90 degrees a
calculator will deal easily with the
angles above 90 degrees, giving the
value and whether it is positive or
negative. | would suggest therefore that,
with simple scientific calculators being
available quite cheaply, one should be a
standard item in the home warkshop.

A disadvantage of this method is that
it involves both positive and negative
co-ordinates making it somewhat
difficult to equate the values to those to
be read off the leadscrew dials. This can
easily be overcome by changing the
reference point from the centre of the
circle to a point equal to the extreme
upper and left positions as in SK. 2
making all co-ordinates positive
(according to the convention adopted
here). The required co-ordinates are
easily arrived for X by adding the
radius of the PCD to each value; thus the
formula for this reads X = {R sin ((P-1) x
360/N)} + R For Y however the value
arrived at must be deducted from the
radius of the PCD; the formula therefore
reads Y =R - {R cos ((P-1) x 360/N}} Do
take note that the value for R cos ((P-1) x
360/N) for some hole positions will be a
negative value creating a minus minus
situation, mathematically this equates to
a plus situation. In simple terms for
example:5-(-3)=5+3=8

Some may say that holes below the
upper line should be negative if normal
geometric conventions are applied. This
is correct but if your milling machine
behaves in the same way as mine, then
the convention applied here leads to
increasing values matching increasing
readings on the leadscrew dials. A dirill
placed over the zero line will move
towards the lower holes when the hand
wheel is rotated clockwise and the
reading on the dial increases. However,
some milling machines are set up in
“reverse standard” and for these, the
datum point might well be moved to the
bottom left, It will not though alter the
calculated values, only how they are
applied.

Maodel Engineers’ Workshop
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relatively straight forward but what will
certainly be found is that the last hole does
not meet with the first hole drilled. The
drill size and PCD have to be chosen more
carefully and involves some calculation.
Having started on the project | had
anticipated that this may prove quite
complex but in fact it is not that difficult.
All that is necessary is to roughly estimate
the number of holes to be drilled. You may
choose to make the number divisible by
four as this will make the holes identically
positioned in each 90 degree segment and
as a result reduce appreciably the amount
of calculation required.

Having decided on the number of holes
work out the angle (A) between each
adjacent hole, that is 360/N where N is the
number of holes. Choose an outer diameter
(D) just sufficient for final finishing. The drill
diameter {d) can now be calculated using
the formula in SK.3. If the drill works out
too small, or too large, then reducefincrease
the number of holes estimated and
recalculate. The PCD on which the holes are
to be drilled will be equal to D - d.

The co-ordinates can now be calculated
as in the first example and then drilled.
Having recently used the process to make
a relatively large hole in a casting it was
very gratifying when the centre just
dropped away as the last hole was drilled.
This made the care taken well worth the
effort involved. It should be noted that
while reference has been made to drilling
holes, for situations where holes overlap, a
slot drill will be the preferred tooling.

A curved slot

Another frequent requirement is for a
curved slot and again the rotary table is an
obvious first choice for the task, However,
if one is mot available, or the item is too
large, then the much used method of
drilling a series of holes and finishing the
slot with a file is the immediate practical
alternative. This will be rather like the last
operation but this time the drill size will be
dictated by the width of the slot required.
Work out the angle between each adjacent
hole and work out the co-ordinates. It is
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unlikely that a given number of holes will
accurately provide the length of slot
required and one of three options will
need to be chosen. Filing the slot to the
length required or alternatively, if the
design will permit, leave the slot a little on
the short side or make it a little on the long
side by drilling one additional hole.

Using a
programmable
calculator

Gadgets such as the Texas Instruments
unit shown in Photo 2 have the facility to
execute simple programs and will deliver
sets of coordinates for large numbers of
holes. The Tl 83 in the photo had been
programmed on the basis of the formulae
above and out of interest was tried on 151
holes on a 50 radius. Each press of the
“enter” key displayed the location of the
next hole to ten digit accuracy.

Using a computer

If you are an accomplished user of
computer spreadsheets you will not need
me to inform you of the advantages of
using these for the repetitive type of
calculations necessary for the above. If
though you have a computer that you ably
use for other applications may | encourage
you to get to grips with “spread sheet”
applications.

A spreadsheet is basically a form
divided into columns and rows and at each
point where they cross a block is created,
called a cell. For my sofware, each cell is
established for a single purpose being
chosen from four available uses.

1. To carry text entered at the spreadsheet
design stage and used for such
purposes as a heading for the sheet as a
whole or a heading for individual
columns.

2. To carry text entered when the “spread
sheet” is used. In a financial application
this could be the description of an item
purchased.

3. To receive numerical data as the sheet is
being used. Again in a financial
application this could be the value of an
item purchased, in the above example it
could be the number of holes or the
value of the PCD.

4. To display numerical values calculated
using the values entered as in 3 and
using formula entered by the sheet
designer at the spreadsheet design
stage.

Itis the values as calculated in 4 that
make the spreadsheet so useful. In a
financial sheet it maybe a single
calculation from a very large number of
entered items, typically the total money
spent on items purchased over a period of
time, one month or one year maybe. On
the other hand it may make a multitude of
calculations from a small number of
entered values. In this article, calculating
all the X and Y co-ordinates from just two
entered values, the number of holes and
the diameter on which these are placed.

Itis such a case as this that make the
use of “spread sheets” so useful in the

oo grammable calculat
“cost alternative toa




3. A stainless cap produced by
the method described.

home workshop. The speed at which this
takes place can be a surprise to a new user
of a personal computer, add new values
for the number of holes and the PCD and
the required values will appear almost
instantly.

| made considerable use of spread
sheets when producing the Model
Engineers’ Data Book and without the
facility the task would have been
enormous even impossible in practical
terms. The inch/metric conversions (pages
A1, etc.) The thread details with tapping
size drills (pages C3 etc.) are just two
examples from very many. The charts
were calculated then printed out and these
entered into the pages photographically
eliminating any possibility of typing errors
and a mass of checking.

The following is an example of a simple
spreadsheet set up to calculate the volume
of a cylinder where the user adds both its
diameter and length.

A B Cc
1 | Diameter Length Volume

Initially cells 2A and 2B will be left blank
with cell 2C having the formula for the
volume of a cylinder added. However, the
formula will not normally appear in cell 2C
so the sheet will initially appear as above.
The formula Volume = Pi/4 x D2 x L will
though be set up in terms of cell
references and will therefore be Pi x A22 x
B2. Most, if not all, computer programs
use * as the multiplication sign so the
formula will read Pi/4* A22 * B2. This is a
very simple application but one that
would be very well worth setting up to try
out if you are a mew comer to spread
sheets. You will soon find the advantages
of being able to enter new values for
diameter and or length and for the volume
to immediately appear.

If we now enter a diameter of 10 and a
length of 2 the screen will read

A B Cc
1 | Diameter | Length Volume
2 10 2 157.08

The program will calculate in the
background the answers to very many
decimal places but you can though format
each column to display values with the
number of decimal places as appropriate
to the application. All columns can be
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individually configured in terms of width,
number of decimal places, etc. In a
financial sheet the column for the value of
the item purchased will be set up for
numerical data and probably be 8
characters wide. 5 for whole pounds, 1 for
the decimal point and 2 for the pence. The
column to carry the item description will
be set up for text and have a much larger
width, say 30 characters.

| should explain that in addition to
providing cells for inputting values and
others containing formula, heading cells
can also be included at the spreadsheet
design stage. The Diameter, Length and
Volume headings in the above are an
example.

Multiple calculations

The spreadsheet really proves its worth
where multiple calculations are involved
and where there are many more columns
and rows. The need to calculate X and Y
co-ordinates at numerous angles is a good
example. However, unless you are expert
in setting out the formula it will be
necessary to proceed systematically, and
in some cases it may be helpful to
introduce columns for interim results so
that the calculations can be broken into
more manageable pieces. Let us take the
slightly more complex example of working
out the touching holes on a PCD as
illustrated in SK. 3.

First the outside diameter must be
determined based on the outer radius and
then the number of holes chosen. In
addition to headings, etc. set up at the
design stage, four cells must be provided
as follows 1. For the number of holes
chosen. 2. For the outer diameter. and 3.
The cell in which the program displays the
calculated value for the angle between
adjacent holes. and 4. The cell in which the
program displays the calculated value for
the drill diameter.

A B c D
1 Holes | OD | Angle drill size

Cells A2 and B2 should be set up for
numerical entry. C2 then carries the
formula for calculating the angle between
holes and D2 that for the drill size. The
formulae do not appear in the cells but
elsewhere on the screen. | should add at
this stage that as with all computer
programs there will be subtle differences
but the basic principles indicated in this
article should apply.

Building up a formula for adding to a
cell can be somewhat complex as the
formula has to be entered as a single line
and the correct uses of bracket observed
to ensure that parts of the formula are
calculated in the correct order. By far the
best way is to build the formula in stages
and observe that the correct value is
arrived at at each stage. As noted above
for more complex calculations it can be
helpful to introduce added columns for
calculated entities, which are then used in
subsequent formulae.

Starting first with the easy one C2. The
formula for angle A is given in SK. 3 and
when placed in cell C2 would read = 360/N
where N is the number of holes. However,

-
(=3

A - ANGLE BETWEEN THE HOLES

N - NUMBER OF HOLES

D - OUTER DIA,

d - DRILL DIA.

PCD - PCD ON WHICH HOLES ARE
TO BE DRILLED

360
inden i

SK3

the value for N will have been entered in
cell A2 therefore the formula in C2 should
read = 360/A2. Note that [ is used for
divide and * for multiply in spreadsheet
programs.

The formula in D2 is though much more
complex being that given for “d” in SK.3.
Build this up in stages and it is necessary
to start at the innermost expression, that is
A/2. Now remembering that A is the value
in cell C2 enter a formula of = C2/2 and
observe that the result is half the angle in
c2.

Enter the “edit mode” for the cell and
change the formula to read = sin(C2/2) and
check this against some trig tables or your
scientific calculator. The brackets ( and )
are essential else the program will give
you half the value of sine C2 that is quite
different from the sine value of half of C2
being what is required. The brackets say
do C2/2 prior to choosing the sine value.

Again enter “edit” and change the
formula to read = 2*sin{C2/2) and check
the value has doubled. Continue going
through the following sequence checking
the value at each stage, next =
1/(2*sin(C2/2)) next = (1/(2*sin(C2/2)))+1
finally = B2/(1/(2*sin(C2/2))) +1). This may
seem a slow process but as the value
appears immediately the formula has been
edited it is no more that a couple of
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NEW LATHES
FOR OLD

From its first appearance in the late 1940s, the Myford Series 7 lathe has been popular with the
owners of home workshops. The Company now operates a factory re-conditioning service and also
offers re-worked machines for sale. Geoff Sheppard was given the freedom to tour the works with
notebook and camera to see what was involved in restoring a particularly roughly used example to
a state where it would meet new production acceptance standards. At the end of the article is an
opportunity for one lucky Myford owner to win a bed/ saddle regrind.

hen the Myford ML7 lathe
appeared, not long after the
end of World War Il, it set
new standards for equipment
for the model engineer’'s workshop. It
also found a ready application in
industry, particularly for instrument work
and similar light engineering tasks. Over
subsequent years, many thousands of
them have been produced and there has

1. The Myford Super 7 lathe
selected for refurbishment. It
appeared to have suffered more

been a steady product development
programme, with many refinements
added, as well as the major upgrades
introduced in the Super 7 and now the
Connoisseur.

Indications are that, of all the Series 7
lathes produced, a very high proportion
still exists, relatively few of them having
been totally scrapped. The condition of
these survivors varies immensely. Those

from mis-use than wear

2. A selection of the
components laid out for
examination prior to rework

installed in private workshops are often
cosseted as prized possessions, many
having seen very little use. Indeed, one
owner has volunteered the information
that he has a very early model that has
never been used. Conversely, others have
had a very hard life, particularly when they
have had to earn their keep in industry. A
particularly harsh environment, where the
machines often suffered more misuse than
use, was the school workshop, where
machines sometimes suffered damage as
a result of practical ‘jokes’. | have had
recent personal experience of two lathes
recovered from these latter environments,
the condition of which made me wince
when | envisaged the mis-treatment they
must have received.

Myford Limited have always operated an
excellent spares support service, with, in
my experience, replacement components
arriving within a few days of placing an
order. They have also offered a bed re-
grinding service, restoring worn slideways
and the mating saddle surfaces to
standards, which match those of the new
machine. Over recent years this has been
extended to the point where it is possible
to have a well-used machine reworked so
that it meets the acceptance standards
required of a new production unit. The
logical development has been to offer
factory-reconditioned machines, supported
by a warranty similar to that provided with
a new lathe. Myford are now prepared to
buy back lathes, restore them and then list
them at prices which reflect the standard
and age of the model and the level of
equipment with which it is offered.
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3. Milling the first bed shear side using a cutter with an inserted

ceramic tip. (Note that the machine guard has been retracted

temporarily to allow a clearer view)

1K

. \ el
5. Inverting the bed on the same.machine -
allowed the top surface to be grotind.
Pgs

As a Super 7 user for the best part of
thirty years now, | was recently invited to
visit the Myford factory in Nottingham to
see this reconditioning activity in progress.
Managing Director, Christopher Moore
suggested that | should follow one particular
machine through the workshops, observing

6. Grinding the underside
of the bed shear

each operation, making notes and
photographing as | wished. Having
nominated and examined a particularly poor
example (Photo. 1), | arranged to travel to
Nottingham and call in at the works on a
Maonday afternoon, then to spend all of
Tuesday and most of Wednesday following

7. The saddle is. mounted off the
cross-slide dovetail te re-grind the
under surfaces

4. Grinding the bed mounting feet faces

the component parts through the re-working
process and, hopefully see the machine re-
assembled to working condition. As it
happened, this did not prove quite to be
possible due to the motor of a large
slideway grinding machine deciding to
expire at the crucial moment. Some time
was lost while a second machine, currently
set up for other work, was re-configured to
carry out the task. | therefore had to leave
for another appointment while the chosen
lathe was in the final stages of re-assembly,
but | had witnessed all the vital re-
machining and hand fitting operations and
the inspection checks, which determine the
accuracy of the finished product.

On arrival at the factory on Wilmot Lane
| was greeted by Christopher Moore and
his Purchasing and Production Manager,
David Wheat, who then introduced me to
Brian McKechnie, the Works Inspector,
who was to be my guide through the
various stages of the operation. A long-
standing and experienced member of the
team, Brian was previously a fitter and
would, on this occasion, carry out the
majority of the hand fitting and assembly
tasks involved in the refurbishment.
Machines would normally go through the
works in batches of eight, ten or twelve,
but to meet the required timescale, this
machine would be treated as a single unit.

Reproduced by kind permission of Geoff Shepherd




inieleyside of the saddle to
duce a good bearing surface
L ]
History

One of the first tasks was to check the
history of the machine in question.
Extensive records are kept in the
Inspection Foreman's office, and it was
possible to ascertain that it had been
supplied new through an agent in
Gloucester in March 1966, on a cabinet,
complete with motor. The customer was
the local Education Authority, the final
destination being a comprehensive school.
At some stage a quick-change gearbox
had been fitted, but this had subsequently
been removed.

Initial examination

Examination and initial dismantling of the
machine revealed where reworking would
be possible and where replacement parts
would obviously be required (Photo. 2).
Subsequent checks at the re-assembly
stage could also result in the need for new
components. The initial list of
replacements was:-

Bull wheel

Back-gear cluster

Rear spindle bearings
Sleeve gear

Feed nuts

Feed screws

Top slide base and gib strip
Top slide tool clamp (stud)

9. A worn and un-ground saddle has
minimal contact with a newly ground bed

Tailstock cam and eye bolt

Drive belts

Felt wiper for saddle

Lubricating wick for spindle bearing

. -

Re-machining
Prior to my arrival, a number of items
had been sent for cleaning and re-
painting, a process which is carried out
on an ‘on-condition” basis. These
included the bed, tailstock body and belt
guards. Painter Alec. Jaworski had
matched the colour to the original grey,
colours having been changed to green
and blue for various models over the
years. As soon as the paint on the bed
was dry, machinist Chris. Musson set the
bed up on a fixture on a large horizontal
milling machine in order to re-face the
sides of the shears. On a new bed, all
four faces are gang-milled at one setting,
using ceramic inserts in the cutters.
When reconditioning, however, each face
is treated individually, removing up to a
maximum of 0.005in. from each. In this
case, around 0.002 to 0.004in was
sufficient to clean up, the ceramic cutters
creating an excellent surface (Photo. 3).

In order for me to be able to see as
many of the processes as possible in the
time available, a number of the required
operations were being carried out
concurrently in different parts of the
factory. | was given complete freedom to
travel between the various locations,
making notes and taking photagraphs as |
wished. | was made most welcome
wherever | went and detailed information
‘was freely available. It made for a most
pleasurable experience, and reminded me
of my days in industry when | always

10. The re-ground saddle has been
scraped to give a good bearing surface,
the oilways allowing lubricating oil to
reach the areas of contact. It is essential
to keep these oilways clear

enjoyed the opportunity to visit the
machine and fitting shops to discuss
problems first-hand with skilled operators.

The next areas of the bed to be tackled
were the top and bottom surfaces. The
cleaned top face of the casting was
mounted face-down on the table of a large
Snow surface grinder in order to take
about 0.003in. off the mounting feet
{Photo. 4). After dressing the wheel, Chris.
set the bed the right way up for grinding
the top surface (Photo. 5). This is where
one of the ‘tricks of the trade’ came in.
Experience has shown that accuracy of the
assembled machine can be improved by
pulling down the centre of the casting just
a few tenths of a thou. before grinding,
various means being used depending
upon the modification standard of the
component. This is just one of the areas
where the expertise of the original
manufacturer results in a high quality
refurbishment.

To complete the bed rework it was
now passed to Garry Alton who would
grind the under faces of the shears, using
a slideway grinder equipped with a
vertical spindle. At this point gremlins
appeared, it being evident that the
machine was not operating correctly.
Returning from witnessing another
operation, we found that the problem
had been pinpointed to a main drive
motor, the only solution being a
complete re-wind. Garry therefore had to
set up another machine (a
Thompson/Matrix grinder) and prepare a
grinding wheel to suit. The result can be
seen in Photo. 6.

12. The bearing face before scraping

Reproduced by kind permission of Geoff Shepherd



13. A scraped surface provides
pockets for the lubricating oil

The saddle

The next component to be reworked was
the saddle. The fixture mounted on a
Magerle surface grinder locates the cross-
slide dovetail (Photo. 7), allowing the faces
which bear on the top and side surfaces of
the bed shears to be restored, ready for
scraping at the fitting stage (Photo. 8). This
is, perhaps, an appropriate point to
emphasize that Myford consider it
essential that, if a bed re-grind is carried
out, then the saddle must also be ground
and scraped to fit. Although the problems
with the slideway grinder had caused the
saddle to be ground before finishing the
bed, it was possible to illustrate this need
by trying another worn saddle on the
newly ground bed. The minimal contact
can be clearly seen (Photo. 9) and it is not
practical to improve this to the required
level simply by scraping. The large area of
contact achieved after grinding and
scraping can be seen in Photo. 10.

To complete these grinding operations,
the various gib strips were re-worked to
remove the effects of wear and the front
and rear saddle strips stepped to

f4.'Movement of the cross-slide is dr'écked against
a master gauge. The slide should “look in” by

0.007in. over 12in., ensuring that facing cuts

produce a concave surface at all times

compensate for the reduction in thickness
of the bed shears.

After grinding the top faces of the cross-
slide and top slide, these items were fitted
to their mating components by scraping
(Photos. 11, 12 and 13). This now made it
possible to fit the saddle to the bed. With a
jig clamped to the bed and the saddle
secured so that the ‘fast’ edge was located
against its mating bed shear, the
movement of the cross-slide could now be
checked. (Photo. 14). The requirement is
that the movement towards the headstock
should be 0.001in. in 12in., ensuring that
facing cuts will produce a slightly concave
surface. This requirement was met by
scraping the fast edge of the saddle to suit.

The final operation in fitting the saddle
to the bed was to adjust the thickness of
the shims between the saddle and its
retaining strips. Each shim lamination
measures 0.002in. and the aim is to
achieve no more than a 1%thou. running
clearance with a shim thickness of 0.008in.,

15. Brian McKechnie re-fits the front
bronze taper bearing by scraping

hence the need to grind the step in the
saddle strips. Often all that is needed is to
rub a shim on a file to achieve the required
fit. A further consequence of the reduction
in bed shear thickness is that the size of
the saddle clamp may need to be adjusted.
With the saddle oilers and a new wiper
fitted, the gib screws were adjusted to give a
silky-smooth movement of the saddle on
the bed. A new cross-slide nut and
leadscrew completed the assembly,
allowing the cross-slide to be fitted in a
similar manner. Before fitting the apron, the
rack was attached and tapped upward as far
as possible. The rack is a hardened item and
the pinion is left soft, but it had been judged
that there was insufficient wear on the
pinion to require a new ane to be fitted.
However, re-examination of the leadscrew
nuts suggested that renewal was
worthwhile. With the apron bolted in place,
the rack was tapped back down to adjust the
backlash on the pinion. With the leadscrew
re-installed, this assembly was complete.

Headstock

‘While other components were being re-
machined, Brian McKechnie had made a
start on the headstock. With a dummy rear
bearing in place, the front bearing taper
was scraped to the required fit (Photo. 15).
Examination of the spindle indicated that
both the nose thread and the Morse taper
socket were in an acceptable condition. It
is possible to correct minor imperfections

16. The old with the new. The back gear
cluster had suffered badly, with no teeth
left on the small pinion. The bull wheel
was also short of its full complement, as
can be seen in Photo. 2

Reproduced by kind permission of Geoff Shepherd
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19. A maste
confirms cross

in both areas. The thread can be re-chased
to bring it back to original tolerances and
the taper can be lightly reamed to improve
the surface. There was, however, some
marking on the shaft in the area of the bull
wheel location that gave cause for
concern. As soon as the bed assembly was
available, the headstock was fitted and
checks carried out on the concentricity of
the nose spigot and the bore of the taper
and the swash on the location face. These
proved to be unacceptable, indicating that
the spindle was bent - a samewhat rare
occurrence, | was assured. This resulted in
the decision to fit a new spindle. This
damage, coupled with the fact that there

21. A final check is made on the
periphery of a standard 7in. faceplate

Reproduced by kind permission of Geoff Shepherd
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chuck fitted to the spindle

20. With a 3-jaw seff-centr&

nose, a long test bar confirms
the lathe’s abn‘:ry to turg

parallel

were no teeth left on the smaller gear of
the back-gear cluster (Photo. 16) and quite
a few missing from the bull wheel,
suggested to me that the back-gear had
been engaged while the lathe was running
— an old schoolboy prank!

Once this problem had been eliminated
and with the bed set level (Photo. 17), it
‘was possible to carry out the remainder of
the setting checks, using

. a test bar located in the headstock taper
. a dummy faceplate
. a test bar gripped in a 3-jaw chuck, and
. a standard 7in. faceplate

(Photos. 18 to 21).

o0 oo

In each case the measurements were
within, or close to, the errors permitted by
the new-build Inspection Report. Where
there were minor discrepancies, these
were corrected by scraping the bottom
face and/or tenon of the headstock casting.

Tailstock

Basic checks had been carried out on the
tailstock at an early stage and it appeared
to be generally good. Possible corrective
action here includes reaming the Morse
taper socket, but if wear between the body
casting and the barrel is excessive, then
there are two over-size versions available,

Umnenr be-tweer.' l
vdl_taitstock




23. Operation of the tailstock barrel clamp must cause the barrel
to lift no more than 0.001in. at a distance of 3in. from the body.

Further checks are carried out with a test bar located in the Morse

taper socket

the bore being honed to suit. With the
tailstock fitted to the bed, similar checks to
those carried out on the headstock were
undertaken, plus checks on a test bar
located between centres (Photo. 22).
Again, corrective action involved scraping
the bottom face and tenon until
satisfactory results were obtained. An
additional check involved measuring barrel
lift when the barrel lock was operated
(Photo. 23). Excessive movement here
would have necessitated the fitment of one
of the over-size barrels mentioned above,
but the lift was well within limits.

-
Top slide
With the top slide fitted to its new base
(the old one having been run into the
chuck on many occasions, it seems) one
check was to set the movement parallel to
the test bar between centres, then to mark
a new fiducial line on the top surface of
the cross-slide, the old one having been
removed when the surface was re-ground.
(Photo. 24)

Re-assembly

On completion of the checks, the
remaining work consisted of
straightforward re-assembly, fitting the
motorising assembly and screwcutting

gear train components (Photo. 25). Re-
fitted to its newly refurbished cabinet
stand and with modern switchgear (Photo.
26), this rather sad example of this famous
machine has been rejuvenated and is now
ready for a new career in someone’s
workshop. Backed up by full factory
guarantees, it will give many more years
of good service.

Conclusion

| greatly enjoyed the opportunity to get to
know the Myford works and its small but
enthusiastic team. It has always been
evident that the Company's products are of
the highest quality and | have been able to
see first-hand that this factory
reconditioning service operates to the
same standards. Anyone acquiring a
machine that has been processed in this
way can be confident that it will give good
service and will be backed by the same
support arrangements as a new machine.
Myford 7 Series lathes are going to be
producing first class work for a long time
yet. It says much for the original design of
the machine that, by the simplest of
machining and hand fitting pracesses, even
quite badly worn examples can be restored
without the need to replace a large number
of major components. Myford machines
deserve their excellent reputation.

25. The re-assembled screwcutting gesr ura{n assemb!r‘ :

24. The refurbished saddle and slide assembly differs little in
appearance from that of a new lathe

GREAT OFFER FOR

A MYFORD OWNER

As part of the MEW centenary
celebrations, on behalf of Myford Ltd.
Chris. Moore has very kindly offered a
bed and saddle regrind on a Myford
Seven series lathe, valued at around
£355.00. If you wish to enter the draw
for this most generous prize then
answer the following gquestions from
the above article:

1. Who matched the colour to the
original grey?

2. What kind of inserts are fitted to the
cutters used for milling the shears?

Send your answers with your own
name and address, on a postcard to:
Myford Competition, Model Engineers’
Workshop, HIGHBURY LEISURE
Publishing Ltd., Berwick House, 8-10
Knoll Rise, Orpington, Kent, BR6 0PS.

The winner will be the sender of
the first correct card drawn on 10th
September. Please note that the
winner will have to arrange transport
for his machine to and from the
Myford factory, that the editor's
decision is final, and no
correspondence will be entered into.

26. Back on its repainted cabinet stand,
with new switchgear fitted, our
reconditioned lathe awaits a new owner

Reproduced by kind permission of Geoff Shepherd



Screen Print 1

A | B | C D E
1 CALCULATES CO-ORDINATES OF HOLES ON A PCD
2
3 USER ENTERED ITEMS
4 NO. OF HOLES RADIUS AT
5 HOLE CENTRE
6 5 40
-
8 CALCULATED VALUES
9 ANGLE BETWEEN HOLES
10 72
11
12 RELATIVE TO RELATIVE TO
CIRCLE CENTRE EXTREME
CO-ORDINATES
13
14 HOLE NO. |CO-ORDINATE X|CO-ORDINATE Y X ¥
15
16 1 40.000 0 80.000 40.000
17 2 12.361 38.042 52.361 1.958
18 3 -32.361 2351 7.639 16.489
19 4 -32.361 -23.511 7.639 63.511
20 5 12.361 -38.042 52.361 78.042
21 0 0 0 0 0
B16/Formula: IF {A16, C6*COS((A16-1)*(((2*P1)/360)*C11)),0)
-
Screen Print 2
A ‘ B ‘ c D E
1 [CALCULATES CO-ORDINATES OF HOLES IN AN ENCLOSING OUTSIDE DIAMETER
2
3 USER ENTERED ITEMS
4 | NO. OF HOLES OUTER
RADIUS
5
6 5 0.650
7
8 PROGRAM CALCULATED ITEMS
9 HOLE RADIUS AT ANGLE
DIAMETER HOLE CENTRE BETWEEN
HOLES
10
11 0.481 0.409 72.000
12
13 RELATIVE TO RELATIVE TO
CIRCLE CENTRE EXTREME
CO-ORDINATES
14
16|  HOLE NO. CO-ORDINATE| CO-ORDINATE X Y
X Y
16 1 0.409 0 0.819 0.409
17 2 0.127 0.389 0.536 0.020
18 3 -0.331 0.241 0.078 0.169
19 4 -0.331 -0.241 0.078 0.650
20 5 0.127 0.389 0.536 0.799
21 0 0 0 0 0
B16/Formula: IF (A16, C11*COS((A16-1)*{((2*P1)/360}*D11)},0)

minutes. Entering the formula at one go
and say leaving out a crucial bracket could
take much longer to solve. Of course if you
are experienced and can do this and do
not need advice.

