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Pro Machine Tools Ltd

Precision Machines Made in Germany
“For the discerning engineer.” N —
wIATRABRERPD oS

Longitudinal X-axis 500 mm
Vertical Z-axis 280 mm
Transverse Y-axis 150 mm

QOptional 180 mm

Power 1.4 kW, 230 V, 50 Hz

Spindle speed r.p.m. 180 - 3000

Swivel range both sides 90°

Tool holder MT 20ptional
MT3 or SK 30

Drrilling 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. Barnack

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 ::,L': (&11];88%), 21%%55?.
be retro fitted at a later date.
Go L®m at | C Sales@emcomachinetools.co.uk
See our web site for details.

www.emcomachinetools.co.uk
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Removing the covers on this German tapping

On the Editor’s Bench
Dave Fenner's Commentary

Lathe Only Workshop (6) Cross Drilling Jig
Versatile tooling item from Hemingway

Mini Vice

Gripping stuff for small scale parts

Next Issue

Louvre Tool
Air flow with style from this press toal.

75th Model Engineer Exhibition at
Sandown Park
A brief look at workshop equipment

Getting Power Around Corners (1)
Transmission technigues reviewed.

Broadband Internet Access
With faster connection now available

Fireside Reading
Book review

X3 - CNC - Further Options

Variations on the theme

Musing about ...a problem to die for!
Caring for those cutting edges

Lathe Suds Dispenser Base
Getting the coolant where you want it.

Power Feed For Naerok 350 Mill-Drill (1)
A proven design for power traverse

Trade counter
New items from suppliers
Taper Setting Tool for Chipmaster

For accurate top slide adjustment.

Scribe a Line
Reader to reader

On the Cover

| R

h how a d belt is used to

take the power around corners (and provide

See page 56 for our special subscription offer!

forward / reverse rotation). Philip Amos
discusses various techniques on
page 28.




TRACY TOOLS

2 MAYOR’'S AVENUE, DARTMOUTH,

LTD.

SOUTH DEVON TQ6 9NF

Website: www.tracytools.com

SET (2 40, ¥
2, SPSCH.L ﬂﬂﬂﬂ. ENG. SEY

Teleghone (01803) 833134 Fax: (01803) 834588 Credit Card Hotline: 01803 839500 (minimum £10)
ALWAYS AVAILA

ISpS 8JCH SIZE . st A ust A A
each size ‘I.x 32 ’fm: 40, %y x & ’15:40 The x 32,75 x 40, Vz x32. ;%40

email: mfo@tracytoo!s com

Yax 32 3: £18 SET
TJFSWS&T

DIES £78 SET
DIES £22 SET

BA TAP SET (2 Ta
TPI TAP SET
“FWSET{ZMM\ESIH!& BSFHEE?"J’rs 'J’t.’-'l'us *y, Fl’ls Wy

mm & BADIESET:0,1,2,3,4,5,.6,7,8,9, 10 BA

s each size) & 26 TPI DIE SET (CYCLE OR BRASS THREAD) */s x 26, 5 X 26, s x 26, s % 26, '/; x 26

| 74Ps £18 SET
TAPS £18 SET
TAPS £18 SET

DIES £20 SET
DIES £18

DIES £18 SET

BSF TAP SET (2 Taps each size) & BSF DIE SET: "Iy, s, "y, s, 1"

TAFPS £18 SET DIES £18 SET

| () &

BSW TAP SET (2 Taps each size) & BSW DIES: 'y 5/ g, Ve, g, Bhe My e,

TAPS £20 SET DIES £20 Si

BSW TAP SET (2 Taps each size) & BSW DIES: *lvs, /s, "y, /s, 1"

TAPS £18 SET DIES £18 SET

METRIC COARSE TAP SET (2 Taps each size) & METRIC DIE SET: 2, 3.4, 5.6, 7.8, 9,10, 12 m/m

TAPS £20 SET

DIES £20 SET

-

METRIC COARSE TAP SET each & METRIC DIE SET: 14, 16, 18, 20, 22, 24 mvm

TAPS £25 SET

DIES £25 SET

UNF OR UNC TAP SET (2 Taps each size) & DJE SET: 0 to 12 UNF or 1-12 UNC

| TAPS £15 SET DIES £18 SET

UNF OR UNC TAP SEI'[? M each size) & DESEI "oy Vi ey Yo e, 2

DIES £18 SET

i ha = e

OR UNC TAP 2 Taps each size) & SET: *1g, g, s, e, 1"

‘MFSEM'SEF
3 DIES £18 SET

4 MS{BEﬂ HP.ESEI" Vg, Wy, My, 'z, ", M (2 Tans eaf.h 5ize)

TAPS £30 SET DIES £25 SET

15, METRIC FINE PITCH SETS (10 sizes from 3 - 12 m/m) TAPS & DIES

10) TAPS £18 SET DIES £25 SET

16, METRIG FINE PITGH SETS (6 5izes from 14 - 24 m/m) TAPS & DIES

) TAPS £18 SET DIES £25 SET

£20 EACH SET

17, ENDMILL SET (THREADED SHAN) [, s ", s Vs Vo (103, 4,5.6.7,8, 0,12 ]
7.81

£20 EACH SET

nmussr o Hye s 5! oy mfm 3, 4,
5, 1" DIA, WITH % Ti ANK

£25SETOF4 |
£30 EACH SET

£30 EACH SET
£6 10T

No. 3 @ £22. No. 4,5 6 mt @ £35

W HOLES) "/1s, 'In, “his, '/, ", s, "1se, "1z DIA

ETZSET
£25 SET

o, - Uie

3"DIA@ £6 SET 2" DIA @ 5 SET |

26.  CENTRE DRILL (HS) I, a5, Vs, e, e @ £5 SET
A APER CHANK TE: ml” 10 VARIOUS 8 1]

W - Yz 1 - 13mim
ANLESS STEEL DI

'z INDEXABLE ENDMILL (THREADED SHANK) @ £14 WITH TiIP
@EID

ALL B
COVENTRY mﬂfﬂﬂ GH.ISES ALL SIZES

@ FB0 + POSTAGE

*ly SHANK OR ‘-"9 SHANK

@ £10 EACH, WITH TIP [EXTRA TIPS E

COMPLETE WITH COBALT BLADE.

38.  VARIOUS DRILLS, BELOW "/, DIA. 10 EACH. STUB, QUICK SPIRAL, SLOW SPIRAL, LEFT HAND, @ £5 EACH TYPE

She @ £13, ' @ £14,° @ £14, % @ £16 _EACH

38. KNURLING TOOLS. 2 WHI @ £b, b6 WHEEL SIZE @ £10 (SPARE KNURLS £2 EACH)

40. ROHM PRECISION DRILL MMKS,WI'I'HNO 1 OR No. 2 MORSE TAPER ARBOR

She @ £7,° @ £8,; @ £10

FOR UNITHREAD

Call 01803 559595

Broaches, Knurls, curbidc Ounlrw, l:yr.-lu Taps & Dies, Boring Bars, Left Hand Tap & Dies, Milling

P s T e e s
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BRITISH
WARRIOR
BRAND

DON’T MISS A SINGLE ISSUE! Model Engineering Workshop Ad Index
It can be difficult to find a copy of ADVERTISER PAGE
MODEL ENGINEERS WORKSHOP at local newsagents. EMCO ...IFC
The ever-increasing number of magazines being TRACY TOOLS.. 4
published means that newsagents have less
shelf space to display particular titles. NEWTON TESLA 5
Specialist magazines especially get crowded out. GLR.... 6
There’s a solution to this problem. Most newsagents EMCO 7
provide Shop-Save and/or Home Delivery services.
Shop-save incurs no charge - simply ask your HEMMINGWAY . 8
newsagent to order a copy for you. It will be kept FOLKESTONE ENGINEERING ]
on one side ready for you to collect.
Home delivered copies are ordered in the same EEMDEN -
way but generally incur a delivery charge. DIGITISE 9
A newsagent can order any magazine for you, JADE.. 9
whether or not the shop normally stocks it. If you buy
your copies of MODEL ENGINEERS WORKSHOP ME SERVICES... :

from a newsagent and want to make sure EVENTS OFFICE 9
you get every issue, just ask at the counter. G+M TOOLS 10

To avoid disappointment, fill out and hand this e e e e
form to your newsagent to reserve your copy: SOFTCOVER ...ccovinaismssaras semsssssssssssssssssssnssss s s ssssons 10
PLEASE RESERVE/DELIVER A COPY OF BB FIVICES it serm st ol st i 1
MODEL ENGINEERS WORKSHOP | |- o >
CHRONOS 57
FOR ME BOOK OFFER ... 58
Name: MACHINE MART 59
Address: CLASSIFIED. 60-63
HOME +WORKSHOP .. IBC
M hocode Ielsphone: ) | CHESTER UK.... ..OBG




SMOOTH, QUIET, HIGH PERFORMANCE, SPEED CONTROL
An easily fitted variable speed control system for your lathe or mill.

Finding just the right speed.

For every lathe turning job, there is a speed that's
just right but if your lathe only has six or sven

twelve fixed speeds its always a compremise,
surface finish suffers and time is lost changing up

or down! With our proven spaed control systems youi
always have the right speed at your fingertips to
maximise the performance of your carbide or HSS
tooling. Ne more damaged cutting edges becuse the
cutting speed was teo high or low for the job.

There are many factors that can influence the right
spead for the joh in hand.

Wih weod comtral you can amiryts ind e evact speed

Get rid of those vibes!
Heres a paradox.... a lathe ig a precision machine tool
built to the highest standards and capable of very high accuracy N Dw WlTH A N

so why power it with an awful motor that hums and vibrates?
INCREDIBLE

All single phase induction motors suffer from this problem due

to the fact that the magnetic field pulsates in 90 deqg steps, these

pulsations are imparted through to the motor shaft and lathe chuck. ‘ n Y EA R

The end result is vibration and very often shows up on the finished

work as a patterning or shading when using the autc traverse WARRAN I . ! ! !!
If you think your lathe doesn't suffer from this problem, you should Tarms and conditns appdy. Further deteils ars available o7 our wabsits.

sea and hear the difference with our system! With variable frequency

control, torque is delivered smoothly by the three phase motor with
i Sl S5208SE

ZkWto 1.
Ten year warranty is industry first]

Its never been a better time to up date your lathe . |
to smooth variable speed control. Such is the f ‘ i
proven reliability of our speed control inverters - { | l

that we now confidently offer as standard an . | I

amazing ten year warranly on our CL400 & CL750 . | |

lathe speed controllers. The ten year warranty also applies ey e

to our Mitsubishi EE20 and S500 inverters e ' §
in the range 0.2 - 2. ZKW. With our hew ten year '

warranty you have peace of mind that you will E520S

have no expensive repair bills D.4KW to 2.2kW

wm
mmmtnm Mwm £425inc VAT

m:«umnmmmmh—nuwm
UK mainland delivery is £18.00 inc VAT

J
Call us now for more information and friendly advice, or visit our new website

r.‘r" ‘f’ - ' s .?g-‘ -‘E’

oani'M’f/ bt & L ; g —
Newton Tesla (Electric Drives) Limited, Warrington Business Park SR LY
Long Lane, Warrington, Cheshire WA2 8TX. .% 1503001 .Y,

Tel. 01925 444773, Fax: 01925 241477. E-mail: Info@Newton-Tesla.com Web: www.newton-eslacom s



GLR DISTRIBUTERS INTRODUCTORY OFFER FOR THEIR NEW RANGE OF STATIONARY STEAM ENGINES

TINA RACHEL
1" Bore x 1.1/2" Stroke - Slide Valve Unusual wall mounted Steam Engine, based
Length of Baseplate 12" - Diameter of Flywheel 6" i on drawings by
Height 6"- Width 6" - Weight 4.1/2 Kilos Ot?o Lilienthal of Germany in 1882
Complete with full building Manual, Drawings NEW | Cylinder 22mmlbore. X 4_0mm stroke
and Materials ( Hardwood base £15 extra ) SUZANNE Flywheel 170mm dia. Machined by request.
Unbeatable value at this price All drawings are in metric

£145,00 + £07.00 Carriage to mainland UK Top quality Iron find Gunmeta] castings
All prices include vat 26 professional A4 drawings

Build this beautiful engine for just
£150.00 + £7.00 Carriage to mainland UK
All prices include vat

SUZANNE

MULT! -TUBULAR BOILER KIT
Runs on Coal - Gas - Spirit
4" dia. x 16swg Copper tube - 8.1/2" high
25 5/16" x 20g Copper tubes
Firebox 3.1/2" dia. 3.1/2" long
Working pressure 80 psi.
Suitable for all above engines
£65.00 + Carriage £7.00 to mainland UK
Set of 6 Fittings £85.00
All prices include vat

Beautiful Vertical Steam engine used in
Dresden, Germany in the 19th century.
Redrawn by Willie Schneeberger of Switzerland
Top quality Iron and Gunmetal castings
20 professional A4 metric drawings
Cylinder 30mm Bore x 48mm Stroke
Flywheel 180mm. Machined by request.
This fantastic engine can be built for just
£250.00 + £7.00 Carriage to mainland UK

All prices include vat

Pictures are illustrations of models when machined by our customers
PLUS OUR USUAL RANGE OF LOCOMOTIVE DRAWINGS - CASTINGS - MATERIALS

7.1/4°G Tich 0-4-0 | some of our excellent Steam Fittings for all | 3-1/2°G Britannia 4-6-2
7.1/4°G 1366 0-6-0 | our Locomotives and Stationary Engines | 3.1/2"G Molly 0-6-0
5"NG Dholpur 2-8-4 3.1/2"G Cant. Lamb  0-4-0
5G Butch 0-6-0 F 3.1/2'G Petrolea 240
5G Chub 0-4-0 3.1/2'G Iris 0-6-0
5'G Simplex 0-6-0 3.1/2°G Doris 4-6-0
5'G Springbok ~ 4-6-0 :" E; * * 3.1/2'G Rainhill 0-2-2
5°'G King John 4-6-0 \ 3.1/2°G Heilan Lass. 4-6-2
5'G Dean Goods ~ 0-6-0 Tee & Elbow Caﬁt'”gs 3.1/2°G Rob Roy 0-6-0
5"G 2251 0-6-0 3.1/2°G Miss 10to 8 4-4-0
5G Firefly 2-6-2 @. [@ 3.1/2'G Juliet 0-4-0
5"G Mogul 2-6-2 3.1/2°G Virginia 4-4-0
5'G Peggy 0-4-0 3.1/2'G Maisie 4-4-2
5'G Twin Sisters  0-6-0 3.1/2'G City of Truro  4-4-0
5G Pansy 0-6-0 * W n @ = 3.1/2°G P.V. Baker  0-6-0
5G Tich 0-4-0 ‘q

5'G Combpyne  4-4-2T] a- Radial Tank L.S.W.R. 415

5'G Nine Elms 0-4-2 L.S.W.R. A12 Class - Beyer Tender
5'G Salisbury 4-4-0 L.S.W.R. 460 Class

0'G Princess Coronation 21/2°G Southern Maid 0-6-0
0'G Morris de Cowley 2.1/2°G Austere Ada 2-8-0
0"G Hertford Hall 2.1/2"G Olympiade 4-6-0
0'G Royal Scot 2.1/2"G Fayette 4-6-2
0'G Josie e ‘D 21/2°G Purley Grange 4-6-0
0'G Bat 4-4-0 RAINHILL 2.112'G Dyak 2-6-0

GLR DISTRIBUTORS LTD. UNIT C1, GEDDINGS ROAD. HODDESDON, HERTS. EN11 ONT
Tel. 01992 470098 Fax. 01992 468700 E-Mail peteglr@btopenworld.com
Web site - www.modelmakingsupplies.co.uk Send six 1st class stamps for Hardback Catalogue




REMSCHEID

Milling
e Machine
* Long Travel 260mmF1 1 OOE

e Cross Travel 150mm
* Vertical Travel 330mm
* Motor 1.4kw
» Varispeed 180-3000rpm
e Drilling Capacity

in steel 16mm
* Price £1489.00

¥ 1 —

Millin 0e
Machine -
F1200E |3

* Long Travel 260mm
» Cross Travel 150mm
 Vertical Travel 280mm
* Motor 1.4kw
* Varispeed 180-3000rpm
* Drilling Capacity

in steel 23mm
= Price £1757.00

Milling =
Machine ? |
F1210E

Long Travel 500mm
Cross Travel 150mm
Vertical Travel 280mm
Motor 1.4kw

Varispeed 180-3000rpm
Drilling Capacity

in steel 23mm

Price £2069.00

T

Ballscrews
instead of
standard

leadscrews

CNC Milling
Machine

* 3 axis CNC Mill with
toolmaker’s accuracy
certificate

* Price £3610.00

Bk

High speed
spindle option
100 - 7500 rpm

e Swing 220mm
= Centre 350mm
= Choice of motors

= Price from £1621.00
D2000 Serles = Stock removal 8mm in
Lathes one pass

* Swing 220mm

= Centres 500mm

* Motor 1.4kw

» Varispeed 45-2300rpm
* Price £2399.00

REMSCHEID

EAMANY

D3000E Lathe

* Swing 270mm
* Centre 600mm
* Motor 1.4kw
« Varispeed 45-2300rpm
DGOOOE Lathe - weight 150kg
= Price £3074.00
* Stock removal 10mm in one

Prices include VAT — Machines shown with basic equipment

Metric machines - true inch machines also
available

5 Years Manufacturer's Warranty
on all Wabeco Machines

Manual Machines can be retrofitted

with CNC add-on package
Wide range of optional accessories
Made in Germany

CNC Lathe CC-D6000

s DB00OE lathe with 2 axis CNC control
with toolmaker’s accuracy test certificate
* Price £4832.00




It a job’s wort
doing....

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

:} Work Holding and Positioning

i} Tool Holding and Positioning

:} Manipulating Tools
{ ¥ Stand -Alone Machine Tools

:} Drives and Major Attachments

1

s

s=3 Hemingway

Hemingway Kits
126 Dunval Road, Bridgnorth
Shropshire WWV16 4L7
United Kingdom
Tel/Fax: +44 (0) 1746 76773
Email:Info@hemingwaykits .com

Send £2

for our latest
workshop
catalogue

or visit our

Webshe www.hemingwaykits.com
Folkestone Engineering

\ Supplies Il! ! y

Offers a fast friendly service, competitive prices, no minimum
order value, no VAT, competitive delivery fee’s and large stocks.
Free catalogue
or visit our web site www.metal2models.btinternet.co.uk
Fasteners (metric & imperial), ferrous and non-ferrous metals
(round,hex,square, flat,ete), also off-cuts (subject to availability).
Goods supplied mail order or callers (by appointment) welcome.