Cell's A2 and B2 have been set up for
numerical entry and could be 3 characters
for A2 (up to 999 hales) and 7 characters
for B2 (up to 999.999 for the outside
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diameter). However, width of columns will
often depend on the heading required at
the top. For example column A may have
to be 7 characters wide, that is five for the
word “holes” and a space either side to
separate it from its adjacent heading.
Headings can take up more than one row,
If in the case of the word “holes” “number
of holes” was preferred then the heading

could span rows 1 and 2 with the value
being allocated to row 3. The columns do
not have to be wide enough to display the
formula these are displayed separately and
one at a time as the cell is selected. The
two screen prints help to illustrate this,
more later.

If carrying out the above was to be a
one off calculation then you would be
hetter of with a piece of paper and your
calculator. If though you were to expecting
to make the calculation frequently then
save the sheet to a file and call it up next
time you need it, all that will be needed
would be to enter new values for number
of holes and/or outer diameter and the
calculated values would be there quicker
than you could blink.

The real benefit of using a spreadsheet
becomes apparent where multiple
calculations are required the need for
multiple X and Y co-ordinates being an
excellent example. Five columns will be
needed as follows. Column A. Hole
Number. Column B. X co-ordinate relative
to PCD centre. Column C. Y ditto. Column
D. X co-ordinate relative to extreme co-
ordinates. Column E. Y ditto. The formula
for these will be those indicated above in
the paragraph headed “The Formula”
These having been written on a single line
will have all the brackets in the required
places, typically for the X co-ordinate
relative to the PCD centre = R cos((P-1) x
360/N) To make the formula work though
R, P and N will have to be substituted by
the cell numbers which contain the values.

If you set up your spreadsheet for up to
60 holes you may feel that typing in the
formula sixty times and similarly for the
other three columns is a task beyond what
is acceptable. Fortunately, the facilities
“copy” and “paste” limit the work
involved considerably. Having typed the
formula in and checked that it worked it
could then be duplicated into the
remaining 59 cells. However, after having
duplicated say 4 individually the block of 5
could be duplicated and pasted in five at a
time reducing the work significantly.

Unfortunately, this will not work though,
for whilst the values for R and N are
constant and will be picked from the cells
at the top of the sheet (Ris in C11 and N is
in A6 in the screen print 2) the value for P
(A16, A17, etc.) progresses by one on each
row. All is not lost though as when the
formula is pasted for the first time some
programs will seek out each variable and
ask if it is absolute ( the same value each
time) or Relative (changes each time
relative to another cell). Having indicated
that R and N are absolute and P relative it
will not ask when the formula is pasted in
further cells so the task is still an easy and
quick one and can be done in blocks rather
than one line at a time. Do though set up
only a few lines and test your program
thoroughly before pasting in the full
number of lines.

L] L]
Adding logic
Going back to column " A” which contains
the hole position number. Say you are
working to a maximum number of holes of
60 in which case you could just type in
when designing the spreadsheet the
numbers 1 to 60 down column A. This
would work quite well but when say
requesting co-ordinates for say 6 holes on
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a PCD it would continue calculating
through the 60 lines as though you were
going round the circle 10 times, When on
the screen the lines beyond 7 up could be
ignored but if as is likely a print out is to
be taken extra sheets would be printed
out. If therefor the sheet could be made to
stop at hole 6 an all round tidier situation
would result.

We are now beginning to get into more
complex programming and if you feel
enough is enough then you could leave
your spreadsheet as just described. |
would though ask you to persevere now to
the end of the article. | feel as we are now
getting to the more complex features of
spreadsheets that | should once more
comment that there are bound to be
differences between programs, but whilst
they may not work as | indicate they will
be able to achieve the results | am aiming
at by some other means.

In simple terms, column A, carrying the
number of each hole, needs to be set up
with some simple logic that halts the
calculations once the hole number has
reached the number of holes required.
Trying to express this verbally the logic
would state, “IF the value in the previous
cell in the column equals the number of
holes required enter “0"” IF NOT enter a
value one higher than in that cell”.

Whilst this would work for the first line
after completing the number of holes
required it would not work for the next line
as the value above does not equal the

number of holes required, a double IF has
therefore to be used which again states “IF
the value in the above cell equals “0” then
enter “0” |F NOT IF the value in the
previous cell in the column equals the
number of holes required enter “0” IF NOT
enter a value one higher than in that cell

For my spreadsheet program the IF
feature works as follows IF(b,x.y,). This
equates to IF b is non zero then x else y
For the IF clause that establishes the hole
number and stops at the number of hole
required this reads IF(A6-A16,A16+1,0) to
ensure that subsequent lines also have a
zero once that point has been arrived at
the complete expression should read
IF(A16,IF(A6-A16,A16+1,0),0). The cell
numbers refer to those in the screen
prints.

To ensure that the X and Y values also
display a value of zero the formula should
include an IF clause as illustrated at the
bottom of the screen prints if this were not
done the co-ordinates would be worked
out on basis of zero in column A" giving
irrelevant values.

| will finish with a few brief comments
on the screen prints published. Screen 1 is
for calculating holes on a PCD whilst
Screen 2 calculates values for holes in an
enclosing circle.

The only major differences are that in
two the hole diameter (B11) has been
calculated by the program as has the
radius on which the holes are to be placed
(C11).

IIN OUR

It is not visible on the print but the
cursor was at cell B16 when the screen
print was taken and the formula for that
cell is displayed at the bottom left of the
screen. Moving the cursor to other cells
would cause their formula to be shown.
Note the IF command that basically states
IF A16 is zero display zero in B16 IF NOT
then calculate as per formula. One other
important point is that spread sheets use
radians to describe angles rather than
degrees. Therefore, as there are 2 Pi
radians in a circle then say for 70 degrees
the number of radians is 70*2Pi/360. This
should be evident in the formula for B16.

Other uses for spread sheets include the
calculation of different combinations of
changewheels, as noted in the past by
Mike Haughton. Once set up it becomes
quick and easy to check screwcutting gear
trains.

| realise that the article has now got into
deep waters but do hope this will not deter
you from experimenting with the use of
spreadsheets. You do not need to get into
logic expression, certainly not in the early
stages. In the above, leaving out the IF
command would just carry on calculating
values through to the 60 holes as already
explained. This is not a disaster. As an
alternative if only 20 holes were required
copy the sheet to another file and block
delete cells for hole 21 onward, you then
have a sheet for just 20 holes as required.

So what are you waiting for, go on, give

spreadsheets a try.

Coming up in Issue No. 101 will be

Refurbishing a
Centec 2A Mill

Mike Haughton
breathes new life into
and old machine.

A Speed Increaser
or a Mill

Dick Stephen’s device
gives better finish
faster with small
cutters

Nic Ashmore
outlines his mods.

Issue on sale 10th September 2004
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TIG WELDING:

CONTROLLING

THE CURRENT

David Hoskin describes a low cost, self build foot pedal

1. View of device fitted to
e TV Miler

How it works

The key to the system is the use of two
variable resistors or ‘pots’. One is attached
nose-to-nose with the current adjustment
spindle on the inverter. This one | call the
‘sensor’ because it provides a means of
sensing the position of the current control as
that control is rotated by a motorised drive.
The other is hand or foot-operated and is
the ‘master control. A black box is required
to compare the setting of the master (the
current being requested) with the position of
the sensor (the current being delivered). If
the sensor is reading lower than the master,
the motorised drive needs to turn the
current control clockwise until the sensor
reading matches that of the master. If itis
higher, the motor should turn the other way.
If it is about right, it should leave well
alone... but more about that later.

The box of tricks doing the comparing is
called, would you believe, a comparator.
Specialised integrated circuit comparators
can be bought cheaply enough, but in fact
for our purposes a simple general purpose
operational amplifier will do just as well.
An op. amp. has two inputs, “positive”
and “negative”. If the positive is higher
than the negative the output swings
{almost) to the full supply voltage. If it is
lower, the output goes (almost) to ground,
or 0V. If the DC motor driving the current
adjustment is connected between this
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current control.

simplicity and added features.

owner of a basic inverter.

Background and rationale

As a newcomer to TIG welding, | was delighted to find Trevor Marlow's excellent
article in MEW No. 79, which contained a great deal of practical and interesting
information. | was particularly taken with his method of controlling the current from
the inverter during the welding process, and thought to myself, “That's just what |
need!” Of course, no self-respecting model engineer can leave well alone, and |
wondered if a few refinements might be made. Whether these count as
“improvements” will depend upon your assessment of the trade off between

The original unit allowed for the current to be jogged upwards or downwards from
a simple hand-held unit. It was an important design criterion that there should be no
interference with the internal circuitry of the inverter so as not to invalidate any
guarantee. These, too, were my objectives, but | wanted more. | had in mind:

Something which not only enabled the current to be increased and decreased, but
which gave direct control of the current setting.

A means of limiting the maximum current to a level appropriate for the job in hand.

A pedal as an alternative to a hand-held control, simply as a matter of personal
preference. It was also noted that foot pedal control is regularly specified on expensive
industrial equipment. All of these have been achieved for a very modest financial
outlay: electronic components are surprisingly cheap. The greater cost has been in
time and effort, but it has been well worth it. The new features, standard on
professional TIG welders well out of my price bracket, are now available to the humble

output and half the supply voltage, it is
fairly obvious that it will reverse direction
as the output changes. This is the circuit
shown in Fig.1. Unfortunately, for a whole
host of reasons it is a circuit that will not
work! — or at least, not without some
complicating additions.

The practical circuit of Fig. 2 is
essentially that of fig. 1 — appearances
can be deceptive. | should say at this point
that | am not a professional circuit
designer, and what | know of electronics is
self-taught. The circuit is, | believe, sound.
It has been deliberately over-engineered to
give large margins of component safety.
And, most important of all, it works! No
doubt those with greater knowledge than |
have, could come up with something
altogether more elegant or be able to
suggest improvements to this circuit, and |
should be happy to learn from their
experience. On the other hand, | suggest
that those who are not the slightest bit
interested in the electronics skip the next
few semi-technical paragraphs. After all,
there are no exam questions at the end!

The circuit
explained

VR2 is the master pot operated by hand or
foot, and VR3 is the sensor attached to the
current control spindle. These are

connected as potential dividers delivering
voltages to the inputs of the operational
amplifiers. VR1 limits the maximum
setting of the master pot, so that the
maximum to which the inverter current
control can be driven is also limited.

Op. amp. inputs work over a wide
range, but not quite as wide as the full
supply voltage. R1, D1, VR4 and VR5 are
therefore added to limit the possible range
of op amp input voltages from something
above ground potential up to something a
little below the supply voltage. If a resistor
were used instead of D1, different settings
of VR1 would play havoc with the voltage
provided by the lowest setting of VR2. The
forward-biased diode means that this is
always 0.65V. Pre-sets are used for VR4
and VR5 so that the range over which VR3
is driven by the motor can be fine-tuned,
and, more importantly, a bit of leeway can
be given so that there is no danger of VR3
and the current control spindle reaching
the end of their travel whilst still under
power. C1 and C2 get rid of the electrical
noise at the op. amp. inputs which
otherwise would probably be significant in
proximity to the inverter.

If the voltages applied to the positive
and negative inputs are significantly
different, the outputs of the op. amps. will
go high or go low together. If they go high,
T1 will be switched off and T2 switched
on. The motor is then effectively
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connected between ground and +3V, and it
leaps into life. If the op amp outputs go
low, T1 will be switched on and T2
switched off. Now the motor is effectively
connected between +6V and +3V, and it
leaps into life in the opposite direction.

Two op. amps. acting in parallel as
comparators are used rather than one in
order to introduce a central ‘dead” area
where the motor is driven neither one way
nor the other. Without this the motor
would constantly hunt back and forth over
the required position. D2, forward-biased,
is used to give a fixed difference of 0.65\W
between the positive op amp inputs. This
means that if the voltage supplied to the
negative inputs by the sensor lies in this
0.65V band between the two positive input
potentials, then both T1 and T2 will be
switched off and no current will be
supplied to the motor.

The IC used is the cheap and cheerful
LM358N as | happened to have a slack
handful of them in the spares box. Itis a
suitable candidate for the job because two
separate op. amps. are conveniently
packaged in the one chip and, importantly,
those op. amps. are capable of tolerating
input voltage differentials up to the full
supply voltage.

T1 and T2 provide the necessary current
to drive the motor; R3 and R4 limit the
base current, R5 and R6 limit the emitter
current, and D3 and D4 quell unwanted
voltage spikes from the inductive load
presented by the motor.

Motor matters

| have specified a 6 volt supply with the
motor being connected to a 3 volt tap. This
is easily arranged using a battery box
designed for four AA cells. Y may seem
very low given that only half of it will be
available to the motor but, somewhat to
my astonishment, | found that the motor
used (nominally 12V) gave ample torque to
drive the gearbox even with old-ish
batteries. This is the more surprising as
the voltage available is actually some way
short of 3V due to the effect of T1 or T2
and R5 or R6. If you find your motor needs
a bit more oomph (apologies for using a

Fig.1 Simple circuit

technical term), there are two possible
solutions. First check that that stall
current of the motor is not much more
than, say, 500mA (mine is 300mA) and
then replace R5 and R6 with wire links.
Theory says this should be perfectly OK
as T1 and T2 cannot both be switched on
at the same time. When one transistor is
switched on the motor alone provides
sufficient load to limit the current to a
safe value. | have tried this with success.
However, if you, like me, prefer belt and
braces, then leave R5 and R6 alone and
instead increase the supply voltage to
12V, feeding the motor from the 6V point.
| am pretty confident that mo component
values will need to be changed.

The circuit was built on Vero board, and
the layout used is shown in Fig. 3. | do not
claim that this is the best possible layout,
merely the best that | had come up with
‘when patience ran out. For those with the
necessary equipment and skills, a printed
circuit board could be designed and made,
but | did not think this worthwhile for a
‘one off’. The two transistors are plenty
powerful enough for the task without the
need for heatsinks. The components are all

readily available from, for example, Maplin.

A list is given at the end of the article.
Mechanically, the arrangements are
pretty straightforward. The drive
mechanism on the inverter is very similar
to Trevor Marlow’s design. Not having a
small geared DC motor to hand | used the
gearbox from an old central heating
motorised valve, replacing the mains
motor with a small DC motor from a
defunct computer printer (my ‘make do
and mend’ credentials are impeccable!).
The pulley attached to the current control
spindle has a bush long enough to
accommodate the sensor pot nose-to-
nose. The belt (string) passes from the
drive unit, once around this pulley, and on

3. Close up showing sensor
anti-rotation strip.

to a third, spring-loaded, pulley that
maintains tension and balances the forces
on the current control spindle. It is
important that this spindle is not loaded to
any significant degree, so careful thought
had to be given as to how the body of the
sensor pot could be restrained, preventing
it from rotating with the spindle. This is
achieved by attaching the body of the pot
to the end of a light metal strip, the other
end of which has a longitudinal slot. The
slot rides on the extended axle of the
lower pulley.

The black box on top of the inverter
contains the motor and gearbox, the
circuitry, the battery unit, a battery on-off
switch, and a 3-pin DIN socket into which
the cable from the pedal control is plugged.

The pedal unit

This is an experimental ‘lash-up’ that
works so well that | have no intention of
replacing it until it falls apart. The design
is, | believe, self-evident from the photo
and certainly does not warrant the dignity
of engineering drawings. Depressing the
foot-board pulls a cord which passes once
around a pulley which turns the master
pot, then over the top pulley, and down to
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a spring which maintains tension over the
full travel of the control.

The travel of the foot-board is limited by
the baseboard and by a cross-member
which is added last in such a position that
the master pot is not quite rotated through
its maximum range. The pot itself is
somewhat fragile, and again a means has
to be found so that the spindle is not
unduly loaded. This is achieved by
mounting the pulley on a brass sleeve that
runs in its own bearings (simple hardwood
blocks suffice for this). The spindle of the
pot is then inserted into the sleeve and held
in place with a grub-screw. The body of the
pot is constrained from rotating simply by
the cable. This allows for a certain amount
of give if things are not adjusted ‘just so'. It
would of course be possible to design the
pedal unit with only one pulley, mounted at
the top, and serving both purposes.
Howewer, a significant lateral force would
then be applied to the brass sleeve, and this
would need to be designed accordingly.

"I. H R e - =%, .
LGt vie w showing “Max Amps” control.

The pedal unit is not the only option. If
you prefer a hand-held control | suggest
that the pot is either operated by a thumb-
wheel or replaced by the slider type of
variable resistor.

Ld
Setting up
All setting up can be done with the
inverter switched off. It is not necessarily
obvious without deep thought which way
round the motor should be wired, and
given that there is a 50% chance of getting
it right first time | decided to guess - and
needless to say got it wrong! Quite clearly
lifting the pedal should send the current
control spinning towards zero, and
depressing it should result in clockwise
rotation. With the motor leads swapped
over, everything worked first time.

The pre-set pots are quite easy to
adjust. With the master pot at minimum
(pedal released) adjust VRS so that the
motor drives the current control down

Fig. 3 Layout
Component side
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5, “Lash uﬁ” pedal unﬁ-_ too
effective to replace.

almost, but not quite, to zero. Now make
sure VR1 is set to minimum resistance (for
maximum current) and depress the pedal
fully. The current control should spin up
towards maximum. Its exact position, just
short of maximum, can be set with VR4,
As one pre-set affects the other, this
procedure should be repeated two or
three times.

The Maximum Current Control (VR1)
can now be calibrated. Depress the pedal
fully for maximum current and hold it in
that position. With VR1 turned up halfway
the current control might settle at, say, 50
amps. Mark ‘B0 against this setting of VR1,
and repeat for different settings as
necessary. You will find that the scale is,
unfortunately, not linear.

And finally...

All that remains is to put it to work. | have
certainly found that as well as being
interesting to design and make, the device
has proved reliable and easy to use. | am
not yet a competent TIG welder, and
probably never will be, but that has more
to do with operator error than with

equipment failure! E‘

Components list

IC1

T1

2

D1, D2

D3, D4

(e 127

VR1, VR3

VR2

VR4

VR5 LM358N

BD140

BD139

1N914 (or any silicon signal diode)
IN4001

50n Mylar

100k Lin Standard Pot

47k Lin Standard Pot

47k Lin Horizontal Preset Pot
12k Lin Horizontal Preset Pot
R1

R2

R3, R4

R5, Ré

Misc 10k 0.6W

470k 0.6W

270R 0.6W

2R2 2w

Stripboard (Veroboard). | used the ‘Line
of 4’ type.

4x AA Battery Box

DPST Switch

Suitable Case and other hardware.
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MILLING
SUB- TABLES

1. Large sub-tabi‘ used with long clamp bar

Background

This article describes two devices which | have termed “Sub - Tables”, and makes brief
mention of a tilting plate. The first and larger sub- table was prompted some years ago
after | decided to build a 4-6-2 locomotive. (To my shame it was never completed and
was sold at the running chassis stage.) But to continue, when | looked at the
machining of the frames, it was realized that a problem was likely to be encountered,
due to the length of the parts compared to the length of the milling table, further

complicated by the necessity to slide the part along the table to be able to cut and drill
all the holes and maintain the alignment.

This alignment could of course be carried out using a dial gauge on the edge of the
plate, however being laid flat on the table made this very awkward. The other difficulty
was the height they would have to be lifted above the table surface to miss the cast
features at the ends of the mill table which are slightly higher than the diameter of the
graduated dials on the ends of the lead screws. Now | normally use either plywood or
more frequently nowadays, M.D.F. to pack up my parts so that the cutting tool will not

damage the table and have found it to be very accurate in the consistency of its
thickness, but | always use only one thickness, basically because | feel that more
layers will increase any variation in the thickness.

Material dictates
design

| therefore decided that a “Sub-table”
{photo 1) would solve all the problems if
fitted with a fence. This then allows the
part that is being worked, on to be slid
along the fence and re-clamped without
the necessity of re-aligning. It would also
lift the work piece above any obstructions
on the table. At that time, | had a relatively
large quantity of 150mm x 20mm bright
steel bar in lengths of 300mm and this
stock of material determined the leading
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dimensions of the table. The drawings
shown here have been modified slightly by
increasing the length of the base. This will
make for easier clamping down. My sizes
may not suit your mill (or available
material) so feel free to modify to suit your
requirements.

| also have a pair of heavy steel blocks
(photo 2) one mounted on each end of the
table and these are used to allow the use
of long clamp bars for sheet material, that
is too wide to be able to be clamped in the
middle. This would not be necessary if the
table were longer but where do you stop.
The sub-table is screwed together using

Peter Rawlinson describes two
versions of a milling accessory

M8 cap head screws counterbored below
the surface, and the base has two milled
slots, one at each end to allow the part to
be bolted down to the mill table “T" slots.
My table uses the full height of the bar, but
for rigidity | would suggest that the bar
between the top and bottom plates be say
50mm high.

The top of the Sub - Table is peppered
with M8 tapped holes as this is a simple
and easy way of clamping the parts down,
this can be done as required on a grid
pattern designed to suit your own
requirements. If you tend to work in
smaller scales, then you might choose a
smaller thread size such as M6 or even
M5, My own table as built has no
overhangs at the front and back, a feature |
have always regretted as it will not allow
the use of tool makers clamps along these
edges. There is room at the ends to use
the clamps, however. | shall one day
modify it so that there is a 20mm
overhang along these edges and would
certainly recommend that it be built in this
way when starting from scratch. To this
end, my drawings have these
modifications incorporated.

| have also incorporated a series of M10
tapped holes along the two long edges.
The purpose of these is to either hold the
fixed fence or to allow the fixing of long
pieces of studding on which the fence can
be fitted so that it is adjustable for those
long jobs. It is this set up that | used to
machine the Perspex sides and tops for
both my model covers and the perspex
tank for the spark and wire eroders.

The top surface should be machined all
over (Mine is ground but a light cut on the
milling machine will suffice), and the
edges should also be machined to allow
the fence to be fitted, and will then be truly
parallel. Prior to machining the edges, you
may wish to incorporate underside keys as
described below.

A brief diversion

Now for a couple of short “asides”. First,
many years ago (I could start “once upon
atime”) | was having trouble with rotating
the vice on it's base as the bolts were too
long and | decided to solve this once and
for all. To this end | made a number of
"Tee" nuts together with stud lengths as
well as decent heavy washers these parts
would cover all of my equipment, these
nuts and studs were threaded %in. U.N.F.
as it is a thread that | like and is fine
enough to tighten down without large
effort. All these parts were then case
hardened and they have praven the worth
of making over and over again and are still
being used some 10 years after they were
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made with none being scrapped. And
second, over the years | have fitted all my
equipment (that mounts on the mill) with
accurately fitting keys that align these
items on the mill table such that no further
alignment is required, | do howewver always
fit these accessories (dividing head, sub -
table, dividing fixture, machine vice, rotary
table, and other parts.) the same way
round and always push the accessory to
the back of the slot in the table as they are
tightened down. In this manner, life is
made easier and work proceeds at a faster
pace. The underside of the vice may be
seen in photo 3, and that of the large sub-
table in photo 4.

Mark Il miniature
version

The second sub-table (photo 5) came
about because | believe in doing things in
the easiest way possible and | was finding
that the vice was being removed and the
large sub-table was being fitted at regular
intervals, often for smaller machining jobs.
| therefore decided that a small sub-table
that would fit into the wice would save
much of the humping and grunting which
invariably accompanied the removal and
fitting of the sub-table which weighed in at
some 27.8kg. and the vice, which was also
no lightweight. As the second version
would be for the smaller and more delicate
parts, it could then be built to a smaller
scale and would also be lighter. It consists
of just two principal components and
bears some similarity to the coordinate
table described by Bill Brading in MEW
issue 93. Indeed, it would not be difficult to
add on the geometric reference features
described in that article.

4. Key fitted to underside of sub-table

The first part consists of a heavy piece
of bright mild steel that fits between the
Vice jaws (26mm thick x 50mm high. x
120mm long.) this piece is first put in the
vice and a light skim taken off the top to
make sure that it is parallel with the table.
(I would recommend that this first part be
marked in such a way that its orientation
in the vice is known.) Let us call this part

s -
5. Small sub-table gripped in vice

the clamp block. It can be seen in the
underside view photo 6.

The second part is a bright mild steel
plate 120mm wide x 10mm thick and
250mm long. Make sure that this piece is
flat and pack if required so that the plate is
not twisted as it is clamped down.

This is clamped down to the milling
machine table and a tight fitting groove
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6. Underside of small sub-table showing
clamp block

-

9. Congrieve clock complete with Grecian
columns.

machined down its length to suit the
length of the clamp block and in the centre
of its length. This will then accommodate
the clamp block. If this is accurately
machined then no dowels will be required
between the parts for alignment. The
position of this slot has been detailed on
the drawing to suit my requirements, but

7. Roller aking at dividing head end

can of course be modified to suit your
particular needs.

This top plate is bolted down to the
clamp block with (I would suggest) a
minimum of three M6 cap head screws
counter bored to be slightly lower than
flush. (The top surface will require
skimming). The top surface is again
“"Peppered " with a grid pattern of tapped
holes in M8 and M6 sizes. All four edges
are then machined and a fence made to fit,
this fence is machined in situ so that it is
parallel to the main mill table and will
require to be doweled to the sub-table.

Individual users of the sub-tables will
probably find that additional holes may be
required for specific jobs and | am sure
many and varied uses will be found.
Personal experience has been that they are
ideal for small finicky jobs that have to be
bolted down, notably such items as clock
faces and other such intricate parts. | have
also used them to hold the front faces of
my control cabinets for the C.N.C. mill
projects etc. It will depend on the height

8. Roller at tailstock end

and shape of the main vice jaws, whether
it is possible to use toolmakers clamps
around all the edges.

L] L L
Tilting variant
| have also for machining parts of the
“Congrieve clock “, obtained a piece of
bright mild steel 75mm x 30mm.x 600mm
and this has two slots milled along the
centre line from each end along it's length (it
would be better for long term use to have
one slot the full length.) and these will allow
me to position the dividing head at one end
and its tailstock at the other. The underside
has twa shallow transverse grooves one at
each end and these are for the location of
rollers in a similar manner to those on a sine
bar. This set up is fitted to the mill table and
bolted down with packing under one roller
to give an accurately controlled inclination.

The purpose; to machine the flutes that |
have put in the four corner pillars. These
are first turned to a taper on the lathe and
then mounted in the gadget. It is then
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necessary, to align the top face of the
column to be parallel with the bed of the
mill table by the use of packing under the

machined using a ball nosed end mill.
There | have my Grecian columns. The two
photos 7 and 8 of this set up are | think

hobby even more enjoyable. As in all my
previous articles, | am happy to help in any
way but as previously stated phone only

rollers, the top surface being checked with self-explanatory. please,
a dial gauge. The whole unit is then | hope that these parts will stimulate the Peter Rawlinson, Charing, Kent.
clamped down firmly and the flutes brain and give some ideas to make the 01233 712158. E‘
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MY WORKSHOPS

John Brittain offers reminiscences on workshop accommodation

1. Myford ML7 on stand/cupboard

Early days

My first recollection of a workshop was of
a large barn clad with feather-edge

2. Engine and 50 volt generator 3. Control panel and batteries

boarding and coated with a bituminous but | had other ideas! To me, these these accoutrements, my appearance
substance that gave it a sombre, ‘goodies’ were far too precious to burn must have been truly side-splitting. |
somewhat forbidding appearance. My and needed alternative treatment; | was imagine that | must have resembled
father, who was quite a fair handyman, soon beavering away making an something crossed between a

had set up a bench in one corner of it on assortment of ‘weaponry’ with this easily frontiersman from the Early West and a
which he had mounted a hand-operated worked material. Since | was only allowed fugitive from the Spanish Maine!

pillar drill, a four-inch metalwarker's vice a spokeshave as my forming tool, the My tenth birthday saw us moving to
and a grindstone, also hand-operated. initial shape of each off-cut tended to another home and here the workshop
With this equipment, together with a dictate what the finished product would situation took a definite turn for the worse.
modest selection of wood and be, but | always had the same theme in Dad was forced to set up his bench in a
metalworking hand tools, he accomplished mind. Using the afore-mentioned building that had been a stable and which
a surprising number of projects, the metalworker's vice as my holding device, didn’t even possess the luxury of a door!
manufacturing of which no doubt such items as knives, swords and Activities were therefore confined to the
influenced my desire to imitate and create tomahawks began to appear with ever- better weather periods and, as | recall,
something. | remember his bringing home, increasing regularity, my mother aiding neither of us made very much during this
on a number of occasions, a sack of and abetting this activity by providing a period. Matters improved somewhat
planed softwood off-cuts, which he nifty line in gun holsters made from old however when we decided to utilize a shed
intended using for fire-lighting purposes, felt hats! When | was fully kitted out with that had been originally built for the

5. Present workshop
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6. Harrison L5 lathe

purpose of hanging game birds after a
shoot (our ‘'new’ house had been a
gamekeeper's cottage) and which
presented a rather a macabre appearance
inside with its rows and rows of hooks.
The bench was shifted to this new location
which, though far from perfect, provided a
more suitable venue for our craftwork.

At around this period | was receiving
some tuition in the form of metalwork
lessons at school and these new skills
greatly added to my craft repertoire. |
remember discovering at this time the
magazine ‘Practical Mechanics’ which |
began to read regularly at the local
library near my school. From time to
time, it would publish plans for certain
items to be made by the home craftsman
and one in particular caught my eye. It
was of an electro-magnetic clock that
could be made fairly simply by utilizing
part of an alarm clock wheel train, thus
eliminating the obwvious clockmaking
problem. | duly sent for the plans and,
with the aid of a few files and a soldering
iron, began construction. To this day, |
still remember the glow of satisfaction
that | experienced when | first got it to
tick - and found it still ticking the next
morning! I'm afraid | never did make a
case for it and scrapped it some years
later, but the experience of actually
getting something mechanical to actually
work was obviously very encouraging
and no doubt spurred me on to try more
ambitious projects.

Insulated and
well lit

It was several years after this that my
father felt he needed a better garage and
managed to obtain an ex-W.D. hut for
this purpose. After laying down a
concrete base, we erected this quite large
structure on it and | was allocated half for
a workshop. The building was covered
with a tough bituminous felt, had an
asbestos roof and was lined with
plasterboard, so that, once | had added a
ceiling and some doors, the room
became quite snug. My half of the
building already possessed two windows
and thus, after a coat of white emulsion
paint had been applied to walls and
ceiling, the place was very well lit. At last
| was about to experience the joy of
working in a well-insulated space where
(as it turned out) there was no need to be
constantly wary of condensation and its
associated rust problems.

First lathe

Around this time, a colleague with whom |
was working, began talking to me about
his interest in metalwork and, in particular,
his fascination with lathe work. The more |
listened to him the more appealing these
conversations became, resulting in every
lunchtime being occupied (between
sandwiches) by discussions on lathe
practice and how such-and-such a method

8. Elliott 'horfzonta! milling machine
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would need to be used to achieve a
particular outcome.

| recall quizzing him over many aspects
of lathe procedure and finding that he was
only too willing to answer my questions, so
pleased he was to have such a keen pupil! |
remember, in particular, his cautioning me
on what my approach should be. ‘A
slaphappy attitude is useless on a lathe,” he
said - ‘only care and patience will achieve
anything worthwhile.” At the time, he was
experiencing difficulty in putting this
philosophy into practice since his lathe was
a pretty ancient one which had long since
given up on accuracy but, as he put it ‘if
you know where to lean on it you can still
get quite a reasonable result!” Soon after
this time he persuaded himself that he just
had to ‘update’ and purchased a brand new
Myford ML7 for, as he recently told me ‘just
fifty one pounds, seventeen shillings and
sixpence (£51.87p), giving away his
somewhat tired old machine.

Meantime, these continued
conversations with my colleague, coupled
with my reading of a recently published
book ‘The Amateur's Lathe’ by Lawrence
Sparey, further increased my curiosity until

9. Elliott 10 inch shaper
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1@y Union tool and cutter grinder

| couldn’t bear it any longer and decided
that |, too, must have a lathe. The choice
was obvious, and | purchased a new ML7,
complete with the usual accessories, Dad
and | bringing it home in the boot of the
car. | constructed a sturdy stand/cupboard
from well-seasoned red pine, fixed it to the
concrete floor with rag bolts and mounted
the lathe on it, using Mr. Sparey's method
of ensuring that the lathe bed was not
strained. | was on my way! (See photo 1)

Power source

My father's contribution to this whole saga
became ever more significant, since he
was ultimately responsible for providing
the power to drive the lathe. Our house lay
on the edge of a rather remote village that
did not enjoy the benefit of electricity, so
my ever-enterprising dad found a derelict
fifty-volt lighting plant and bought it for
ten pounds! He then proceeded to rig up
the whole unit (photo 2), complete with its
twenty seven huge glass accumulators and
impressive control panel (photo 3), replace
gallons of sulphuric acid and complete all
the necessary wiring. This effort occupied
him in his spare time for some weeks but
finally, we prepared to see if the whole
system worked! | remember the scene, as

11. Drilling machine ?rﬁade whilst at
Loughborough.T.C.)

if it were yesterday, of Dad cranking the
starting handle and the engine bursting
into life - but with no sign of any electricity
generation! An electrician friend who had
come to oversee the house wiring was
crouching beside the dynamo cleaning the
commutator with rag and screwdriver
‘when suddenly the engine took on a new
and more strident note, the lamp above
our heads beamed a beautiful light and the
control panel dials sprang into life,
registering charging voltage, charging
amperage and state-of-battery voltage - a
most memorable moment in my life and
one which has stayed with me ever since.
(Incidentally, the plant ran for a further
fourteen years during which time it
required one cylinder re-bore and
replacement big-end bearing, one dynamo
re-wind and several replacement plates for
the batteries - not bad considering that it
was manufactured in 1916 and we didn't
acquire it until about 1948! What a tribute
to the excellence of British engineering at
that time!)

There was an immediate problem
however as far as the new lathe was
concerned. The lighting plant was fifty volt
D.C. and so | needed a motor that was
compatible. Fortunately, we heard of
someone in the locality who had been

running a similar lighting plant but had
subsequently acquired mains electricity. A
visit to his farm revealed that he
possessed a motor, which would indeed
suit my purpose, and it was duly
purchased, complete with start-up
rheostat. Another bout of activity in the
wiring department followed and | was
ready to take my first plunge into the
unknown. How well | recall those first
faltering steps into the mysteries of
turning. The many conversations with my
workmate had ensured that, at least, my
basic theory was all right but now | needed
to put it into practice. Again, Mr. Sparey’s
book came to the rescue with his design
for a tailstock dieholder and the first curls
of swarf began to appear. | duly finished
the job and celebrated the occasion by
cutting my first diestock-generated thread
in the lathe, accompanied by nods of
approval from Dad. (I still have this tool
and it is still giving good service).

The workshop proved a great success,
its double “skin’ proving a most adequate
defence against condensation and the
dreaded rust, contrasting sharply with
what | had hitherto been forced to tolerate.

| continued to use this workshop for
some years until | married, and moved to a
new home. Here | found myself back to
‘square one’ without a workshop and with
a different set of priorities.

Starting afresh

Setting up home was obviously the
immediate consideration and | couldn’t, at
that point in time, justify much
expenditure on a workshop. All was not
lost however, since the garden possessed
a |0ft. x 8ft. barn constructed from 4in. x
2in. timbers and clad with ‘featheredge’
boarding (see photo 4). It had a corrugated
iron roof, very much in need of
replacement, a stout door but no windows.
| reckoned however that it had the
potential for conversion to a workshop
and, over a period of some weeks, set
about transforming it.

The roof was easily and cheaply
replaced, after which | needed to consider
what to do about the floor; since the
building was raised up on two courses of
bricks, | decided to use these to give me
the level for it. The shed had obviously
been employed as a coal store and the
earth floor had sunk well below ground
level, which presented another problem.

12. Coronet circular saw/planer
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14. Woodturning lathe (home produced)

How should | fill this huge hole in order to
bring the floor up to the brickwork top?

The answer came unexpectedly. At the
time, the road was being repaired right
outside the house and guantities of
bituminous-bound gravel were being piled
up ready for removal. A word with the
foreman resulted in the workmen wheeling
in barrow loads of this material and
tipping it into the void until the level was
within about two inches from the top of
the brickwork. All | then needed to do was
to add a layer of concrete and the floor
was complete - and waterproof!

Windows were the next obvious item
and | was lucky in being given three ex.
W.D. units, which were already glazed and
ready for installation. After marking out
their locations on the outside of the shed
and cutting holes in the walls, | nailed 4in.
x 2in. frames into these positions and was
able to fix the windows into them with the
minimum of trouble.

Insulation was the next priority and here |
was somewhat at a loss, since any form of
boarding - plywood, plasterboard,
fibreboard etc. was outside my budget. My
cheap alternative was to procure some large
cardboard boxes from the local Co-Op. and
open them out flat. | dampened their
surfaces and, whilst they were in this state,
clad the inside of the building (walls and
rafters) with them, using clout nails. The
resulting appearance next day was most
satisfying, the cardboard having shrunk and
stretched very tautly across the timbers. |
covered the whole lot with cheap lining
paper and gave it a coat of white emulsion
paint, thus altering both the appearance and
the comfort factor very considerably.

rn_1.Cgeif

Electricity was provided by an overhead
cable from the house and some second-
hand electrical wire and fittings were used
to complete the job. Over several years,
this workshop was to prove most
satisfactory and | derived much pleasure
from its use befare circumstances forced
me to abandon it.

House move

Accepting another post in a different
county necessitated moving house and the
workshop problem manifested itself once
more. The cottage, which was to be the
new home, possessed a lean-to building at
one end (in all probability the wash house
at one time) and | was forced to take this
structure over as my temporary workshop
until | could organize something better. |
absolutely hated that nasty little shack! It
was too small, too cramped, the wrong
shape and, worst of all, was damp!

Nevertheless, | just had to tolerate it
and, in fact, it was several years before |
could find either the time or the cash to
take action against it! The right moment
finally arrived however and | decided to
remove all my tools and equipment to the
garage and knock the offending building
down - to be replaced by a purpose-built
one.

First, the size of the proposed building
was pegged out and shuttering boards
fixed in position straight, square and level.
The bricks from the old lean-to were
broken up and used as hardcore and
reinforcing mesh laid in position, after
which concrete was poured and levelled
off so as to form a ‘raft’ for the new

17. Wheel for spinning wheel 3
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| 15, Viceroy toolgrinder

workshop base. | opted to use 18in. x 9in.
x 9in. hollow concrete blocks as a speedy
means of providing a form of cavity wall
and, in the event, these proved eminently
satisfactory.

The flat roof was covered with ¥ inch
waterproof plywood and three layers of
roofing felt, glass wool installed between
the joists and a plasterboard ceiling fixed.
The inside walls and ceiling were then
plastered and skimmed. Three metal-
framed windows allowed for plenty of
natural light and adequate provision was
made for all the electrical power and
lighting.

Because the workshop was designed
from scratch, | was able to build it exactly
as | wanted it and what a pleasure it was
to move in and find that | had plenty of
elbow room and that everything was fitted
to a predetermined plan. Unlike the lean-to
shack, dampness and rust never featured
in this new environment, low wattage,
tubular heaters providing a stable
atmosphere in the colder months and a
fan heater supplying any auxiliary heat
that | needed. This was a lovely workshop
and one that | much regretted leaving
some fifteen years later.

"

LY

33



Current
accommodation

I built my present workshop (photo 5)
nearly twenty years ago and this time |
wanted it to match the house, so |
constructed it of brick and provided the
‘cavity’ by adding the usual breezeblock
interior wall.

The building began life as a 20ft. x 12ft.
structure, but later | extended it so as to
provide a separate room for my
woodworking activities. Thus the final size
became 32ft. x 12ft. with a door at either
end and five windows. Internally it was, as
with the previous one, plastered, skimmed
and finished with white emulsion paint.

Again, | fitted it with low wattage
tubular heaters controlled by a thermostat
(the same equipment as was used in the
previous workshop) and provided
electrical sockets at suitable intervals
round the walls for all my machinery.
Main lighting was originally from 4 foot

For Sale: Collection of MEW

magazines comprising: Nos. 16 to 66
inclusive. Also Nos 68,69,70,74,75,76
and 78. £60-00 the lot. Please phone
Mr V Smith on 01480 461 436.

WANTED

Wanted: Due difficulties in South
Africa | have not been supplied with
issues 88 & 90 of MEW Does any one
have these for sale or copy? I will be
happy to pay all costs to get them to
South Africa. Please e-mail
cunning@mweb.co.za with the good
news .

fluorescent fittings but | have since up-
dated these to 5 foots with consequent
improvement in illumination.

| hawve, over the intervening years, fitted
individual lights to most of the machines,
these being plugged into the existing
sockets (with a minimum of dangling wiresl)

Security-wise, | have fixed bars at all the
windows (which are metal-framed
anyway) and fitted two mortise locks to
each door. | have reinforced these locks
with galvanised steel plates fixed to both
sides of the doors by bolts passing right
through them. The ‘keep’ side is also
protected by a hefty strip of steel screwed
securely to the frame, thus making it
extremely difficult for any would-be thief
to kick in or ‘lemmy’ either door. In
addition, my house alarm is also
connected to the workshop and | have
installed two security lights on the roof!
(What precautions we need to take in
order to protect ourselves from those
‘delightful” people who appear to be
largely immune from anything that our
society chooses to do - or am | beginning
to sound politically incorrect?)

-
- and equipment
This workshop is by far the best-equipped
one | have possessed and, unless something
very drastic happens to my life, the last one |
ever hope to build! Its only disadvantage is
that it is not attached to the house (imagine
the luxury of stepping straight into the
‘workshop without going outside) and | enjoy
working in it immensely.

The metalworking area houses a
Harrison L5 lathe, (photo 6), a Myford
Super 7 (photo 7), a horizontal miller,
(photo 8), 10 inch shaper (photo 9), tool
and cutter grinder, (photo 10) drilling
machine, (photo 11), power hacksaw,

Wanted: Information on 5in. x 36in.
Atlas lathe. | have no manual and am
missing a number of changewheels.
Any info/photocopies on the machine
and sources of spares would be most
welcome. Please phone Mr B C Spick
on 01476 566 234.

Wanted - for my 1947 Myford “M”
series lathe; has any reader a manual
to sell or be willing to provide
photocopies. The cost will be
reimbursed and any help greatly
appreciated. Please phone Mr N
Taylor on 01270 258 489,

Wanted = to purchase = Owners
manual (or photocopy) for Boxford
8in. Shaper. Please contact Gordon
Johnstone, R. R. 1 Legal AB. Canada,
TOG 1LO

Wanted - Canadian supplier
information - Having recently moved
to Canada from the UK, | am having
difficulty finding Canadian suppliers
for tools and materials. | can find
many USA suppliers but shipping and

double-ended grinder, propane equipment,
arc welder, grinder and buffer, plus three
workbenches and sundry hand tools.

The woodwork room houses a Coronet
combination circular saw and planer (photo
12), a bandsaw (photo 13) a woodturning
lathe (photo 14), and, most importantly, a
Viceroy horizontal grinder (photo 15)
designed specifically for woodworking
tools. Together with a large collection of
woodworking tools, this lot provides me
with all | am ever likely to need for my
amusement and my beautiful pastime.

Correction! | am in the process of looking
for a suitable aluminium furnace, which |
intend setting up near the greenhouse
when the wife isnt looking! This then,
together with a moulding bench already in
position within the garage, will provide an
extra string to my bow, and | hope to be
casting (again) before the year is out!

Projects

Finally, like most model engineers, | have a
whole heap of ideas and projects lined up -
either in my head or roughly sketched or
even partly experimented on. e.g. | have
long since cherished the notion of building
a more efficient type of drillymill, driven by
overhead gear but with power to tackle the
milling of steel components. To this end, |
have made several patterns and have
decided on a final design - but | advise no-
one to hold their breath!

The project photographs show:

My particular version of Westbury's
"Wyvern’ |.C. engine - finished and run last
year but still awaiting painting.

A partly constructed wheel for a
spinning wheel.

Components for a hot air engine — made
many years ago but resurrectedto
experiment with burners. @

Would readers wishing to make use of this facility please note that the maximum
total value of items accepted for a 'For Sale’ entry is £50.
To advertise goods of a greater value, please contact our Classified
Advertisement Department. Please indicate clearly if an item is intended for Link Up.

customs make this an expensive
operation. Would any Canadian
readers who can help please email
me at - rondaviesuk@shaw.ca
Many thanks Ron Davies

Wanted — MEW issues 78 and 91 to
complete the set for aged modeller.
Your price paid. Please phone Mr A
Blackbourn on 01509 890 818
{Loughborough)

QUICK TIP

From Doug. Ball

When tapping holes of around M5 size,
it may be found useful to employ a
cordless pistol drill with a spiral point
or spiral flute tap, rather than the
traditional tap wrench, and hand tap.

It is easier to align, and can be simply
driven in forwards, and then reversed
out.

Maodel Engineers’ Workshop



ORNAMENTAL

TURNING FOR
MODEL
ENGINEERS

n my last article (MEW issue 98) |

described both the conventional and

the modern versions of the Eccentric

Chuck with some notes on the
construction of the latter. This time |
examine the construction of the
conventional type. Readers who are skilled
machinists and have the time and the
inclination, should be able to make the
various parts of the chuck from the
drawings by using their own tried and
tested methods. As an ex-banker, my
knowledge of engineering has been
acquired haphazardly and is rather limited;
so the notes on construction that follow
are provided only in the hope that they
may prove helpful to those who haven't
done this sort of work before.

Construction -
conventional type
of Eccentric Chuck

The design | would recommend is based
on an amalgam of the basic Holtzapffel
model with later improvements by
J.H.Evans, John Bower, William Goyen,
George Plant and myself. It has a
foundation plate made to fit onto the lathe
spindle. Next, it has a sliding eccentric
plate with a central hole to accept the
spigot of a nosewheel and with dovetail
edges cut along its long sides. The plate
slides between two parallel dovetail bars,
one having provision for slide adjustment,
which are screwed on to the long edges of
the foundation plate. A tapered locking pin
passes through the slide and into the
foundation plate so that it may be locked
in its central or neutral position. Most
Eccentric Chucks have a leadscrew
mounted on one end of the foundation
plate, extending almost to the centre of the
chuck and passing through a nut fixed to
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John Edwards describes the conventional Eccentric Chuck

the sliding plate thus allowing the sliding
plate to be extended eccentrically in one
direction only. However, | prefer the
arrangement of the larger Rectilinear
Chuck (photo 1), which has a full length
leadscrew so that the sliding plate may be
extended in either direction. Supposing
one wished to cover the surface of a
workpiece with rows of similar cuts. The
chuck would be fixed vertically by the
index and division plate and the first row
of cuts may be made across the face of the
work by a cutting frame fixed at
equidistant intervals controlled by
movements of the slide-rest (cross-slide).
After the central row of cuts has been
completed, the slide of the chuck may be
set eccentric by the same interval as
allowed between the cuts and then
another row may be cut. With the
conventional chuck the cuts could be made
at prograssively greater eccentricities until
one half of the surface is completed; i.e.
the half opposite to where the eccentricity
of the chuck is available. In order to
ormnament the other half it is necessary to
rotate the nosewheel by 180° and, if the
cuts are other than circles the angle of the
cutter would also need to be re-set.

However, with the full length leadscrew it
is possible to ornament on two opposing
eccentricities at one setting of the
nosewheel, i.e. the rows may be cut both
above and below the centre line, thus
decreasing the possibility of inaccuracy. |
hope this example illustrates clearly the
advantages of the conventional type over
the modern version previously described.

A full length leadscrew crossing the
centre of the chuck necessitates a thicker
sliding plate to accommodate the
nosewheel holding screw. However, this is
avoided by placing the leadscrew to cne
side of the centre line where a full length
groove can be cut in both the foundation
plate and the sliding plate.

Eccentric Chucks do not have a
counterbalance mechanism because they
are not generally run at high speed. In
normal use they are only run when locked
in the central (or neutral) position when
they are in balance; in this state they are
run at sufficient speed merely to skim the
workpiece true all over before applying
any ornamental cuts. The larger Rectilinear
Chucks, contrary to appearances, are also
in balance when in the neutral position but
they are not intended to be run at anything

L A

2. Eccentric Cutting Frame made by Tony Brooks
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more than a very slow speed (say, up to 50
r.p.m.). However, if one is to be used for
multi-centre turning at speed, such as in
making a spiral-staircase pattern or a
madel crankshaft, there is no reason why a
counterbalance mechanism cannot be
added. It could take the form of an
extension to the foundation plate on which
could be mounted a series of weights that

3. Eccentric Cutting Frame made by
Holtzapffel
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may be increased or decreased with
progressive changes in the eccentricity
and the weight of the workpiece.

First, a foundation plate is made
(drawing 1); bronze is the preferred metal
but brass, mild steel or cast iron will
suffice. In choosing the metals, it is as well
to consider that less wear occurs between
moving parts of disparate materials; such
as brass or bronze against steel or iron.
The foundation plate may be made (as in
phato 3 of the previous article in issue 98)
from a casting with a central boss, or
fabricated from a plate and a cylinder, (the
parts being joined by welding or by silver
solder and steel pins), or with a separate
backplate as in photo 6 of the previous
article, bolted on to the plate. If made in
two parts the cylindrical piece should be
made to fit accurately on the lathe spindle;
i.e. by a screw thread with accurately

turned register or a Morse taper,
whichever fits your lathe. Then, whilst
fitted tight to the spindle the end of the
cylinder should be turned to a true spigot
to fitinto a hole bored in the centre of the
plate. Before joining the two components
together, it is worth considering the
orientation of the chuck in relation to the
division plate. |deally, the chuck should be
capable of being set horizontal when the
index is in the highest numbered hole in
any row on the division plate. This is
because, for some operations, it is
necessary to set the chuck exactly
horizontal (or vertical) to take the first of a
series of ornamental cuts. If neither of
these positions allows the index to be put
into the highest numbered hole in the
division plate there is a greater risk of
errors in counting divisions for the pattern.
The cylindrical section should be screwed
firmly on to the lathe spindle with the
index in the middle of its range of
adjustment and the two components
should then be joined together temporarily
with the foundation plate horizontal and
the index in a highest numbered hole. The
pieces should be marked lightly so that
after being remowved from the lathe they
may be joined permanently in the marked
position. Next, the surface of the
foundation plate should be turned truly
perpendicular to the lathe axis.

If made from a single casting the piece
is chucked by the boss and the ends and
face turned flat; then it is chucked flat side
down on a faceplate, the boss turned true
and the screw thread (or Morse taper) is
cut; then the piece is reversed again and
mounted directly onto the lathe spindle so
that the foundation surface may be turned
absolutely true and perpendicular to the
lathe axis. If possible, the thread should be
cut so that the foundation plate may be
orientated to the division plate as
described above. | can only suggest that
this be done by trial and error by re-
chucking the plate and skimming the
register surface until it can be orientated
correctly. | should be glad to hear from any
reader who knows of a more effective
method of achieving this. A small pilot
hole, say, 0.125in. dia. is drilled and
reamed through the centre of the plate and
a temporary pin fitted upon which the
sliding plate may be mounted centrally.

The sliding plate (drawing 2) is a bronze
(or brass) rectangular plate, turned true on
both faces so it is perfectly flat, but with a
boss or spigot on one side to receive the
nosewheel, and a pilot hole is drilled in the
centre and reamed so it will fit over the
locating pin in the centre of the foundation
plate. Like the foundation plate the sliding
plate may be made from two pieces silver
soldered together and joined by steel pins
for added strength. The sliding plate is
then mounted on a milling or shaping
machine and its long sides are chamfered
at 60°, accurately parallel and equidistant
from the centre hole. The two plates are
pinned together temporarily so that all the
long sides are parallel and they are
clamped together in this position.

Two steel slide bars are each chamfered
along one side at an angle of 60°, drilled to
receive three holding screws; the fixed bar
(on the left in drawing 1) is drilled to
recejve two fixing pins (pins of about
0.125in. diameter will suffice} and both
bars are then clamped on to the long
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edges of the foundation plate so that the
sliding plate fits snugly between the bars.
The holes in the bars are then drilled
through into the foundation plate, the bars
removed and tapped (0.375in. BSF or
similar), the screw-holes in the foundation
plate are enlarged to clearance size and
the screws and pins fitted. (In chucks made
by Holtzapffel and others these screws
were fitted in reverse; i.e. they were made
to pass through the bars and screw into
the foundation plate but that meant that at
any one time at least two of the screw-
heads were overlapped by the edge of the
nosewheel and therefore inaccessible to a
screwdriver, thus making it inconvenient to
adjust or dismantle the chuck.)

The central pilot pin is removed and
discarded so that the slide can move stiffly
between the bars and it should be lapped
with a non-invasive abrasive until it slides
smoothly and freely. The moving bar (on
the right in drawing 1) is unscrewed and
the three screw-holes are then elongated
slightly by filing so that the bar may be
tightened or loosened against the sliding
plate by means of the large heads of two
set-screws screwed into the corresponding
edge of the foundation plate (these screws
may be seen at the bottom of photo 1).
Their holes are drilled and tapped as close
as possible to the top edge of the
foundation plate and the bar is made wide
enough to overhang that edge by a small
amount. The large heads of these screws
bear upon the bar and when tightened
they squeeze the bar against the sliding
plate, thus removing any play. The holes
for the tapered central locating pin are
drilled and reamed only after the sliding
plate has been fitted.

With the whole assembly fitted on the
lathe spindle the boss on the sliding plate
is turned true and a hole is bored centrally
into which will be fitted the central spigot
of the nosewheel. The slide is then
removed and chucked by its top surface
so that its central hole runs true and a
recess is cut in the centre of the underside
of the slide to receive the washer and
holding screw.

The nosewheel (drawing 3) is a 96-tooth
(or, alternatively, a 120 tooth) wormwheel
with a screw-threaded nose on which
work-holding chucks may be mounted. It is
best made from a single casting in bronze
but, alternatively, may be fabricated in two
parts like the foundation plate. The whole
should be rough-turned all over then
turned accurately to fit, on the underside,
the boss of the slide, and on the top side, a
screw-nose is cut to fit your work-holding
chucks. For a wormwheel of 96 teeth at 10
t.p.i. the wheel section should be turned to
3.4in. diameter, {or for 120 teeth the
diameter should be 4.25in.). The teeth (or
grooves) should be cut to the left of centre
(i.e. near the edge that fits over the boss of
the slide) so that sufficient space remains
along the right hand end for each cut to be
marked by an engraved line. Every division
should be indicated by a fine engraved
line, and then following “ornamental
turning” convention, every third division
by a dot, every sixth division by a diamond
and every twelfth division should be
numbered: 12, 24, etc.