A small sample of our stock and prices are shown below.
Metal priced per 300mm/11.8" length, larger sizes are priced by
the 150mm,75mm and 25mm.

BMS Brass Aluminium Stainless-Steel [ ogher items in stock

1/4" Rnd  £0.28 £0.54 £0.39 £0.98
12" Rnd  £0.78 £165 £1.18 £2.90 r(\lunli_nilnl;r[n‘-_}i.ﬁlsiﬁ-
34" Rnd  £1.44 £379 £197 £5.49 S:;Fi’lfl‘e's:gs‘;;d“;fb&
1.0" Rnd  £226 £635 £3.35 £8.40
1/4" Hex  £0.34 £0.66 £1.00 £1.65 Black Mild Steel.
1/2" Hex £0.78 £194 £2.10 £3.78 Nickel Silver Round.
3/4" Hex £2.14 £4.50 £3.60 £8.800
1.0"™ Hex  £3.39 £738 £4.55 £12.50 Phosphor Bronze,
1/4" Sqre £0.42 £097 £0.50 E1.70: Silver Stisl atd
12" Sqre  £0.98 £3.15 £1.47 £4.14 Bitotind Flat Stack.
314" Sqre £1.94 £542 £2.65 £5.98
1.0" Sqre  £3.54 £10.84 £4.95 £8.98 Spring steel.

S s Lt S araare | Sheet in Brass, copper,
BMS available in EN1A F/C, EN8, EN16T and EN24T | /i1 creel. Aluminium,
Aluminium in HE30 and 2011 f/c and Stainless.

Fasteners
Socket Screws metric and imperial, BA machine screws 0BA to 16BA.

62 Canterbury Road, Hawkinge, Kent CT18 7BP
Telephone 01303 894611
Email: metal2models@btopenworld.com

VIS Open weekdays (0900-1600)

Saturday mornings (090:0-1200)

Sheet Metal Technology - £11.50
In this, his last book, Dave Gingery returned to his trade
in the metal fabrication industry. Actually the book was
written in the late 1980’ but Dave never got round to
publishing it, so it isn't strictly his last work, but never-
theless..... The central theme is the vocational applica-
tion of sheet metal technology, and the book is present-
ed very much like a course book for a college course.
But this is Dave writing, so the 24" leaf brake he sug-
gests you make for bending (and gives you the plans
for) is made mainly from hardwood. And there are other plans,
including a mechanic’s toolbox, a workshop toeolbox and a barbeque; if
there is a better book that really teaches you how to work sheet metal we
haven't found it; neither has Tom Lindsay, of Lindsay Publications, whose only
criticism of this book is the boring title - he feels “How to Learn to Work
Sheet Metal by Fabricating Something That is Actually Very Useful” would
be better for such an interasting book. Well...... but anyway, this is Dave at

his very best. | 12 pages, full of drawings, photos and wisdom. Paperback.

“Build Your Own Metal Working Shop from Scrap' series:
Written and published by Dave some 20 years ago, this series of 7 titles
describes how to build a complete set of machine tools at very little cost, using
scrap metals. The series is in a fixed sequence, in that each machine helps build
the next, but each book stands on its own, if you already have access to work-
shop equipment. As described, quite a lot of home foundry work is involved,
but obviously you can get castings done at your local foundry,if you wish to skip
the experience of pouring molten metal yourself! Worldwide sales of this series
are well in excess of 100,000 copies - is this a record? All are paperback, and
well illustrated with drawings and photographs.

Book | The Charcoal Foundry * 80 pages * £7.70
Book 2 The Metal Lathe * 128 pages * £9.60
Book 3 The Metal Shaper * 144 pages * £9.60
Book 4 The Milling Machine ¢ 152 pages * £9.60
Book 5 The Drill Press ¢ 128 pages * £9.60

Book 6 The Dividing Head & De-luxe Accessories *158 pps+ £ 9.60
Book 7 Designing & Building the Sheet Metal Brake * 52pps * £ 8.40
* All 7 volumes purchased together * £56.10

Uncle Dave Gingery's Shop Notebook | «£7.70
If you have already read any of Dave’s books, you will appreciate
that the man was an unsung genius. VWWhat you get in this little
book is “a collection of chicken scratch, translated, deciphered
and illustrated by Vince Gingery” - and take our word for it it’s
all good stuff. Dipping into the table of contents at random, you
get words of wisdom on the workbench and drawer construc-
tion, a rack for storing round rods, benchwork, drilling, ream-

ing, grinding, lathework, faceplate work, chuck-mounted work,
handles & arbors, a rocker arm, special holding fixtures, a miniature rotary
table, etc., all from the man we rate as one of the great engineering writers of
the 20th and 21st centuries. 58 pages of good sound advice and ideas, very well
illustrated. Softeover.

| How to Build a Magneto Magnetizer+  £7.65
| n | Here our hero describes how to build a machine to revitalise
magnets from magnetos, or within limits, anything else, and how
| | to create new magnets. The limitation is that this design is not
really adequate for charging ALNICO magnets found in modern
equipment. As usual with Dawve, all you need to know is here!
L oy _n 36 illustrated pages. Large format softcover.

Dricsdown INCLDE UL Dot ¥ Dk

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

More good reading from Dave, and his son Vince (definitely a chip off the old block)
will be found in our FREE Booklist - phone, fax or write for a copy. Or you will
find all Dave and Vince'’s books on our Website, where you can also request a
copy of the ‘real’ Booklist as well - talk about information at your fingertips!

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

FREEPOST (BA 1502) Rode Frome Somerset BA11 6UB

Tel: 01373-830151 Fax: 01373-830516
On-line ordering: www.camdenmin.co.uk




CAD

WITHOUT SPENDING £1,000'S

Mibre

Special Offer
“Home & Hobby"
Edition

LH50+ VAT

Alilbre Design is  an
easy o use lTully
parametric  computer
aldeod design system at
 fraction of the cost of
packages with similar
hanéticonality.

Digitise D

Austhorand rusalior of Aldsrs Dwsign

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

CE quality marked
= C full EN379 & EN175

Ba ttery certification
Prices incl VAT
£54.95

UK delivery £3.95

Solar
£67.95

. a tedarkhed et .co.uk WSA

A0 E

Auto Darkening Welding Helmets

Vari Shade Range 9 - 13
External rotary control
12 month Warranty
After Sales-Spare Parts

12th Annual 2006 National

MODEL ENGINEERING
AND MODELLING
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LATHES

Cowaell s Bench lathe with Tooling, Tph.
Boxford 125TCL CNC Bench Latha, With Auat Turret, 1ph
Boxford CUD 57 x 22" Lathie, 3 Jaw Chuck & Toolpost,Ch
Hobbyrmat MOGS Lathe with Milling Head,1ph
Hobbymat MDE5 Lathe with Teoking, 1ph ...
Hobbymat MDE5 Lathe with Teoling, 1ph
Minilor TR1 Bench Lathe with Milling Hnad 1ph, Well Toaled ...
Denford Startumn PC GNG Bench Lathe, Ipn
Toyo ML1Bench Lathe & i

Raglan Training Lathe, Bench 0 No Motar..

Pultra 1750 Bench Lathe, Drive Wnit, Cal[ﬂs Chucks, Tooling, 1ph, VGC.
Pultra 1750 Bench Lathe, Motor,Well Tooled, Collets, 1ph VGC ...
Pultra 1770 Banch Lathe cfw Handrest Tailstack,10 Collets,No me..
Boxford Model A 4 1/2° x 18 Lathe, Stand Gearbax, PCF Taaling,
Singlo Phasa
Mytord Super 7 Banch Lathe,1ph
Myford ML7 Lathe on Stamd, 1ph, 3 Jaw Chuck and Toolpost....
Colchaster Chipmaster 5” x 207 Lathe,Metric, Tooled, Quiat, VG
Colcherster Bantam 1600 57 x 207, (Late Type) Chucks, Lever Op Colla
QCTR Guards, Light, Manwal 3ph,VGC
Colchester Bantam 1600 5° x 20” Tooled, Coolant, ACTRVGC,3p
Colchester Bantam, 8005~ x 20° Tooled, 3ph, Choice of 2, Each
Harrison M300 Gap bed Lathe, Toaled, 3ph ...
Harrison 11 Cantre: Lathe and Tooling, 3ph ...
Harrisan 4 1/2° x 25 Centre Lathe with Todlrl
Pultra 1770 Cabinet Mounted Micra Lathe,Driva Unit)

MYFORD SPARES & TOOLING

Change Gears:
20TE7.00,20TET.00,Z2TET. 00, 24TER 00 Z5TE7. 50, 26TE7. 50,27T£7.50,28TE8.00, HTE8.00,2
OTE8.00,31TER 50, 32TER.50,33TER.50, 34TER. 75, 35TEQ. 00, 26 TEH.00,37TED.50,38T
£9.50,39T£9,50 40TE9.50 42TES. 75 43TE10.00,44TETD. BIHEEIEI 50,46 TEN.004TT
£11.00_48T£11.00,50T£13.50,51T£13,50,53TE14.50,54TE14.50,55TE14.75 56 TE15.00,
STTE15.00,8T£15.00,58TE15.50, 60TE15. DJG'ITiIiW.ﬁZTE!S.EDﬂTEIT 00,B4TETT.00,65
TE18.00,66TE18,50,707T€ 18,50, 75TE1 9,50,80T£21,50,81 TE21, 50,85T€24.00,80T
£24.00 91TE25.00,95TE 26,00, 100TE27.00,127TEIS.00

Matric Conversion Set,Comprises Quadrant,Gears,Spacers and Studs, NEW.E 185.00

Mylard 3 Point Steady £ E5.00
IWyfoind 2 Pt Standy. e 808 o R R £ B0
Myford 11334 Cuttar Arbor £ ®po

Myford 4 Way Toolpost, VGC..

gandmtools

Probably the best website in the model engineering world
email: sales@gandmiools.co.uk web: www.gandmtools.co.uk

MYIrd 37 1 127 X 2" ANGIR PIAS ..o : Hundreds more items of good quality measuring

Myford 6 Station bed Capstan A

Mytord Between Centres Boring Bar,

Myfiord Hand Turning Rest Sat
Myford Lever Op Tailsteck Attach

equipment listed with photos on our website.

Myford Long Cross Shide

Myford Rodnay Milling

42500
Myford Saw Table Attachmant Complete with All Parts ... .ecne. £ 2500

Myford Spindle Driving Handle £ 6500
Myford Taper Turning £ 260,00
Bat of 12 Mylord Quikset latha Tools ... i £ &,

Tookmex 67 4 Jaw 1t Chuck, Screwed Body. £ 12500

Myford Supar7 Meanual Inc G earbax Info
Tookmex 100mm 3 Jaw,Myford Maunt NEW ..

Tookmex 160mm & Jaw Ind Chuck Myford Dire
Myford 7° Faceplate

-—-f 15580 | goviord CUD 5° x 22" Cantre Lathe, 3
Bk 4 Jaw, Toolpost, 3ph, £650.00 plus vat

Mylord 9" Faceplate
Myford 4 1/27 C

Myford 4™ Chuck (]

Eclipse Dem aqnstis.er,

ylord 57 Chuck Backpi

240 Volt, VIGC, £115.00 plus vat

Myford MAT3 V Block.

1200
Myford Crozs & Top Slide Fited Single Toslpost Late Type, Unised.......... £ 2500

Mytord Super 7 Tailstock
Mytord MLT

Myford MLT/Super 7 Lathe Bad (well usad)

Mylord Super 7 Saddle Apron & Cross Slide

Myford Diwiding Head &Tallstoﬂc. z Dlwsmn Plates,Immaculate.

Myford Part No 1430 Saries 7 L

Harrison Cast iron T- Slotted Boring

Tahle, Fits all the L5 Models,
& Pointer.

£150.00 plus vat

Myford Hur Toolpost
Myford Swiveliing Vartical Slide

Myford Swivalling Vartical Slida

Myford Plain Vartical Slide

Myford/Toolmex Quick Change Toolpost + 4 holders.
Myford Handwheel Oparated Cut OFf Slide,with 2 Toolposts, V'
TELEPHONE ENQUIRIES WELCOME ON ANY [TEM OF STOCK. WE HEII.IJ
HUNDREDS OF ITEMS THAT ARE NOT LISTED, FULL STOCKLIST AVAILABLE,
ALL ITEMS ARE SUBJECT TO AVAILABILITY. ALL PRICES ADVERTISED (WITH —
THE EXCEPTIOM OF BOOKS AND MANUALS) ARE SUBJECT TO CARRIAGE AND | Schaublin 70 Bench Lathe with Motor,

~

Myfard Coolant Unit, 1ph, VGC,
£200.00 plus vat

VAT AT 17.5%. WE DELIVER TO ALL PARTS OF THE UK AND WORLDWIDE. 1ph, Collets etc, £2650.00 plus vat

OVER 7000 50U ARE FEET OF TOOLS MACHINES AND WORKSHOP EQUIPMENT.
All items are subject to availability. All items are subject to postage and packing and vat @ 17.5%.
V54 | Opening times Monday-Friday 9am-1pm & 2pm-5pm. Saturdays 9am~1pm only

G AND M TOOLS, THE MILL, MILL LANE, ASHINGTON, WEST SUSSEX, RH20 3BX r
emails: sales@gandmtools.co.uk web: www.gandmtools.co.uk ”“"“
Telephone 01903 89251 0uevaq:fax 01803892224 .42 an  rage 1

Convert scanned drawing

Desk CNC Machine controller and

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

Yector 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://www.imsrv.com

Free demo download,
international credit card orders.




Magazine ownership

Readers who stay abreast of city and
financial matters will be aware that the
former owners of this magazine, Highbury
House Communications plc. are no more.
In broad terms, they had overreached
themselves on an acquisition spree about
a couple of years ago and were then
unable to service the level of debt, even
after divesting several businesses. MEW
along with senior sister “Model Engineer”
and other hobby and gardening
magazines, is now owned by Encanta
Media Ltd. a new company set up to focus
on this particular leisure area. Many
readers may well have been unaware of
the earlier difficulties and the change of
ownership. This is a testament to the
efforts of the team at Orpington who have
ensured that almost all publications came
out on time. For the future, we now benefit
from having a small, tightly knit
management group, which is focussed
specifically on niche publications, and look
forward first to a period of “bedding
down”, followed by logical and systematic
development.

In the Workshop

As | have observed on previous occasions,
my workshop is a large cold draughty
barn. During the height of winter,
temperatures get pretty low, and in years
gone by | did in fact fit thermostatically
controlled heaters to a couple of the
machine coolant tanks to allow production
to continue. The “heaters” were simply
100 watt bulbs mounted in large tins,
placed below the tanks. Of course this kept
the “solly” above freezing and liquid, but
did not raise the temperature of the
machine body. On at least one occasion,
switching on the coolant supply resulted in
the rapid growth of a miniature white
glacier all over the saddle and bed as the
liquid froze on contact.

Moving towards spring, brings us cold
nights but warmer days. The arrival of the
warm air leads to instant condensation on
cold metal surfaces. Even with a cover, at
this time of year, | regularly find the
Chipmaster coated with droplets of water,
looking as though it had been liberally
sprayed with a weedkiller gun. What | do
not know, and here, readers may care to
voice their own experiences, is to what
extent, condensation is likely to cause
problems amongst the electrics and
electronics. | have not yet had a motor fail
due to this cause, but it does present a
nagging worry. The more obvious result of
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condensation is the dreaded rust, and my
pet prevention system employs two
components. One is an occasional run
around with a WD 40 spray gun, the
second is to use an oily paintbrush for
clearing swarf. The resulting oil film does
help to keep the dreaded rust at bay.

Unconventional
tooling sources

Some months ago, a friend phoned to let
me know that the local branch of Aldi was
selling digital calipers at a knock down
price, and if | wanted one, to be quick as
he had seen one chap buying five. | visited
the store and picked up a bargain. Since
then | have made fairly regular checks for
tooling bargains at both Aldi and Lidl. On
the woodworking side, a small table saw
appeared for under £30, a set of router bits
for £6, then a set of hole saws for about
£12. Now it has to be said that the saw
table is a cheaply made folded and painted
steel item and the two measurement rules
are out of alignment by about 3mm, thus
setting up needs a bit more care, until a
more elaborate fence is constructed.
Conversely it does have an induction
rather than universal motor, which runs
smoothly, relatively quietly, and has no
brushes to wear out.

Remap at Sandown

One of the exhibition stands up on the first
floor, was that of Remap. For the benefit of
newer readers who may not be familiar
with the organisation, it is a charity whose
aim is to provide technical equipment for
disabled people, in particular where there
is no available commercial solution. A
number of aids were on display, including
one for assisting with opening jars.

The Remap Year Book summarises
around one hundred and sixty projects from
around the country, selected from some
three thousand five hundred cases annually,
covering many of the twenty-three
“Hamilton Index™ categories. Looking back
quickly through the 2005 Year Book, it is
clear that solutions range from those
involving complex electronics, to those
which have required considerable thought
to arrive at elegant simplicity. Two which
embodied elactronics, were the music
triggering spoon, which encouraged an 18
month old infant to eat, and the large digital
speedometer for a client who was unable to
see clearly a normal analogue speedo at
short range. Amongst the elegantly simple
was the “U” shaped ignition key holder,
which allowed the client to more easily
rotate the key and start the car.

The growing popularity of powered
wheelchairs, scooters and buggies has

DITOR’S BENCH
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generated a number of projects in this
area. These have ranged from control
alterations such as repaositioning the
joystick control, or converting from hand
to foot control, to adding devices for
“load” carrying. In this latter group are
such items as a dog seat, for a dog unable
or unwilling to run with its lead attached to
the wheelchair. Other wheelchair/scooter
attachments included a pannier basket and
a trailer hitch for garden use.

Remap works collaboratively with three
other charities.

MERU - is an engineering charity which
designs and manufactures equipment for
children with disabilities. It was founded
by a Consultant Orthopaedic Surgeon and
a Senior Lecturer in Engineering in 1973.

Demand - design and manufacture
equipment for disabled people where no
readily available solution exists, and offer
an information service guiding clients to
existing sources.

BIME - (The Bath Institute of Medical
Engineering) is a non profit design and
development organisation working on a
range of projects aimed to benefit a
number of people rather than to be one off
solutions.