Then the washer and holding screw are
made and the nosewheel is fitted to the
sliding plate. Note that the square hole in
the washer fits over the matching feature
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on the nosewheel and thus both retains
the wheel and obviates the tendency for
rotation to undo the holding screw. The
worm and tap (or hobbing spindle), if not
having been made already, are made next
and they may both be cut 10 t.p.i. at the
same setting on the lathe. To make the
worm fit in its cage it may be necessary
to cut it slightly undersize, say, to about
0.450in. OD; then it will fit into the hole in
the cage, which should be tapped, with a
finer thread to take the end screw. It may
be necessary to vary the dimensions in
the drawings to suit the taps and dies you
have available. The Horizontal Cutting
Frame (HCF) (described in MEW Issue 94)
will be suitable to cut the wormwheel; it
is set to the helix angle of the wormwheel
which, in this case is (near enough)
11.5deg. and, using the spindle with the
single cutter, each groove is slashed
roughly while the lathe is fixed at each of

the 96 positions by the index and division
plate. Care should be taken to advance
the cutter to exactly the same depth for
each groove.

Mext, the spindle with the single cutter
is replaced by the hobbing spindle and
the wormwheel is hobbed all around by
engaging the spindle in the slashed
grooves and rotating it by hand until it
will run freely all around without either
jamming or disengaging. Then it is driven
by the overhead; slowly at first (| use a
% HP 3-phase motor with inverter for
variable speed) then it is run at increased
speed until all the grooves are cut evenly
to full depth and the worm will fit and
turn smoothly.

The worm cage (drawing 2) is made
from a piece of hardenable flat steel bar
3.0in. long, bored 0.460in, diameter for
2.5in. of its length and the remaining 0.5in.
is bored 0.312in. The centre of these holes
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must coincide with the centre of the cuts in
the wormwheel which, if the
measurements on the drawing are
followed accurately, should be 0.500in. (i.e.
half the width of the part of the nosewheel
in which the teeth are cut, [0.625in. -
0.185in. + 2] = 0.220in. plus the depth of
the register on the nosewheel 0.375in. less
the depth of the register on the sliding
plate, 0.095in. A screw of 0.250in. BSF is
made to fit tightly in the underside of the
pivot end and that screw will hold the cage
down firmly onto the sliding plate so that
it can be swung from side to side without
rocking. The wide bored end of the cage is
then screw-cut 0.500in. x 32 t.p.i.

The centre section of the topside of the
cage is milled out and the end screw with
a female bearing centre is made to fit
tightly in the 0.500in. threaded hole.
These screws are all tailor-made to fit
tightly so as to avoid the need for lock-
nuts to prevent them unscrewing in use.
The worm, is now fitted into its cage so it
runs smoothly and without play; then the
parts may be hardened (or case-
hardened). The cage is placed firmly
alongside the nosewheel to determine the
positions of the holes required to fix the
cage to the sliding plate. A pilot hole is
drilled for the pivot screw and the full-
sized hole is bored through from the
underside of the sliding plate where it is
counter-bored to receive the head of the
pivot screw that will hold the cage down
on the sliding plate. The cage may now
be positioned so that the worm meshes
perfectly with the nosewheel and the
cam-lock and spring (drawing 2) may
next be made and fitted. The spring is
filed and bent to shape then hardened
and tempered. A rectangular slot is drilled
and filed carefully in the sliding plate so
that the tang of the spring may be
pressed in so tightly as not to move. The
camlock is filed to shape and, with the
worm pressed firmly against the wheel,
its position is marked and the screw-hole
drilled and tapped into the sliding plate.
This is another screw that should have a
very tight thread so that it will not work
loose. Some light filing may be required
to adjust the shape of the cam to allow
the cage to move smoothly from the
closed to the open position (as seen in

drawing 4). Then the positions for the
indicator pins may be marked; these must
be diametrically opposed so that, for
example, when one pin indicates the 96
division the other will indicate 48 (or 120
and 60). The nosewheel must then be
removed for the holes to be drilled and
the indicator pins driven tightly into them.

The end-plates may be made from steel,
bronze or brass; the central {leadscrew)
holes fall exactly between the foundation
plate and the sliding plate and the outer
(screw-fixing) holes fall on the centre of
the edge of the sliding plate.

The leadscrew (drawing 1) is made
from a 0.500in. diameter silver steel rod
screw-cut to 10 t.p.i., double start or 20
1.p.i., single start. | prefer the latter as
being easier to make and easier to set
accurately to the desired eccentricity. It is
convenient to make it 0.375in. BSF which
is 20 t.p.i. The adjusting end is turned
down to 0.250in. diameter to pass through
the end plate. The nut is made from a
brass rod 0.500in. diameter and 0.500in.
long and threaded to be a snug fit to the
leadscrew. The nut is soldered into a
recess cut into the half-round groove on
the underside of the sliding plate.

The leadscrew micrometer is turned
from 0.500in. diameter brass rod, bored
0.250in. and engraved 0, 1, 2, 3, 4, with
intermediate lines for half-divisions. The
chuck should be assembled, the leadscrew
fitted and the end-plates screwed on; the
plates should be aligned and the taper pin
inserted to lock the chuck in the neutral
position and the micrometer should be
fitted so that the leadscrew can turn freely
without end-play. Then a hole is drilled
through both the micrometer and
leadscrew, a locking pin fitted and the
first, or zero, position should be marked
on the micrometer.

It is most convenient at this stage to
make also a similar micrometer for the
worm. Whilst it is usual to broach this
out to a square hole 0.250in. across flats,
this seems to me an un-necessary
complication and it can be just as
effective if drilled and pinned like the
leadscrew micrometer. The zero division
of this micrometer should also be
marked when the worm is engaged and
the nosewheel indicator pins are exactly

Drawing 4 Worm cage open ©

in line with the 96 and 48 divisions (or
120 and 60 if applicable).

Engraving is a whole new subject and,
to be perfect, needs considerable skill.
However, reasonable results can be
achieved with a seriber and seribing block,
the index and division plate and a set of
number punches. Each micrometer may
be chucked on the lathe and the spindle
rotated so that the scriber may score two
lines around the circumference; then,
using the 120 row of divisions, five equally
spaced full length and five intermediate
half-length horizontal lines may be scribed.
The nosewheel may then be chucked and
the spindle rotated so that the scriber may
score a line from the end of one cut
groove to the edge of the nosewheel; then,
by indexing around, lines may be scored
for every groove. Then, using punches the
numbers, diamonds and dots may be
added. For the punching operations the
nosewheel and micrometers may be held
in the vice by soft jaws. This must be done
carefully as the punches need to be placed
accurately so the numbers appear well-
aligned and they should not be struck too
hard. It is important that the nosewheel
should not be distorted; but even so, the
punches will cause the brass to bulge a
little and the bulges may be removed by
light filing then finished on the lathe by
gentle use of abrasive paper. The ends of
the leadscrew and worm are milled and
filed into a square section, very slightly
tapered, so they may be adjusted by a
winch handle or key (like a clock key).

It only remains for screws to be made
for the endplates, the steel parts to be
burnished and the brass or bronze parts to
be finished and lacquered. A soft abrasive
may be used to cloud the surface of the
brass/bronze then a curling pattern may be
applied with a piece of slate or Stone of
Ayr. The pieces should then be thoroughly
cleaned in a dust-free environment,
heated to about 70° C., brushed with
shellac lacquer and allowed to harden.

My next article will feature the Eccentric
Cutting Frame (ECF), a more versatile
instrument than the simple fly-cutter
previously described, and capable of
cutting circles, flutes, shallow circular
recesses or grooves for inlaying and also
may be used for planing facets; all
accurate to a few thousandths of an inch.
Sorry, | still can't think in metric!

Once again | will describe both a modern
version and the conventional type; the
modern one (photo 2) was designed and
made by Tony Brooks on the lines of a
boring head used on a milling machine. Itis
simpler to make but not quite so versatile in
use as the conventional type (photo 3). @
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TRADE COUNTER

The format of Trade Counter has been changed for this 100th issue and includes comment and
information from suppliers together with opportunities for readers to win vouchers or products. The
winner of each item will be the sender of the first postcard drawn on 10th September 2004, from the
relevant sack carrying the correct answers to the questions. A separate card should be sent for each
of the six competitions. The editor’s decision is final and no correspondence will be entered inta

Folkestone Engineering
Supplies

Arc Euro Trade

Ketan Swali tells us:

“Established in 1986, by my father Ashwin Swali
and me, Arc Euro Trade specialised in the
procurement and supply of ball, roller and
needle roller bearings for industrial
applications. Over the years, we have built up a VOUCHER
good relationship with the major U.S., British,
European, Japanese and Chinese bearing
manufacturers and have supplied bearings far applications
ranging from miniature instruments, through to large scale
applications in Steel Rolling Mills. We now carry in stock a
good range of bearings for the Model Engineer.

Company management has now passed to me and my wife
Sheetal, and in addition to bearings, in recent years, we have
used our knowledge of
pracurement from China
to expand our product
range to include
engineering products for

- the Model Engineer, at a
Low cost digital scales competitive price. In
from Arc Euro Trade. addition to a considerable
variety of consurnable
cutting tools, we also carry a wide diversity of workholding
and measurement products. Our range of machine tools
extends from the mains powered Mini drifl at just £15-00 up to
the X3 Mill at a little under a thousand pounds. Having for
some time supplied the low cost digital scales, a logical
extension is the Digital Handwheels fitted to the C3 Mini
Lathe. First shown at Sandown, these are essentially rotary
encoders directly fitted to the feedscrews. As such they do not
eliminate backlash calculations, but do make a very “easy hundredth edition we are pleased to offer readers a cased set
read” alternative to the usual dial. of ME taps and dies with a retail value of over £100 as a

Whereas some suppliers maintain an inspection presence in prize.”
the source factory, our policy is (apart from the smallest
machines), to dismantle, inspect, and reassemble at our works.
This activity is supervised by David Westgate, and his
experience of electronics and CNC matters is allowing a further
extension of activities into the supply of stepper motors and
drivers.

Please call us for our latest catalogue. We will also be
posting updates in the ME & MEW and launching our new
website very soon.

The team at Arc Euro Trade take this opportunity to wish -
MEW a happy 100th Anniversary, and are pleased to offer a =2
wvoucher for £150.00, which may be redeemed for products from
our catalogue, by the lucky winner”,

From John and Laura Bridges:

“Folkestone Engineering Supplies (FES) are pleased to support
Model Engineer’s Workshop in its 100th edition
celebrations. FES was founded in 2001 to provide
engineering materials to model engineers.
We keep a wide range of material types
including Brass, Copper, Stainless Steel,
Aluminium, Mild Steel in round, square,
hex flat, angle and sheet. As an added
service to customers, the addition of an
Edwards Trucut guillotine allows the firm to offer
a “Cut to size” facility. To complement our range
of spring steel we can offer a hardening and tempering service,
using a digital controlled muffle furnace. Not all customers are
dyed in the wool model engineers. One gentleman recently
purchased a quantity of stainless steel sheet. He later phoned
to confirm the satisfactory completion of the ultimate in zero
maintenance bathroom panelling.

This year Chinese demand has been significantly
influencing the supply and price of material, however FES
value means we continue to offer not only competitive prices
but also good material in good condition and normally ex-
stock for immediate delivery.

We also offer a range of fasteners in metric and some
imperial threads and have recently added a range of quality
taps and dies to our catalogue. Our free catalogues are
available by phoning 01303 894611 or by visiting our web site
at www.metal2models.btinternet.co.uk

In celebration of Model Engineers’ Workshop’s one

Spring steel strip from Folkestone.

PRIZE DRAW ENTRY

To enter the 10th September draw for this prize,
please answer the following questions.

PRIZE DRAW ENTRY

To enter the draw for this voucher, which will be made on
10th September 2004, please answer the following 1. What make of machine as been installed to give a
questions. “Cut to size” facility

2. What equipment is used to give a hardening and
1. In what year was Arc Euro Trade established? tempering service.
2. Who is supervising the inspection of machines?

Send your answers on a postcard with your own

Send your answers on a postcard with your own name
and address to “Arc Euro Trade Competition, Model
Engineers’ Workshop, Berwick House, 8-10 Knoll Rise,
Orpington, Kent, BR6 0PS.”

name and address to “Folkestone Engineering
Supplies Competition, Model Engineers’ Workshop,
Berwick House, 8-10 Knoll Rise, Orpington, Kent,
BR6 OPS.
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Camden Miniature
Steam Services

Warren Machine Tools

From Adam Harris:

“However you look at it, a Centenary is a
significant occasion, and congratulations
are certainly due to the publishers and the
editors of Model Engineers Workshop
on reaching the 100th issue. Equally
significant is the fact that this success has
been achieved against a background of ever
increasing de-industrialisation, if there is such
a word, in the western economies, and the U.K. in particular,
and it suggests both that those who have been employed in
engineering wish to retain their skills, and especially that
there are still plenty of people who wish to acquire these
skills, even if they have to teach themselves. Our own
experience as one of the biggest suppliers of engineering
books for hobbyists bears this out, as we receive frequent
telephone calls from people
seeking “an idiot’s guide to
the lathe”, who turn out to
have just bought, or often
inherited, a lathe at which they
are proudly looking,
wondering where to start.

In fact, whilst one should
bemoan the rundown in
British manufacturing
industries, if anything it has
worked to the overall benefit
of model engineering, in that it
initially released a flood of
machine tools onto the market
and, whilst this has now diminished, a visit to any model
exhibition today will offer a bewildering choice of tools and
other equipment at bargain basement prices.

Whilst I haven't the figures to absolutely prove it, | rather
suspect that the cost of creating a workshop has never been
cheaper when related to income. So, in my opinion, the
outlook for model engineering is bright, even if it is gradually
moving from the club/steam basis of many years standing.
Clubs will no doubt continue to be a focal point for many
years to come, but again we are noticing a trend away from
stearn propelled projects which, whilst they remain popular,
are increasingly being replaced by Stirling and IC engines,
and the making of workshop tools.

As it covers both the using
and making of tools of all
descriptions Model Engineers”’
Workshop is well placed for
the future, and | look forward
with interest to the next one
hundred issues and to seeing
it evolve and change as our
hobby undoubtedly will.”

Adam has very kindly offered
a £150.00 Voucher for
books/videos from Camden.

PRIZE DRAW ENTRY

To enter the draw for this, which will take place on
10th September 2004, answer the question

What three topics, in Adam’s view, are increasingly
replacing steam propelled projects?

Send your answer on a postcard with your own
name and address to “Camden Competition, Model
Engineers’ Warkshop, Berwick House, 8-10 Knoll
Rise, Orpington, Kent, BR6 OPS.”

Roger Warren comments:

“Warren Machine Tools established their Warco brand 28 years
ago. The original family engineering business traded as
Engineering Services, working mainly for Dennis, the lawn
mower and fire engine manufacturer in Guildford.

When the company replaced their machinery they were
astonished by the demand for redundant lathes and milling
machines. The entrepreneurial spirit dictated that
there must be a market for used machine tools.
Gradually the company changed from sub contract
engineering to machine tool trading, thus Warren
Machine Tools was established.

The bulk of the machines tool sales were
exported to the Middle and Far East by container. In
addition to the export sales there was a strong demand
from the home market, especially model engineers who
required small bench top mills and lathes. The model engineer
demand was almost impossible to fulfil, there were very few
small machines available on the market. Again an opportunity
was recognised and in 1976 the first container of milling drilling
machines arrived from Taiwan.

Demand from model engineers strengthened to the point
that the company decided to cease trade in used machines and
concentrate their efforts in building the Warco brand. Regular
trips were made to Taiwan to check quality, which in the early
days was necessary. These inspection visits also served as an
opportunity to find new products to add to the expanding
range.

Gradually the Taiwanese economy expanded to a point where
their production costs increased to an uncompetitive level.
Warco took the decision to source their range from China. The
experience gained in Taiwan served as an excellent foundation
in dealing with the Chinese factories. Again independent
inspection is necessary, this time however there are too many
machines in production for ohe person to inspect. Warco work
with a team of three inspectors who remain in the factory
throughout the build process, supervising assembly. Inspecting a
finished product is not always sufficient.

The strong engineering background of the company has
always been a bonus in their selection of products, there is no
substitute for hands on experience. It is undoubtedly this
knowledge which has helped the company to grow into the
leading supplier of
machine tools to B o collsrs
model engineers.” . ;

To celebrate this one
hundredth issue,
Roger has put up a
voucher to the value
of £150.00 which can
be used for the
purchase of items
from the Warco
product range.

Warco’s tooling range includes the ER
series collets and chuck.

PRIZE DRAW ENTRY

If you would like to enter the draw for this, which will be on
10th September 2004, then please answer the following
guestions.

1. In what year did Warco's first container of machines
arrive from Taiwan?
2. How many people are in the inspection team in China?

Send your answers on a postcard with your own name and
address to “Warco Competition, Model Engineers’ Workshop,
Berwick House, 8-10 Knoll Rise, Orpington, Kent, BR6 OPS.
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Hemingway Kits

Kirk Burwell writes:

“Trading since 1976, the Hemingway business was

originated by Neil Hemingway, who built up a well
respected range of kits. The business passed to John Corlyon
who continued the tradition for some years until | and my
wife, Sandra, bought it over last year. Qur aim is to build on
the excellent basis established earlier and continue to grow
the range of over 60 unique tooling projects. Developments
are in hand along a number of avenues.

Gear Cutting for Clockmakers

The Trent Pinion Mill, which debuted at Harrogate, will be
available in kit form from late July, priced without motor at
£154.60. The Trent products are based on the original designs
of the late Elliot Isaacs, a friend and colleague of clockmaker,
Alan Timmins. Mr. Isaacs’ robust designs have been
reviewed and developed by Alan to include dedicated
castings and dovetailed work slides to both ease manufacture
and improve accuracy. The Trent range will be joined shortly
by a wheel engine, depthing tool and a continuous form
relieving accessory for making 12 tooth cycloidal gear cutters.

The Quick Step Mill

Praised by all who have ever used one and envied by all who
have ever seen one, Hemingway is proud to announce an
agreement with John Payne to assume responsibility for both
distribution and manufacture of the Quick Step Mill. We are
looking forward to promoting this unigue tool to a new
generation of small workshop ewners.

Rear Tool Post for the Larger Lathe

Suitable for lathes up to 5%in. centre height, Hemingway's
new kit includes the casting and all material to complete a
substantial Rear Tool Post for your Boxford, South Bend,
Atlas, Chester, Harrison, Myford 254, Colchester, Warco,
Grizzly.... plus many more. Based on George Thomas’ Super
7 design, this tool attaches to a single T sfot in the rear of
your cross slide and is available now for £40.23.

2 Jaw Chuck

A 2 Jaw chuck.... are you mad? No; these are still very
popular in the world of brass fittings, enabling awkward
shapes to be held and the set-up repeated whenever
required. Developed by Mark Figes, whose original version
was featured in MEW issue No 32, Hemingway's 5in. kit
version is on offer for £29.35.

Hemingway’s Workshop Accessory
Catalogue can be downloaded from
www.hemingwaykits.com
http://iwww.hemingwaykits.com or
by sending £2 to Hemingway Kits at
126 Dunval Road, Bridgnorth,
Shropshire, WV16 4LZ.

We are delighted to continue the
association with Model Engineers’
Workshop, and are pleased to
underscore this 100th issue by

Hemingway drawings
offering readers a voucher for £150.00 ,., pre?:are}::f by CAg

for Hemingway products.”

PRIZE DRAW ENTRY

The draw for this voucher will take place on
10th September 2004. To enter, please answer the
following questions.

and include 3D
rendered views.

1. Who has undertaken development work on the Trent
Pinion Mill
2. Who described the two jaw chuck in MEW issue 32.

Send your answers on a postcard with your own name
and address to “Hemingway Kits Competition, Model
Engineers’ Workshop, Berwick House, 8-10 Knoll Rise,
Orpington, Kent, BR6 0PS.

Newton Tesla
(Electric Drives) Limited

George Newton tells us:

“Established in 1987, Newton Tesla (Electric Drives) Ltd are
well known to industry for their supply of variable speed
drive systems for electric motors of up to 900KV (1,200HP)
for such diverse applications as stone crushers in quarries,
water and waste treatment, newspaper printing and food
manufacturing.

George Newton, the managing director of the company
and a model engineer, was fed up with the unreliable
and noisy single-phase motor on his home
lathe, not to mention the irksome belt changing
to find the speed that best matched the job in
hand. He installed an inverter and quickly realised
what a transformation it made to the machine.
As time passed, inverters became smaller
more advanced and less expensive such that he
decided to design a purpose built system that
could be bolted straight on to any Myford ML7 or
Super7 lathe in a matter of minutes. A new three-
phase motor is included in the price of the set-up. The
response from the model engineering fraternity was
staggering!

Over 1,000 units have been made so far and users are
always amazed at how smooth their machine becomes; for
most cutting operations it is possible to leave the lathe in it's
highest belt speed as the motor can be varied over a 10:1
ratio with no loss of motor torque

A Newton Tesla CL750 package
set up for bench test.

The electrical efficiency of an inverter is about 98% and
utilizes “sensor-less flux vector” technology that can develop
up to 300% motor torque at 3HZ. Motor cooling at low speeds
is not a problem and due to the complete protection afforded
by the inverter, it is virtually impossible to damage the motor.
The inverters are set to give 60HZ maximum frequency, giving
a useful 20% speed increase in lathe speed.

George and his team are planning to expand the range of
drives available to the home machinist in the future to
include Colchester, Harrison and all Bridgeport milling
machines. The team congratulate the MEW team on the first
100, and are celebrating the milestone by offering a voucher
to the value of £150.00 against the purchase of a Newton
Tesla drive.”

PRIZE DRAW ENTRY

If you wish to enter the draw for this prize, (which will
take place on 10th September 2004), answer the
following questions.

1. What is the efficiency of a typical variable frequency
inverter?

2. What is the maximum percentage motor torque that
can be developed with a system from Newton Tesla?

Send your answers on a postcard with your own name
and address to “Newton Tesla Com petition, Model
Engineers’ Workshop, Berwick House, 8-10 Knoll Rise,
Orpington, Kent, BR6 0PS.

August/September 2004
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CLEANING BALL

SCREW

ASSEMBLIES

.
¥

1. The brushes caked with “grot”

eaders may recall that about two

years ago | described the fitting of

ball screws to my Wabeco mill. |

replaced the original Acme screws
because after a couple of years of heavy
usage (several hours every day) the X and
Y screws were showing a small amount of
wear over the central portion. The screws
were still essentially perfectly OK and
would have given years more service.
Being somewhat of a perfectionist and
also fascinated by the concept of ball
screws | decided to make the change. Two
years on what has been my experience of
ball screws and was the exercise worth all
the effort? In general, the answer is a
qualified yes.

The problem

Ball screws, in spite of what readers may
have read, do have a problem. Acme

screws are not seriously affected by the
dust and swarf present in all workshops.
Conversely, ball nuts are very sensitive to
the ingress of fine particles of swarf. The
Wabeco mill is fitted with excellent bellows
to stop swarf reaching the screws.
However, much of my work involves
machining engraving brass and hence the
swarf produced varies between small chips
and fine dust and in spite of strenuous
efforts to keep everything clean, the fine
brass dust seems to penetrate every space
in the machine and sticks to the oil
covering the screws. Ball nuts are fitted
‘with wiper brushes to prevent dirt entering
the nut but after a time brass dust and oil
accumulates on these brushes and soon
thereafter enters the nut and impedes the
free rolling of the balls. Photo 1 shows the
brushes on the nuts from my mill caked
with grot! In contrast to what one might
expect, the result was that the backlash

42

Dick Stephen describes the
maintenance procedure for
these precision items.

increased to intolerable levels. The only
solution was to remove each nut, strip it
down, wash out all the muck in a paraffin
bath, reassemble and refit it in the mill.

Dismantling
procedure

This sounds all very simple, however a
few words of warning are appropriate. If
you don't know what you are doing and
you remove the screw out of a ball nut you
will end up with a large number of small
ball bearings spread all over the workshop
floor which you will have great difficulty
finding! Photo 2 shows a top view of my
ball nuts each with a keeper to retain the
balls in place. These keepers are tubes
with an outside diameter slightly less than
the core diameter of the screw. Photo 3
shows one of the nuts on a length of
screw, the keeper tube and a spigot fitted
into the end of the screw. When | fitted my
ball screws, a short length of screw was
left. Fortunately, | kept the off cut as it has
been invaluable for re-assembling the
nuts. To remove the nut the keeper tube is
fitted over the spigot and pressed firmly
against the end of the screw. The screw is
then withdrawn from the nut leaving the
keeper in its place. The spring clips on the
keeper prevent it falling out. To replace the
nut this procedure is carried out in reverse.

The next job was to dismantle the nut.
All the work of cleaning the nuts is best
carried out on an old towel spread over
the bench. The reason for this is to prevent
any dropped balls vanishing. The towel
effectively holds any dropped balls. Begin
by removing the two screws that hold the
ball return tube in place. Do thisin a
plastic tub in which the nut will be
washed. Remove the keeper tube and
cover the nut with clean paraffin. Wash the
balls and the housing particularly the
brushes. Photo 4 shows the amount of
swarf that had accumulated in one of the
nuts. It was not surprising that with this
amount in the nut it didn't work all that
welll Dry off all the excess paraffin.

Reassembly

The next task is to replace the balls, Insert
the screw into the nut housing. Using a
wooden toothpick as a probe, line up the

Model Engineers’ Workshop
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recycling holes with the screw thread (see
Photo 5). Place one ball in the right hand
hole and using the end of the toothpick
push the ball firmly down. You should feel
the ball engage with the screw thread.
Continue pressing the balls in place with
the toothpick until about ten balls have
been inserted. The balls can now be
inserted one at a time and picked up by
advancing the screw a bit each time.
Periodically compact the balls using the
toothpick. When a ball becomes visible in
the left hand recycling hole, stop adding
further balls. The remaining balls are

August/September 2004

placed in the return tube. Block one end of
the return tube with a small amount of
grease. Add the remaining ball to the tube
and the block the remaining hole with a bit
mare grease. The grease will stop the balls
falling out of the tube. Replace the return
tube in the housing and keeping it in place
with one finger turn the screw to check it
runs smoothly. Secure the return tube with
the two screws. Ball nuts are fitted with an
oil port for continuous |ubrication. The
advantage of continuous lubrication is that
it washes out any swarf before it can cause
a problem. This is not practical in most

4. Brass swarf clearly visible.

hobby mills. To improve the lubrication of
my nuts | have fitted oil pipes to the nuts
(see Photo 6). This allows me to squirt oil
into the nut at frequent intervals hopefully
removing some of the swarf that may have
entered. At the larger industrial scale,
lubrication is often via a centralised
lubricator, which may be either manual or
fully automatic in operation, similar to that
shown in phote 7. With the screws re-fitted
to the mill, the backlash had returned to
0.015 mm, a very acceptable value.

If your machine has factory fitted ball
screws it is worth contacting the supplier
of the machine and requesting precise
information on how the ball nuts can be
remaved for cleaning. In my opinion it is
quite impossible to prevent ball nuts from
eventually becoming contaminated with
swarf. All equipment requires regular
maintenance if it is to perform well. Ball
nuts are no exception to this rule.

7. This automatic lubricator delivers oil to

ballscrews and table slides every 30
minutes.




SCAN 2 CAD V7.2

1. Scan 2 CAD opening screen

Purpose

Some time back we reviewed Scan2CAD V6 for the benefit of interested readers, if
anyone missed it then it should be explained that Scan2CAD is a computer
programme that enables raster drawings to be converted to vectors. Why should we
want to do this and what does this mean? Well, explained in simple terms, if we want
to scan a drawing into a computer this cannot be done in vector form, the image will
be a raster and although a drawing proagramme such as Corel Draw, or one of the
many others awvailable will recognise the format, CAD programmes cannot, they use a
vector image. Therefore while it is quite possible to alter a drawing in the basic
drawing programme this is not usually suitable for engineering purposes as such
programmes are not suitable for producing engineering drawings.