Remap is organised as a network of
local panels of volunteers composed of
technicians (engineers, DlYers, etc) and
health professionals (occupational
therapists, physiotherapists etc.) who work
together to provide solutions to client
problems. They are, as ever, keen to recruit
more volunteers with a wide variety of
skills for their worthy cause. If you are
interested in devoting time to this most
rewarding work the contacts are:

Remap - England

Mary- Ann Mitchell,

D9 Chaucer Business Park, Kemsing,
Sevenoaks, Kent.TN15 YU

Tel 0845 1300 456

Remap - Scotland Mr John Golder,
Maulside Lodge, Beith, Ayrshire, KA15 1JJ
Tel 01294 832 566

Remap - Isle of Man

Dr D Leoidsson, Whitburn, Shore Rd.
Castletown IM9 1BF

Tel 01624 825 903

Dates for Your Diary

May 5th 6th 7th National Model
Engineering and Modelling Exhibition,
Harrogate. Anyone wishing to exhibit at
Harrogate should contact Lou Rex on
01977 661 998.

August 18th, 19th, 20th, Bristol Model
Engineering Exhibition, Thornbury Leisure
Centre.
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THE LATHE ONLY
WORKSHOP (3

Cross Drilling Jig

1. The cross drilling jig Harold Hall constructs a useful
Hemingway kit

that must make it amongst the best
available.

The kit of parts, available from
Hemingway kits (ref. 1), comprises very
clear A3 drawings, all materials, hardware
and a sheet giving brief instructions for
manufacture. In the spirit of the “Lathe
Only” series, | am proposing different
methods for machining some of the parts.
Even if you have a well-equipped workshop
then this would still be a worthwhile
project to undertake, especially in view of
the ease of use of the finished article.

Body (1)

This is the main item, which is made from
an iron casting that machined well. The
draw or taper, necessary when making
castings, makes securely holding the part
for machining a task that must be
approached with care. The casting is
largest at the base and tapers to a slightly
smaller size at the top; the top and bottom
surfaces being nominally parallel.

To securely hold the part in the four jaw
for machining the top face first, place
small pads of soft copper or aluminium a
short way up the chuck’s jaws, making
do not make out to be an expert on simple operation. Having made and used sure that the casting is gripped over a
cross drilling jigs but do know there this item in this article, Photo 1, | can wider area, not just the lower edge, see
have been many designs for carrying confirm that it performs the task with Sk. 1. However, before fitting into the
out what appears, though falsely, a considerable ease and to a high standard chuck, using the coarse wheel of the off

¥ -

3. Having nrachined the four faces the casting can now be
held with sufficient security to'machine the ends.. -

2. Machining the first face (top)

12 Model Engineers” Workshop
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4. The Vee is machined using progressively smaller end mills, and doing this whilst on

the top slide ensures that it is at centre height.

hand grinder, make a substantial chamfer,
say 2mm, around all edges. This prevents
the lathe tool having to break through the
outer faces that may have hard spots
present, and is especially important if HSS
tooling is being used.

Having machined the top, Photo 2,
reverse and refit the casting with the now
machined top held cleanly against the
chuck’s face and machine the base. We
now have two parallel faces that will
begin to make holding it in the chuck more
secure. There is though a problem that can
be overlooked. Turning the casting through
90 Degrees and holding it on the two
machined faces one of the two remaining
long faces will be against the chuck body.
Having a taper as mentioned earlier and
being much wider than the depth of the
jaws, this can take over the positioning of
the casting, see Sk. 2. Use a square, set
against the chucks face, to check that this
has not happened. Machine the third side
and then similarly the fourth.

Now having four machined surfaces for
the chuck to grip, the ends can be
machined as in Photo 3. With the degree
of uncertainty regarding the positioning of
the part in the chuck so far it is unlikely all
corners will be sufficiently close to 90

so do not spend time attempting to arrive
at a particular dimension. In any case the
drawings themselves quote these
dimensions as nominal.

Mark out the position for the jig fixing
hole and centre punch. Set up casting,
again as in photo 2 and set the centre
punch mark to run nominally true,
checking it against the tailstock centre will
suffice. This will though result in a very out
of balance set up so now wind back the
one jaw and insert a substantial block of
steel to improve the situation, do ensure
that the chuck is very firmly tightened
again, we do not want this to fly out when
the lathe is up to speed. It will in any case
be necessary to run the lathe at a quite low
speed as even a near perfect balance is
unlikely to be achieved. Drill to suit the
diameter of the tool post on the lathe on
which it is to be used.

Mark out, drill and tap the three %in.
BSF holes.

The vee groove

The main method for using the device is
for it to be mounted on the lathe's top
slide with the drill in a drill chuck in the
lathe's mandrel, more about that later.

degrees; | hesitate to use the word, exactly.
Therefore, skim over all six faces once
more using the following sequence, do still
use the copper pads under the jaws both
to protect the machined faces and to
increase the gripped area.

Set up the part in the chuck, again as in
photo 2 and give the top a finishing cut.
This time rotate the casting by 90 degrees
and again tighten chuck and give this
second face a finishing cut. However, do
not rely on the machined surfaces
automatically positioning the casting, but
check with a square that the face just
machined is square to the chuck’s face.
Repeat the process for faces three and four
after which check that the desired result
has been achieved, that is, all four corners
are 90 degrees. Now again set up the
casting as in photo 3 and skim the end.
This time it will be necessary to check two
adjacent faces against the chuck with a
square. Repeat for the other end and you
have the six faces finally machined. The
overall dimensions are quite unimportant
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5. A toolmakers vice mounting
arrangement gives flexibility over the
position of the vice. Very helpful on a
small vertical slide.

5 Being able to rotate the vertical slide is
a definite plus over using a cenventional
vertical milling machine.

7. Drilling the bush
tailstock is being us
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CROSS DRILL SHAFTS 14" DIA- 1" DIA
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) (2) Q) 9 () @) (2 @) @) @9
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CROSS DRILLING SHAFT
& COLLAR TOGETHER

" Ports List
_ITEM | QTY [DESCRIPTION  [SUPPLIED AS
1| 1 [Body __livon Casting _ |
2 | 2 |Swd _ ___|Fems - o =
3 | 1 |BushHoder Assembly [FCMS 34" x (172" 8 147)
o L gy e e R
S | 3 N V4" BSF
N (R 1 |
7 | 1 |Smoll Rod Clamp  [FCMS - GV&"
8 LI L S JFCMS - @17 | (
a 1 |Dwill Bush |Siver Steel - S -' ln (o) ( ; g
S e T 8 ) | L7}
1+ m‘;g ;3}; A | ) &)\ CROSS DRILLING SHAFTS <1/4" DIA
12 1_|Bar Clamp [FoMs - s x et
13 | 1 |Clamp Scrow [FCMs . o58"
14 3 |Socket Scrow |2BA x 5 =
15 1 |- Bar Example - | - 1T .
13 '..s‘:;;iin;"c;;;;;;,. f Fig. 1 Cross drilling jig
17 1 |- Colar Example - | =
© AMGLE ON CASTING
G ST SHOWN EXAGGERATED
3* NOM DETAIL ON ‘A’
34" 112 TOOL POST
/(MYFORD-T’H 6" DIA)
1/4"BSF ¥ ]
r0.015 s =
i = PACKING
| lf \ < <
1 T 0O =}
1 \ \\-.]./ ] = = C
o \_5{ - Bjio 8 =
= : i ¥ 5 |>ADDING PACKING WILL GIVE
-5, 1D = © AMORE SECURE GRIP
&) & = ==3
12" 15/8"
116" -
18" WRONG —LI_‘
107 (2) 1/4"BSF x 5/8” 1/4” e <
- 5/16" =
o y//[ -\ CORREGT
] i | et
g N ! = \ 2
] 4 = A & USE ENGINEERS SQUARE OFF
: - .9 h, GHUCK FAGE TO ENSURE THE WORKPIECE
f = 5 ";. \!.@C SIDE FACE IS UPRIGHT WHEN TIGHTENING
I = K
1/4’BSF &I"— % © CHUC SK2
THRU L] A
> necessary when the finished item is
1/2" 7/5'D1a| - RELIEVE 0.015 put to use. If your lathe needs this
i extra reach but the top slide cannot

Fig. 2 Cross drilling jig

be rotated a full 90 degrees all is not

Because of this it is essential that the vee is
exactly at centre height. If a conventional
vee was attempted this would be difficult
to machine and even more difficult to
ensure it was at the correct height. Making
a stepped vee with progressively smaller
end mills and whilst mounted on the
lathe's top slide, results in the accuracy
required and also being an easy process. If

14

like me you use metric end mills the
increments will be in 2mm steps, 16, 14,
12, etc. and at 1 mm depth increments.
Photo 4 shows that the top slide was
rotated 90 degrees for this operation. The
reason for this was that the traverse of the
cross slide was just insufficient for the
cutters to reach the right hand edge. As
will be seen moving the top slide is not

lost. All that is required is that the face
being machined is at right angles to the
lathe's axis. This can still be achieved even
if the top slide is set at 45 degrees. As a
last resort, temporary spacers could be
placed between the cross slide table and
the leadscrew mounting bracket to
increase the traverse. If using the method
shown in the photograph the actual
machining is carried out traversing the

Model Engineers’ Workshop



8. Boring the bush holder to size

cross slide only, the top slide only lets the
jig start that much further back.

The final task on the body at this stage
is to produce the groove that positions the
bush holder assembly, Photo 5. The set-up
seen in the photograph uses a toolmaker's
type vice though this is not essential.
However, note how its mounting provides
considerable freedom on its mounting
position, very beneficial when working on
the vertical slide.

Bush holder
assembly (3), Bar
clamp (12), Collar
clamp (10)

These are made from rectangular stock
and with the vertical slide and vice still set
up from the previous operation. Skim the
ends of these to the quoted dimensions.
Grip the part in the vice just projecting
from the ends of the jaws and machine by
traversing the vertical slide.

Next, using a %in. slot drill make the two
slots required. Finally with this set up, turn
the vertical slide to 7 degrees and machine
the taper on the two parts requiring this,
Photo 6. The ability to swivel the vertical
slide in the two planes is a definite bonus
over the facilities available with a normal
vertical mill, often worth making use of in
the more fully equipped workshop.

Drilling and tapping the required holes
is straight forward though in the case of
the bush holder assembly it would be a
good idea to drill tapping size holes first in
the thinner part and use this to transfer the
positions to the actual bush holder.

Mount the body with bush holder
assembly onto the top slide and centre
drill the bush holder followed by drilling
and reaming %in. completely through
holder and body. Finally, drill holder, Photo
7 and ream ¥in. diameter. Note, the
assembly is being fed by the tailstock and
not the saddle mechanism, hence the bar
between tailstock and the rear of the body.
Also, you may be confused by the shape
of the vee in this photograph. | actually
made two jigs, one for another and one for
myself, and on this one mistakenly
stepped the end mills down by 2mm
increments, hence the deeper vee.
Actually, | realised my error after only two
sizes of end mill but decided to continue
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9. Slitting the bush holder

with the 2mm increments throughout the
remaining end mill sizes.

If you do not have a %in. reamer you
could set up the part on the faceplate and
bore to size, Photo 8, use the tailstock with
centre in the pre-drilled hole for
positioning. The |ast task for these parts is
to slit the bush holder as shown in Photo
9. This is an excellent example of a task
more easily set up on the lathe even if a
vertical milling machine is available.

Miscellaneous
turned parts

These are very simple and need little
comment except for three points. The cross
drilled hole in item 7 can be done using
this jig after it has been completed. The
drawings call for silver steel (mild steel
supplied) to be used for the drill bushes

and eventually to be hardened, but unless
you are to put the jig to considerable use
normal mild steel should suffice. The
drawing calls for three bushes to be made
and you may be concerned if wishing to
cross drill another size. In this case first drill
with a smaller size then remove the bush
and open up to the size required. Photo 10
shows the complete kit of parts.

In use

As already indicated the jig is primarily
intended for use on the lathe's top slide
but can equally well be used on the drilling
machine as the rear face of the jig has
been machined parallel to the front face.
Photo 11 shows a chuck key (for the
project after next) being cross drilled for its
Tommy bar. Again the saddle is being fed
with the tailstock using a centre in the %in.
through hole in the jig.

10. The complete set of parts

16



11. Using the jig to drill a chuck key for its Tommy bar

©
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Fig. 3 Crossing drilling jig

Small diameters, %in. to %in., can be
cross drilled using the small rod clamp to
hold the bar in place. In this case the bush
holder assembly is not used and the hole

13. Collers and similar can also be drilled
at an angle.
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is first positioned with a small centre drill.

Collars can also be cross drilled as
shown in Photo 12, though this task can
only be carried out with the jig mounted on
the top slide. The collar can either be on a
rod on which it is eventually to be
assembled, or the rod can be there purely
to assist with positioning the part whilst
drilling. In this mode the drilling is not
confined to drilling at 90 degrees to the
workpiece. Photo 13 shows a bush being
drilled at an angle for a simple locking
handle of the type that | often use as an
alternative to the ball handles often
suggested.

If using unhardened bushes they should
be satisfactory of a few hundred holes at
least. A wise precaution would though be to
enter the drill into the bush before starting
it to rotate. This will avoid any wander of

the front end of the drill attempting to bell
mouth the bush as it enters.

If like me, you do not have any specific
tooling for the task of cross drilling, then
like me | am sure you will ask yourself,
why did | not make one before? @

In the next issue the subject is
something much smaller, a matched pair
of small vee blocks.

References

1 Hemingway Kits. 126 Dunval Road.
Bridgenorth, Shropshire, WV 16 4LZ.
Tel/Fax 01746 767739. E-mail
info@hemingwaykits.com Website
www. Hemingwaykits.com Kit HK1410
“Tidy" Cross Drilling Jig
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1. Vice in use, gripping a small workpiece.

MINI VICE

T L

———
3
3

Bob Loader describes a home made accessory for small scale

workholding

recently unearthed a mini vice which |

made a long time ago for holding

small and fragile parts. | needed it for

working on several small components,
for which my other two vices, one 3in. and
one 2%in. would be too big.

On occasions, | have used a small
parallel clamp to grip the work and held
the clamp in the vice, but for what |
wanted, it wouldn't have worked. The
original mini vice had a complicated piece
of ironmongery attached, which allegedly
clamped it to a bench. It didn't, so | got
rid of it and used it with a hexagonal post
pressed into the back jaw, making the
assembly shown in Fig.l. This allows six
clamping positions and enough swivelling
to cover most operations. I've
dimensioned in metric units. The original
was in imperial, but it translates very
easily for those like me, of the dinosaur
tradition. Only joking! | will work quite
happily in either or a mixture of both. The
construction is reasonably simple and the
only part with any difficulty is the
adjusting screw. Prospective builders who
work from a mainly imperial scrap box,
should have no difficulty in working to
nearest standard size, and adjusting holes
ete. to suit.

Jaws

| haven't stated a material for these
because | was lucky when | made them
and could get any material within reason,
so | used gauge plate and hardened and
tempered them. They could be made from
mild steel with separate jaws, or from mild
steel case-hardened.
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All these alternatives remind me of a
whimsical senior draughtsman at a small
company | once worked for. He put WH 'Y
in the materials column of a drawing.
When | asked what it meant, he said, ‘'what
hawve you’, meaning anything reasonable ~
silly me for asking! So use what material is
to hand which is suitable.

The jaws are described in Fig.2 and can
be machined or filed to the external
dimensions, except for the 45 degree
angles. They are then clamped together
accurately and all the holes pilot drilled,
except for the 2mm one. Use whichever
drill size you'd normally use for a reaming
size for the 3mm reamed holes (my views
on reaming drill sizes seem to clash with
most other peoples).

A hand reamer is the right one for the
job and should be taken through till it
pokes out about 2mm, then a 3mm
dowel will be a sliding fit in the front jaw
and stay put in the back one. If it needs a
bit more reaming it can be done by
hand. When both holes are dowelled it
will locate the jaws for the rest of the
drilling.

Drill through both jaws with a 5Smm drill
and open up the front one to Bmm, this
will act as a guide for the tap to keep it

upright. Tap the M6 hole and open up the
clearance one to 6.10mm.

The jaws can now be separated and the
vee grooves put in. These are optional but
will be very useful for holding round
components. The 45 degree angles can
also be filed or machined. The hole in the
back jaw for the post can be drilled to suit
whatever size the post will be, I'd suggest
about mm.

The cross hole for the retaining pin,
item 5, is not an easy one to position and
needs careful marking out and accurate
drilling. It helps to plug the 6.1mm hole
with a snugly fitting piece of mild steel,
then the drill won't try to wander. The plug
can be left there for the reaming and
tapped out when finished with. Like the
3mm reamed holes, the retaining pin
needs to stay put, so the reamer should
stick out about twice its diameter when the
hole is finished. Start from that and adjust
as needed. | haven't drawn the pin, which
is a length of 2mm.dowel. If this is difficult
to obtain, settle for sin., and adjust the
sizes to suit.

L] L4
Adjusting screw
This, item 4 Fig. 3, will be straight forward
but for the radius undercut. Made from
stock 10mm mild steel, the turning,
threading and undercutting should be
done on the same setting with a tailstock
centre support

As for the undercutting tool, if it is
ground as a 2Zmm. wide parting tool, the
radius can be formed by grinding a series
of small flats down the front clearance face
and stoning to the final shape. An
alternative is to make it from silver steel,
gauge plate or a piece of softened old file.
The radius can be filed to shape and the
finished tool hardened and tempered.

Whichever method is chosen, the tool
will benefit from having the groove
roughed out a bit first. A length of broken
hacksaw blade held in a padsaw handle
makes a good roughing tool. DO NOT
attempt to use it without a handle and do
not use too high a speed. The Tmm depth
shown on the drawing can be cut a little
deeper, up to one and a quarter mm. won't
hurt and the same applies to the width,
which will probably need some adjustment
on assembly. It is no use trying to make
every dimension exact, because they won't
fit, so take the dimensions as nominal;
common sense will tell when they need to
be precise.

The plain portion of the screw diameter
can be different from the 6.1mm. stated: if
it is a good running fit and the pin retains
the screw and lets it rotate, it isn't that
critical. The cross hole in the head can be
drilled in a crutch centre or a jig.

Tommy bar

Iltern 8 Fig. 2, is a length of 3mm dia. mild
steel cut to length and faced. The reason
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why it is short is to reduce the clamping
force. A longer one would encourage the
user to get excited and small work could
get damaged.

Tommy bar caps

These two are pressed on to the tommy
bar, the second one after it has been
passed through the cross hole in the head
of the screw. They have to stay there, so if
a drill other than No. 32 makes a better fit,
use it. It is a good idea to try out first with
some scrap to get it right.