Rasters and vectors

It will help if the difference between the
two types is explained, a raster image is
made up of many minute squares, called
pixels, the vector image consists of a
series of lines, (Fig 1) and therefore is a
format that will be more familiar to most
readers. The Scan2CAD programmes
therefore convert it from raster to vector
and vector to raster if that should be
required. While it might be thought that
the latter idea has no place in engineering,
that is not strictly true, one may wish to
make a drawing and put it in a neat folder,
or give it a fancy heading. In that case the
original can be done in normal
engineering format and converted to a
more decorative form by changing it to
raster and embellishing it in that form. The
original article referred to above,
demonstrated how the programme was
used to change a very old and badly worn
blue print into a well detailed engineering
drawing, in a matter of an hour or so,
where as redrawing or tracing would have
taken very much longer. The new version,
Scan2CAD 7 makes such an exercise both
quicker and easier, with a number of
updated tools to assist in this.

Instructions and
rocedures

he instruction book that comes with the
programme is very comprehensive and
unlike many, lays out very clearly how to
use the programme and the new
handbook now contains 304 pages as
against 232 in the last version. A nice
touch is the fact that if for some reason a
scanned drawing cannot be improved, the
book has a no nonsense approach and
states quite clearly that such and such
cannot be improved. This can save a lot of
time trying to do the impossible, thus
saving a great deal of time and frustration.
This considerable increase in size reflects
the many improvements that have been
made in the update. It is impossible in a
magazine article to explain in full what can
be done, using Scan2CAD 7 as it would
literally mean printing most of those 304
pages, however let us start by having a
look at the basics.

All scanned drawings will be in raster
format, this means that everything is
drawn in a series of pixels and pixels are
tiny squares, the definition of the drawing
can be improved by increasing the
number of pixels and it is possible to

Stan Bray examines the latest
version of this software.

obtain a reasonable reproduction in this
format. There are a considerable number
of tools available in Scan2CAD 7 to allow
the scanned image (Fig 2) to be edited and
if these alone were used the programme
would be as good if not better than a
drawing programme costing considerably
more. For example all raster drawings
contain small holes in the lines, which
give them an uneven look, there is a tool
to remove these and if the lines look
ragged it is possible to increase the
number of pixels and cure that also. These
two tools are particularly useful when a
scanned drawing has lines that fade away,
they can usually be brought back to their
original form.

It is best if some limited editing is done
in raster form prior to conversion to vector
form, once again having converted to
vector there are tools to enable further
editing to be carried out and finally there is
the choice to either print the finished
drawing or save it as a DXF file. DXF is the
drawing exchange file format and most
CAD programmes recognise it. Readers
who have tried converting CAD files from
one format to another will know that it
does not always work out quite as
intended as different programmes use
different systems to create lines,
particularly when it comes to curves. They
are invariably broken into sections and if
greatly magnified it can be seen that in
fact they are a series of straight lines put
together to represent a curve. All Bezier
curves are now exported as splines rather
than polylines as they were originally,
giving them a far better appearance.

The converted file when in vector
format will have a series of grab points,
(see Fig 3) some at the ends of lines and
some possibly placed intermediately,
movement of the points will allow the lines
to be adjusted so that they can be
shortened or lengthened and made into
curves as one wishes, giving an added
dimension to any editing that may be
necessary. The distance between grab
points can be adjusted as one wishes and

Fig1 On the left is a typical
raster line consisting of a series
of squares known as pixels. This
is the type of line obtained by
scanning. On the right is a vector
line produced by using CAD.
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Fig2 This drawing shows a raster type image as
produced by a direct scan. The image is part of a
larger drawing and although in the publication from
which it was scanned, it appeared to be perfectly
good, in fact as can be seen, it is really very rough.

this allows even greater flexibility. Many
hand made drawings consist of a series of
short lines; this applies particularly if the
person doing the drawing is at all
uncertain of himself or herself. Removal of
a grab point results in sections joining up,
thus making final editing far quicker that
the more normal system of drawing a
single line and then removing all the
unwanted sections. It is also possible to
set the points as control points, which
allows one to alter the shape of the lines
with which they are associated. (Fig 4) The
Pro version of the programme works with
colour as well as black and white, giving it
yet another dimension.

Another plus is the ability of the
conversion to close up lines, such as at
intersections and corners, where all too
often the person working with pen and
paper either slightly overruns the join or
leave a gap. Likewise, frequently crossed

out.

lines will not meet accurately, but be
somewhat staggered, the programme
ensures them meeting correctly.

OCR facility

Both the earlier and this version of
Scan2CAD include an Optical Character
Recognition (OCR) facility and while it
was very good in the original version it
now is even better and is good enough to
stand alone just for the purpose of
copying documents. All OCR programmes
are to some extent limited by the number
of fonts they can recognise, in Scan2CAD
a facility allows the user to actually train
the programme to recognise an unusual
font, this may not seem to be all that
necessary but in fact it is very useful.
Most engineering drawings made before
the advent of CAD had hand written
lettering. The draughtsman may well

August/September 2004

Fig3 The original vectorised image. The grab points
can be clearly seen and although the drawing is still
far from good, a little work using the grab points
either as markers or handles will soon sort matters

have used a stencil but even so the end
result was hardly a regular font as one
sees on a typewriter or computer. Within
reason, by using this facility not only can
the text be read it can also be reproduced
so that any additions to the drawing will
match the originals.

Conclusion

Scan2CAD7 is a programme where it is
very easy to learn the basics and having
done that, moving to more advanced work
is also comparatively easy and it is highly
recommended for anyone who wishes to
convert scanned drawings to CAD format,
for example if one wishes to use a works
drawing to build a locomotive, it can easily
be converted and scaled far more quickly
than by other methods such as tracing, or
heaven forbid, actually copying the
original. There is of course also less
chance of errors creeping in. It is available
from Softcover International Ltd, 364
Milton Road, Cambridge, C84 1LW and a
trial version can be downloaded from the

web site at www.softcover.com.

]

Fig4 The finished image in
vector form. Scan 2 CAD 7 saves
the item as a DXF file. From there it
can be saved in the correct format
for the CAD programme in use.
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NEW LATHES
FOR OLD

From its first appearance in the late 1940s, the Myford Series 7 lathe has been popular with the
owners of home workshops. The Company now operates a factory re-conditioning service and also
offers re-worked machines for sale. Geoff Sheppard was given the freedom to tour the works with
notebook and camera to see what was involved in restoring a particularly roughly used example to
a state where it would meet new production acceptance standards. At the end of the article is an
opportunity for one lucky Myford owner to win a bed/ saddle regrind.

hen the Myford ML7 lathe
appeared, not long after the
end of World War Il, it set
new standards for equipment
for the model engineer’'s workshop. It
also found a ready application in
industry, particularly for instrument work
and similar light engineering tasks. Over
subsequent years, many thousands of
them have been produced and there has

1. The Myford Super 7 lathe
selected for refurbishment. It
appeared to have suffered more
from mis-use than wear
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been a steady product development
programme, with many refinements
added, as well as the major upgrades
introduced in the Super 7 and now the
Connoisseur.

Indications are that, of all the Series 7
lathes produced, a very high proportion
still exists, relatively few of them having
been totally scrapped. The condition of
these survivors varies immensely. Those

2. A selection of the
components laid out for
examination prior to rework

installed in private workshops are often
cosseted as prized possessions, many
having seen very little use. Indeed, one
owner has volunteered the information
that he has a very early model that has
never been used. Conversely, others have
had a very hard life, particularly when they
have had to earn their keep in industry. A
particularly harsh environment, where the
machines often suffered more misuse than
use, was the school workshop, where
machines sometimes suffered damage as
a result of practical ‘jokes’. | have had
recent personal experience of two lathes
recovered from these latter environments,
the condition of which made me wince
when | envisaged the mis-treatment they
must have received.

Myford Limited have always operated an
excellent spares support service, with, in
my experience, replacement components
arriving within a few days of placing an
order. They have also offered a bed re-
grinding service, restoring worn slideways
and the mating saddle surfaces to
standards, which match those of the new
machine. Over recent years this has been
extended to the point where it is possible
to have a well-used machine reworked so
that it meets the acceptance standards
required of a new production unit. The
logical development has been to offer
factory-reconditioned machines, supported
by a warranty similar to that provided with
a new lathe. Myford are now prepared to
buy back lathes, restore them and then list
them at prices which reflect the standard
and age of the model and the level of
equipment with which it is offered.
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3. Milling the first bed shear side using a cutter with an inserted

ceramic tip. (Note that the machine guard has been retracted

temporarily to allow a clearer view)

1K

. \ el
5. Inverting the bed on the same.machine -
allowed the top surface to be grotind.
Pgs

As a Super 7 user for the best part of
thirty years now, | was recently invited to
visit the Myford factory in Nottingham to
see this reconditioning activity in progress.
Managing Director, Christopher Moore
suggested that | should follow one particular
machine through the workshops, observing

6. Grinding the underside
of the bed shear
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each operation, making notes and
photographing as | wished. Having
nominated and examined a particularly poor
example (Photo. 1), | arranged to travel to
Nottingham and call in at the works on a
Maonday afternoon, then to spend all of
Tuesday and most of Wednesday following

>
7. The saddle is.mounted off the

cross-slide dovetail te re-grind the
under surfaces

4. Grinding the bed mounting feet faces

the component parts through the re-working
process and, hopefully see the machine re-
assembled to working condition. As it
happened, this did not prove quite to be
possible due to the motor of a large
slideway grinding machine deciding to
expire at the crucial moment. Some time
was lost while a second machine, currently
set up for other work, was re-configured to
carry out the task. | therefore had to leave
for another appointment while the chosen
lathe was in the final stages of re-assembly,
but | had witnessed all the vital re-
machining and hand fitting operations and
the inspection checks, which determine the
accuracy of the finished product.

On arrival at the factory on Wilmot Lane
| was greeted by Christopher Moore and
his Purchasing and Production Manager,
David Wheat, who then introduced me to
Brian McKechnie, the Works Inspector,
who was to be my guide through the
various stages of the operation. A long-
standing and experienced member of the
team, Brian was previously a fitter and
would, on this occasion, carry out the
majority of the hand fitting and assembly
tasks involved in the refurbishment.
Machines would normally go through the
works in batches of eight, ten or twelve,
but to meet the required timescale, this
machine would be treated as a single unit.




s 1
inieleyside of the saddle to
duce a good bearing surface
L ]
Histo

One of the first tasks was to check the
history of the machine in question.
Extensive records are kept in the
Inspection Foreman's office, and it was
possible to ascertain that it had been
supplied new through an agent in
Gloucester in March 1966, on a cabinet,
complete with motor. The customer was
the local Education Authority, the final
destination being a comprehensive school.
At some stage a quick-change gearbox
had been fitted, but this had subsequently
been removed.

Initial examination

Examination and initial dismantling of the
machine revealed where reworking would
be possible and where replacement parts
would obviously be required (Photo. 2).
Subsequent checks at the re-assembly
stage could also result in the need for new
components. The initial list of
replacements was:-

Bull wheel

Back-gear cluster

Rear spindle bearings
Sleeve gear

Feed nuts

Feed screws

Top slide base and gib strip
Top slide tool clamp (stud)

9. A worn and un-ground saddle has
minimal contact with a newly ground bed

Tailstock cam and eye bolt

Drive belts

Felt wiper for saddle

Lubricating wick for spindle bearing

. -

Re-machining
Prior to my arrival, a number of items
had been sent for cleaning and re-
painting, a process which is carried out
on an ‘on-condition” basis. These
included the bed, tailstock body and belt
guards. Painter Alec. Jaworski had
matched the colour to the original grey,
colours having been changed to green
and blue for various models over the
years. As soon as the paint on the bed
was dry, machinist Chris. Musson set the
bed up on a fixture on a large horizontal
milling machine in order to re-face the
sides of the shears. On a new bed, all
four faces are gang-milled at one setting,
using ceramic inserts in the cutters.
When reconditioning, however, each face
is treated individually, removing up to a
maximum of 0.005in. from each. In this
case, around 0.002 to 0.004in was
sufficient to clean up, the ceramic cutters
creating an excellent surface (Photo. 3).

In order for me to be able to see as
many of the processes as possible in the
time available, a number of the required
operations were being carried out
concurrently in different parts of the
factory. | was given complete freedom to
travel between the various locations,
making notes and taking photagraphs as |
wished. | was made most welcome
wherever | went and detailed information
‘was freely available. It made for a most
pleasurable experience, and reminded me
of my days in industry when | always

10. The re-ground saddle has been
scraped to give a good bearing surface,
the oilways allowing lubricating oil to
reach the areas of contact. It is essential
to keep these oilways clear

enjoyed the opportunity to visit the
machine and fitting shops to discuss
problems first-hand with skilled operators.

The next areas of the bed to be tackled
were the top and bottom surfaces. The
cleaned top face of the casting was
mounted face-down on the table of a large
Snow surface grinder in order to take
about 0.003in. off the mounting feet
{Photo. 4). After dressing the wheel, Chris.
set the bed the right way up for grinding
the top surface (Photo. 5). This is where
one of the "tricks of the trade’ came in.
Experience has shown that accuracy of the
assembled machine can be improved by
pulling down the centre of the casting just
a few tenths of a thou. before grinding,
various means being used depending
upon the modification standard of the
component. This is just one of the areas
where the expertise of the original
manufacturer results in a high quality
refurbishment.

To complete the bed rework it was
now passed to Garry Alton who would
grind the under faces of the shears, using
a slideway grinder equipped with a
vertical spindle. At this point gremlins
appeared, it being evident that the
machine was not operating correctly.
Returning from witnessing another
operation, we found that the problem
had been pinpointed to a main drive
motor, the only solution being a
complete re-wind. Garry therefore had to
set up another machine (a
Thompson/Matrix grinder) and prepare a
grinding wheel to suit. The result can be
seen in Photo. 6.

12. The bearing face before scraping
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13. A scraped surface provides
pockets for the lubricating oil

The saddle

The next component to be reworked was
the saddle. The fixture mounted on a
Magerle surface grinder locates the cross-
slide dovetail (Photo. 7), allowing the faces
which bear on the top and side surfaces of
the bed shears to be restored, ready for
scraping at the fitting stage (Photo. 8). This
is, perhaps, an appropriate point to
emphasize that Myford consider it
essential that, if a bed re-grind is carried
out, then the saddle must also be ground
and scraped to fit. Although the problems
with the slideway grinder had caused the
saddle to be ground before finishing the
bed, it was possible to illustrate this need
by trying another worn saddle on the
newly ground bed. The minimal contact
can be clearly seen (Photo. 9) and it is not
practical to improve this to the required
level simply by scraping. The large area of
contact achieved after grinding and
scraping can be seen in Photo. 10.

To complete these grinding operations,
the various gib strips were re-worked to
remove the effects of wear and the front
and rear saddle strips stepped to

f4.'Movement of the cross-slide is dr'écked against
a master gauge. The slide should “look in” by

0.007in. over 12in., ensuring that facing cuts

produce a concave surface at all times

compensate for the reduction in thickness
of the bed shears.

After grinding the top faces of the cross-
slide and top slide, these items were fitted
to their mating components by scraping
(Photos. 11, 12 and 13). This now made it
possible to fit the saddle to the bed. With a
jig clamped to the bed and the saddle
secured so that the ‘fast’ edge was located
against its mating bed shear, the
movement of the cross-slide could now be
checked. (Photo. 14). The requirement is
that the movement towards the headstock
should be 0.001in. in 12in., ensuring that
facing cuts will produce a slightly concave
surface. This requirement was met by
scraping the fast edge of the saddle to suit.

The final operation in fitting the saddle
to the bed was to adjust the thickness of
the shims between the saddle and its
retaining strips. Each shim lamination
measures 0.002in. and the aim is to
achieve no more than a 1%thou. running
clearance with a shim thickness of 0.008in.,

15. Brian McKechnie re-fits the front
bronze taper bearing by scraping
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hence the need to grind the step in the
saddle strips. Often all that is needed is to
rub a shim on a file to achieve the required
fit. A further consequence of the reduction
in bed shear thickness is that the size of
the saddle clamp may need to be adjusted.
With the saddle oilers and a new wiper
fitted, the gib screws were adjusted to give a
silky-smooth movement of the saddle on
the bed. A new cross-slide nut and
leadscrew completed the assembly,
allowing the cross-slide to be fitted in a
similar manner. Before fitting the apron, the
rack was attached and tapped upward as far
as possible. The rack is a hardened item and
the pinion is left soft, but it had been judged
that there was insufficient wear on the
pinion to require a new one to be fitted.
However, re-examination of the leadscrew
nuts suggested that renewal was
worthwhile. With the apron bolted in place,
the rack was tapped back down to adjust the
backlash on the pinion. With the leadscrew
re-installed, this assembly was complete.

Headstock

‘While other components were being re-
machined, Brian McKechnie had made a
start on the headstock. With a dummy rear
bearing in place, the front bearing taper
was scraped to the required fit (Photo. 15).
Examination of the spindle indicated that
both the nose thread and the Morse taper
socket were in an acceptable condition. It
is possible to correct minor imperfections

16. The old with the new. The back gear
cluster had suffered badly, with no teeth
left on the small pinion. The bull wheel
was also short of its full complement, as
can be seen in Photo. 2
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& tlat surface

19. A maste
confirms cross

in both areas. The thread can be re-chased
to bring it back to original tolerances and
the taper can be lightly reamed to improve
the surface. There was, however, some
marking on the shaft in the area of the bull
wheel location that gave cause for
concern. As soon as the bed assembly was
available, the headstock was fitted and
checks carried out on the concentricity of
the nose spigot and the bore of the taper
and the swash on the location face. These
proved to be unacceptable, indicating that
the spindle was bent - a samewhat rare
occurrence, | was assured. This resulted in
the decision to fit a new spindle. This
damage, coupled with the fact that there

21. A final check is made on the
periphery of a standard 7in. faceplate
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chuck fitted to the spindle

20. With a 3-jaw seff-centr&

nose, a long test bar confirms
the lathe’s a.bmty to l‘urg

parallel

were no teeth left on the smaller gear of
the back-gear cluster (Photo. 16) and quite
a few missing from the bull wheel,
suggested to me that the back-gear had
been engaged while the lathe was running
— an old schoolboy prank!

Once this problem had been eliminated
and with the bed set level (Photo. 17), it
‘was possible to carry out the remainder of
the setting checks, using

. a test bar located in the headstock taper
. a dummy faceplate
. a test bar gripped in a 3-jaw chuck, and
. a standard 7in. faceplate

(Photos. 18 to 21).

o0 oo

In each case the measurements were
within, or close to, the errors permitted by
the new-build Inspection Report. Where
there were minor discrepancies, these
were corrected by scraping the bottom
face and/or tenon of the headstock casting.

Tailstock

Basic checks had been carried out on the
tailstock at an early stage and it appeared
to be generally good. Possible corrective
action here includes reaming the Morse
taper socket, but if wear between the body
casting and the barrel is excessive, then
there are two over-size versions available,

Umnenr be-tweer.' l
vdl_taitstock
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23. Operation of the tailstock barrel clamp must cause the barrel
to lift no more than 0.001in. at a distance of 3in. from the body.

Further checks are carried out with a test bar located in the Morse

taper socket

the bore being honed to suit. With the
tailstock fitted to the bed, similar checks to
those carried out on the headstock were
undertaken, plus checks on a test bar
located between centres (Photo. 22).
Again, corrective action involved scraping
the bottom face and tenon until
satisfactory results were obtained. An
additional check involved measuring barrel
lift when the barrel lock was operated
(Photo. 23). Excessive movement here
would have necessitated the fitment of one
of the over-size barrels mentioned above,
but the lift was well within limits.

Top slide

With the top slide fitted to its new base
(the old one having been run into the
chuck on many occasions, it seems) one
check was to set the movement parallel to
the test bar between centres, then to mark
a new fiducial line on the top surface of
the cross-slide, the old one having been
removed when the surface was re-ground.
(Photo. 24)

Re-assembly

On completion of the checks, the
remaining work consisted of
straightforward re-assembly, fitting the
motorising assembly and screwcutting

gear train components (Photo. 25). Re-
fitted to its newly refurbished cabinet
stand and with modern switchgear (Photo.
26), this rather sad example of this famous
machine has been rejuvenated and is now
ready for a new career in someone’s
workshop. Backed up by full factory
guarantees, it will give many more years
of good service.

Conclusion

| greatly enjoyed the opportunity to get to
know the Myford works and its small but
enthusiastic team. It has always been
evident that the Company's products are of
the highest quality and | have been able to
see first-hand that this factory
reconditioning service operates to the
same standards. Anyone acquiring a
machine that has been processed in this
way can be confident that it will give good
service and will be backed by the same
support arrangements as a new machine.
Myford 7 Series lathes are going to be
producing first class work for a long time
yet. It says much for the original design of
the machine that, by the simplest of
machining and hand fitting pracesses, even
quite badly worn examples can be restored
without the need to replace a large number
of major components. Myford machines
deserve their excellent reputation.

25. The re-assembled screwcutting gesr ura{n assemb!r‘ :
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24. The refurbished saddle and slide assembly differs little in
appearance from that of a new lathe

GREAT OFFER FOR

A MYFORD OWNER

As part of the MEW centenary
celebrations, on behalf of Myford Ltd.
Chris. Moore has very kindly offered a
bed and saddle regrind on a Myford
Seven series lathe, valued at around
£355.00. If you wish to enter the draw
for this most generous prize then
answer the following questions from
the above article:

1. Who matched the colour to the
original grey?

2. What kind of inserts are fitted to the
cutters used for milling the shears?

Send your answers with your own
name and address, on a postcard to:
Myford Competition, Model Engineers’
Workshop, HIGHBURY LEISURE
Publishing Ltd., Berwick House, 8-10
Knoll Rise, Orpington, Kent, BR6 0PS.

The winner will be the sender of
the first correct card drawn on 10th
September. Please note that the
winner will have to arrange transport
for his machine to and from the
Myford factory, that the editor’s
decision is final, and no
correspondence will be entered into.

26. Back on its repainted cabinet stand,
with new switchgear fitted, our
reconditioned lathe awaits a new owner
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A Line

| am following with interest Harold Hall’s
Drilling Project currently running in MEW.

I note his views on safety when drilling.
| should imagine most damage to the
operator, the drill or the work is due to
complacency or impatience. Securing the
work properly is most important.

The method | use is as follows:-

I have an old Startrite drill which has a
sguare table with two slots running from
front to back, on which is mounted with a
‘Nippy' drilling vice, which has two
mounting notches which, fortunately,
happen to have the same centres as the
slots. As an alternative to using two bolts
with nuts, | use a piece of #in. x %in. flat
stock which spans the width of the slots.
This is tapped for suitable bolts for the
slots and the vice is secured to this. There
is a % BSF thread in the centre of this bar.

Between the bar and the table is a piece
of %in. x %in. bar the same length drilled to
clear the bolts, necessary to cover the
large hole in the middle of the table. A
suitable handle is threaded into the tapped
hole and the securing bolts are tightened
just enough to allow the vice to slide on
the table. In use the vice holding the work
is located with the hole position under the
drill bit and a quarter turn of the handle
firmly secures the vice.

This method is so quick and easy to use
that it allows EVERY job in the vice to be
firmly clamped before drilling. This
method can be used with any vice/table
slot configuration, although | can't think
how it could be used with a round table!

Turning to a different subject, | have a
Prazimat lathe which | believe is no longer
made. | read with interest Peter Foyle’s
article on the Myford half nut Quick
Release and wondered if | could come up
with a way to automatically stop the
traverse on my lathe.

This was not as difficult as | expected
and the system | came up with stops the
feed within 0.5 mm of hitting the
adjustable carriage stop fitted to this lathe.
| have not read of any users of this well
made lathe and therefore do not know
whether there are many other users.
However | may get around to writing up
this device and some of the other
modifications | have made to the lathe to
make using it easier.

| note in MEW issue 96 where Mr Foyle's
article appeared, Douglas Reid wrote on a
power feed for the Hobbymat milling
machine made by the same manufacturer
as the Prazimat. Also in the same issue, the
photograph of David Hazel's Blast Box
shows such a mill in the background. As
there are Hobbymat mills out there
perhaps | am not alone in owning a
Prazimat lathe and would be interested
in what other users think of their purchase.

Among the first tools | made for my hefty
Taiwanese 125 CH x 600 BC centre lathe
was a pair of “C" spanners for when the
drive belt to the mandrel needed renewal.
| didn’t want to be caught with my pants

When | recently was in my neighbour John Newman's workshop, | noticed a neat idea
for clearly displaying drawings in use anywhere in the workshop. It consists merely of
a coat hanger, as found in most women's wardrobes for hanging skirts and trousers.
Unlike the ordinary coat hanger, these consist of a couple of spring clips on a
horizontal bar with the usual hook. Any women's high street clothes shop has

thousands of them!

The best ones are those where the spring clips can be moved along the bar by a
friction fitting. Then, you can adjust the clips to suit the

width of your drawing. The photo shows an A3 drawing
hung up over my lathe. Move the clips in and you can
easily hold an A5 or A4 book open to show two pages. As |
have recently done, using drawings and descriptions from
one of George Thomas' books, | could hang the book over
the relevant work area i.e. bench, lathe or mill and view
the drawings on the spot and not get the book dirty.

| am going to put a set of strings up so that | can hang
the drawings wherever | want them, very handy!
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down! When the Nu-T-link belt appeared,
| laid in a stock of the “B” belting, and of
the “Z". The latter being used for various
other machinery.

So when the drive from countershaft to
Mandrel frayed recently, and caused the
drive to be thrown out, | was not in the
least worried, and fitted a Nu-T-Link belt in
quick time. It was fine, but the stepped V-
sheaves are contained in a cast iron box,
and it proved impossible to feed the linked
belt on to the biggest mandrel sheave -
not enough clearance. | hoped that
stretching over time would allow me to
hook the belt over the big pulley, but got
bored waiting to use 4 of the normally
available speeds.

| tried Blackwoods, and they put me on
to another mob (Mullins Fasteners) which
| reckon are much more closely related
than ‘kissing cousins’, and who carry a
range of stock of interest to any amateur
mechanic They provided a “Power Twist
Plus” belt of rather more length than was
needed (They were ‘out’ of shorter
lengths), and this is now in operation. It is
from the same firm as that mentioned in
MEW No 96 -Trade Counter. My belting
came from the US of America, and was
rather pricey, but as an oldie working as a
volunteer for TAD (= REMAP in UK), | was
given a handsome discount.

It proved, to my relief, to be possible to
edge it into the “big” pulley with no
effort. However, | viewed with some
cynicism the large print on the cardboard
sleeve which surrounded the belting, and
had the instructions for applying it. Some
“Spin Doctor” had written, “The Zero
Downtime V-Belt”. They had obviously
not seen an ancient bloke with arthritic
fingers trying to join the wretched thing up
in the entrails of a lathe. It may be
possible for someone with strong and
nimble fingers to invert the belt in situ,
connect and return it to normal, but |
doubt it. | used a pair of fine nosed pliers,
and a pair with blunt nose, and achieved
success with an hour or two of downtime.
Howvever, the final answer is excellent, and
I can recommend the belting.

Re a Plastics
Identification Chart

The ingenuity of some of the contributors
to this magazine never cease to amaze
me, and Chris Fouweather's articles were
certainly in that category. Who would ever
have dreamed that surface mount PCB
soldering or Plastic Injection Moulding
would have been tackled in a home
workshop? Certainly not me — well done
Chris. | would just like to add a few words
on the subject of plastics identification,
which is pertinent to some of the
correspondence in previous issues and
relate to some of the potential safety
aspects of moulding.