Guide rods

The best material for these is silver steel
and it is tough enough to need no
hardening. If the reaming has been done
correctly, they should press in till they
come flush with the back face of the jaw. If
by some mischance they don't, ream a
little more. If the mischance is the other
way and they are loose, lightly knurl the
last 3mm. or so to raise the surface a little.
This is the ‘putting on tool’ you may have
heard about. It has got me out of trouble

many times. If no knurling tool is available,

try gently squashing the last 3mm. in a
vice with roughly serrated jaws, or centre
punching in several positions round the
diameter. If none of these modifications
appeal, rest a ¥%sin. steel ball on the rim of
the hole and give it a clout. You might also
consider using Loctite to retain the parts.

Post

This is an example of W H Y on a drawing,
because it doesn’t matter what the
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material is as long as it is long enough to
hold comfortably in the vice and a press fit
in the back jaw. | used a piece of
hexagonal brass and would have preferred
steel but there was none in the scrap box.
The diameter and length of the spigot are
a matter of choice, as long as the length is
at least twice the diameter.

And that's it. Photo 1 shows the vice

Cylindrical Grinding
Attachment

For use with a tool and
cutter grinder, described by
Shelley Curtis

Nice Neat Control Panels

Les Riley gives tips for
professional looking
switchgear.

An Alternative Route to
Milling Light Alloy
Arthur Davies achieved
excellent results with

unconventional
equipment.

Issue on sale 13th April 2006
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being used for finishing a small part and
photo 2 is the prototype of the adjusting
screw. The final version is the same but
has the plain portion fitting the front jaw.
It is a useful little vice and has been a
boon when shaping small parts, which
could get marked or squashed in bigger
vices. It also beats fiddling about trying to
position a small component in soft jaws.

Coming up in Issue No. 114 will be

N

\
®

Small Vee Block

Continuing the “Lathe Only
Workshop” series, Harold
Hall describes this useful
item from Woking Precision.

(Contents may be subject fo change
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LOUVRE TOOL

1. Rear view of louvres i.e. upper surface of workpiece.

Background

A number of my projects have featured sheet metal casings, with a number of louvres
(photo 1) to allow air movement. Our editor had noticed these and suggested that |
write a short note on this item of tooling, namely the:- the louvre cutting and pressing
punch. The action is a combination of shearing and forming, between top and bottom
tools, as illustrated in Fig 1. Hence a press is required capable of delivering a fair
amount of force as well as accurately holding the tools in correct relative positions.

Press requirements

My own press is a home made affair
fabricated from mild steel and welded up.
It uses a 2.5in. diameter double acting
hydraulic cylinder which is pressure rated
up to 3000 PSI. thus giving a maximum
force of approximately 6.6 tons. This
pressure rating is seldom used and about
1000 PSl is about the normal requirement,
equating to a little over two tons. A rough
idea of the arrangement of the press can

2. Press set up with tooling.
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be gleaned from photo 2, which shows the
tool set up in the press. | was lucky at the
time of obtaining the cylinder as the
company had cleaned out the stores and
this was one part of the rubbish. At this
time | also obtained a single phase
hydraulic pump that had been out in the
yard for some years but on inspection it
was found to be in excellent order with the
exception of the motor “Tails”. So these |
had replaced at a local rewind company.
This pump had been out in the rain and

- for ventilation slots, by Peter
Rawlinson

weather to my knowledge for some 5 - 6
years and it was surprising that the water
level in the tank had not reached as high
as the oil suction. All it needed was
emptying, cleaning out, and refilling with
hydraulic oil. | was then in business.
Originally this pump set was designed
for use with prestressing equipment (In the
concrete industry) and was capable of
generating 10,000 PSI. As the cylinder has
a considerably lower maximum working
pressure rating, as noted above, this pump
had to be fitted with a control valve and an
appropriate pressure relief valve.

L ] L]
Pressing jobs
The hydraulic unit has been used many
times for punching holes, and is also used
for folding aluminium and steel ete. | have
also made up a small guillotine (12in.)
long. | cut my aluminium with a jig saw
and trim it using the press. It has also been
used for punching rubber blocks, making
gaskets, and for my louvre tool. | have also
used it to form the two parts of a clock
pendulum weight. (It takes much longer to
make the tool than the parts.) Naturally it
can be used for pushing bearings in or out,
and has even been used for pressing
grapes, which | used to grow for
winemaking.

Other forms of
power

Modern sheet metal production would
tend to make use of a CNC turret punch
press for creating louvres. Repeated punch
strokes using a short tool coupled with
movement of the job allow a range of
louvre lengths to be formed from one
piece of tooling. Moving back further in

Model Engineers’ Workshop



4. Form cutters for top tool (right) and bottom tool (left).

history, a single or multiple tool might be
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Fig. 1 Tool action

used in a power press or for light work, a
fly press. Unfortunately when | last looked
at these the prices of second hand units
was, to say the least, exorbitant.

For the home built press, a standard car
jack can be used, or even a vice (but watch
the alignment) also check whether the car
jack will work upside down, many will not.

Alternative methods

Before making the louvre tool | made my
ventilation “Holes” by cutting a large hole
and covering on the inside with perforated
zinc using “Plastic Padding” as the
adhesive .This works perfectly well for
airflow but is not a patch on the looks of
the louvres.

| am also aware of, but have not tried, a
method of creating louvres with a different
tooling arrangement. This was referred to
in the article on a visit to the workshop of
Lee Dove (MEW Issue 82) and requires the
cuts to be made first with a fine saw.

20mm
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Fig. 2a Profile detail
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Fig. 2 Top tool
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Size
The same size louvres have been used on
a number of tooling projects and they can
be pressed in very easily. There is no need
for a larger size as larger numbers of the
louvres can be added as required. Projects
on which | have used the tool have
included band saw blade welder, blade
grinder (photo 3), top slide power, spark
eroder cabinet, and spark eroder head.

The size covered in this article is
approximately 66mm overall length x
9mm wide and 9mm deep. The
dimensions of the tooling have been
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arranged to suit a maximum thickness of
material of 1.6mm (%in.) and all my cases
are made in aluminium of this gauge. (I
have also tried it on MS of a thinner gauge
with no ill effects.

Manufacture
Top Tool - Figs 2 and 2A

The top tool is made from one piece of
mild steel 20 mm x 30 mm x100 mm long.
The only problem is the requirement for
a %in. radius corner rounding cutter. The
form cutters used for rounding both the

top and bottom tools can be seen in Photo
4 This can be used to cut the radius along
the length, and across the two ends. Each
end must then be finished by hand to
create the double curvature, unless you do
a couple of set ups using a rotary table. A
mounting hole is required in the top
surface and the mandrel is held in position
with a grub screw bearing on a brass pin.
Make sure that the machining is
symmetrical. The machined tool is shown
in Photo 5

Bottom Tool - Fig 3

Due to the problem of machining the
square corner, this part is made in two
pieces which are then bolted together see
Photo 6. The machining was carried out
using a 16mm diameter ballnosed cutter,
this then leaves a Tmm flat on the edges
of the curve. The tool has a clearance of
0.1mm (4 thou.) over the 1.6mm material
thickness. This part has two M8 tapped
holes in the underside for the mounting
and uses M8 countersunk cap screw to
bolt the two parts together. Again make
sure that the machining is symmetrical.

As can be seen from Fig 1, this
arrangement of top and bottom tools,
effectively traps the material (allowing just
the clearance noted above) and forces it to
conform to the tool curvature.

Mandrel - Fig 4

The drawing and photo 7 show the
mandrel to fit my press. If you plan to use
the tool with a fly press, then you will
choose a mandrel diameter to suit. Many
fly presses take one inch or one and a

Model Engineers’ Workshop



quarter inch diameter. Similarly, alternative
base plate arrangements may be needed.

Base Plate - Fig 5

To suit my press, this a 420mm length of
50mm x 10mm BMS. Machining is a
simple matter of drilling and
countersinking for the two tool retaining
screws, and then cutting the two slots at
the ends. The end result is illustrated in
photo 8 from which it may also be seen
that | subsequently altered the holes to
slots for holding other items.

L]
Hardenin
The top and bottom tool parts will require
to be case hardened to a good depth and
should be quenched “end on” to minimise
distortion. For gripping/manipulation when
hot, the top can have a piece of screwed
rod in the clamp hole and the bottom can
have a strap fitted using an underside
mounting hole. DO NOT drop these into
the quench water at an angle. The Bottom

8. Base mounting plate.
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i, e R
7. Top tool mounting mandrel.

tool should be hardened in two separate
pieces as the expansion could break the
clamp bolts. It can then be bolted together
afterwards, and any slight distortion will
be pulled out.

As an alternative, it would probably be
quite satisfactory to make the Top and
Bottormn Tools from a material such as
gauge plate. This would increase the cost
of raw material, but could simplify the heat
treatment.

&
Mounhng
The mounting of the tool is most important
and there should be no rotary or sideways
movement between the top and the
bottom tools. The rod of any hydraulic
cylinder can rotate as it extends or retracts

mine (photos 2 and 9) the bar mounted on
the rear of tool holder slides into a slot in
the back of the pillar. This is a good sliding
fit and stops the tool rotating. To mount
mine, | clamp the top tool into position and
carefully lower this into the bottom tool. |
then push the two “flat” faces together,
align the ends of both blocks and then
clamp the base plate to the bed. (The slots
at the end of the base plate are wider than
the bolts, thus allowing a little positional
adjustment before clamping down.) The
eagle eyed will also note a packing piece to
raise the bottom tool by about half an inch.
This is unlikely to be needed, but should, in
any case, be self explanatory.

Use

Carefully check that the set-up is correct
and the two vertical surfaces close tightly
without fouling. These edges have to
perform a shearing action as on a guillotine.

Always mark out your work carefully
before punching your louvres. If you get
the position wrong, they really do stand
out like sore thumbs. Always use a light
coating of oil on both top and bottom
tools, as the sheet material does need to
slide during the cutting/forming action. WD
40 is excellent.

| hope that this little tool is of interest
and as usual, am happy to help if possible,
but phone only please and | will not ring
back for obvious reasons.
Peter Rawlinson, Charing, Kent
01233 712158.

9. Face on view of set up, packing piece
visible.
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n spite of one or two mischievous
rumours to the contrary, the Sandown
Exhibition took place as scheduled,
and was indeed yet another
resounding success and a tribute to those
involved in its organisation notably Colin,
Tony, Terri and Jo.

Safely moving in and later out, such a
large number of valuable exhibits is, in
itself, no mean feat. Fortunately, the team
of stewards, so ably lead by Norman
Phelps have years of experience in this
role. As recent correspondence in the
SMEE Journal confirms, the criteria for
judging exhibition models can be a
contentious issue. The judges, and in
particular chief judge Ivan Law must be
thanked for devoting time (both at the
show, and in prior research) and bringing
to bear their considerable expertise.
Behind the scenes, Gill Sheppard, Bill
Burkinshaw, and John Cundell worked
tirelessly, keeping the competition and
loan paperwork on track.
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The trend of recent years was
unchanged in that once again a superb
variety (both quality and quantity) of
models and workshop equipment was
on display, although naturally, from a
personal perspective, | would have liked
to have seen a greater number of
workshop items. This probably has
much to do with the present availability
of affordable accessories (e.g. boring
heads, rotary tables etc.) which, not
many years ago, would have had to be
home constructed either on grounds
of cost or unavailability in home
shop sizes.

Amongst the models, some notables
which caught my eye included Cherry Hill's
1857 Blackburn Agricultural Engine -
patent 414, awarded a Gold Medal and the
Bradbury-Winter Challenge Cup, Bill
Connor’s Matchless Motor Cycle Engine,
awarded a Gold Medal, and Graham
Dean’s Morgan “Super Sports” three
wheeler 1934, awarded a Silver Medal.

AT SANDC

Workshop
Equipment
Competition Entries

Class A5 consisted of five entries and
taking them in catalogue order, they were:-

AS/1 Mylord Lathe Chudk Backsto by
Adrian Garner

For those wishing further details on this,
an article giving a full description has been
submitted by Mr Garner to “Model
Engineer” and will be published in Issue
4265. The device exhibited is based on that
described by Mr J A Radford in ME (1971).
One of the interesting features is the
facility to retract the stop to allow the use
of a boring bar. The design was
subsequently modified by George
Thomas, but still carried the potential for
jamming the Morse taper component in
the headstock leading to the possibility of
headstock bearing damage on removal. Mr
Garner has addressed this point by adding
a threaded extraction feature. “A brass
ring is slipped over the end of the Morse
taper to protect the end of the Mandrel
followed by a large nut. A small turn and
the taper is released.” The judges awarded
a "Highly Commended”

A5/2 Lever Locking Top Slide by Alan Jackson
This was one of those exhibits that you
really did have to study at length to fully
appreciate the details of the design. Aside
from the topslide assembly, a very neat

1. Adrian Garner's Chuck backstop for
Myford Lathe

2. The Lever Locking Topslide from
Alan Jackson embodies a number of
ingenious design features

3. Freehand and Profile Turning Device
entered by Peter Clark

Model Engineers’ Workshop



INEER EXHIBITION
)JWN PARK

adjustable packing system allowed discrete
steps in one plane, and finer adjustment by
sliding up/down at right angles.

The top slide had originally been built
for a Denham 4%in lathe, but following a
change of machines had been modified to
fit a Colchester Chipmaster. The
Chipmaster crosslide had been altered by
the addition of steel strips to form Tee
slots running the full length of the slide,
allowing the topslide assembly to be
moved all the way from a typical front to
typical rear toolpost position. The topslide
included a rotational base and single lever
lock arrangement which allowed it to be
moved as noted above, rotated to a
specific angle, then conveniently locked. A
further refinement was the “Quick Retract”
lever for either external or internal
serewceutting. A neat tool height gauge
was also included.

The judges awarded a Bronze Medal,
and it is hoped that an article describing
this Topslide will be featured in a future
issue of MEW.

A§1/3 Freehand and Profile Turning Device by
Peter Clark

Freehand turning may be normally
thought of as an activity associated with
woodturning or small scale metalwork.
Peter Clark's equipment takes matters up
in size somewhat, being intended for use
on a Harrison M300 lathe. The cast iron

4. Economic Vertical Slide produced
by Nicholas Farr

5. Mr Farr also displayed this
replacement Spindle Plate for a
Hobbymat Lathe

6. Allan Barratt’s Improved Copying
Device for Warco 300/2

7. 3mm Scale Wheel Checking Fixture,

8. Ken Thornton’s Chuck Jaw

Geoff Hellivvell
Machining Fixture

top plate assembly is secured to the bed of  for position. Profiles may be fixed via
the machine, and carries a fence, tapped holes in the fence for repeat
adjustable for angle, and by micrometer turning of shapes.
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The tool holders are equipped with pretty robust vertical slide arrangement
ground cast iron base plates, tubular with two axis travel.
handles and large knobs. As the tool edge
lies within the plan area of the base plate, A5/5 Hobbymat Spindle Plate by N. W. Farr

a tendency to tip is avoided. This coupled Mr Farr had purchased a Hobbymat lathe
with the long handle, and the ability to use with a broken Spindle Plate. The original
two hands assures good stability, making plate had been a Bakelite or similar
the freehand turning of steel parts moulding, and he had effected a repair by
remarkably easy. means of a more durable metal

The judges awarded a Very highly replacement.
Commended

A5, Econoic Vrtal Sido with Vic by Loan Exhibits
N.W Farr Copying Device for Warco 300/2 Lathe

This was an entry which, in a way, had This device, designed and constructed by
relevance to my comments above Allan Barrett was shown last year and
concerning the availability of imported described in issue 107. It has been
accessories. A compound table with modified to improve performance. Details
integral vice had been attached to of the changes will be published in a
substantial remachined castings, giving a future issue of MEW.

3mm Society Model Railway Wheel

ing Fixture

Exhibited by Geoff Helliwell, the fixture
embodied dial test indicators and
standards, which could be used to check
diameter, eccentricity and swash.

9.
10.

11.
12.
13.
14.

Martin Gregory's Modified Quorn
Items of tooling devised by Brian
Harding for producing his model
cannon.

Small Dividing Head displayed on the
Staines Society Stand

Clive Lawrence built this Dividing
Head to a design by Harold Hall

A small spray gun made by Mike
Dunning.

Mike Dunning also made this Collet
Attachment for a Myford Lathe
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Chuck jow making fixture

Most of us tend to happily use the jaws
supplied with chucks. Soft jaws are
regularly used in industry as they can be
machined to suit a specific diameter, and
thus hold delicate work without damage.
This set up was devised by Ken Thornton,
and it is anticipated that an article on this
will appear in MEW later this year.

Modified Quorn Tool and Cutter Grinder

Martin Gregory showed his version of the
Quorn and explanatory notes, which in

15. Boiler Tube Corrugation Rolls from
Peter Reynolds

16. Tapping and Staking Machine made
by Peter Pardington

17. Crank Setting Fixture for 5in. gauge
Merchant Navy

18. Vic Barton’s Mandrel Handle
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competition at the 73rd MEX was awarded

a Silver Medal, and the Bowyer-Lowe
Challenge Cup. Martin tells me he is now
retired, and | hope to be able to twist his
arm to write up the modifications he has
introduced.

Other ltems of
Interest

Tooling for Cannon

Mr Brian Harding had entered his 12lb
Cannon in class A2 and was awarded a
Bronze medal. He also showed a number
of items of tooling used in making the
model; these included press tools,
spherical turning tool, radius turning tool
and drill jig.

Club Stands

One or two home constructed dividing
heads were in evidence, one by a Staines
club member and another by Clive
Lawrence, the latter made to a Harold Hall
design published in MEW. The Ickenham
society stand carried a most varied
selection of tooling items. Mike Dunning
had produced a small spray gun and also a
collet attachment for a Myford lathe. Peter

Reynolds showed a set of rolls for
corrugating boiler tubes. Interestingly, the
accompanying text gave background
information indicating that this
development in the late 1800's allowed an
increase in boiler pressure and significant
reduction in specific fuel consumption.
George Thomas has been a great influence
on tooling for the home workshop, and it
goes without saying that one expects to
see something to one of his designs. Peter
Pardington obliged with his version of the
Tapping and Staking Machine. For steam
enthusiasts, a 120degree crank setting
fixture for a 5in. gauge Merchant Navy loco
gave food for thought. Last but not least,
and in this instance for use on a Boxford
lathe, Vic Barton had produced a Mandrel
Handle, probably still the most reliable way
of cutting threads up to a shoulder. IE

P
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GETTING
POWER AROUND
CORNERS @

1. Steel wire rope over small pulleys.

Background

Power transmission forms a significant
part of mechanical engineering, so it is
inevitable that facets of this activity will
be encountered in the home workshop.
These may relate to the restoration or
repair of vehicles, domestic appliances
or office machines, to lash-ups for
experimental work, to understanding
some functions of machine tools, or to
making up ancillary equipment for
machine tools.

Introduction

This article relates to both design and
bench activity, and contains only brief
accounts of much of the material, but
includes references where more complete
information can be found. Over the years |
have had to address a number of power
transmission problems, and in digging out
the information necessary for their
solution have had to use manufacturer's
catalogues, text books and other “how to”
material. Hopefully what is recorded in this
article will be helpful to others headed
down the same track.

Linear Transmission
(i) Bell crank

This comprises two lever arms fixed at
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roughly right angles to one another, and
pivoted where they meet as seen in
drawing 1. It is used to change the
direction of the input force ‘A from vertical
to horizontal output force ‘B’, and can both
push or pull, although typically with a
limited angle of movement of say 60deg.
Originally used in church towers for
operation of the bells - hence the name.

(ii) Ropes
(a) Cordage

These have been made from all kinds of
materials since time immemorial. Over the
last few hundred years the main materials
used seem to have been sisal, hemp,
manilla and cotton, and these tend to be
still in use for large size ropes. Steel wire
rope began to be used in the 19th century,
and now it comes in a wide range of
qualities and strandings. To an extent
chain can be thought of as a form of rope
with a different construction.

©
OUTPUTB

I

INPUT A

Drawing 1 - Bell
crank lever

A review of power
fransmission methods from the
late Philip Amos

Since World War Il a number of plastic
materials have come into prominence for
rope manufacture - particularly nylon and
polyester. While nylon finds service for
rough usage (e.g. anchor lines) such rope
is abrasive and for lines which must be
handled polyester is much more
comfortable on the hands, so is
recommended for home workshop use.

The traditional ropes were measured by
circumference, but modern practice far
small sizes seems to be to use metric
diameter and sizes 6, 8, 10 and 12 mm
seem most useful for the home workshop.
Their breaking strengths are usually stated
at the point of sale.

Sashcord is a cotton rope about 10 mm
diameter used originally to support the
balance weights for vertical lift window
sashes and has been in use for centuries. It
forms a most useful general purpose rope
for home workshop purposes. An
advantage of ropes made from synthetics
is that they are rot proof whereas the
traditional materials will deteriorate in
time. For procurement, ship's chandlers
provide a good source.

2. Three to one block and tackle.
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Cordage around a pulley provides
direction change for angles up to about
180deg. and as much movement as there
is available cord. However cordage can
only pull and not push. The groove in the
pulley is usually semicircular so as to
provide least possible restraint on the
passage of the cord - see drawing 2.

(b) Wire rope

In order that wire rope can be extremely
flexible while also maintaining its strength
itis subdivided into many strands. In the
sizes of interest in the home workshop,
(say a typical galvanised steel wire rope of
3.5 mm diameter which has a stated
breaking strength of 570 kg) it will have a
construction of 6 lots of 19 strands
arranged around a nylon core. Most wire
ropes find application in cranes, elevators
and mine haulage.

The minimum pulley bending diameter
‘D" recommended in reference 2 for 6 x 19
rope is 45 d which for 3.5 mm diameter
amounts to 157.5 mm. Now this probably
envisages maximum rope life, and very
continuous usage. But in yachting service,
such wire rope will normally be used with
pulleys more like 50 mm in diameter, and
it seems to be quite satisfactory in
hundreds of thousands of installations
worldwide. It would therefore seem that a
figure of 12 to 15 might be more
appropriate in the home workshop - see
photo 1.

End connections for small wire ropes
are properly made by passing the rope
around a thimble and swaging a specially
shaped copper (or other malleable metal)
ferrule over the wire as shown in drawing
3. This requires a special tool - the friendly
ship's chandler will prabably do it for you
if need be. Otherwise one is reduced to
using knots -bowline, fisherman'’s bend or
round turn with two half hitches. When
tightened, the ends of strands will still stick
out and penetrate fingers, so it is helpful to
shroud the end of the wires with plastic
insulating tape. Joining the end loops of
the wire rope to other components is best
done with D shackles, which are
inexpensive.

(¢) Chain

Some pulleys intended for use with chain
(e.g. on boat anchor winches) have a slot
at the bottom of the pulley groove to
accommodate each second chain link in a
“vertical” disposition, while its
neighbouring links lie flat in a “horizonta
disposition against the floor of the groove
- see drawing 4(a). Much the same result
comes from a square pulley groove as in
drawing 4(b).

(d) Block & tackle

By the use of several pulleys at the point
of support, and at the point of loading a
number of parallel “strings” is obtained.
The tension in the cord is continuous
throughout its length i.e. in each of the
“strings”, so the load is supported by all
the “strings”, and the load can therefore
equal their sum. Thus the block and tackle
achieves a load multiplier effect - see
drawing 5 and photo 2.

[u

(e) Bowden cable

This concept comprises an outer
(frequently flexible) tube, in which can
slide axially a stranded metal wire. As the
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3. “Rubber block”
coupling for %in. shafts.
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Drawing 2 -
Rope and pulley
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Drawing 3 - Thimble
Drawing 5 - and swage
Pulley block
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Drawing 4 - Chain
pulley flange

Drawing 6 - Crank
and conrod

CONROD CRANKPIN
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Drawing 7 - Sun and planet

Drawing 8 - Scotch yoke
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tube can be bent around obstructions to a
limited degree, there is available a
convenient means to use the central wire
to effect tension action at a distance. It is
much used on the brakes and gears of
bicycles, but also finds service in motor
vehicles to operate brakes and clutches. A
variation employing a single (less flexible
wire) is often used for car heater systems
where the lower flexibility allows pushing
as well as pulling.

Linear to Rotary
Transmission

(a) Crank and Conrod

The most common way to convert linear
to rotary power transmission (and vice
versa) is by use of a rotary crank, with a
connecting rod to some form of slide as
shown in drawing 6. The classical example
is the steam engine, but it also finds wide
use in internal combustion engines and
positive displacement pumps.

In drawing 7 is shown the Sun & Planet
gearing adopted by James Watt to
circumvent the patent on the crank and
conrod granted to James Pickard in 1780.

(b) Scotch yoke

In this arrangement the crank operates in a
slot at right angles to the slide as shown in
drawing 8. ‘This concept has been used
over many years, but has not been too
popular. One application which led to
considerable volume was in Westinghouse
compressors for domestic refrigerators for
almost half a century.

(c) Eccentrics and cams

Motion similar to that of crank and conrod
is imparted by an eccentric as shown in
drawing 9. The classic use is for steam
engine valve movements. However a cam
and follower arrangement allows much
greater flexibility in the acceleration and
velocity characteristics of linear motion
produced from constant rotary motion -
see drawing 10. Their greatest use is
probably for the operation of the valves of
internal combustion engines

(d) Rack and pinion

Another simple conversion means is the
rack and pinion as depicted in drawing 11.
This provides constant torque in contrast
to the crank and conrod where the torque
varies with the angular position. However
the rack and pinion has limited traverse
whereas the crank and conrod can operate
continuously in either direction.

(e) Screw and nut

Screws for fastening usually have
triangular thread forms, but for power
transmission more often are square or
trapezoidal (Acme) in section see drawing
12(a). Such are found in lathe lead screws
and in cross slide, top slide, and tail stock
drives. Ballscrews are a refinement to
reduce friction and eliminate backlash in
the movement - see drawing 12(b).

Screw power transmission drives are
usually driven by relative rotation between
the screw and nut, but if the thread pitch is
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lengthened sufficiently, it is possible to
drive the arrangement by holding the nut
to prevent rotation then moving the nut
axially causing rotation of the screw; the
thread then may be thought to resemble a
helical spline.

An exampile is the Bendix automobile
electric starter design, where such a thread
throws the starter pinion axially (due to its
inertia) along its shaft to engage the engine
gear there to provide the cranking effort.
When the engine fires its speed exceeds
that of the starter motor, and the starter
pinion is thrown out of engagement back to
its original position {again due to its inertia).

Misalignment

Two shafts in machinery are rarely exactly
aligned. When it is necessary to achieve
this condition, as for example when joining
a steam turbine to its generator in a power
station, extreme measures of measurement
and adjustment are required using optical
and laser technology, and requiring the
expenditure of much time and patience.
For most mechanical engineering power
transmission such expense is not
warranted and therefore provision must be
made to acknowledge inaccuracy and take
appropriate action to accommodate it.

The shafts’ axes may be displaced
relative to one another, or may be at a
small angle to one another, or both.
Merely joining them together with some
sort of fixed coupling necessarily must
distort them, and may lead to failure by
fatigue stressing, excess friction resisting
turning or increased wear.

Over the years a number of means of
dealing with these problems have evolved
some of which are set out below:

(i) Double slider or
Oldham coupling

As depicted in drawing 13 this has a
floating intermediate plate having two
projecting keys at right angles to each
other on opposite sides. These keys
engage with slots in the half couplings
attached to the two shafts. The floating
plate compensates for the misalignment
by a sliding movement. Such couplings
may be used in situations where the shafts
are parallel but the axes slightly offset; e.g.
for the direct coupling of motors to
leadscrews.

(ii) Rubber block coupling

The two half couplings each have 3
projecting lugs between which are located
six elastomer (synthetic rubber) blocks.
This is a low cost, nil maintenance solution
to the problem and is widely used - see
photo 3 and drawing 14. The arrangement
may also be designed for four blocks
instead of six.

(iii) Disc coupling

For this arrangement each half coupling is
attached by bolts to an intermediate
flexible disc, which transmits the power.
This disc can be made of leather, rubber
fabric or (rarely) steel laminations. Photo 4
shows a miniature version for a model
boat, while photo 5 illustrates a coupling
for automotive steering.
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4. Miniature disc coupling for model boat use {approx Thp & 11000 rpm).

5. Disc type coupling for automotive steering.

6. Double reduction worm and wheel (spur gear) with hose coupling.
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(iv) Gear coupling

Each shaft has a spur gear mounted on its
end and both are embraced and continually
in mesh with the corresponding teeth of an
internal gear formed as a floating sleeve -
see drawing 15. Clearance in the gear teeth
allows for slight linear and angular
misalignment. This is probably the most
costly but also the most effective coupling
for high speeds and high torques.

(iv) Chain coupling

This comprises two chain sprockets
attached to the shafts. After alignment a
duplex roller chain is wrapped around and
joined to transmit the torque - see drawing
16. A cover can be fitted to exclude dirt,
retain lubricant and enhance safety.
Probably second in effectiveness to (iv)
above and less costly.

(vi) Flexible tube coupling

All the above (and many others) find use in
the commercial industrial world, but in the
home workshop are usually too large, too
expensive and unnecessary. A much more
simple approach is to use a piece of garden
hose slid on to the two shafts and held in
place with worm drive hose clamps - see
drawing 17 and photos 4-6. At a smaller
scale, small bore tubing such as for model

==

aircraft fuel lines may be used. @

The second section of this article will
appear in the next issue and will consider
larger and deliberate misalighments, also
various transmission methods, including
gear types, and non mechanical means.
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BROADBAND

INTERNET ACCESS

Mike Haughton gets up to
speed

use the Internet a lot in connection

with my workshop, employment and

business interests. | have previously

covered a lot of the basics of Internet
searching in two earlier articles in MEW
issues 88 and 98, so if you need some
background before reading this, please go
to these issues first. When | wrote these
earlier articles | was connecting to the
Internet via a dial-up modem and paid for
the minutes on-line via the phone bill. This
is a peculiarly UK situation as local calls
are not free. To keep the phone bill under
control | only connected at low call rate
times. (Evenings and weekends) The
maximum connection speed was
56,000bits per second (56Kb/s), which
became the standard dial up modem rate
around 1998. 56Kb/s is the maximum
amount of information that can be
crammed into the 3,000 hertz bandwidth
on a normal voice grade copper phone
line.

A fall off in
performance

What | have observed over the past two
and a half years has been a gradual
decrease in my connection speeds. 56Kb/s
became 42Kb/s then 33.6Kb/s then
28.8Kb/s etc. These high speed modems
employ gradual degradation, meaning that
they test the phone connection and fall
back to lower speeds if needed. Worse
still, my ISP {Internet Service Provider)
started cutting my connection after about
1MB of data had been downloaded. If |
dialled again | got an even slower
connection to the ISP. | suspect this was a
sort of load shedding, too many customers
connected and too little investment in
equipment to handle the load. Complaints
to the ISP didn't work, so | voted with my
feet and chose a new ISP who offered a
“Broadband” connection.

Asymmetric DSL

i/ BT Broadband is now connected

March 2006

A Digital Subscriber Line (DSL) is simply a
very high speed connection that uses the
same copper wires as a regular telephone.
The DSL modem was supplied by the ISP.
You install it yourself and the telephone
company makes changes at the local
telephone exchange to activate the new
broadband service. As you can see from
the two screen shots | now connect at
2.2Mb/s downloading data and 288Kb/s
uploading data. (Hence the description
“Asymmetric”.) Boy what a difference in
performance and its available 24/7] |
would never voluntarily go back to the old
dial up system. My new broadband
connection is actually proving to be
cheaper to use and it's faster and always
available.

The DSL modem works by splitting the
frequency spectrum above the audible
range into 249 bandwidth slices of 4,000Hz
and attaches a virtual modem to each
slice. Hence the household can use the
phone normally whilst | concurrently
explore the Internet. Brilliant! A small filter
protects the phone from the higher
frequencies on the line.

Unfortunately, ISP's in the UK have
been in the habit of offering speeds of
512Kb/s and even 256Kb/s and calling
them “Broadband”, then charging extra
for higher connection speeds. The speeds
given in the screen shots are for a basic
domestic service not an upgraded or
business one. The ADSL bandwidth limit
over copper lines is said to be around
8Mb/s for customers “close” to an
exchange, but | have read that this limit
could well be pushed close to 24Mb/s soon
and then 50Mb/s. (ADSL2+ technology).

The driver for all this speed increase is
the potential delivery of compressed “live”
TV and video (films) via the Internet.
Another welcome change, in the UK, is
charging for data volume rather than
speed of download.

Contention ratio

A domestic customer unknowingly shares
his broadband ADSL connection with up to
50 others. Hence, this is a 50:1 contention
ratio. Provided all 50 don't all decide to
download at the same instant you get the
agreed download rate for your service,
otherwise the equipment in the exchange
will share out the bandwidth available and
downloads will slow at peak times. Many
ISP’s will not disclose their contention
ratios!

Internet speed freak

OK, so what use have | put my new
Broadband connection to? What can | do
now that was impossible or impractical
over my old a dial-up connection?
Obviously this is a personal selection, but

I'm sure you will find some useful home
workshop references. Just “Google” the
names | refer to and follow the links. | have
no connection with any of the
organisations mentioned below.

Large on-line

catalogues

| found that many of the MEW tool and
machine advertisers websites operated
tolerably well over a dial up modem. E.g.
Arc Euro Trade, Chester UK, Warco and
Chronos.

Save 58%

Chester UK, for example, gets around
some of the speed problems by providing
parts of its small tools catalogue as
downloadable .pdf files. You then read
these .pdf’s off-line.

As soon as | attempted to search a live
on-line catalogue with a lot {thousands) of
products everything fell apart and the
response was so slow, almost unworkable.
My prime example here is the J&L Industrial
(UK) website which | find really needs a
broadband connection to make it fly.

| was given a printed flyer from J&L
over a year ago by a friend and was
impressed with the quality of information
on industrial specification tools and
machines. | rang the company and
received two 600plus page catalogues the
next day! The latest version is one
catalogue of 1000+ pages. Broadband has
given me the chance of buying discounted
and clearance items from the J&L
catalogue and the sale flyers. | often find
cheap imported tooling has a short life or
poor performance and the sizes you need
for a job often aren't there. If you have to
machine tough materials, like some
stainless steels, getting the correct grade
of cutters, that have been properly shaped,
makes all the difference. Discounted
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tooling from a reputable source can often
be a better bet in the long run.

Other examples of massive UK on-line
catalogues are Farnell, Rapid Electronics,
CPC, Radio Spares, Electrovalue, Maplin
and Ebuyer. Unsurprisingly, nearly all
these are electronics or computer related.
In many cases semiconductor
specifications sheets can be downloaded
as .pdf files from some of these sites. This
can be very useful.

Emails, screen
dumps and digital
photography

This is where Broadband really comes into
its own! Emails download in a flash and |
no longer have to consider attaching large
photographic files to emails to share with
fellow workshop and ME nuts. It's great to
be able to share project ideas, progress
and problems, especially as distance is
suddenly not a barrier. E.g. a photographic
comparison of Club loco track layouts
often throws up useful ideas. Why do so
few clubs include these in their websites?

Recehving message 3 of 35 (21.1 KB of 400 KB) -'::-{

The images in this article were
produced by doing a “print screen” and
pasting the resulting image into Paint.
Selected areas of the Paint screen can be
cut out and saved as files, which can be
attached to E-mails.

| have recently “retired” a very good,
and quite recent, Nikon 35mmSLR film
camera in favour of a digital camera,
simply because | can get photographs for
publication so much faster. With digital
there are no processing delays or costs.
The digital image quality is so good and |
can quickly go back to the workshop and
repeat a shot if it doesn’t come out just the
way | wanted it. Once the images have
been downloaded to the PC, | can use the
PC software (Adobe Photoshop Elements)
to crop the image, manipulate the
exposure, correct the colour balance etc.
Once everything is as | want it, | can send a
quite high resolution 1Mb jpeg file by email
as an attachment, and it's gone in seconds.

Most digital cameras can also record
short video clips, seconds to perhaps a
few minutes long, and these can also be
attached to Emails or loaded to websites.
These videos don’t have the same
resolution as a still photo.

If you are into creating a close to scale
model and plan a visit to inspect the
original, a digital camera is a “must have"
to record all those details that you couldn't
possibly remember when you get back
home. | find myself carrying a digital
camera around ME Exhibitions for similar
reasons. Similarly, | find when recording
the disassembly of a machine a digital
camera pays big dividends when you
finally get around to final assembly again.
Helps with those senior moments!

Assuming that a fairly high resolution
image of 4Mega Pixels will become a TMb
jpeg file in the camera’s memory stick, one
can easily take over 100 images on a
128Mb camera memory card. A couple of
memory cards will hold the details of quite
a large project and don’t cost much more
than the equivalent number of 35mm
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films, probably a lot less if you count the
cost of film processing. Of course memory
cards can be erased and used again once
they have had their images downloaded to
a PC. Once you have converted to a digital
camera, a fairly large hard disk and
software to organise all your files soon
becomes essential. Adobe PSE will “date
stamp” all your images and make them
much easier to locate again. Most digital
cameras also have a macro facility that
allows close up photography without
supplementary lenses.

“Videos” and
Software
Downloads

Very good short videos illustrating
engineering practice, or training videos,
are starting to appear on some
enthusiast’s websites. Although strictly not
a Video, Art Fenarty of CNC software fame,
has started making “video" training files
available of Mach3 (CAM) set up and use.
Have a look at
http:/iwww.machsupport.com/. At 20Mb
each, these downloads would be
impossible without a broadband
connection.