A few years ago, the company that |
worked for, had a Manumold hand
operated plastic injection moulding
machine that, in principle, was quite similar
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The recent correspondence on
knurling made us wonder if the
simple tool described below, may
be of interest to other readers.

When one wants to knurl a shaft
it is normal to use a knurling tool
equipped with ane or two knurl
rolls. The disadvantage of these
methods is that one must have a
shaft of a minimum diameter,
because otherwise the shaft
deflects too easily. Straddle type
holders are better, but if fed in with
a preset depth, then significant
side loads are still present, and it
may be that workpiece needs
added support from the tailstock.
The Knurling Pliers described
operate with three rolls, and avoid side loads. The device is
simple to make, and no detailed drawings are given as it is
considered that the photos taken by my colleague Henk Salij,
give sufficient information.

Amongst my odds and ends, | had two sets of three knurl
rolls with a diameter of 20 mm and a shaft hole of 6 mm, of
which one set of three were 8 mm thick and the other 10 mm.
From four pieces of steel with a length of 220 mm and a width
and thickness of about 17 mm, | have milled in two pieces a
groove with a width of 8 mm and a depth of about 15 mm. The
other two pieces have a groove with a width of 10 mm and a
depth of about 15 mm owver the total length.

Two knurl rolls are mounted with 6 mm shafts in the one leg,
in line with each other and as close as possible but just clearing
so that they run freely. This will then allow knurling on thin
shafts. A rectangular block of 67 x 15 x 8 mm is then welded to
this leg which | will call the fixed leg. In the block | drilled a
series of holes, so that it is possible to adjust the moveable leg
higher or lower, to accommodate larger or smaller diameters.

The third knurl roll is mounted in the moveable leg so that its
axis lies midway between and opposite the first two. One of the
photos shows a match for comparison with the diameter of the
thin workpiece. The notes above apply also for the pliers using

1. Knurling a slim
component with the
knurling pliers

10mm dia rolls, and with
these | have successfully
knurled shafts having a
range of diameters from
3 to 70mm.

When one wants to
knurl shafts with a
diameters down to
around 1 mm, then one
needs smaller knurl
rolls. In this case the [ 3\
whole assembly may be compenents
made smaller and
lighter.

In operation, you
simply pinch the
pliers around the
workpiece after this
has been put into
the lathe chuck. Run
at a medium speed
and it is ready in
seconds.

On a different
topic, when you
have a caliper which
is no longer
accurate, this is
frequently because
the edges towards the ends of the jaws wear, as that is where
most measurements are made. When you look at the closed
caliper against the light, you can see a small slit of light through
the jaws near the ends. Do not throw the instrument away:. Its
accuracy can be restored as follows: you put the sliding jaw of
the caliper (not the thick fixed part of the caliper) on a solid flat
foundation e.g. the edge of a vice.

With a centre punch you strike a punch into the neck of the
sliding jaw, so that the jaw is distorted a little, reducing the gap.
Then close the caliper to zero and again check the jaws against
the light. If you see no difference strike again a little harder.
Check after each blow and you will see after several
applications, may be 4 to 6 times, less and less light between
the jaws.

Do not strike too hard or too much, otherwise too much
distortion will oceur causing inaccuracy.

for a second.

3. Showing the
centre punch mark
to distort the jaw.

to Chris' design. This was occasionally used
for prototype work where other methods
were not acceptable, or higher numbers of
samples were required. One of the model
makers had a job requiring small
components to be made in acetal (Delrin is
acetal), which can be a little bit difficult to
mould under certain conditions. Anyway,
whilst getting the first shots off, there was a
(very) loud bang which had people running
into the prototype shop to find out what
had happened. The acetal had become
overheated and the barrel exploded,
embedding a sizeable chunk of hot metal in
a partition wall and sending the technician
reeling backwards. Fortunately nobody was
hurt, other than an extended ringing in the
embarrassed technician’s ears. But the
point is make sure you know exactly what
materials you are moulding before you use
them and check with the literature for
moulding conditions and risks.

One easy way of identifying plastics is to
look for material designation codes, which
are used for recycling purposes and are often
moulded into the plastic part. For example,
PC is polycarbonate, PA is nylon, PP is
polypropylene etc. I'm sure these are defined
on the Internet should you be interested.

There have also been some very useful
material identification charts available from
material suppliers over the years, but |

August/September 2004

came across this one on the Internet just
the other day that, | thought, would be
useful for many of us. These are excellent
to help determine the commonly available
plastics, although there are some exotic
blends around that are not quite so easy to
identify. These charts give you a flow chart
of simple tests to perform, such as ‘does it
float in water’, or ‘does it burn with a
yellow flame’ etc., which by following the
logic will give a final generic material.

Try looking at:

www.texloc.com/closet Select the
Plastics |dentification Chart button and
follow the instructions. Be careful not to
overdo the sniffing though - there are
some nasty substances given off some
plastics when set alight, for example |
seem to recall that the ‘F’ in PTFE (Teflon
is PTFE) is given off as Fluorine gas above
290 ish degrees centigrade!

In response to Mr. C E Hartland's query in
the ME Workshop no 95 regarding

scientific instruments protective lacquer, |
am submitting the following information
which | hope may be of some assistance.

According to my 1945 edition of
Chambers Technical Dictionary the
‘Dragons Blood' lacquer which has vexed
Mr. Hartland is described as:

“A resinous exudation from the fruit of
palm trees and the stems of different
species of Dracaena. It is a red amorphous
substance, melting point 120deg. C.
Soluble in organic solvents. By destructive
distillation the resin yields toluene and
styrene. It is used for colouring varnishes
and lacquers; also, in photo-engraving, to
protect parts of the plate in the etching
process”.

As for the bluing of steel | was unable
to determine whether the chloroplatinic
acid suggested would have the desired
chromatic effect on the steel, but as |
believe the preparation requires
Hydrochloric acid | would not be inclined
to experiment!

An alternative method which | am sure
is already well known to Mr. Hartland is to
blue the steel with the application of heat.
An absolutely first rate description of the
process (especially in relation to small
precision components) can be obtained
from Mr. George Daniels splendid book
“Watchmaking”.

One possible way to blue the steel
chemically is with the following witches
brew. Brush the (polished) steel with a
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solution consisting of two parts crystallised
chloride of iron, two parts solid chloride of
antimony, and one part of gallic acid in
four to five parts of water. Allow the steel
to dry in air. This process should be
repeated two or three times. Afterwards
wash well in water, dry, and rub with
boiled linseed oil to deepen the shade.
Once again | am obliged to advise
caution. This treatment was gleaned from a
superannuated engineering textbook. | hawve
not tried it personally. And | am certain you
would need to follow quite severe Health
and Safety stipulations on account of the

toxic heavy metal used in this solution. (If

indeed such a treatment would be permitted

by modern Heath and Safety assessors).
| hope these suggestions have been of
interest.

Other readers may be interested in the
following tip for very cheap workshop
equipment.

Among the gadgets intended to help

Re. letter from Mr. Ludwik Allerhand,
MEW Issue 98

| have a cure for Mr Allerhand’s problem that | am just in the process of applying to my
Emco V10. This modification is adapted from the arrangement on my Tida toolroom
lathe. The modification consists of a small cross-bore offset from the centre-line of the
tailstock barrel, into which is secured a hardened pin to prevent a Morse arbor from
turning. This modification if properly done, still allows the ejection screw to work in
order to remove an arbor. The attached drawing shows the essentials for a V10 barrel,
the offset of the pin allows the ejection screw to pass without interference while
preventing rotation of a normal ‘tanged’ Morse arbor. The position of this pin also
allows a non-tanged arbor to be fitted; this would however be difficult to remove if it is
threaded for a draw-bar as the ejection screw will probably not be effective.

The essentials are firstly the distance from centre axis of the tailstock barrel that the
centre of the pin is positioned, secondly the diameter of the pin and third the distance
from the front of the barrel to centre of the pin. These dimensions may need slight
adjustment if the ejection screw is very much larger than that on the V10. From
memory | think the ejection screw on a Myford is about the same size, as also is the
barrel. See attached drawing for a 2 Morse barrel.

The method | have used is to remave the barrel from the tailstock and to mount it
horizontally in a suitable machine vice secured to the table of a vertical mill (a pillar drill
could be used with much more care). | don't think it matters really where around the barrel
that the pin is placed but for tidiness | placed it horizontal at the bottom. The method used
was: when placing in the vice ascertain where the keyway is positioned and arrange so that
the barrel is lying at 90° to its normal position. Then carefully place a long series slot drill {if
you have one) of the required size in the right position for the hole, measure carefully several
times for distance from the end of the barrel and from each side until you are absolutely
sure it is in the right position. Then carefully and slowly mill down into the sloping side of
the barrel until you have a nice clean circular flat at the bottom of the hole. At this point if
you only have a normal slot drill, change over to a centre drill and centre drill the hole - then
using a drill about Tmm smaller than the slot drill, drill carefully through to the point where
you are just breaking through. Change back to the slot drill and take this through, opening
up the hole and carefully cut another recess on the other side of central hole of the barrel,
again centre drill and follow with the small drill to just breaking through. Then again follow
with the slot drill to clean the hole this laborious process will have meant that minimum
loadings are used on the cutters and with luck and skill the hole is both straight and close to
diameter. With a “Long Series” slot drill, it is possible to very slowly cut through in one go,
but the method given above may well be safer. Make a silver steel pin short enough to fit in
the hole without interfering with the inside of the barrel housing in the tailstock and after
hardening and tempering blue (?), secure in place with Loctite.

The above original arrangement on my ‘Tida' lathe has effectively prevented any
drill shanks or chuck arbors from rotating for the last 20 years which has resulted in a 3
Morse socket as good as when new.

The above arrangement has been published under my name in either Model
Engineer or this illustrious magazine some years ago — the job sort of got delayed by
locomotive building.

= = 6.5mm

66mm
74mm

with the installation of laminate flooring, B
& Q are selling sets of stepped wedges by
FloormasterLoc. These wedges are in hard
plastic, 30mm wide by 70mm long with a
5es slope divided into 28 steps. One pair of
wedges can provide packing thicknesses
from 0.3in. to 0.6in. in increments of
0.0086in. with an accuracy of better than
0.001in. They would be ideal for packing
up work on machine tables, etc., and a
pack of 22 wedges costs £1.49.

And finally, for a little light
relief — one of a collection of

poems by

“One good turn begets
another”

Lathes are wonderful things

that make bolt-threads and rings
which an owner quite rapidly learns
needs patience and slowly-gained
knowledge that wholly

reveals how they do one good turns.
You will soon earn your due

making objects from new

or restoring worn parts that grew old,
using many a clue,

like a bolt from the blue,

with aplomb that becomes truly bold.
Take raw metal and chuck it,

avoiding to tuck it

no more than an inch or so deep

at the part you'll not use and the tool
won't abuse

as you part off the bit you don't keep.
The degree of precision is your next
decision,

for which you rely on a ‘'mike’.

that isn't a bloke but an anvil and yoke,
with its scale set the size that you like.
You study a drawing, which first may
prove boring,

inscribed on a background of blue,
initially poring all over said drawing
until you perceive a clear clue

to the draughtsman’s intent of where
the part went

within the assembled device,

where each little bit should become a
true fit

if your finishes are quite precise.
There's great satisfaction that comes
from the action

of running a lathe of one’s own.

You'll make parts for your car and beer-
pumps for your bar

when you're quietly working alone.
You'll go on to drilling and vertical
milling

with further committed devation.
When suffiently sage, you may like to
engage

in large-scale, steam-fired locomotion.
This means you're fully trained, by the
time you have gained

a peaked hat and a whistle and flag,
but don't feel complacent; | live close
adjacent,

awaiting repairs to my Jag!
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Visit the Shop That's “EEVES'

Got the Lot/

Exclusive to Reeves 2000, The International Range’ of boiler
fittings including,

] Reeves 2000, Appleby Hill , o v = Fri
“*New** Axle Feedpumps, Boiler Feedpumps Austrey, Atherstone g;%:ﬁ_{’é%%ppﬂ;'gg?ﬂ%’w Lo

Warks, CVO 3ER

Full Boiler and Flanged Plate Service Available.
Competitive Prices and Prompt Delivery

EEVEg

#Lﬁp}‘.b lih’f-i'.'i‘l;l:n_,‘.

The World's Largest Stockists '

of Model Engineering Supplies

Drawings and Castings Currently Available

31 Stationary Engines 52 'Up to 32" Locomotives® 34 7" Locomotives
inchiing. - g including...
Centaur Gas Engine 0-4-0 Juliet Tank Loco 0-4-0 Dolgoch
Lady Sl!p‘lﬁa‘%wﬂ Engine 0-4-0 Tich Tank Leco 0-4-0 Elidir Tm:T:‘;m
My Boam Engine 0-4-0 Hursialie Tank Looo 0-4-0 Romulus Tank Loco
Nicholas Vertical Engine 0-6-0 Rob Roy Caledonian Loco 0-4-2 Tom Roit Tank Loco
Triple Expansion Marine Engine 2&-2Firefly GWR Loco 0-8-0 Holmside Tank Loco
Troyan Vertical Engine 0-8-0 Caribou Canadian International Loco 0-6-0 Paddi Tank Loco
Vuican Beam Engme 4-4-0 Virginia Early American Tender Loco 4-4-2 Loma Loco
Warrior 2 Engine.. 4-6-2 Britannia Class 7 BR Padific Loco... 4-6-0 King George V Loco....
13 Road Going Vehicles 62 5" Locomotives Workshop Equipment
nckding. .. inchuding.... including....
1" SC Mimnie Convertible Engine 0-4-0 Ajax Tank Loco Clock Depthing Tool
1.5 SC AlichinTraction Engine 0-4-0 Dolgach Tank Loco Geared Rotary & Indexing Table
15" SC Marshall Portable Engine 0640 Jack Tank Loco George Thomas Tapping & Staking Tool
LTI U T T Rt s

on - e a
2" SC Thetford Town Traction Engine 4-4-0) Maid um:?n Tender Loco Rewa Drill
3" SC Foden Waggon 4-40 Washingion Tander Loco Sparey Tailstock Turret
4* SC Foden Timber Tracior.... 480 King's Tender Loco.- Versalie Dividing Head....

For full product listings, please see our website

Trade Counter Now Fully Stocked and Open to Callers - ALL WELCOME 25th Edition Catalogue
Reeves 2000 9:00am-4 . 30pm Monday - Friday

Appleby Hill 9:00am-1230pm Saturday

Austrey

Athorsione Tel: 01627 830894  sales@ajreeves.com
Warks CV9 3ER  Fax: 01827 830631  hiip:iwww.ajreeves.com




imat 4
s the Machining
L wentre | gigoomm

* Centre 200mm

e Speeds 130 - 4000rpm
(Milling head optional)

* Extensive range of
accessories

£29°

Easycut
Portable Bandsaw

Variable Speed 30-20m/min
1kw Motor

Cutting Capacity

85mm dia x 105mm long

* No need for coolant

£293

= Swing 130mm
= Centre 350mm
= Motor 500w
(Milling head optional)

Unimat Basic

= Swing 110mm
= Centre 200mm
* Varispeed 20 - 2200rpm

®* Made in Austria

* Made in Austria gAQg
£59° '
BMED cormezgtas coove | EMED -

Emco Compact V8
Electronic Varispeed Lathe
All German Electronics £‘615

e Swing 210mm
= Centre 450mm
* Motor 650w

m V h
* Motor 1.4 kw
* Speeds 45-2300

Maximat F1-P;!
Milling Machin Varispeed
‘* version

e Table 630x150mm 100-4000 rpm
* 2mt Spindle

* Universal Head

* 120 kgs

= Speed 180-2300rpm apout
* Made in Austria cNC

Maximat Super 1l
Lathe

» Swing 280mm

* Centre 650mm

* Geared Head

e 25m or 35m Bore

* Price from £5200.00

Made in Austria

' 230V version
now available

Emcomat 17/20 Series
Toolroom Lathe

* Swing 340-400mm

¢ Centres 700-1000mm

* Toolroom spec.

* Advanced features, eg.
constant surface speed

* Price from £11,500

® Made in Austria

achines shown with optional accessories — Prices include VAT

17 Station Road Business Park

Barnack, Stamford, Lincoilnshire PE9 3DW

(01780) 740956 -
ProMachUK@aol.com

(01780) 740957

http:/www.emcomachinetools.co.uk
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THhe wirodest chorsce... thhe best prices/

dales,
- ../]..;Z) JﬁD} — -
éi‘ Try machines under pol&‘erxw

| OPEN WEEKEND engineers available to demonstrate and :

September 4th 5th Jdiscuss technical issues.

N

* Huge range of tooling including  * Smaller machines sLarge selection of part exchange and
many new itfems. available to take ex demonsiration Warco machines.

*Sales counter open over the away at reduced =Selection of Colchester, Town Woodhouse, Opening
weekend. Pracas: Ward, Herbert, Denford and Littiejohn i
«Buy at reduced prices direct W lathes and Bridgeport milling machine. Saturday 4th 9am fo Spm
from our warehouse. | sunday 5th 10am to 3pm
BH 600 Lath * THE ULTIMATE MODEL ENGINEERS LATHE

- e * HARDENED AND GROUND BEDWAYS
ONLY £1600 ncvir s oubwy - e B3 o OSTOCK SPOLE
ety il - .
For a limited period we will include  °*
: : : - 2HP SINGLE PHASE MOTOR
a revolving centre, tailstock drill - BACK GEAR WITH 50 RPM LOW SPEED
chuck and a set of 16mm index + 1 38" SPINDLE BORE
lathe tools FREE of charge!

SUPPLIED WITH ACCESSORIES AT NO

EXTRA CHARGE

« 6" 3 JAW CHUCK

+ 8" 4 JAW CHUCK

+ 10" FACE PLATE

+ FIXED & TRAVELLING STEADIES

* FOUR WAY TOOL POST

« IMP/IMET THREADING

* STAND, COOLANT TRAY, REAR SPLASH BAW

Optional equipment

*Quick change tool post hardened and
ground, supplied with 3 tool holders and
parfing off holder with blade £170 inc VAT
with fitting kit to suit BH-600 fitting

= Coolant system £130 inc VAT

* Tailstock die holder £39 inc VAT

VMC Mill

SPECIFICATION:

« CENTRE HEIGHT 4"
« DISTANCE BETWEEN CENTRES 14"
+ SWING OVER CROSS SLIDE 5"

+ SPINDLE BORE 3/4” CLEARANCE

= SPINDLE SPEEDS (6) 140/1710 RPM = HEADSTOCK TAPER 3MT - TAILSTOCK TAPER 2MT
= RANGE OF IMPERIAL THREADS 8-24 TP| RANGE OF METRIC THREADS 0.4MM — 3MM
= MOTOR 1/2 HP 1 PHASE - DIMENSIONS 38" LONG x 19"WIDE x 15" HIGH « WEIGHT 230 LB

SUPPLIED WITH \ ONLY £1,450
BV'20 Lafhe - 43 JAW SELF CENTERING :‘Jp:ﬁ: Delivery
ONLY £585 inc var & belivery +4"4 JAW INDEPENDENT FEED TO xITRAIII IVEI ILGA'T'IEII
Optional floor stand £99 CHUCK NO EXTRA COST

* FIXED STEADY

* TRAVELLING STEADY

+ FACE PLATE

* FOUR WAY INDEXING TOOL POST

+ 3MT AND 2MT DEAD CENTRES

* METRIC & IMPERIAL THREAD
CUTTING CHANGE GEARS

« SWARF TRAY

« REAR CHIP GUARD

* FULL ENCLOSED GEARED HEADSTOCK

* SPEED SELECTION BY LEVER

* PRECISION GROUND VEE BEDWAYS

* LARGE BORE SPINDLE RUNNING ON
TAPER ROLLER BEARINGS

* COVERED LEADSCREW

* SET OVER TAILSTOCK FACILITY

* INDIVIDUAL ACCURACY TEST REPORT

* SAFE ELECTRICAL INTERLOCKS TO CHUCK
GUARD AND GEAR TRAIN COVER

+ ILLUSTRATED WITH
OPTIONAL D.R.O AND
POWER FEEDS

« TABLE SIZE 26" X 6"

- MOTOR 1 12 HP

+ AVAILABLE 3MT R8 -
METRIC - IMPERIAL

Warco Mini Lathe

ONLY £375 inc var & Delivery

+ 31/2" CENTRE HEIGHT X 12"
BETWEEN CENTRES

+ SUPPLIED WITH 3 JAW CHUCK

+ FACEPLATE

+ THREADCUTTING

+ COOLANT TRAY AND SPLASH BACK

+ VARIABLE SPEED 0-2500RPM WITH
BACK GEAR FOR MAXIMUM
TORQUE

+« HARDENED AND GROUND VEE BED
WAYS

+ ACCURACY TEST CERTIFICATE
WITH EACH LATHE

+ RELIABLE USA BUILT PRINTED
CIRCUIT BOARD - THE HEART OF THE
MACHINE

+ OPTIONAL ACCESSORIES STEADIES
AND VERTICAL SLIDE.

Special offer
Tailstock drill chuck and TCT indexable
@e tool set with each machine.

Warco, Fisher Lane, Chiddingfold, Surrey GU8 4TD Fax: 01428 685812
Tel: 01428 682929 warco@warco.co.uk

ONLY £3,500
inc VAT & Delivery

« INVERTOR DRIVE -
INFINITE SPEED
CONTROL

= SPEED RANGE
25 - 1480RPM

= TABLE SIZE 9" X 36"

= R8 SPINDLE

= 1.5HP WILL OPERATE
FROM 13AMP SOCKET

* WEIGHT 750KGS //

ONLY £799 inc var & Deivery
Combination Lathe Mill
= 8" CENTRE HEIGHT X 2

BETWEEN CENTRES
SUPPLIED WITH:
5" 3 JAW CHUCK

WS - TEE SLOTTED FACE PLATE

"« FIXED AND TRAVELLING

STEADIES
* VICE
DRILL CHUCK

E CUTTER
* LATHE TOOL SET
= IMP/MET THREADCUTTING

Warco WMT 300/2

ONLY £1099 inc var & pelivery ONLY £550
SAME CAPACITY AND _ 5 .
&%E%G%R\:\E”TH STHE = ED inc VAT & Delivery Optional Stand £89
F ALARGER Ideally matched fo the BV-20 Lathe
MILLING TﬁBLE 17 X 6"
RAGK ﬂ.ND F'IEDN)I!EED Table size 654mm x 150mm
TO SADDLE AND LEFT HAMD Longitudinal travel 455mm
THREADING FACILITY. Cross Travel 145mm
Spindle Stroke 90mm
Spindle Taper 3MT
warco WMT 500 Diameter of Spindle  63.5mm
_?rl‘am&;ter of Calumn t;‘yg.SGSmm
roal mm
ONLY £1399 inc var & pelivery
= SIMILAR TO THE SPECIFICATION qu o
AND AECESSRDRI;FS GFW ) spindle to table 320mm
MO PONER CROSSTEEBTO | | Heightwith head at top ZX-15 Milling
EMELELII-‘ NEHgEéICII—'I?YR EX‘I‘RA/ &.I'f"c:I?IIumn ?_'D,g?'mm
I mm
Depth 559mm MOCh l ne
Spindle spaeds 400-1640
Motor égphase 115hp with FIR switch
Delivery UK-Mainland ke i

Qaad tilting

90-0-90 worm gear tilt mechanism
S | Y
JI VYA JJ _ff D

www.warco.co.uk



Glarke variasLe seeep
'8\ JLATHE AND SEPERATE MILL,

6 SPEED METAL

LATHE WITH 12 _ DRILL HEAD -cL250m & cL251MH
sPEED M“-”DR“J. I:L!.WN_(LA‘I'HE) : ;I'-;;:: ;Ilt:v‘:ewn:rmb::s
HEAD - cis00m + Power feed

Full range

il Where Quality Costs Less ey

available e the cL2s0M
EI'AL LATHE

= 430mm b centres
= Compound slide with 4 way wel post

(Carke EE) MILLDRILL lu:rh METAL LATHE o3 super LchaMl

« Power fed screw cutting facility GRNER <MDI225C CLI00M L“SRL * 10mm max drill capaciry
& Focwardirererss lathe operation . CLA430 - Identical specification to £599.00 . £3695 * Variable 30mm travel
= Clutch for independent mil ldrill cperation the CL500M, (pictured top) but ity . Rénnrdré[é Is;uod{!v S
. o <5
own with optiomal floor stand £ 33
£140.94 INC VAT

ONI.Y £119.95 EX VAT

L ZETR | 17955 X var m‘ £

Precitian engmeemd with B —-— e £211.44 INC VAT
cast irom head, base & column g T — - SAVE £35.15 WAS £134.94 INC VAT UT

o Spindle speeds 100-2150rpm
[ [= T ™} ANGLE GRINDERS Y Hp, 230v, | Ph motor

= : x | Clarke B33
CAGIISC FROM ONLY ' & * Accessories availible ! A GRINDER STAND
£12 : o | « 63mm milling cutter U1 - BGS!

Mﬂlﬂ" £15 555‘ 1 . * 13mm chuck “_ S B * Complete

- \ (‘_‘—F AT ?

E * Power fe.ed . .]mmm between centres - with bolc 3
L oA 3 Rlc * Electronic variable speed « Gear change s _\ ICHEINgs: Ay
pRICE

) + LH/RH thread screw cutting feEl anchar holes
Q B i isc & handie me |- leles M 0-45° et and right

Self centering 3 jaw chuck with guard

ing 3 jaw ch i 7 BENCH
* Full range of accessories available 4 GRINDERS
-

FROM ONLY

: . * Depth gauge * Chuck guards

I A | | Chuck sizes Clarke £18%3, . £
\cAGI2l* DY siow  [APKERNATEOM £ | 13mm COPSDD.COP2SIF | ¥ oo CHESTS,lanINE'I's £227 —
|CAGIIS PRO So0w  FSTKTSMWENWUM | | |&ram COPIOIBCOPASIF | Viees p— Lo
|SHUSCTPRO 7w GBS 08I | 20mm COPSOIF avallable s
(G 7010 TP | | - ot i sy 095 934 [ B9%E. ] pRICE

F1T5mm disc mm disc e . S e £14.95 £17.57

,unucsécm||sc\mummcm SV A R RICR 3495 {4101 — '

DUTY WHEEL  EX VAT INCVATITR
SPEEDS INC VAT DiA min) b

CDPSDD  245/5 £39.89 £29.95 £35.194 - - r
[ [= T} TISOLDERING GUN T T . oo oy Lo p] AIR COMPRESSOR _ o mo 1o NILEORL
csKioo . | COPISIB 1 £7¢ 93.9440  wiz oiL FREE MINI 3 : DIY 15 ! i
UONLY CDP201B 370/12 £135. £l
CDP2SIF 370012 £ X Y < £19.95  £35. I?

m CDPI0 1B 510/12 B £139.95 £164.44 ! i o ¢
COPISIF_S10/12 £176.19 £147.95 £173.844 ‘59?51 : M h 1 0195 £9.09 I3
L=l CDP40 (B 510/16 59 > | 0995 4694 [
- COP4SIF 510718 o) ”’”‘ | ‘Suppl.edwnhmrewheel AL models inchide warklamp.
+ 100w, 230v, trigger . COPSO1F* 980112 £379.95 £446.44 +Ideal for airbrush work - T | SREDUCED (RO was (2532 inc VAT CHG8RL was £33 e \AT

* 158 cfm air displacernent,

operated instant heat soldening gun wlrJ1 sparetip .
28 Bar Max Working Pressure

+ Salder Cail B pot of flux + Seeaperiprobe toal
+ De-Solder tool to remove excess scider « 30w, 230v

:'uldering iren & stand KIT BOX INCLUDED
+ Hands free magnifier

* Includes wet ‘T slot table & workdight

1 CTCE00 & dr chest
_CTCH0 9 dr :ha(

: DIY KIT - CABIH || PRO RANGE

: + Spray pattern adjustable (|3 CTCI03 3 step up chest(S160 (3995 £46.94 g

"~ ONLY £1.99 EX VAT || 4CTCI06 §dr despiront £76.31 f5495 msr:

ONLY '% £9.39 INC VAT |[SCTCIN drchest #8219 £6495 1631 <0
£19.95 EX VAT %" FPROKIT - CABP{pictured) | $ CTCIS Sdrmoley  E16440 1404

butane gas.t

ideal for Are &

Tig welding, . i
ko £23.44 INC VAT = Double action trigger for accurate airlpaint conwrol |\ CTCIOT Tdruolly  £199.69 £159.95 £187.944 1| | Jaw depth 75mm « 360 rotating vice head
o, botpo . » Precision machined nozzle » Special lighoweight hose " dy 4
A chivi el d - + 360" double locking swivel base
and thin mi e ONLY £21.95 EX VAT £18.14 INC VAT :

stinless steel f .u lighter fuel ENGINEERS
« Adjustable Flnm:e:tesl::pﬂ“: 100G ER TURBO AIR COMPRESSOR - =0 WORKBENCHES
¢ ' I, . T

ONLY £19.95 EX VAT £23.44 INC VAT

16-25
1632

150 15-130

cor | 4 i £1295 £15.12 optioral drawer
Incluges free; < £14.95 £17.57 OMLY £21.95 EX YAT {45.79 INC VA_T

* Face mask | . -~ NCIUNFIN £19.95 £23.44

. £17.95 mm mas £20.95 £24.62
Gn g:;g E:gé g;:: = | 4 azpce'r»'lem:.rumﬁasp | £ £35.19 3 :
; 1Bpce BEST BUDGET BUY. 33pce RECOMMENDED CWBI 5001500550880 £149.95 £176.19

Prod0- SOTE ako i . e gl »&-_w_ T /
+ Welding wire o | JrVer Jet G\m £20.99 ﬂ‘-“ .........