Similarly, Dolphin, the Scottish based
CAD / CAM software producer has recently
started doing something similar to assist
users of their products.
http:/Amvww.dolphin.gb.com. Dolphin also
provides their software as a free download
for evaluation / non commmercial use.

Desk CNC can also be downloaded for
evaluation purposes from www.imsrv.com

If you visit the Scan2Cad website,
www.softcover.com you can download
Video tutorials and trial versions of their
software that converts scanned documents
to CAD drawings. Clearly download to try
or to train is becoming a big growth area
that would not be viable without
Broadband.

There are many, many producers of
CAD/CAM software out there and the
majority now offer some sort of trial
download. Personally, | have found that
there is a pretty steep learning curve with
all these products. Once you have made
the effort and mastered one, there is a fair
chance you won't want to do it all over
again and move to another!

Yahoo Interest
Groups

YAHOO! GROUPS il

| offer no apology for mentioning Yahoo
Groups again. MSN, and probably other
ISP’s also offer competing Interest Group
systems, but | have so far found the Yahoo
variety superior. But it's certainly not
perfect. Groups can put you in touch with
like-minded individuals all around the
world. | will be very surprised if you don’t
get new ideas for projects, hints and tips,
interesting websites and photographs
(occasionally videos) of member's
workshops and models. Interest-Group
Membership is free and you only have to
supply minimal information about yourself
to register. Choose a user name and e-mail
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address that conceals your identity if you
are concerned about security.

Ifyou go to http://groups.yahoo.com/
and sign on as a new user you will be
assigned a Yahoo Mail account. E-Mail
messages are the way Group members
communicate. Once you have signed up
you can change your preferred E-Mail
address from Yahoo if you wish. A major
problem is finding Yahoo Groups with
interests similar to you. Although Yahoo
categorises its Groups, the system doesn't
work well for our, very specialised,
interests and a lot depends on the person
who formed the Group in the first place,
writing a good profile. There are already a
very large number of groups simply
because anybody can sign up and form
their own Group.

Another search approach is to use the
Find a Group Search box, but the results
can be less than precise. E.g. Entering
Steam in the Search box produced 950
groups and a summary list on the screen.
Look for the ones with the highest
membership; say over 500 members, they
are likely to be well organised and
informative. You might want to avoid
some of the stuff that the search finds!
That's the price you have to pay,
apparently. Finding useful Yahoo Groups
can be very frustrating and personal
recommendation or sheer good luck plays
a big part.

Once you have located a useful looking
group, join it to read current discussions
and have access to the other members,
files, archives and photographs. You can
always quit the Group if you have made a
mistake. | guarantee that you won't find
many useful Groups using the above
search box, but you may well find a lot of
undesirable ones. Yahoo doesn’t seem to
carel Don't be put off; there is a lot of
useful stuff here.

| am currently building a Quorn Tool
and Cutter grinder and soon stumbled
across the 1000 membership Quorn-
Owners groups. (Search for Quorn). There
is also a more general T&C Grinding
Group, search for Tool Grinding. To get
you started, here is a selection that |
currently find useful:-

VMC type milling machine imports: search
for 6x26millingmachines and milling
machines.

If you are into the Seig type smaller mills,
search for mini_cnc_mill.

For other small machine tools, try
miniature_machine_tools.

For Rong Fu round column mill-drills and
clones, search for mill_drill.

For imported 12in. swing lathes, search for
12X.

A very active group is the
CAD_CAM_EDM_DRO group with over
8000 members.

Once you have joined a Group look at
the photo and files sections. Whatever the
current discussion threads are, will be
delivered to you by E-mail. Remember that
many of these groups have up to 5 years
past discussions on file that you can search.
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Golden oldies

There are a number of Yahoo groups that
exist to share articles printed in ME
magazines from the 50's and 60's. I'm
uncertain of the legality of scanning old
copies of ME magazines and making the
scans available to all; but since the
authors are mostly no longer around and
no payment changes hands it may be
OK. If you are fortunate to have a
collection of ME’s from this era you will
know that the articles by Duplex, Ned,
Geometer et al are an invaluable
resource for the beginner and expert on
techniques, design, workshop hints and
tips etc.

Finding, (and storing) these back issues
can be a problemn, even in the UK. Imagine
you live in Tasmania. | looked at the costs
of sending some copies of magazines out
there from the UK, it was horrendous. If
you are interested search Yahoo Groups
for mwsmalltools; mwhints; mwmills;
mlprojects; mlhorology; mlathemods;
hintstips; Geometer and
beginnerswkshop. In each group look at
the files section.

A well known resource for indexes to
UK ME magazines can be found at

http:/Avww.groundlevel.demon.co.uk/m
e_index.html but there is also a Yahoo
Group meindex that covers similar ground
but includes North American publications,
including Home Shop Machinist, Projects
in Metal/Machinists Workshop and
Modeltec.

FIRES

MAKING
SIMPLE
MODEL
STEAM

ENGINES

t the recent Sandown Exhibition,
| met up with an old student pal
from the sixties. During the tour
of the exhibits, he (being an
engineer and someone who has owned a
workshop) expressed informed admiration
for the builders of the many major
projects, but then added that he just
would not have the patience. It prompted
me to think further about the spectrum of
amateur and model engineering
enthusiasts. Like my pal, | take my hat off
to those who can single mindedly pursue
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The whole world
can talk for free
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Skype

If you have Broadband it is possible to
download, for free, the Skype voice over
Internet protocol (VOIP) software to allow
you to phone any PC that is connected to
the Internet with a broadband connection.
The phone call is free; all you need is a
headset with a microphone built in! To
phone a conventional land line phone
results in a very small charge. To phone a
mobile costs a lot, don't do it. Skype is a
Swedish Company that has just been
snapped up by EBay.

My experience of “Skyping” is that the
voice quality is better than a conventional
phone line, despite the amount of digital
processing that has gone on to get the
analogue voice signal to digital, transmit it
and reassemble the message back to
analogue at the other end.

Broadband safety

If| get a broadband connection aren't | just
opening my PC to Internet attack, viruses,
spy ware, Trojan horses ete? If you have
ever suffered from an attack from a
computer virus or malicious hacker you
will know that these can vary from just
plain annoying to extremely frustrating
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and expensive to sort out. Your ISP should
supply some free software to help avoid
some of these threats, but you need to
take steps yourself. Install a firewall and
activate it. The one supplied as part of
Windows XP would be a good start. Get
an antivirus software package installed
and keep it up to date. Many of the
commercial antivirus packages are
expensive and annual updates are a
recurring cost. Here | can recommend a
free download of AVG Free from Grisoft.
Go to www.free.grisoft.com Interestingly
Microsoft has just recently bought a large
stake in the Czech company Grisoft. Don‘t
let a PC, which is controlling a machine,
anywhere near the internet!

In conclusion

Give Broadband a try. You won't look back.
If you don't have access to a PC remember
that there are now loads of Colleges,
Schools, Public Libraries and High Street
Internet Café's where you can pay a small
fee to search the web at Broadband
speeds. Usually help will be at hand.

If you have any questions, comments or
recommendations for good ME websites
or Groups write to MEW or e-mail me at
mikehaughton@btinternet.com

Making Simple Model Steam Models - Stan Bray

a complex project over several years,
however, | tend to lack the staying power
for long term projects. For example, the
Stuart Triple lay abandoned for some
twenty-five years before a rush of
enthusiasm prompted a drive to
completion. Many parts for the Bentley
engine are now made, but currently the
attention is directed elsewhere. | suspect
that many others “suffer” from a similar
mindset, and hence in part, the appeal of
this latest book from Stan Bray, who will
be known to long term readers as the
founding father of Model Engineers’
Workshop.

In summary, following a brief
introduction in Part One, Stan gives plans
and constructional notes for a series of
steam engines and boilers, culminating
with a De Winton style locomotive for
gauge 0 or gauge 1. Part Two - “The
Engines” begins with two versions of
“Hero’s” engine, which can probably be
made using just hand tools, then
progresses through several single cylinder
oscillating engines, single and double
acting, to various twin cylinder
arrangements, leading finally to a
“Clapper” engine in which an inlet valve is
opened by piston contact.

Part Three - “Boilers” looks first at
basic boiler construction and fittings,
before moving on to describe a series of

five boilers of generally increasing
complexity, starting with a simple pot
boiler, then vertical and horizontal types
with flues and tubes, then a double
barrelled boiler. The section concludes
with a chapter on supports and burners.

Part Four - “Finale” describes a small
vertical boilered, spirit fired locomotive, again
driven by a twin cylinder oscillating engine.

This is a book which | can see having
an appeal to several types of reader. For
many experienced metalworkers and
modelmakers, it offers a compendium of
less demanding projects many of which
could put together in a weekend. The
finished result might then be either
polished for the mantelpiece or used to
keep the grandchildren mesmerised. For
newcomers to the hobby, looking for a
project to cut their teeth on, the book has
excellent drawings and photographs
giving clear details of each of the several
engines, boilers, and associated fittings,
presented in an easy to follow manner.
Moving down the age range, this may be
just the thing to wean some of the
“Playstation” generation off their
electronic gizmos and into a hobby that
will inculcate a range of practical skills.

* Making Simple Model Steam Engines”
published by Crowood Press, is available
from good booksellers (ISBN 1 86126 773
8) and costs £19.95.
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1. One half of the Oldham coupling has been threaded to allow endfloat adjustment.

ick Stephen has written
extensively in this magazine of
_ his experiences with CNC
" conversions, and most recently
on converting an X3 mill to CNC. Dick kept
me updated with his progress as he
performed his conversion, knowing that |
planned to do a similar conversion in due
course, so | not only had the benefit of
seeing his articles before attempting my
own conversion, but also the benefit of
having talked through some of the
techniques with him at various times.

The overall approach | took was broadly
the same as Dick has described - replacing
the leadscrews on all axes with 2mm pitch
THK ballscrews, using size 23 stepper
motors, and so on; however, my

el w s’
2. Stepper motor mount, as used for rotar
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y tables etc.

conversion differs in a number of details
from Dick’s. As some of these detailed
differences may be of interest to other
would-be CNC-ers, | decided to put
together a small article to describe them.

Leadscrew mods

The installation of the leadscrews in the X
and Y axes proceeded pretty much as Dick
described in his articles (MEW December
2004/January 2005). However, | used a
couple of short cuts:

1. Dick modified the existing bronze Acme
feed nut for the Y axis to act as a mount for
the ballnut, but replaced the X axis feednut
with a new, slightly larger piece of bronze
machined to fit in its place. | decided that

Tony Jeffree suggests
alternative mechanical and
eledirical details, then makes
surprising measurements.

the X axis nut was just big enough to be
machined out to hold a ballnut, which
saved a little time and effort.

2. It is necessary to provide end float
adjustment for the thrust bearings on
these axes. | realised that by threading the
leadscrew half of the Oldham coupling
M12 it could perform two jobs - adjusting
the end float and coupling to the motor.
This has the advantage of keeping the
leadscrew extension as short as possible,
50 the motors stick out a little less. Photo 1
shows one of the threaded coupling halves
in place on the X axis. | used the clamp
type Oldham couplings, and used a little
Loctite threadlocker on the threads before
adjusting them to their final position.

With the Z axis, | also adopted a slightly
different approach to Dick's; he used a 2:1
toothed belt/pulley reduction drive,
mounting the motor at the bottom of the
leadscrew. A significant part of his
decision was to make sure that the Z axis
motor wasn't underpowered for the job;
the 2:1 reduction drive meant that there
would be plenty of torque available for this
job, which has to contend with the mass of
the head and the frictional resistance
imposed by the gas strut that is fitted as a
counterbalance for the head. | decided that
there should be ample torque and
mechanical advantage around to dispense
with the reduction drive, and opted for
direct drive to the leadscrew as with the X
and Y axes.

The logical conclusion of this decision
was to place the motor on top of the Z axis
casting rather than at the bottom of the

3. Top of Z axis leadscrew showing extension.
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4, Bottom of Z axis screw uses part of original screw,

column. So, as shown in Photo 2, it was a
simple job to fit one of the motor mounts
that DivisionMaster Ltd (ref.1) sell for
converting rotary tables for CNC use to the
top of the column, and drill a hole through
the top of the casting to allow the
leadscrew to be extended up into the
mount. Photo 3 shows the top of the
leadscrew in place; | simply extended the
ballscrew by drilling and reaming the end
8mm diameter to a depth of 40mm and
supergluing a length of 8mm silver steel
into the orifice. Of course, concentricity is

.

the name of the game here, so careful
machining and setup for the gluing
operation are important, but it is perfectly
achievable with care.

Having decided to go this route, and not
needing to modify the bottom end of the
leadscrew to take a pulley, | decided that
the easiest approach was to re-use the
bottorn end of the Acme leadscrew and
thereby remove the need to machine a
completely new extension piece to add to
the bottom end of the ballscrew. Photo 4
shows the result; the bottom end of the

iy,

5, X axis motor mount fitted,
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MOTOR PLATE
6mm M/S

PORT DIMS NOT CRITICAL---
(NEEDED TO ACCESS LOWER\
OLDHAM COUPLING BOSS)

MOUNTING PLATE - THIS IS A
WASHER WITH A 20mm CENTRAL
HOLE, AND THREE SCREW HOLES
4.5mm DIA ON A 30mm DIA. PITCH

CIRCLE. TH

; E
FITIN THE BASE OF THE MOTOR

E PLATE IS PRESS

TUBE MATERIAL 6mm M/S

Fig. 1 - Z axis motor mount
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leadscrew was again drilled/reamed 8mm
to 40mm depth, and the bottom end of the
Acme leadscrew was chopped off,
allowing enough length so that | could
machine down the Acme thread to give an
8mm diameter spigot that could be
Superglued into the ballscrew, again with
care taken to ensure concentricity.

B u = 3
Motor mounts
| have already mentioned the Z axis mount;
this is essentially an aluminium tube with a
flange at one end that a square motor
mounting plate locates and locks against,
and a circular plate inserted into the other
end (see Photo 2 and Fig 1). The circular
plate has a central hole for the leadscrew
shaft, and three mounting holes for M5
screws. Normally, this mount is used by
DivisionMaster to convert Vertex and
similar rotary tables to CNC; the mounting
holes are the same size/spacing as appear
on the division plates for these tables.

The same motor mounts were modified
to use on the X and Y axes, essentially by
shortening them and reducing the internal
diameter at the open end and fitting a pair
of setscrews to clamp them in place. The
dimensions of the modified mounts can be
seen in Fig. 2. They are designed to fit in
place of the chromed ring that is pressed
over the thrust bearing housings on the X
and Y axes — this ring can be seen in Photo
1 and can readily be removed by inserting a
thin piece of metal behind it with the help
of a hammer (a light tap on the back edge
of a Stanley knife blade worked for mel) to
get it started before resorting to more
robust levers. The boss underneath is
40mm in diameter. The mounts are held in
place with a couple of setscrews 90 degrees
apart. Photo 5 shows the X axis mount in
place, and Photos 6, 7, and 8 show motors
in place on the Y, X and Z axis mounts
respectively. Note that the Y axis motor
shown is smaller than the other two - this
will be explained in the next section.
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Choice of motor and
[ ]

drivers

The motors Dick used were approximately

1.63 Nm holding torque, NEMA 23 size

motors. As he indicated in his article, he

could have used smaller motors than

these, but chose a greater margin of safety
by using larger ones.



6. Y axis motor in place.

Arc Eurotrade (Ref.2) has recently been
selling two sizes of NEMA 23 stepper
motor of Chinese origin; one that is very
similar in size and performance to the
ones Dick used, and another that is
capable of generating about 50% more
torque. | wanted to try these out, partly out
of interest to see what kind of quality they
were, and partly because they are
relatively very cheap compared with other
sources of stepper motors. Because | was
not using the 2:1 reduction drive, and
because these motors were an unknown
quantity, | decided to use the larger ones,
but as | already had one of the smaller
ones, it would be possible to do some
comparison tests later on.

Similarly, Arc have been selling two
sizes of stepper drive, one rated at 3A and
40V: the other at 7.8A and 80V. | had used
the larger drives already as an auxiliary
driver for a rotary axis, so decided to use
these for the X3 drive system. | had the
makings of a 74V, 6A power supply to
hand, which seemed about right to drive
the system. This proved to be considerable
overkill, both in terms of motor size and
driver size, but more of that later.

8. Z axis motor, located at top of head.
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The power supply is a very simple linear
power supply, similar to Dick's design, but
delivering a somewhat higher voltage.
The toroidal transformer | used has two
secondary coils rated at 25V AC, BA (i.e.,
a 300 VA rated transformer); by
connecting these in series, it delivers b0V
AC at 6A. When rectified using a bridge
rectifier and smoothed with a 10,000
microfarad capacitor, this gives a no-load
supply voltage of a shade under 74V, and
its current rating will be correspondingly
lower.

At first sight, this sounds like a rather
lightweight supply, as the motors are rated
at 2.6A/phase; 3 motors, 2 phases each,
25A/phase, sounds more like a
requirement for 15A. However, a number
of factors come into play here:

In a modern microstepping “chopper”
drive, such as the ones | planned to use,
the full current is never applied to both
phases at the same time. What the drive
does is to adjust the current in each phase

9. Showing mains rocker switch,
fuseholder and IEC socket fitted to
housing.

to generate the “microstep” positions;
when stepped continuously, the current in
each phase reasonably accurately follows
a pair of sine waves 90 degrees out of
phase with each other. So when one coil is
at its max current, the other is not, and
vice versa; it turns out that the absolute
maximum total current drawn by a single
motor is 1.414 times its rated phase
current in a microste pping drive.

Chopper drives are in effect switch-
mode power supplies; they take a high
supply voltage, much higher than the
motor nominally needs to drive the rated
current through its windings, and by
sensing the current in the motor windings,
they switch off the supply when the rated
current is reached, switching it back on
when the motor current decays again
below the rated level. In the setup | am
using, the 74V supply is 10 times as much
as is needed to drive the rated current
through the motor windings; hence, the
average current drawn from the supply
will be very much less than the motor spec
would lead you to believe. | tested this out
using a 25 volt bench supply that had a
current meter fitted, using one of my

10. Interior of housing awaits transformer.
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DivisionMaster controllers to drive one of
the motors; even under significant load, |
could not persuade the drive to draw more
than 1.5A.

Stepper current increases with the
mechanical load that the motor
experiences; howevwer, in a practical CNC
systemn, there are rarely more than two
(the X and Y axis) motors that are heavily
loaded at the same time, and often, when
doing straight line moves, it is only one
motor that takes the strain. So again, the
average current drain that the supply will
have to source is less than you would
expect from the motor specs.

The whole of the power supply fits
neatly inside the cavity at the base of the
X3's rear housing; the top half of this
housing contains the electronics for the
spindle motor speed control. Photo 9
shows the mains on/off rocker switch, fuse
holder, and |EC socket fitted into the
bottom of this sheet steel housing; Photo
10 shows the inside view with a pair of
wires and connectors hanging down ready
to connect mains to the transformer,
mounted on the case back plate (Photo 11)
along with the rectifier and capacitor. The
smoothed DC is fed through the back plate
into the controller mounting box, which is
“piggy backed” onto the case back plate,
as shown in Photo 12.

As can be seen, | have only built a 3
axis drive system; as | have a variety of
fourth axis devices, all of which can be
driven by my DivisionMaster controllers;
thus a built in fourth axis drive was
somewhat unnecessary for me.

1|
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Install
drivers

One potential disadvantage with the larger
drivers sourced from Arc is that if you
decide to mount them flat on their backs,
they are quite large. It wasn't till somewhat
later that | realised that they could also be
mounted vertically; however, by that time |
had already decided on a mounting
solution based on a long metal case, part
number 215-56310 sourced from RS
components (Ref.3) (Radiospares as was).
This case is slightly smaller than the large
back plate of the mill, and when attached
to the backplate, (Photo 12) there is room
to access the six screws that hold the
backplate in position.

The case is slightly shallower than it
needs to be to allow space for the wiring
into the two connectors on each stepper
driver, so | turned this into a virtue by
fitting 8mm deep stand-offs so the lid,
when fitted, leaves an 8mm gap at the top
and the bottom, allowing free flow of air

! VRN
13. Showing wires and ¢
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T R e
onnectors fitted to lid.

11. Transformer and associated
components fitted to backplate.

through the case. In use, with a setting of
2.5A on the drivers, they do get warm (but
not hot) using this arrangement, despite
their ample heatsinks; if you were to use
higher current ratings than this | would
advise fitting a fan to force cool the drivers.

Photo 12 shows the drivers mounted in
place with the 74V supply connections
wired up. Note that | have “star wired”
these from the smoothing capacitor of the
power supply - it is hot a good idea to
“daisy-chain” the supply wiring from one
drive to the next, as current drawn by a
drive that is nearer to the power supply
can effectively “starve” drives of current
lower down the chain. In fact, if the wiring
from the power supply to the drive is likely
to exceed about a foot (300mm), it is
advisable to fit local reservoir capacitors of
470 microfarads across the supply
terminals of each drive -these must have a
voltage rating at least 25% higher than the
supply voltage.

Photo 13 shows the remainder of the
wiring “harness” fitted into the lid. | use 4-
pin XLR plugs and sockets for the motor
connections; these are robust and have a
locking mechanism that prevents
accidental removal, and their pins are
rated for 15A each, so they are perfect for
this job. Most importantly, the solder
“buckets” on the pins are big encugh to
easily take heavy gauge cable.

There are three sockets fitted to the
case. The first is a female D25 socket that
carries the step and direction signals for

[ o

12. Contrﬂr nioun ﬁng x fﬂred_wfth
three stepper drives.

the drives, and which can also carry limit
switch signals if need be (a later project
herel). | have used a fairly conventional
connection plan for this socket, as follows:

Pin Signal

X axis Step

X axis Direction
Y axis Step

Y axis Direction
Z axis Step

Z axis Direction
A axis Step

A axis Direction

OO EWwN

The A axis signals are wired directly
into pins 4 (Step) and 9 (Direction) of a D8
female connector; this is to allow me to
connect a DivisionMaster controller into
the system to use as the fourth axis drive.

This arrangement allows me to drive
the mill directly from a PC parallel port,
using (for example) Mach 2/Mach 3 (Ref. 4)
or Turbo CNC (Ref.5) software, which are
popular and inexpensive “control”
software packages. However, as the Arc
drives are opto-isolated, a “common” 5-
volt signal is needed, which must originate
from the computer that generates the step
and direction signals. This is provided for
via a small 2.1mm power supply socket
that can be seen between the XLR and D-

- L)

14. Modified USB cable provides 5V supply.
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15. Motor connectors etc. now fitted.

type sockets in the photo. From this
socket, the 5V is taken individually to each
drive and connected to the “+" signal
connections for step and direction, the D-
type pins (2 through 7) are connected to
the “-” signal connections.

Deriving the 5V from the PC is
straightforward if the PC has USB sockets
- Photo 14 shows a USB cable that | have
modified for this purpose. | simply
chopped off the device end of the cable
and wired the +5V wire (conveniently, this
is the red one) into the centre pin of a
2.7mm power plug to match the socket in
the driver case.

Photo 15 shows the case cover fitted,
with the motors plugged in. This photo
shows the one “deliberate error” that |
managed to make during the conversion -
if | had mounted the drivers the other way
up (connectors on the left), and shifted
them to the right hand side of the driver
box, the motor sockets would have ended
up on the left (looking at the back of the
machine), which would have been right for
the X axis motor. This way, | ended up
with the X motor cable a little on the short
side, so a spot of rewiring is needed to
make this work properly.

e i 1 | ,I ] L

The D25 connector arrangement means
that | can easily swap between software
that can drive the mill directly from the
parallel port (Mach 2, Mach 3, Turbo CNC,
etc.) and other packages, such as DeskCNC
(Ref.6), that use some form of external
processor to generate the step pulses. |
already had a DeskCNC controller board
and software license, so my initial
experiments were with this. | mounted the
DeskCNC controller board in a simple
plastic box, with its D9 serial port
connector and power LED poking out one
side, and a D25 female connector, power
supply in cable, and 5V reference out cable
poking out of the other side, as seen in
Photo 16. The wiring from the DeskCNC

- | ] |
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16. DeskCNC controller board fitted to plastic box.

controller to the D25 is as described above
- X Step to Pin 2, etc. The power supply
for the controller was derived from a spare
“wall-wart” power supply. The only other
wiring for the DeskCNC controller is to
ground the “Emergency Stop” (EStop)
line; eventually | will make proper use of
the Estop and the limit switch connections
available on the board in order to produce

©

MOTOR PLATE
6mm M/S

4mm SETSCREWS
90 DEG. APART

Fig. 2 - X and Y axis motor mounts

a more complete and safer conversion, but
in order to get up and running this is all
that is needed.

Some of the more modern PCs use
parallel ports that are not capable of
generating the full 5V signals needed to
drive the stepper drives” opto isolators; if
this is the case, and you plan to use
software that uses the parallel port, then

56mm

40mm

MOTOR TUBE
ALUMINIUM
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17. Testing with 30 Kg scales.

there are a number of “breakout boards”
available that will buffer the PC's output
signals and generate proper 5V signals as
outputs. At some point, | plan to try using
Mach 3 to drive this mill, in which case |
will probably make up a similar box with a
breakout board in place of the deskCNC
controller, using one of the boards
available from CNC4PC (Ref. 7).

Setting up DeskCNC is pretty
straightforward, as described in Dick's
article. The main difference is that | am
using 8 microsteps per step; the Arc
drivers can be set for a variety of different
microstep settings, from half-stepping
through to 256 microsteps per step. In
reality, there is absolutely no point in using
more than 8 microsteps per step with
these drivers (the Geckos that Dick used
are 10 microsteps); a larger number of
microsteps simply means that the PC or
external driver card just has to work harder
to get the same motor speeds, and the
improvement in smoothness of drive is
marginal beyond this level.

r
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The version of the DeskCNC controller that
I have (the Mk.1 version) can generate a
pulse train up to about 45,000 steps per
second. With my setup, which needs 800
step pulses to move 1Tmm (8 microsteps
per step, 200 steps per rev of the motor, so
1600 microsteps per rev, with a 2mm
screw pitch), this would equate to a table
movement of 3,375 mm/minute, which is
shifting pretty fast. My starting point for
initial tests was to set up the DeskCNC
software for a maximum speed of 40,000
steps/sec (3,000 mm/min); | found that the
larger motors were being over-driven at
this step rate and were missing steps,
whereas the smaller motor (fitted to the Y
axis, which actually has a harder job to do
than the X, as it carries the weight of both
axes) was perfectly happy running at these
speeds. This is not unexpected; as both
motors have the same current rating, the
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larger motor is a higher voltage device,
which means that it will lose torque at
lower step rates than the smaller motor,
although at low step rates, it will generate
more torque. So, having reduced the step
rate to 30,000 steps/sec, which still
generates a very respectable 2250 mm/min
max speed, all motors seem to operate
well within their capability.

These results very much bear out the
comments on motor sizing in Dick's article;
if | was repeating this exercise, | would
probably go with Arc’'s smaller NEMA 23
sized motors, if for no other reason than
that they are physically shorter than the
others and therefore stick out less.

In my very initial tests on the machine,
before completing the drive circuitry, |
used one of my DivisionMaster controllers,
which has a 24V supply and a max current
rating of 2A/phase, to drive one of the
axes, just to see whether all was working
OK. Even with this lightweight drive
system, which was down-rating the
available motor torque to 80% of the
motor’s capability because of the lower
phase current, | was able to achieve table
movements of around a metre a minute.
Consequently, if it is desirable to do a
“budget” CNC conversion on one of these
mills, the smaller (40V, 3A/phase) drivers
and the smaller motors would still deliver
a respectable performance.

At one point, | was driving the Z axis up
and down, and leant on the top of the
head to see just what kind of force the
drive system was generating. Admittedly,
it was difficult to put much weight on the
head due to its height and the need to hold
the jog button down at the same time;
however, the fact that the motor showed
no signs of stress led me to do some more
definitive tests.

| have a small spring balance, calibrated
to 30 Kilos, to hand, so | attached this
between the head and the table, as shown
in Photo 17. The motor happily drove the Z
axis up to beyond the end of the 30 Kilo
scale, without breaking a sweat.
Encouraged by this result, | looked around
for a tougher test. Photo 18 shows the
result — a set of bathroom scales resting on
the bed, with the head bearing down on
them via a piece of timber and an old
cable reel, inserted as a spacer. | chickened
out when the indicated weight on the
scales reached 130 Kilos; not because |
was concerned for the mill, but because |
didn't want to have to replace a crushed
set of scales!

So, the conclusion from this is that the
setup described is capable not only of
generating rapid movements at
respectable speeds, but also capable of
generating forces in excess of 130 kilos at
the tool tip. | strongly suspect that this is
more than sufficient for most requirements
on a mill this size, and perfectly capable of
ruining the larger sizes of cutter that might
be used if driven too hard for the spindle
speeds and materials in use.
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The performance observed with this
conversion has convinced me of one thing
— many people approaching CNC
conversions go way overboard when it

18. In excess of 130Kg of down force was
available

comes to choosing the stepper motors that
they will use. | am (or should | say, was)
probably just as guilty of that as anyone
else - | have to admit that at one point |
was seriously considering using NEMA 24
motors rated at about twice to three times
the torque of these NEMA 23 motors.
Clearly, if my setup is capable of
generating the kinds of forces that | have
measured, extra torque is not a
requirement; the other side effect of using
NEMA 34 motors would have been a
reduction in the top speed obtainable.
Hence, using the bigger motors would
have been a waste of time and money.

Certainly one of the reasons that this
setup is relatively easy to drive, and hence,
can use smaller motors, is the decision to
use ballscrews, which give an efficiency
advantage of 2-3 times over using ACME
screws, however, | suspect that even if |
had decided to drive the original ACME
screws, the motors | used would have
given an acceptable result. Now it is
probably time to stop fiddling with the
conversion and start making some chips
fly; however, as mentioned above, my
eventual plan is to see how Mach 3
compares as a control system for the mill.
Expect a further article when | have had
time to try it out!

1. DivisionMaster Ltd, 11a Poplar
Grove, Sale, Cheshire, M33 3AX, Tel
0161 973 4278,
www.divisionmaster.com

2. Arc Euro Trade, 10 Archdale St,
Leicester, LE7 1NA, Tel 0116 269
5693, www.arceurotrade.co.uk

3. RS Components Ltd, Birchington
Road, Corby, Northants, NN17 9RS,
UK, Tel 08457 201201,
WWW.FSWWW.com

4. Mach 2 and Mach 3 can be
downloaded from
http://www.artofenc.ca/

5. Turbo CNC can be downloaded
from
http://www.dakeng.com/turbo.htm

6. DeskCNC products can be obtained
from http://www..deskcnc.com

7. CNCA4PC's website is
http:/;fww.cncdpc.com/
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MUSING ABOUT ...
a problem to die for!

1. One way to protect taps and dies that are in fairly frequent use is to submerse them in

oil. For that purpose, one of these workshop storage “tubs” will hold all your small
metric items, another will hold all your Whitworth ... and so on. The downsides are that
the oil makes it a teensy bit messy when you need to locate a particular item, and having
a number of taps stored together raises the possibility of cutting edges contacting each
other reducing sharpness. A big, big upside is that the thread identities remain etched on
the shanks or flats as clearly as the day they were made. With those identities being
easily readable through the thin film of oil, you do not need to borrow Granny’s glasses

to do the sorting.

(Note: Do not seek to economise by using old engine oil. It can contain lots of water and
combustion acids, and will NOT protect your surfaces.)

fter any painful experience,

particularly one where the pain

might have been avoided, we

may make the resolution that we
will “learn the hard way”. If asked to
provide an example of learning the hard
way, my own contribution might be to
recount the number of times that | have
been reduced to tears by someone else’s
taps and dies!

‘When yet another of these events is
about to happen, there are clear warning
signs. The feature common to such events
is that, on first becoming involved with a
job, | find that parts of that job have been
done already. Typically, some holes will
have been drilled and tapped, or some
bars will have been threaded. Such earlier
work would, you might think, save me any
amount of effort. All that should be
necessary is to make such further threads
as are needed.

A sense of
foreboding ...

If the task in hand is destined to become
one of the problem situations, the first
inkling that things are not right will
usually happen when everything is being
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put together, when the male and the
female threads are presented one to the
other. Then, the engagement of the
threads might start OK, but the torque
then necessary to cause further
engagement increases so rapidly that
you soon have to call a halt, long before
full engagement. Either you are blinded

2. When we need to protect big boxed
sets of taps and dies, our old friend
Waxoyl takes some beating. Do however
use a de-wetting fluid (such as our old
friend WD40) before applying the Waxoyl,
otherwise you can still suffer patches of
light rusting. Finally, when putting the
boxes into storage, try to identify a
location that is dry and does not follow
atmospheric temperature changes. (The
reason to avoid those temperature
changes is that, when a warm spell
follows a cold spell, there will be
condensation onto cold metal surfaces
from the relatively warm and relatively
humid air that has brought the higher
temperatures).

Trevor Marlow considers care
of taps and dies

by sweat, or you fear that you are going
to break something, be it spanner
or wrist,

When presented with these symptoms,
it is natural at first to suspect the
possibility that you have encountered
galling, such as can happen most
familiarly with the austenitic stainless
steels. Galling, when it happens, is indeed
a mind-numbing problem. However, the
cause of the problems that concern us
here is quite different, often occurring in
forgiving materials such as free-cutting or
silver steels. The cause of these latter
problemns can usually (but not always, see
later) be traced back to the conditions in
which the earlier worker has stored his
taps and dies!

Cause and
consequence ...

The reason why neglect can cause these
problems may be visualised by thinking
through what happens to a die left on the
bench in a damp workshop. That neglect
presents the near-inevitability of light to
moderate rusting of all surfaces, including
those that do the cutting. The rusting on
the cutting surfaces of the die might in the
first instance cause a trivial tendency to cut
threads that are too small. With more
rusting howevwer there is, because of
spalling of the oxide, a significant loss of
material from all surfaces on the die.
Thereafter the die will tend to cut threads
that are significantly larger {on the various
diameters) than the nominal value, while
remaining accurate in pitch.
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3. A convenient way to apply the Waxoyl
to small components like taps and dies is
via a small (about one inch) paintbrush.
To have that charged brush always ready
to hand, a good strategy is to drill a hole
in the top of an old coffee jar, put the
brush handle through that hole, and use
masking tape to fix the brush handle to
the jar lid while retaining some freedom
of movement between the handle and the
lid. (That freedom of movement allows
you to stir up clumps of Waxoyl that
otherwise tend to gather around the sides
of the jar.). Another strategy is to dip each
component into warm (and hence very
fluid) Waxoyl, but the low viscosity then
leads to a much thinner coating on the
treated article.

As can then be imagined, we might in
direct consequence of that rusted die seek
to engage an oversize male thread with a
correctly sized female thread. Such an
interference fit might in the smaller
thread sizes just seem to be on the tight
side, but in the larger thread sizes the
torque requirement will defeat those
blacksmith arms you have spent so much
effort in developing.

Even worse ...

There are several variants of the problem.
In the example described above, we have
a rusted die and a non-rusted tap. If both
die and tap are rusted, we might then
make both an oversize male and an
undersize female (on diameters, not pitch,
remember) which in combination makes
the interference problem far worse.

(Note, in passing, the range of different
possibilities if the earlier operative has
used a rusted split die, as opposed to the
one-off possibility if he has used a rusted
die nut.)

The ways to remedy these problems are
pretty obwvious; you simply re-dress the
threads using good quality taps and dies
that are in first class condition. In the
workshop, that is no problem, but in the
way of this worst of all worlds, you are
often destined to discover the deficiencies
of the threads only when you are
underneath a large agricultural vehicle,
you do not have any taps or dies with you,
itis more than a mile to the nearest road,
you have diesel dripping on your
spectacles, the midges have come out, and
farm dogs have just marked you out as
part of their territory.

The ways to prewvent your own taps and

March 2006

dies ever causing such problems are pretty
straightforward. On that topic, be warned
that it is not a good idea to leave taps, dies
or other precious surfaces in contact with
the soluble oil coolant that must often
collect in your lathe tray. After a moderate
period of inhibition, all such protection is
lost and corrosion will then proceed at a
rapid rate. As with all corrosion, once it
has occurred, it is very difficult to reverse
the process!

Just sometimes ...

As promised earlier, a quick word of
explanation as to why corrosion is
occasionally not the cause of these
problems. While a well-made tap or die
can be a thing of beauty and a joy forever,
some of the cheaper taps and dies can be
wildly inaccurate in pitch and in diameter
and in thread form. These deficiencies
become painfully obvious if items from a
newly purchased tap and die set are used
to make nominally matching female and
male threads. It can happen that you then
discover that those threads will not engage
properly, if at all. (Occasionally you will
find that some of the “cheapo” tap and die
sets seem only to be sufficient for making
a rough thread that will serve for some
trivial domestic or automotive purpose. To
have better quality and reliability, you may
need to pay considerably more!)