Bl £11.95 (5.
2 LU 35 oms Spot bt ® ODEL HOTOR CF TANK, Wike —EX

qswmm CATY) LY
Sq Drive Ratchet  CATZ2B

- Practical Chssics CWE2000 2000650850 [EEXERN

. DIGITAL MULTIMETERS Clarke /L LT
€DM 10 « 19 position INSTRUMENTS
» 10 amp facili

ONLY £6.99 EX VAT
£8.21 INC VAT

*y| CDM20 32 position
|+ 10 amp faciliey

| ONLY £15.99 EX VAT
W ﬂmmul ) NN

EXVAT  INC'VAT

£14054 |3ea Aie drl camn WL
. | Mpce 1" Racchetser CATR2IB

I |3pa1fz'|um CATZIB

0155 vy ;
*Turbo fan cooled for longer welding at full ourput LHI#‘ speed Saw CAT26 £2855

#MGISOTE Best Buy Muto Express REDUCED 1 vas €28 4 Vot ro spry o was E23 Ve Clarke rubber air hose (10m
$REDUNCED! | 15TE was £199.69 inc VAT CATI was {1990 inc_ Vot [FROM ONLY £10.95 EX VAT £12B7 INC VAT

( VISIT YOUR LOCAL SUPERSTORE OPEN MON-FRI 8.30-6. [IO SAT 8.30-5.30

0191 493 2520
B 012070207 N P S
sumcnwanﬁn 0121 358 7977 | GLASG 0141332 9231 PETERBOROUGH o733 311770
1 IR FAY MICCS 131 797 3433 | GLQUCESTER. . 01453 417 848| sryiimorre Mbfed
www.machinemart.co.uk [t s TR s R
OVER 4000 PRODUCTS - SEE THE FULL RANGE | ISy e S |4 oo oy BB, UL : L
IEIS-II:IT Hannlngharn Lane IﬂilF%Hugldemm nﬂﬂ% RS !gﬂf’;“’”‘;’,'h:fé 35163 5 -~ Y SUMMER
© 0845 450 1800 R orh Road, Lasenter il 1000 |Tie4s Exseeen fve A0S = oN 01791 703263 || ] }
r e b rons O 1098 S8 15 e g 490) SLEFFBLD ™ o114 258 0831 J 5 CATALOGUE
LEICESTER 0116 261 0688 453 London Road,
0845 450 1801 |cAmsit "  ormssotess G Mdtontoad 00 0 SOUTHEIN Ei'i"nuss 7788
(cals | | S S fames swreer ¢ * 12" 158 Condon Rond $TOKE-ON-TRENT 01782 26732 GREAT NEW
e | G4 7622 4227 6 et barade, Edmonton 18, - | SUNDERLAND, * 0I§‘I-|IIEJ 8773 1\ ? 5
“ ) | CROYOON 010 8763 0040 | LONBON 030538 8204 11 1¢ b s, & , pglcﬂ i;;...“r PRODUCTS
03401 Brightan Re, 5th C $03.507 Lea Bridge Road Lz&n FL0 | SWARDIER® 1762 791969
LINGTON 01345 380841 |LONDON D129 ot e Lot (v LTS Y27 Bt 3
4 %g«ntw 01304 373 434 | MANCHECTER " 0151 941 2666, SNDON e ST AsiTIE e WA sSN
- S 3 29003 1 nn’ﬁ’s?u"ﬁ’ﬁ" oac %'ﬂ"i‘; 11160 TW'CKEN*"“" 020 8892 9117 || Collect from your local branch ‘CE !
D 169 Chesterfield Road, Sou 83-85 H. Order from www.machinemart.co.uk
UNDEE 01382 225 140 |MIDDLESBROUGH hmz 677881 WOVERHPTN 01902 494186 il: sales@machi k
nEEF Mandale Triangle, Tho Parkfield Road, Bilston e-mail: sales@machinemart.co.u CUTS
BURGH 0131659 5919 [NORWICH = 01603 766402 WORCESTER 01905 723451 [{Telephone 0845 450 1855 (local rurel
Piersfield Terrace Ha“ham Strait 4fa - per Tyth: 3}




gy TRACY TOOLS LTD.

2 MAYOR’S AVENUE, DARTMOUTH, SOUTH DEVON TQ6 9NF
Telephone: (01803) 833134 « Fax- (01803) 834588 Credft Card Hotline: 01803 839500 (minimum £10)
AL\:‘?’OAYS AVAILABLE

_MODEL ENG TAPS & DIES SET (2 Taps each size) "/a x 40, "'z x 40, ¥y x 40, "o x 40, "y x 40, %z x 32, %5 x 32, ¥a x 32 TAPS: £18 SET DIES £18 SET
SPECIAL MODEL ENG. SET (2 Taps each size) /s x 32, %2 % 40, %5 x40, s % 40, "he % 32, The x 40, /2 % 32, 2 % 40 TAPS DIES £22 SET

| 3. BATAP SET (2 Taps each size) & BA DIE SET:0,1,2,3,4,5.6,7.8,9,10BA TAPS  DiEssaoSET |
26 TPI TAP SET (2 Taps each size) & 26 TPI DIE SET (C¥CLE OR BRASS THREAD) '/, x 25, %y; X 26, %: % 26, Ty X 26, X 26 TAPS £18 SET DIESETBSET |

; BSF TAP SET (2 Taps each m)&BSFDJE Shes Y, 8, Yo, e, 'z |_TAPS £18 SET_ _DIES £18 SET
_BSF TAP SET (2 Taps each size) & BSF DIE SET: ", s, s, s, 1" TAPS £18 SET DIES £18 SET

BSW TAP SET (2 Taps each size) & BSW DIES: 'y, "'z, %16, "o, "aa, “he, Ve "as, Vs E mfﬂsﬂ

BSW TAP SET (2 Taps each siza) & BSW DIES: Vs, /s, s, 7y, 1" DIES £18 SET

Mmmﬂﬂf”mlzrﬂmdﬁﬂﬁﬂmﬂESHZ345573910 12 mm DIES £20 SET

UNF OR UNC TAP SET (2 Taps each size) & DESFPUTG12UNFD(‘I12UNC

UNF OR UNC TAP SET (2 Taps each size) & DIE SET: '/, "5, 'la, *he, Vs, V6, "2

. UNF OR UNC TAP SET (2 Taps each size) & DIE SET: */1s,%/s, %s, "5, 1"

| 14.  GAS (BSP) PIPE SET: "is, "Iy, ", "Iz, *ls, ¥s (2 Taps each size)

ym?&www

snem

| 75, Mmf!ﬁmmlioslzssfmmﬁ 12 m/m) TAPS & DIES (70) TAPS £18 SET
1& METRIC FINE PITGH SETS (6 sizes from 14 - 24 m/m) TAPS & DIES TAPS £18 SET

ENDMILL SET (THREADED a, 1, 'la, %hve, *fm, "he, Vo] or (m/m 3, 4,5, 6, 7, 8, 10, 12 m/m] £20 EACH SET
1& SLOT DRILL SET[IME!DEDM s, Ysg, N, *hie, %5, e, V2] OF (/P 3, 4. 5,6, 7,8, 10,12 m/m] £20 EACH SET
79, ENDMILL SET, *is, !, s, 1" DIA, 'W]TH , THREADED SHANK T0 FIT COLLET CHUCK £25 SETOF 4
20, COUNTERBORE SET (FOR SPOTFACING) [se, Vs, e, s, s, 2] OR [m/m 3, 4, 5,6, 8 m/m] £30 EACH SET

21.  REAMER SET (STRAIGHT SHA, s, “laz, Vo, *Fz2, *hs, s, *ve, Y, The, Vo] or [m/m 2, 3,4, 5, 6,7, 8,10, 12 m/m] £30 EACH SET

__________________ P £6 LOT i
Mo. 0, 7,2 /T @ £18 EA. No. 3 & £22. No. 4, 5 6 m/'t @ £35
BALL-NOSE MILLING m&' ﬂmﬂ!ﬂm Ty, e, e FI2SET
s, *Ta, Tras 11, "1e, e, s, V2 DIA F25 SET
4 s (FAINE TEETH) DA @ SET"DA@ESSEY
CENTRE DRILL SET (HS) "/, e, 'ls, "'s5, 16 ) @ £5 SET
TAPER SHANK DRILLS (No. 7 M/T) 10 VARIOUS SIZES UPTO 72 DIA @ £10
DRILL SETS (H'S) GROUND FLUTES, No.7 - 60 A-Z @ £18, i - Tz 7 - 13mim @ £18, 1- 6m/m x_.Tm/m @ £18, 6 - 10m/m @ £25 SET
" DIAL GAUIGES {WW OF IMP) @ £10 EACH ~ STAINLESS STEEL DIAL CALIPERS (M/M OR IMP) @ £12 EACH “MAGNETIC BASE @ £15 EACH g
mmm - 5a'n. Y2 @ | E_SF.I" mmmm SE{FWDH a-': @ £45 BOX RE-THREADING FILES (INF OR W) & £6 EACH
F : 5 - A 7ES FRD P-120 0P P Al & SPROCKET CHAIN] @ ETSEACH |
30 TAPER PIN REAMER SET. ', =-r(,. Yz, Ve, w.::g ey, Ve, ’r..{a G PIECE SET - SHEFFIELD mna @ £30 SET
| 31. COLLET T0 MMES.—UPTO 1" DIA {2nvt, 3 m/t, 8 SHANK] N STRONG WODDEN BOX @ £70 COMPLETE
32, LATHE TOOLS | 8] 'l; SQUARE VARIOUS SHAPES ) ~INHSS @ ET55ET, 'UHWEUE“PFED?EWSFT_
33, REVOLVING LATHE CENTRES, 1 \T @ £18; 2,3 WT @20 DRILL GA IMP_NUM , LETTER, NUMBER @ £4 EACH 10 SMALL BURRS @ £5 LOT
34- MSWITH 'fzsnm':'f.a.%.#..fm IJIA enas.:-‘r DRILLS BELOW ", DIA @ 50p ALL SIZES COVENTRY DIEHEAD CHASES - ALL SIZES
3& mﬂmmmmmmsmmssmwm '.fzSI'Ii\H( @ £10 EACH, WITH TIP [EXTRA TIPS £2]
7 IFi £ T A A Y @ £13,", @ £14,%, @ £16 EACH

35, IWI.‘IWS DRIH.S, BELOW ' DIR 10 EACH. STUB, l]IG SF'IRAL SLOW SPIRAL, LEFT HAND, @ £5 EAGH TYPE

| 39.  KNURLING TOOLS. 2 WHEEL SIZE @ £5, 6 WHEEL SIZE (SPARE KNURLS £2 EACH)

A& mmmm lq 4 UI]_IQ H M@é@'@ﬁﬁ_ﬂﬁ%ﬂ Wy @ £7,' @ £8,": @ £10

FOR UNITHREAD o Spott Broaches, Knurls, Carbide Centres, Cycle Taps & Dies, Boring Bars, Left Hand Tap & Dies, Milling BRITISH
TAPS & INSERTS clﬂnru Ream. Onulﬂerslnko. Geer cuﬂam SIItlinsSa'm.lnme Taps, Dlelmd mam.wmm These are avaliable between 50% & 75% off list price: WARRIOR
Call 01803559505 Open: Monday to Friday 8am to 5pm — Sat to Noon  Despatch by return. Overseas P&P PO.A. Send for new complete Catalogue (Stamp Please) BRAND

:**t*t*t**tt**t****#*t*****tt*tt***t****t*t****i*t**t*t*t*t*i**t***it*t*t*t**t*t*tt*t***i**t***tt****i*#*f:
* *
* +*
; LOCOMOTIVE DRAWINGS & CASTINGS :
i Thinking of building your first Locomotive or starting another one. See below what we have to offer. ;
* o
x Send for an itemised list of any of our range of 54 selected Locomotives. frd
E Top quality Drawings, Cast Iron or Gunmetal Castings. ;
* k3
X 7.1/4'G Tich 0-4-0 3.1/2'G Britannia 4-6-2 BUILD OUR POPULAR HORIZONTAL MILL ENGINE *
x 7.1/4G 1366 0-6-0 3.1/2'G Molly 0-6-0 1" Bore x 1.1/2" Stroke - Slide Valve [
* +*
: 5"NG Dholpur 2-8-4 3.1/2'G Cant. Lamb 0-4-0 Length of Baseplate 12" - Diameter of Flywheel 6" ;
156G Butch 0-6-0 3.1/2'G Petrolea 2-4-0 Height 6"- Width 6" - Weight 4.1/2 Kilos 3
56 Chub 0-4-0 31/2°G Iris 0-6-0 Complete with full building Manual X
¥ 5G Simplex 0-6-0 3.1/2'G Doris 4-6-0 Unbeatable value at this price g
X 5G Springbok 4-6-0 3.1/2"G Rainhill 0-2-2 £110 + £06.50 Carriage inclusive of VAT x
X 5G King John 4-6-0 3.1/2'G Heilan Lass. 4-6-2 *
; 5'G Dean Goods 0-6-0 3.1/2°G Rob Roy 0-6-0 MULTI-TUBULAR BOILER KIT ;
x 5'G 2251 0-6-0 3.1/2'G Miss 10to 8  4-4-0 Runs on Coal - Gas - Spirit i
*x 5°G Firefly 2-6-2 3.1/2'G Juliet 0-4-0 4" dia. x 16swg Copper tube - 8.1/2" high *
356G Mogul 2-6-2 31/2'G Virginia 4-4-0 25 5/16" x 20g Copper tubes *
X 5G Pegay 0-4-0 3.1/2'G Maisie 4-4-2 Firebox 3.1/2" dia. 3.1/2" long *
X 56 Twin Sisters 0-6-0 3.1/2"G City of Truro  4-4-0 Working pressure 80psi 3
¥ 5G Pansy 0-6-0 3.1/12°G P.V. Baker 0-6-0 Suitable for above or similar engines *
156G Tich 0-4-0 £55.00 + £5.95 Carriage inclusive of VAT x
% 5°G New Combpyne 4-4-2T Radial Tank - L.S.W.R. 415 Class *
* 5°G New  Nine Elms 0-4-2 L.SW.R. A12 Class with Beyer Tender *
x 5"G New  Salisbury 4-4-0 LSW.R. 460 Class x
* *
¥ 0°G Princess Coronation ~ 4-6-2 2.1/2°G  Southern Maid  0-6-0 X
¥ 0°G Morris de Cowley 4-6-2 2.1/2°G  Austere Ada 2-8-0 ¥
: 0"G  Hertford Hall 4-6-0 21/2°G  Olympiade 4-6-0 ;
E 0'G Royal Scot 4-6-0 21/2'G Fayette 4-6-2 %
i G.L.R. DISTRIBUTORS LTD. UNIT C1, GEDDINGS ROAD. HODDESDON, HERTS. EN11 ONT i
L] Tel. 01992 470098 Fax. 01992 468700 E-Mail peteglr@btopenworld.com %
d Web site - www.glrmodelsupplies.com Send six 1st class stamps for Hardback or CD Catalogue x
E SEND FOR PRICE LIST OF ANY OF THE LOCOMOTIVES ABOVE i
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by fitting BW Electronic’s.

DAL R L CONGRATULATIONS MEW
* large bright LED display

* inch /mm conversion

¢ zero datum for both axes

¢ two independent datums
* positions can be preset

« radius, diametor working CELEBRATE the Centenary
M . Sl with/more CLASSIC Reading!

¢ unclip sensors and move
them between machines

Complete system (332
Sensors can be recalibrated, e.g. to display, two 361 sensors,
read degrees on a rotary table or teeth power supply, manual):
for use as a dividing head (see photo)  £425 (incl. VAT and p+p)

BW Electronics, 12 Mussons Close, Corby Glen, Grantham, NG33 4NY

Turning and Mechanical Manipulation

* Holtzapffel *

Yol. | Materials - their differences choice and
preparation * 1843 = 495 pages * £22.15
Vol. 2 The principles of cutting tools

. « 1847 = 580 pages * £21.40

MEWad 70 202765808265/ Wetisie: witwiveldétromiagev. ik Vol. 3 Abrasive and miscellaneous processes
« 1850 » 816 pages * £29.60

Vol. 4 Hand or Simple Turning - principles and practice
Jade Products - 65 Ilmer Close 184 * 1881 * 592 pages * £22.60
Rugby Warwickshire CV21 1TY S AN = Vol. 5 The Principles & Pra;;:::e ‘;fS?rhamehtal or Complex 'I;u;r;i:‘%
: . . pages * o

Tel 01788 573056 Fax 01788 573057 Good reprints of what was the first widely available treatise on engineering
Aut Darkenina Weldina Helmets principles aimed at the amateur - really the gentleman or lady who practiced

ornamental turning. Whilst mainly of historic interest, there is still a lot of

Both Models practical information as well, and the model engineer of today will find a great
Full Shade 9 - 13 deal in all five volumes. Wol. 5 is the “sexiest” volume! All are paperbacks.
Arc Mig Tig The “Quorn” Universal Tool & Cutter
vari shade via Grinder + Chaddock * £13.30
external rotary control Reprinted, this is the late Prof. Dennis Chaddock’s excellent
Next Day UK delivery book on not only how to build a very useful tool and cutter
£3.95 i grinder, but just as importantly how to use it to maximum effect.

128 pages, well illustrated with photographs and full drawings

Battery Export Airmail 4 day Solar for this machine. Paperback.
£52. 95 £67.95 SR
incl VAT @l destlnatlons} incl VAT Model Engineer’s Workshop Manual

* Thomas * £26.95
This is the book George Thomas was working on at the time
of his death, now edited for publication. Fantastic text with

e . www.autodarkhelmet.co.uk - m
= Email sales@autodarkhelmet.co.uk

numerous ideas, observations and tools you can build. 303
pages, profusely illustrated with photographs and drawings. If

you haven't got a copy, buy one now! Paperback.

Henry Maudslay & the Pioneers of the
e e rminge Machine Age * Cantrell, Cookson et al » £19.39
ontheweb.co.uk b ST Really very good book, a mixture of biography, and “History of
- | Engineering” which tells the story of Henry Maudslay, one of
H the great pioneers of industrial machine making, the firm he
started, Maudslay, Sons & Field and a number of other pioneers

The easy way to buy metals on line

® Aluminium ~ | in the same field who worked with, and were influenced by
® Brass Qur Purpose is to offer the small or accasional metal user as full a Maudslay, namely Richard Roberts, David Napier, Joseph
® Copper range as pmibfW' non-femous mew!Is and stainless steel, in all shapes Clement, Joseph Whitworth, James Nasmyth and William Muir. Erudite, but
and sizes and with the facliity of ordering as litlke as you need 1o do the highly readable, and recommended. Well produced 192 page paperback with
® Bronze jab. numerous B & W illustrations and drawings.
© Stainiees Fo:wee the val ranos of aweiule wiallable; Diuas Wiugh tisiprodkucy Machine Shop Methods
index without obligation. Wi hope you will find what you want. If it's not 1950 » Milne * £ 18.05

there, use the quote form fo obtain accurate price and delivery
information.

www.metalsontheweb.co.uk

Very good beginner's machine work book; the majority of the
chapters are concerned with using the lathe, but others cover
the drilling machine, the shaper, the milling machine and the
grinder. And there are other chapters on holding the work-
piece, useful tools and fixtures - full drawings for a large
number of items, gears and gear cutting, cutting speed and

finish, accuracy and materials. The illustrations (all drawings) are very clear

and the text is concise and to the point - Lorus |. Milne really knew his onions.

KI'I‘S an 'I'wu T“nl AND c“'I'TER GHINDERS 376 very heavily illustrated pages. Paperback.

THE SOPHISTICATED THE SIMPLE | The Amateur's Lathe
d | Sparer° £ 10.60

A classic book on using lathes, this is an excellent introduction
to them and all aspects of lathework. Also has a useful chapter
for the beginner on choosing a lathe. Well worth having and, in
reality, an essential reference book. 224 page paperback with
numerous photos and drawings.

Prices shown include U.K. postage

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

THE KENNET

 OTHERKITS SAE To Eor AND CAMDEN MINIATURE STEAM SERVICES
MODEL ENGINEERING SERVICES

PIPWORTH FARM, PIPWORTH LANE, ECKINGTON, SHEFFIELD $21 4EY
PHONE 01246 433218 VT
www.lawm.freeserve.co.uk E Ei—l




gandmtools

current used stock list
web: www.gandmtools.co.uk ~email: sales@gandmtools.co.

THES : B Cacplete riical 17° Rotary Tale, New: £ 3500 o3 A ¢ facing Machine, Choice of 3 £
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JawFacepiate 3 Foint

......................................................................... 150,00
i1ra Lanhe Ieeds Adtiniicn, Lever ’l’am&t‘aw
%L‘I‘ 1770 ek e i '|mn||;r %%
ﬂ'mcs'?: 27 Cemt ‘hé,Ge:tnS{,'F[F ey Wal
x e L
Bt T e Lok ACTE Ml m"ﬂﬁ wf’&% : ]
b oy SRR L gt 3 &
.................. P00 78 Menie bouord Coliis ighk Divids i HN
oo ALID e 18 Lathe. ocled New Singl Phisse Wiotor FitsdE1 =000 Nose cap 000 e [ ipse 5m
Bouford CU0 4 67 x 18" Lathe,3 Jaw & 2 Q000 16 Borkoed Collo VCC. 11T - : i ipse AT 11
Bodond CUO 4" 19" Lathe ma:ﬂs'n&mw jeis. Each 1200 "y 8 20000
Boxford Model A 4 ' MYFORD SPARES & TOOLING n&mswr? 0 1 e IR0
...... 1ange i
Indusiy Clark 150 -y A itace Plste 1
r T g ‘mﬁ 1 :: s iron Surface Plae £ 1
i pet i i i 112 3 on e oy ]
1 ksan £ 100, % &ﬂh‘ﬁ'&&?m £ 4750
Nhtard ; Stand 1g 500 F ] ] Laan%gl
ehford Soper 13- 218" 3 il Tk Gk B LR Ma?ﬂ:andsl%':a?l;llw ]
w‘mﬂrmr o Frang, Dihenwise o CoimE 25000 Nie larkson 85,00 47 2nd & 3nd Curt Roung Files, New 10
\fford MIUTR 319" Lathe Stanc 3 & & Jaw Chucs Cateh spost, mum arkson S0 4 s Gkl Foued s low | 1
Colchesier Chipmaster 5 x i Lathe Mafnc ooled uist W hyford s0r1 F 20m :IQ_EMMTM??IEHHNN |11§13
Edmuhund\m&&dbed?ﬂw. i 50 Tool Rhytard &l 1500 " nd Cut Flat Tager Files New fl
Maﬁ i Yogrmeling Tobl JONTIMT : B 3{3‘%%&{&?&“%&&““ i
Colchester Student B'x?S"l'oded..?ﬂ Tool AINT 2500 " 3nd Cunt Round Files Mew i
s AT T phied il B & T oot s o
mutm:?r%‘w“ﬁ%.' it : 0 -1?"Pau'§§mnum i
i i | e |
e i AR L ‘-‘n&m
i D £ FeH g Ko &)
00 U - 30 ot Bt s N : 400
Archer 47 2nid & 3rd ot Half Flound Filles New: 40
? 00 Chatwin 4° 3rd Cut Flat Taper Files,New: 400
Rt ha 1 S Dletigt e s i it
Britan ¥ Cap Repetition Lathe Few Collets Bar Feed.3ph, Dirty 1 mmuwms&mcum Coventry iee Table, 320
S‘maném1 C«uauta&l:‘:rgﬁagg... L5 5 16 Gears: Coven i
Srant ol C e, i 18 ru@m E 1500 Herbert
DRILLING MACHINES : ATHSTACT AT, E 2000 Coventry 0
wm%:mrlmmmm. 275! .T ZU Lownry 0
Bench i Chuck,Jpi 00 Coventry
Thoka Arba o 76 S lumﬂ?d%%ﬁ 17500 %00 ?@
Awailabl al E
PRE Ao & “_%imﬁnadl T Ol i i 7
w%ﬂﬁu : 41 i i
el o
of ithe:s: 1
i Q“ﬁwg%
it ﬂ INE:

L ] E
¢ o | Linn | Vet e I2m
Bedgeport Turret Mill 36° x5, D 'IE'EE'K - Ward 1 1
Almander 24 Diz Sin 2 hip Hesbert Chaser Gnding Attachement 114" Dishead E5.00
Deenfond Triac CHC Milling B ool B Cacl Herbert Chaser Grinding Attachment 17 Diehead 2 a5.00
Tom Senior Lhnemdmllmg NEW Jores B 55 LM%JGMW\MWBEW J50
Tureet Type Head, Plain Vertical : Artor HNEW at Si indi Sa00
Table,Divding Helad Slotting Heas, Autclock Chuck, Eun 500
Condition, 5 B
Usar Jock (Gear Cistting Encgie Hioh Ol B B30
Centec 2 Hortrongal Mill, 5t Phasa 15 4500
Wiceray Horizon Wertical Mdill 3T Spind L5 3500
Warco 8 !%paadm Mill .S1md.'|pl¥mdﬁ 15 E5 00
KRV 3000 Tumet Mill e Speed Power Feed Table E5.00
@ o - Candifion, # {
0 i I
[N akitanin el i3
ol kSJLE ]
. 4 Lollets) et ¥
illStand, 11 il Harmison 10009
ariabie Speed Vertical Mill ] Hamsmn B0
ll, Viertical/Horizontal, 3 MT Spindle,Callet Ch oy Ham: gilg.%
. E 1 u 500
ph ... ..I%?ﬂl.‘l} Hamszon 90000
i 12 Ver | Miling 25000 Hamsm 25000
Tom Senor Vertical Milimg Head ZMT SH00  Hamsm 3500
Tom Senior Siotfing Head ... .. 47500  Harison il
Tom Sanior Majos, Tuet Type Vestical Hisad, Returtishment Hiris | m
Well Tph : : FIA000 1617 4 10000
Tom Senior b1 Forizontal Mil, Acbor Support and Arbor, Coolamt No Motor LS4 T 500 £ 5000
4500 L5 Saddl 45000
£ 79900 705 H 100 71500
15 mm @ i 10000
]
Hamson I
Hamson 1 INT ¢
Hamson iths
Hamson ! NT x
Machit Hamson Mill INTx ngh ; 1
] il fumet Ml Anilam Control, Fauits 175000 LCHE! lerbigh No 3 Fiy 1
TMWMMIB Jransyerss & Elavating Screws & Mz, imp. £ 10000 1500 Jenbigh Mo 2 Fipe !
POWER H. BAMDSAWS Colchester Roundread 1500 weeney & Blocis
Metora 3000  Colchester Student Roundhead Catchplan 3000 ¥ ] 15000
Pinnacle BO000  Colchester Student Roundtead 107 4 Jaw Chuck Model 15000 weeney & Blockzdge No & 5 27500
Startrite 1000.00 wster Student fioundhead Tailstock E 15000 weeney & Blocksidge Large Frypress, With Outrigger Stay, Stand...£ 20000
Startrite 450.00 wester Student 1300 Manual 1500 weenay & Blocks I.al%zﬁlp'rm 38000
Startrite 435.00 sl er 2500 Manual 1500 gwards Small Flypress on 15000
Startrite 50,00 er Bantam Tailstock Screw NEWPart No 2344 E B0 m“'ﬂm‘ 15000
Starri 000 er Bantam Tailstock Nut, NEW Part No 2327 FE100 F 1 jorton o 35 180,00
B zzsg o :mwfnlhﬂ'l — % 1 ypress . S%.E
B g E
: %% o W%ﬁgz%ﬁmmmﬂ g a2 1o
A, k : %
1 5 { 185
ﬁ Al 45% 00t E2000, T ﬁ g
dition, wster M; 1600 Teavelling Steaty £ 7500 o ) I
E173000  Colchester romy mgl:ﬁe%n([ksl 13000 Copies of Machine POA 3
12000  Colchester Tumy ?Illlmpﬁm ..... 1200 7 %7 Go-Urdnate X & 20000 00
75000  Colchester Triumph 2000 507 Rear 10000 Smart & 7500 25000
1%E gcgm riumph 2000 Capstan S000 Smart t%g]l g.%
ichester Tnemph Roundhesd Bedstop 7500 Smart
15000  Colchester Triumph Roundhead Teavelli 4500  Sman B5.00 75,00
125000 wster Student 1900 Geax mn E000 30.00
B s e 0 E & il
ester Stud 4
i esier Siud £ A 111|£«1£Lg 20
& B G il
'11]1 xii]
g : . ﬁ
: &
£ 75000 3500
am £ G0 lom
Bm £ &0 10m
% £ 150.00 2000
I 00 2500
ﬁ% Aoom Tplpast Grinds, 1h, Surtatile tor MyloedBasiend Sive Machines E' ISBJ%I ;g%
I L 3 £ 1
i lﬁ% Jung 6™ x5” Fane Pole g‘lﬂm Slide, ¥ A5 Onky With Mucromerter ’ 2000
Emco VIOP Topslide ﬁ T%E
Southbends| m\flll’ 0
1HHEN TE1 1L IBTER 7T 00 250
I—Et ) 23T £1 4 E

P ng 1{1 TTETLIETE AT
s
100,721 éep:ll%

Mihmahumrr 2!%

Gears |Also.
1!1'1?[}1 %?‘
128TEN;
4 41T-E14)
- 185
3 %nw New £ |
0" Rotary Tabile, New £ % lowing Ma

R
15 5ITE T 1! )
= Opeﬁ ng Frid:ayr 9am-1 pm & 2pm-5pm. Saturdays 9am-1pm
G AND M TOOLS, THE MILL, MILL LANE, ASHINGTON, WEST SUSSEX, RH20 3BX
emails: sales@gandmtools.co.uk web: www.gandmtools.co.uk
Mn-fu

= Telephone 01903 892510  fax 01903 892221
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ENGINEERING SUPPLIES

OPTICAL CENTRE TOP QUALITY KNIFE EDGE SQUARES NEW - 2” SELF CENTERING VICE "m
PUNCH I WITH SWIVEL BASE deaiasseinevers ﬁ
— ] d_ a5
Made to DIN Spec 875 ) Y= B
Code o ST Eimm PRI CEs B =N =
E)OP%?OSPEC cmpRlCE Eﬁ%i?ﬂéo ?géxsgo & ?32 b
e51.00 | fSMT0454150 150X 100  £17.95 JAW WIDTH + OPENING - 2% RSN TYE RRS
5 PC QUICK CHANGE TOOLPOST SET INEW EXTENDED HOLDERS FOR MYFORD + 5 PC QUICK CHANGE TOOLPOST SET
SUPERB QUALITY INCLUDES 2 STD HOLDERS, 1 BOXFORD QC TOOLPOSTS SUPERB QUALITY INCLUDES 2 STD HOLDERS, 1
BORING & 1 PARTING TO SUIT MYFORD ML7 BORING & 1 PARTING TO SUIT BOXFORD 41/,
MYFORD TYPE
31/," LONG
CODE EXHM
£926.95
BOXORD TYPE
4" LONG CODE MW?2
CODE EXHB
£929.95
CHRONOS IMPORTED CHUCKS!! PART MACHINED BACKPLATES HSS MICRODRILL SET WITH 2.3MM SHANK

SIZES 0.5 - 2.2mm

3JAW SC

Code ~TYPE PRICE
CG19 B0MM £39.95
CG20 100MM £49.95
CG21 125MM £59.95

4JAW INDEPENDANT

Code TYPE  PRICE Code  SIZE  TOSUIT PRICE
CG22 BOMM £49.95 lgerky LA MYFORD £17.50 — =
CG23 100MM £56.95 CG26  5“ MYFORD  £18.50 Code Price
CG24 125MM £64.95 CG27 5% BOXFORD £18.50 cG5 £Z 05 £6.9511
VERTEX K TYPE MILLING VICES!! NEW 21PC HSS METRIC TAP SET VERTEX BSO DIVIDING HEAD!!
/ A
M3-4-5-6-8-10-12 =B\ f
TAPER SECOND y
& PLUG j
IN METAL BOX
Code JAW WIDTH PRICE preieeitpii _1_ _
TGé £530 £69.951 | | Code SCT109
CELI5TIKS £105-00 £79.951 £20.001 Code PRICE
CG8 ¢" [Ké £131-00 £99.00!! cG12 £199.95
= MINI METRIC TAP & DIE SET
NEW - SET OF & CARBIDE BURRS I D SET OF 38 TCT LATHE TOOLS
3 M2.5- 18 TAPS - MI -2.5MM (TAPER &PLUG) Code  SHANK
s SCTi4  1/4
3 + £22.00
t | S 50k
1
0. . ;
> X _ |_ | i "’""“ L0000 SCT38  3/8
, £27.95
%5’%%67 %’7%'”—" . PRICE sCT12  1/2
SDY0672 1/4 £24085 £22.50 £34.00

WE ARE MOVING TO NEW LARGER PREMISES
IN EARLY SEPTEMBER - WATCH THIS SPACE!!

SECURE ONLINE ORDERING AT WWW.CHRONOS.LTD.UK

=24  PRICES INCLUDE VAT & CARRIAGE (UK MAINLAND)

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

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




NEW 3” ROTARY TABLE HZ/VT NEW 4” TILTING ROTARY TABLE HZ/VT NEW CONVERT YOUR 4" SOBA/SHARP
EXCLUSIVE TO CHRONOS ROTARY TABLE TO A TILTING TABLE

LOW -
OVERALL HEIGHT - 11/,"
CENTRE HEIGHT - 11/,”

Y

2 NO MACHINING REQUIRED!!
Code - ROTAT - £84.95 inc!!! Code - ROTT - £45.95 incll!

Code - ROT3 - £74.95 inc!l!
NEW Z TYPE NEW 3” ER25 COLLET CHUCK SYSTEM TO SUIT MYFORD ML7 ETC GLANZE BAAP
EDGE FINDERS EXCLUSIVE TO CHRONOS INDEXABLE ENDMILLS
m — B
COLLET CHUCK SETOF 15 £99.95 =
CODE MFC25 ER25 COLLETS PRECISION Code SIZE PRICE
Code SIZE  PRICE £89.95 1-16MM MADE BAPT TOMM £32.95
EFZ4 4MM  £7.95 BRITISH MADE CODE MFC - VERTEX BAP2 12MM £39.95
EFZ10 10OMM £7.95 SPECIAL OFFER - BUY BOTH FOR £180.00!! CODE MCF100 BAP3 146MM £49.95
NEW!! MINI HSS INTERNAL THREADING NEW!! GLANZE PROFESSIONAL NEW! GLANZE PROFESSIONAL
AND BORING SET HSS 6MM ROUND 7 PC TURNING, BORING AND MILLING SET BAAP INDEXABLE ENDMILL SET 16MM

SHANK WITH 9MM HOLDER 10MM

ol
co—=l|l =]
——|| —_—

Code - BTS - £19.95 inc!! Code - GPT - £89.95 inc!! Code - BAP4 - £99.00 inc!!
NEW!! SET OF 8 MNEW - DOUBLE SIDED EZELAP DIAMOND HOMES 6" X 2" VERTEX 6" & 8"
MINI BORING TOOLS Eode GRITS ROTARY TABLES
6MM DIA HSS DD&SFF SUPERFINE /FINE

DDSFC  SUPERFINE/COARSE
DDSFM  SUPERFINE/MEDIUM
DDSMC MEDIUM/COARSE

£34.95
inc VAT & delivery

"', i)

AR
NY{ g

Code  PRICE IDEAL FOR KEEPING YOUR TCT LATHE TOOLS SHARP!!
HS6B  £19.95 - FANTASTIC QUALITY PRODUCT - :
SHOBHA 6’ ROTARY TABLE, VERTEX 4” ROTARY TABLE
TAILSTOCK + DIV PLATE SET VISIT OUR Code [TEM
CG37  HV6 TABLE
ﬁ NEW RICE £15500  £129.00
: CG38 TSI TAILSTOCK
\ T ‘ - il Ol EZELAP PRICE £68-50 £49.95
¢ el Y weesiiE il n =
ﬁ' PRICE £59-90 £39.95

www.ezelap.com| [ccao HvsTaBLE
PRICE £23506  £195.00

Code ITEM PRICE FOR CG41  TS2 TAILSTOCK

4T SLOT MODEL €G34 HVATABLE  £335.80 £115.00 SHARPENING PRICE £20.50 £50.95
CG35 TSI TAILSTOCK 4850 £49.95

INC. 2MT CENTRE HOLE G35 DATIVSEr . Bsecd £30.08 TECHNIQUES O DS e oo

SECURE ONLINE ORDERING AT WWW.CHRONOS.LTD.UK

=24  PRICES INCLUDE VAT & CARRIAGE (UK MAINLAND)

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

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




The B Adh ments (Discl

= CLASSIFIED -

Advertisements

Send to Model Engineers’ Workshop Classified Department, Highbury Leisure,
Berwick House, 8/10 Knoll Rise, Orpington, Kent. BR6 OEL Tel: 01689 886650 Fax: 01689 886666
All Advertisernents will be inserted in the first available issue. There are no reimbursements for cancellations.
All advertisements must be pre-paid.
| Order 1977 - Requires all advertisements by people who sell goods in the course
of business to make that fact clear. Conmqusntly all trade ads in Model Engineers’ Workshop carry this T' symbol

IMIODELS - MATERIALS - EQUIPMEN

pay cash

ALL MODEL STEAM
ENGINES REQUIRED

Any gauge, any condition including static
models, unfinished projects OR JUST
PLAIN WORN OUT!

Also Stuart Turner, Bing Marklin, Traction
Engines and Boats.

Even complete collections. Will call and

Distance no object!!

Tel: 01507 358808

HUGE
STOCKS

) riage free.
& VAT paid, direct from

4 DOWN TO EARTH PRICES NOW

Just 27p SAE will bring wou a mast in-depth informative brochure,

aiffers should apply the brakes,  pressures. The lookalkes have been
ALLYOU well scrutinized and nat our choice.,
o PAISLEY BETHERE IF YOU CAN

cL430 £565

cL500M £650
Clarke’s Main Warehouse. CL300M £360 Give us a ring for a chat - VISITING BY APPOINTMENT

el

SOCKET SCREWS

Cap. Csk. Button. Set { Grub). Shoulder
METRIC. BA. BSF. BSW. UNF. UNC

Mail Grder Only

Hexagonal & Slotted Screws Nuts & Washers.
Dowel & Spring Pins. Dormer HSS Taps & Drills, Draper Tools.
NO MINIMUM ORDER PROMPT SERVICE
Send 4 x 15t class stamps for our latest catalogue
36 packets of socket, hex. and slotted screws
Pack 1. BA 8BA to 2BA.
Pack 2. Metric M2 to Ma.
Catalogue value of pack is over £35.00
for only £24.95 + £2.95 p/p @ \ 'H f f
Send far this offer and benefit from a very % ﬁ
useful stock of screws in your workshop. K ﬂ?&
You will not be disappoinied. Refund guaranteed. 4§ 959‘
74 Pepys Way Strood Rochester Kent ME2 3LL
Email: emkaysupplies@onetel.netuk
Tel: 01634 717256 www.emkaysupplies.co.uk
www.toolco.co.uk
or send for full itemised stocklist.

Unit 4, Ebley Ind Park. Ebley, Stroud, Glos GL5 45P
Important: Phone for opening times before travelling.
E.Mail: sales @toolco.co.uk Fax: 01452 770771
MODEL MAKING METALS
1zim. to 12in. dia. bright steelstainless steel, bronze, spring steel, brass,
drills, white metal casting alleys. Fine materials, chain, plastic, Lathe
milling rachines and aquipmant, new and sacondhand.

Mail order mationwide and waorkdwide callers Man,-Fri, 8-5pm.
Access/\isa welcome
Milton Keynes Metals, Dept. MEW,

Ridge Hill Farm, Little Horwood Road; Nash, Milton Keynes,
MK17 OEH Tel: (01296) 713631 Fax: (01296) 713032

www.mkmetals.sageweb.co.uk

Special offer* * * * * Workshop Discount Pack * ****
Either pack on offer to you
Emkay Screw Supplies (MEW)

The home of good quality used tools and machinery
(Just 4 miles J13 M5 Motorway) Tel: 01452 770550
aluminium, silver steel, steel tubes, bolts, nuts & screws, tap dies +
Send now for a free catalogue or phone:
email: sales@mkmetals.co.uk

el- Py

PRECISION MACHINING
FOR MODEL ENGINEERS
Trade enquiries welcome. Est. 36 years.
Write G. Plume
137a Erith Road, Bexleyheath,
Kent DA7 6BT
or Tel: 01322 5564516 anytime

PHASE CONVERTERS

and Rotary Phase converters 0.4-kW to 32-k'W to run 3-
phase 415 V machinery from a single phase 230 V, Speed
controls, Fwd & Rev Switches, transformers and components,

BOOST ELECTRICAL ENGINEERING

www.boost-energy.com
Tel: 0118 903 4881 Fax: 0118 903 4882

The Choice of discerning engineers
:',-':' These machines win on performance
DON’T MISS OUT, we're
rated specialists nationwide
Private Modelmakers, Industrial Concerns
and Schools loyally served, supportad by
masses of appreciative letters from our customers,
from ower the entire nation, for all to read when visiting.
30 years establishment, as lifelong toolmakers &
retailers: A well proven combination for offering best
possible service & advice, with no fuss & misleading doubts.

If not served by us before, TEST US for an initial infroduction.

followed by a FREE Clarke's
impressive 2003 195 page A4 colour catalogue.
SHOP AROUND by allmeans  Enjoy an impressive demionstatration
50 would we, but these fantastic  of these 3 exceptionals. No sales

Tean MACHINE % Leylands Road, Burgess Hl,
TOOLS West Sussex RH15 BHA

Tel: (01444) 242266

Mabile
07748697290

DIAMOND WHEELS

All Shapes for all machines:
Quorn, Worden, Stent, Bench Grinders
Prices from: £34.95 mec var

‘ ‘F
-.a/ ~—

Eternn)

All 3';”g LOCOS WANTED.
Tich, Juliet, Rob Roy, Firefly,
Jubilee, Maisie, Doris, GWR Hall,
Britannia, Hielan Lassie, etc.
Partbuilt or finished. Nationwide Coverage.
Complete workshops also purchased.

Please telephone Graham

0121 358 4320

BLACK-IT?

Easy to use Chemical Blacking for Iron and Steel
Produces a professional satin black finish in less than 15 minutes
Standard kit (4 ¥ 500ml) ideal for modelmakers £27.99
Large kit {4 x 2 Lilres) £64.99
Black-it! kit for Brass £18.99
Al prices include VAT & next day dedivary
Pixel-Plus, Bryncroas, Pwilheli, Gwynedd LL53 8EH
Tel/Fax 01758 730356 Access, Visa & Switch accepted
For more details, visit our web site at www.black-it.co.uk

THE
PEATOL
LATHE

£160 including 3 or 4 jaw chuck. Milling attachment
and other accessories available.
Centre height 2y distance between centres 9",
Full details send 2 x 2nd class stamps. Price inc. VAT
Peatol Machine Tools, M.E.W., 19 Knightlow Road,
Harborne, Birmingham B17 8PS Tel: 0121 429 1015

www.peatol.com

MODEL ENGINEERING SUPPLIES (BEXHILL)

www.model-engineering co.uk

EMAIL diesel@ 1 7bexhill fsnet.co.uk
MODEL LOCO ROLLING STOCK COLOURED BROCHURE £1.75 INC P/P.
MATERIAL CATALOGUE £125IN PP
VISIT OUR SHOP FOR GOOD USED LATHES AND TOOLING PLUS RAW
MATERIALS AND FASTEMERS
Phone/Fax 01424 223702 Mobile 07743 337243
E 17 Sea Road, Bexhill-on-Sea, E. Sussex, TN40 1EE

)|
ot

WE BUY, SELL & EXCHANGE

TOOLS, MACHINERY, MATERIALS, PART BUILT
LOCOS, MODELS ETC.
WORKSHOP TOOLS, MACHINES, MODELS
WANTED - WE COLLECT & PAY CASH

M.E. SALE & EXCHANGE

Compass House, High St., Rotherfield, Sussex.
Phone (01892-85) 2968

Long S.A.E. for List

WANTED Qld model aeroplane engines, kits,
magazines ete by aeromodeller/collector. Please
phone 01609 775245

BA FASTENERS IN BRASS
STEEL & STAINLESS

SPLIT PINS, TAPER PINS,
ROLL PINS, TAPS, DIES, DRILLS,
NUTS WASHERS,
RIVETS, MATERIALS
Send Stamped addressed envelope plus two first class
stamps for 28 Page List (Overseas £1.50) Quote MEW.
“ITEMS” MAIL ORDER LTD,
46, ST. MARTINS ROAD, MORTH LEVERTON,
RETFORD NOTTINGHAMSHIRE DN22 0AU
Telephone 01427 884319 Fax 01427 884319

71/4" Duchess locomotive wanted by collector.

A very good price payable. Tel: 0121 3584320




WE ARE MOVING!!

TEL: 01727 832793 FOR YOU FREE 125 PAGE CATALOGUE

FROM EARLY SEPTEMBER OUR NEW ADDRESS WILL BE:

CHRONOS LIMITED

UNIT 14 DUKEMINSTER TRADING ESTATE

CHURCH STREET
DUNSTABLE
BEDS LU5 4HU

UNTIL THEN WE ARE STILL AT:

UNIT 8 EXECUTIVE PK 229/231 HATFIELD RD ST ALBANS HERTS AL1 4TA
TEL (01727) 832793 FAX (01727) 848130 WWW.CHRONOS.LTD.UK EMAIL SALES@CHRONOS.LTD.UK

BROWSE OUR NEW ENGINEERING SUPPLIES SHOWROOM AT OUR NEW 6500 5Q FT
PREMISES!! PLENTY OF FREE PARKING AMND VERY NEAR THE A5 AND M1 JUNCTION T1

(24 hr update)

www.tradesalesdirect.co.uk (rrade Prices)

Don’t wait for the next issue! Check out the Internet Web Site above. It contains a stocklist of
used lathes, millers, grinders, drills, saws, miscellaneous machinery, accessories, items of
interest, etc. A stocklist is also available ‘FREE’ by post.

Contact: David Anchell, Quillstar Ltd, Lower Regent Street, Beeston, Notts. NG9 2DJ

Tel 01159255944 Fax. 0115 9430858 or you can send an e-mail to: david@tradesalesdirect.co.uk.
WORLDWIDE SHIPPING. TRADE SALES DIRECT 1S A SUBSIDIARY OF QUILLSTAR LTD.

NEW! - Lower cost, compact, high performance

speed controller and motor combination.

Call us now for more information
and friendly advice on

01925 444773

or visit www.newton-tesla.com

The new CL range features start,
stop and emergency stop buttons
and speed control with forward,
reverse and jog. It comes complete
with high quality motor and is ready
to mount, plug in and go!
’{'.'{f.’/-’-?—?—_:-.-_ TESE

"
iy

5 2wl
| bt Znte 2

The Driving Force in Automation

Unit G 18, Warrington Business Park, Long Lane, Warrington, Cheshire WA2 8TX, UK

MAKE
THAT

CALL
TODAY

From only
£390 inc vaT

Operate three phase machinery from your
single phase supply system.

Transwave

CoOMVIRT ERS
www.powercapacitors.co.uk

Power Capacitors Limited

30 Reclfern Road, Tyseley, Birmingham B11 2BH
Tel: 0121 708 2811/0121 708 4522 - Fax: 0121 765 4054
E-Mail: transwave@powercapacitors.co.uk

MILLING CUTTERS
INDUSTRIAL QUALITY

(As reveevesd 0 M £ Worssnop trade oounter No . 58 )
8% M42 Cobalt by Mail Order

b { rial Sires Available in:

» Thraaded shank st drits
- Thrmeded shanh end mabsy
 Snoet FO ) BN o Swmivy
Ly PN T ey
For free stock lists & prices
For milling cutters & other M.E. tooling
Irchuding indexable carbide tocks

CALL Clarke Englheering 01803 723023 (days)
CALL Clarke Enginesring 01603 426523 (eves)

ﬁ D T T T T T T T T #
CONGRATULATIONS TO ALL

& M.E. WORKSHOP MAGAZINE

ON THEIR 100™ EDITION

THINKING OF SELLING YOUR LATHE
MILL OR GOMPLETE WORKSHOP
and want it handled in a quick, professional no
fuss manner? Contact David Anchell, Quillstar
(UK) Ltd (Nottingham).

Tel 0115 9255944 Fax 0115 9430858

All 5”g LOCOS WANTED.
Hunslet, Jinty, Simplex, Speedy, BR Class|
2, Horwich crab BR 8400 tank, Maid of

Kent, Black Five, Jubilee, Royal
Engineer, Bl Springbok, Torquay Manor,
Castle, A3/A4 etc. Partbuilt or finished.

Nationwide Coverage.
Complete workshops also purchased.

Please telephone Graham

0121 358 4320

TOOLS PURCHASED - hand tools & machinery
whole or part collections — old and modermn. Will
call. Tel: Alan Bryson, Taunton (01823) 288135,

PARTBUILT MODELS BOUGHT. All
locomotives, at any stage of
construction. Completed models also
bought regardless of condition. Traction
engines and all Stuart stationary
engines wanted - beam, vertical,
horizontal etc, part built or complete.
Will travel any distance. Please
telephone Graham, 0121 358 4320. (T)

PHASE CONVERTERS

2HP TO 50HP

A Top Quality Range of Static
and Rotary Converters to run
3-phase 415v machinery from

240v single-phase supply.
For further details contact:

Motorun Phase Converters
23 Waldegrave Road, Teddington, TW11 8LA
Middx. Tel: 020 8977 0242 Fax: 020 8943 3326

Ansaphone Service After Hours

Division’Master Convert your rotary table, dividing
“Indexing Without Pain” head, or dividing attachment to CNC

i‘u
a

Tho Talg Lathe™ by Tony Jeffres
£15 + £2 PAP from Dévisicniiaster,
or Peatol Machine Toals, 19 Mnight-
low Road, Harbome, Blmingham

897 8PS, Tl 0121 429 1015

+ ALL DIVISIONS from 1 to 9990 - NO GAPS, NO DIVIDING
PLATES, NO HASSLES!
+ ANY angular movement up to 360 degrees
« Positions to £1/200th degree (with 80:1 worm ralio)

+ Configurable for drive ratios 1o S000:1 and motors to 2A/phase
* Slores up 1o 4 different configuration “personalilies” for different
rotary devices, molors, spaed settings elc.

+ Converted Homge and Vertiex rolary tables available to order
= Motor mounts and shaft couplings for Homge or Vertex 4°/67/8"
rolary tables, and Homge or Vertex BS0 dividing heads
« Stopper motors from 100 az-in 1o 1000 oz-in available to order
+ Contact us or visit our website for full details and lalest prices

Visit us on stand S4 at the Midland ME exhibition

16-21 Oct 2004
TrivisionMaster Lid., | la Poplar Grove, Sile, M33 IAX
U.K. Tel: 0161 973 4278 Fax: 0161 973 6534

sales@ divisionmaster.com hip://'www.divisionmaster.com
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Cobra Mill

Special Deal includes 4
metric & 4 imperial

S '\\

S newall

Newall Measurement Systems

Collets
Axis DRO from * Variable Speed Control
= : {100-200rpm)
)
mde in the UK / * Spindle Taper: MT2
Fault rranty * Table Size:

145 x 240mm LIMITED

@ '“l mi Tﬂ * Metric or Imperial Leadscrews ‘\ MAGHINE AND T

N [ Conquest Mill | B Champion Mill | | Eagle 25 Mill

”ﬂ w ﬂ

//- « Table size: 90cd04mm bl Table size: 1903585 mm

* Motor: 350w = * Motor: 1HP
* Spindle Taper: MT3 : Spindle Taper: MT3
* Speeds: variable (0-2500rpm) * Speeds: 12 (100-2150rpm)

* Metric or Imperial

* '/;iP Motor |
= Table Size: 150 x 630mm

¢ Metric or Imperial Leadscrews * Complete with Drill

: Chucke & Arbor |, :

& Includes: 1-13mm Drill "G hee Ground Cast Iron| Machines |

Chuck & 80mm Quick " Column | Available

Action Machine Vice / = _ « MT3 Spindle
r — - = ra  —

/ Eagle 30 Mill Lux Mill R/C Lux Mill Dovetail
/ * Table size: 210x730mm £8 99 * Table size: 210x730mm

* Motor: I'/;HP % © Motor: I'/;HP

* Spindle Taper: MT3
* Speeds: 12 (100-2150rpm)
\ * Metric or Imperial

Machines Available

* Spindle Taper: MT3

+ Speeds: 6 Geared head
(95-1600rpm)
* Metric or Imperial

« Table size: 240x820mm |
\ =+ Motor: I',HP

o’
+ Spindle Taper: MT3
* Speeds: 6 Geared Head
(50-1250rpm)

* Metric or Imperial

Machines Available
' d

///~

Machines Available

Super LUX Mill | | 626 Tu.‘-‘.-et Mm 836 Turret Mill |

* Table size: 200x9 10mm
* Motor: 3HP Motor
* Spindle Taper: R8
* Speeds: 10 (115-3500rpm)

X

4

.

* Table size: 240x800mm / “ Yeonsider it o

* Motor: 1'/,HP be very good value
* Spindle Taper: MT3 for money, and |

* Speeds: § Geared Head am personally well

(80-1250rpm) \\ pleased with my
purchase

Mr| Cax‘r
MEWY 97 J &

\ — e e
Contact us for a
y competitive export quote
.é | | for our latest ~ Viglit our website
Catalogues .chesteruk.net
01244~ 531631

For our S}Eecial Offers
*IRE niere mAar
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