Caring for what
you've got ...

It must be nice to possess a full set of first
class taps and dies, but Mr Average can
usuwally only justify the purchase of a few
of the preferred and well-used sizes. So, if
we are talking about something that we
can hardly afford, what better reason can
there be to protect the pristine newness of
those items?

(Note: The methods suggested in the
Photos to prevent corrosion of taps and
dies are not a complete listing. Most
methods can be applied with great benefit
to many other precious surfaces in your
workshop and home. For example, one of
the spray bottles as found in every kitchen
is great for dispensing a 50:50 mixture of
engine oil and paraffin, which initially
allows easy cleaning of dusty and waxy
surfaces, followed by reasonable
protection of those surfaces after the
paraffin has evaporated. Some methods
have a very special value, such as the
Vapour Phase Inhibitor powders to protect
the wire in your MIG welder)

It's Widget time ...

Finally on the topic of making accurate
threadforms, it is entertaining to use the
sheer excellence of first class taps and
dies to make yourself an unusual widget,
an item that will cause amazement and
fascination whenever you choose to
introduce it into the conversation. To
make the first part of the widget, you
start off by making a male thread on a
piece of free cutting brass. You then
carefully finish that thread with the best
guality die nut you can lay your hands
on. To make the second part of the
widget, you then rummage through your
off-cuts box and find another (more

chunky, but compact) piece of free
cutting brass, which for your first trial
need only be a piece of bar of much
larger diameter than that from which you
made the male. Through this stubby bit
of brass you drill the correct size of
tapping hole for making an equivalent
female thread. You then carefully use the
correct sequence of taps to make that
equivalent female thread. You then
introduce the male thread into the female
thread, and finish the construction of the
widget by any linishing or grinding
operation that you choose, provided that
the final operations level or merge one of
the junctions of the two items. (In the
simplest case, you might for instance
saw off the excess male thread and then
linish the ends of the surfaces to mutual
flatness.) What then happens is that,
because of the excellent matching of the
two threadforms, and the fact that any
gaps fill with finely powdered brass, the
junction of the two items becomes nearly
invisible. In that situation, the provision
of any simple method to rotate the male
within the female thread (even an action
as simple as rotating the other end of the
male thread with your fingers) will then
cause the spooky effect of an
unsuspected male thread suddenly
appearing from (or disappearing into!) an
apparently continuous surface. To an
observer it then seems likely that, ta
make such spooky behaviour possible,
both threadforms must have been made
to unprecedented accuracy by someone
with Master-Craftsman skills. You,
knowing that the truth is actually far
more mundane can then in all honesty
reply, “It was nothing ... absolutely
nothing ...really!”

4. When surfaces are so valuable that they
must be given the most rigorous
protection, they need to be free of salty
fingerprints, dry. lightly oiled, and stored
in a benign atmosphere. Here, a large
heat resistant (Pyrex type) dish full of
silica gel is about to be re-energised
simply by popping it into a fan oven for
an hour or so. Such a quantity of gel will
render the atmosphere benign even in a
large cupboard provided that the
cupboard is airtight. It is easy to make
three sides of the cupboard door airtight;
the tricky bit is the hinged edge. Here, in
the background, the (fully) hinged edge of
a welded steel cupboard has been
provided with a long lasting, flexible and
airtight seal using the 50 mm wide
version of adhesive insulating tape. The
flexibility of the tape allows repeated
opening of the door without needing to
remalke the seal.



LATHE SUDS
DISPENSER BASE

- AN -
1. Original base with “Lockline” spout.

ne of my acquisitions whilst
building up my home workshop
was an independent coolant
system for my second (or third
or..) hand Myford 7. The system came
complete with magnetic base, spout and
pipe. | found the spout difficult to position
and it did not stay put, so | replaced it with
“Lockline” and ended up with the system
in photo 1. All was still not well as the
magnetic base tended to pivot under the
influence of the hose as the saddle moved.
This often caused the suds to fly as they
sprayed onto the chuck and operation of
the control tap was far from positive as the
base moved. Also, the magnetic base
attracted swarf, which always seemed to
end up underneath making it swivel even
more, photo 2, and it was difficult to
remove. | tried the “Time Team” system of

wrapping the base in polythene to assist
the removal, photo 3, and although this
assisted in the removal of the swarf it did
not cure the original problems. A new
base was required.

Design of the new
base

The new base design had to accommodate
the shortcomings discussed above. Thus it
had to:-

e stay put when placed on the saddle
but be easy to remove;

@ not swivel as the saddle moved;

e be relatively immune from swarf;

e be stable when operating the flow
adjustment cock.

Laurie Leonard regains control
of the coolant with a neat “slip
on” accessory

It also had to be cheap to make and
thus utilise existing components from the
original dispenser. Taking the above
criteria into account and the contents of
the scrap box, a design evolved as shown
in drawing 1. The dimensions shown
relate to a Myford 7, parts cannibalised
from the original dispenser and the
contents of the scrap box.

L ] L ]
Machining
The main body was centered in the four-
jaw chuck and faced. The body was then
reversed and the other end faced. The
position of the flow control cock was then
marked and the body remounted centred
on this mark. It was then drilled and
tapped with a thread to suit the cock.

The positions of the spout connection
and the holding down plunger were then
marked and the work remounted in the
four-jaw chuck centred on the spout
connection. This was then drilled and
tapped to suit the spout.

The work was then remounted centered
on the plunger hole. This was drilled
though at 0.25in. dia. and then drilled
12.5mm for the plunger knob. The bottom
was then bored square to give a landing
for the holding down spring. Finally, the
land to engage in the “T" slot was
machined on the milling machine.

Machining the remaining parts is
straightforward lathe work.

Assembly

The parts, shown in photo 4, are simply
assembled as shown in photo 5. The
spring came from the “spring” box and

2. Swarf attracted to the original magnetic base.
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3. Use of polythene to assist in the removal of the swarf.
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4. The component parts of the new base.

5. N;aw base with

©
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DRILL & TAP
1/8" BSP
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DRILL & TAP
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ITEM 1: BODY
1
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ITEM 3: PLUNGER KNOB

Drawing 1 - Lathe
suds dispenser
Material: Mild steel
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ITEM 2: PLUNGER SPINDLE
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7. Close up showing new base mounted on the cross slide.

ﬁams assembled.

was chosen to give a reasonable tension,
which is adjustable by varying the
engagement of the plunger knob on the
plunger spindle. It was also chosen to
have a diameter quite a bit larger than the
plunger spindle so that it would be clear of
it and not cause jamming.

The hex. section of the nut that engages
in the “T" slot was chosen so that the
plunger knob could be tightened hard
down to rigidly secure the dispenser. It was
intended to knurl the knob to assist this
and to secure the hex. nut to the plunger
spindle with adhesive. In practice the
spring tension has been found adequate
and the hex. nut could be replaced with a
round section shown as an alternative in
item 4, drawing 1. This would facilitate
engagement with the “T" slot when
replacing the dispenser on the saddle.

L

Conclusion
The base has worked well in service,
photos 6 and 7, and has satisfied the
design requirements. The dispenser is
easily moved/removed on/from the saddle
by depressing the knob. The modification
suggested above to the replace the hex
nut overcomes the slight problem
experienced with quick installation but
some may think that the ability to firmly
secure the dispenser with ease is worth
the short time it takes to align the hex. nut.

The size of the body is “over
engineered” but that is what comes of
raiding the serap box! Must get round to
blacking it.

b,

-
oy
v !



POWER FEED F(

aving successfully completed the
Power Cross-feed for Small
Lathes by David Machin in the
Model Engineer dated 17-23 June
1994, | turned my attention to his earlier
article for a power-feed for his Dore-
Westbury, which appeared in MEW Issues
No 14 and 15 which included a suggestion
for fitting one to a typical Asian produced
mill-drill.

On measuring my Naerok | found that
there was insufficient depth of metal in the
table to allow for machining the necessary
clearance for the wormwheel. | wrote to Mr.
Machin pointing this out and he very
generously responded with a freehand
sketch of an alternative design that
eliminated this requirement, retaining part

2. Gear train with cover removed.
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1. Motor and telescopic drive-tube mounted on machine

of the general drive layout, but introducing
a telescopic shaft along the rear of the
table. From this it was a fairly simple matter
to develop a set of working drawings to suit
my machine. This design should be readily
adaptable for most of the similar machines
on the market. The attachment has worked
flawlessly for quite a number of years and
was produced at a fraction of the cost of a
commercial product.

The design results in a slight reduction
of the table movements. The backplate -
item 1 - which carries the gears on the left
hand end of the table abuts against the
cross-slide causing a reduction in
movement in the left to right direction, and
the feed-shaft - item 16 - touches the
column base a few millimetres before the

MILL-

Mr R A Raffan describes an
attachment which offers
improved finish and adds

convenience.

‘normal’ stop is reached on the cross slide.
In practice this has not caused a problem
in operating the mill. Photos 1 and 2 show
the arrangement.

Modifications to the

machine

A plus point is that the design calls for
little modification to the machine. Only
two %in. BSF tapped holes are required.
{Metric afficionados might prefer M8.)
These are in the cross-slide body to carry
the feed-shaft gearbox — DRG.5. A keyway
is required in the re-used driving collar -
item 11 - to pick up the drive from the 55T
pinion. The lead-screw is unaltered and the
left-hand handle goes back in place; DRG.3
shows the before and after assembly. The
left-hand index has however to be
forfeited; fortunately there is one on the
other end, but with only one, accounting
for backlash is a little more difficult.

Drive motor

| had intended looking for a car radiator
cooling motor as used by David Machin
but browsing in my local model
engineering shop a motor with integral
gearbox caught my attention. This had
originally been used on one side of a
wheelchair. | understood it to be 12v but
there was no plate on it to confirm this.
Later, a club member informed me that the
chairs to which these motors were fitted
carried two 12volt batteries to enable

3. Boring Gear-train backplate for bearings using boring head.
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JR NAEROK 350

4. Checking alignment of bearing bracket
fastenings for transfer to gear-train
backplate.

switching to 24 wvolts when extra power
was required. This knowledge enabled me
to purchase a transformer for the control
with two 12v 50va secondary windings
and a double pole switch to put between
the transformer output and the rectifier to
allow for either 12v or 24v operation. Thus,
two speeds are available, but in practice
the low speed is never used, the thyristor
control giving ample variation in feed rate.

On dismantling the motor the
commutator was found to be in very bad
condition and one of the brushes was
worn down to the embedded copper tail.
The commutator was machined and a pair
of Kenwood food mixer brushes needed
only a few strokes on a smooth file to
make them fit. The motor should be good
for many years of use in its new duty.

Gear ratios

A feed rate of 1.5ins. per min. was chosen
as the figure to determine the gear ratios
and not having all the tooling to produce
gears | selected suitable items from the
catalogue of HPC Ltd of Chesterfield.
These were from their 24DP range.

W24-3
M24-24

3 start worm

24t worm wheel double
bossed

66t spur gear (driver)
55t spur gear (driven)
36t spur gear (idler)

XG24-86
XG24-55
XG24-36

On 24v full power, the output shaft of
the motor gearbox runs at approximately
66rpm and with the lead-screw pitch of
0.2in. the rate of table travel is: -

66 x 3/24 x 66/55 x 0.2 = 1.98 ins/min

Materials

The materials used were whatever was to
hand, provided they were suitable and
these are specified on the drawings.
Alternative materials could have been
used for a number of the parts.
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MOTOR 24V (EX WHEELCHAIR - ONE SIDE)
WITH DOUBLE REDUCTION G'BOX

OUTPUT SHAFT 66RPM

FEED SHAFT G'BOX REDUCTION

RATIO 8:1 (3 START WORM - 24T WORMWHEEL)
GEAR TRAIN RATIO 6655

LEAD SCREW PITCH 0.2

MAX. FEED RATE 66/8 x 66/55 X .2

=1.98"MIN

TRAVERSE FOR NAEROK 350
MILL-DRILL
WORM AND GEAR WHEELS {24DP)
FROM HPC CHESTERFIELD
WORM w24-3 USE AS SUPPLIED
WORMWHEEL M24-24 DOUBLE BOSSED REQUIRES KEYWAY
DRIVER XG24-66 REQUIRES KEYWAY
IDLER XG24-36 USE AS SUPPLIED Drawing 1
DRIVEN XG24-55 REQUIRES MODIFICATION

PLAN VIEW OF POWERED TABLE

Item 1 Backplate

This was made from a scrap piece of alloy
plate ¥in. thick. After machining to 7.125in.
x 3.5in. the holes that carry the bearings
were located on the mill by indexing, the
final diameters being obtained with a
boring head as shown in photo 3.

The backplate replaces the existing
bearing bracket so it was important to get
the two holes for the 8mm socket head
fasteners in the correct position in order
that the lead screw returned to its original
alignment. It could be seen by eye that the
centre line through the tapped holes in the
end of the table for the fasteners was not at

s i

HAND WHEELS AND SOME DETAIL
OMITTED

e B e B St

|

VIEW ON LEFT-HAND END

Drawing 2
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right angles to the front face of the table i.e.
the measurement from the centre of each
hole to the top surface of the table differed.
To do this two %in. dia. collars were turned
up to be a close fit on the 8mm fasteners
and secured in position. A combination
square stock was set against the front edge
of the table and the blade set to align on the
two collars - photo 4. A stub mandrel was
turned with two diameters; one to locate in
the 1.125in. hole in the backplate and the
other in the existing lead-screw bracket.
With the blade of the combination square at
the required angle and sandwiched
between the two parts located with the
mandrel, the top of the holes in the bracket
were lined up by eye with the top edge of u
the blade. The bracket was removed and

the required angle scribed on the face of =
the backplate. The parts were then clamped

Z

L=
%

VERTICAL SECTION THROUGH LEAD-SCREW
BEARING BRACKET AS SUPPLIED

together in correct alignment and held in ITEM 10 7 Sections
register by the mandrel and drilled as \ / thro’ lead-
shown in photo 5. ? / screw

g % bracket at
Bearings ltems 2&3 ol = Lh. end

These were turned from cast iron and E
secured with Loctite 601. When the Loctite N

had cured the backplate was tried in place
on the lead-screw and secured with the
original socket head fasteners. The lead-
screw rotated without any binding and the

backplate top was parallel with the

tabletop. VERTICAL SECTION THROUGH LEAD-SCREW GEARED Drawing 3
DRIVE RETAINING ORIGINAL DIMENSIONS, HANDWHEEL

N\

ASSEMBLY AND INDEX COLLAR THRUST BEARING

©
ITEM DESCRIPTION
1 BACKPLATE
2 FEEDSHAFT BEARING
3 LEADSCREW BEARING
4 IDLER PILLAR
= OPERATING LEVER
S5A | LATCH

5B | PINS AND WASHERS

5C | LATCHPLATE

6 IDLER BACKPLATE

7 RADIAL GUIDE PINS & WASHERS

8 DRIVER PINION

9 IDLER PINION

10 | DRIVEN PINION

“11 | DRIVING COLLAR & SPRING PIN (RE-USE)
11A | KEY FOR ITEM 11 (NOT DRAWN)

12 | BSF NUTS & WASHERS

13 | INDEX COLLAR THRUST BEARING (RE-USE)
14 | THRUST WASHER (RE-USE)

15 | COLLAR

16 | FEED SHAFT

"REQUIRES KEYWAY 1/8W x 1/16D :
ITEM11A, KEY, 1/8 x 1/8 x 3/8LG NOT DRAW

S i

GEAR TRAIN ASSEMBLY
(COVER OMITTED) Drawing 4
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5. Drilling holes in gear-train backplate using lead-screw bracket

as template which has been located with a mandrel axially and
set radially to the angle of the holes as measured on the table

end.

Idler Backplate
Iltem 6

A piece of %in. M.S. plate was cut to
4.125in. x 3.5in. and clamped to the mill
table on a couple of parallel spacers. The
pre-marked centre for the 1.875in. dia.
bore was picked up using a wobbler and
drilled in stages up to the largest drill in
my collection and then finishing to size
with a boring head.

To machine the slotted holes a centre
was turned with two diameters to suit my
rotary table and the 1.875in. dia bore. With

the plate clamped to the rotary table and
the quill centred, the 1.437in. radius was
set using the lead-screw index. It was now
a simple matter to rotate the table by the
correct number of degrees and drill a %sin.
dia hole at each end of each slot, following
up with an end mill to complete the slot -
photo 6. The tapped hole for the idler
pillar - item 4 - was also located using the
appropriate scales. It was essential to get
this right to ensure correct meshing of the
gears.

The plate was then sawn and filed to
profile.

-

6. Milling radial slots in idler back-plate.

e gt

Guide Pins ltem 7

The three guide pins were turned from
hex. bar and need no comment here
except to say that their tapped holes in
item 1 were not located until correct
meshing of the driver/idler pinions was
established.

The second section of this article, to

appear in MEW Issue 114, will contain the
remaining drawings and give details of the

other components.

©

AFPPROX. POS'N OF
EDGE OF CROSS-SLIDE

CHECK POSITIONS OF

GEARBOX ON CROSS-SLIDE
BEFORE DRILLING FIXING HOLES
TO ENSURE IT CLEARS HEAD

OF COLUMN BASE HD BOLT

-r-l I
pIE =
1. &
o1 3
\ .
Ll il =
. -
i lll T T :i: A @
Sl _|l|_ i S '-'-ﬂ_- —
! bl LB .”.-E.L: EERE
1 1 : \ '
ITEM DESCRIPTION
16 FEED SHAFT
17 BACKPLATE KEYWAY 3/32W x 3/64D
18 BASE 1/4BSF 3/8DIA 7/16DIA KEYWAY 1/8W x 3/32D
19 FEED SHAFT BEARINGS | Ve N LN
20 'WORM SHAFT BEARINGS I \'K‘ —— _3\_\\ _______ ] -
21 KEY \ AT 3
22 'WORM WHEEL 1--— 0.585 B ] 173000
23 WORM 1 032 | 24562
24 FOR 5/16BSF SOCKET HEAD SETS
25 | SOCKET HEAD SETS 8 OFF 2BA [TEM 16. FEED SHAFT
FIT 1/4BSF NUT & 1/16THK WASHER
1 REQ'D, MILD STEEL
DRIVE SHAFT GEARBOX ASSEMBLY
ENCLOSURES OMITTED Drawing 5
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TRADE COUNTER

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

Miniature Live Centre

Steve Clarke (of Clarke Engineering), mentioned previously for the parting system
and cobalt cutters, has come up with one of those “why didn’t | think of that” new
products, a miniature live centre. The prototype provided the solution to a long small
diameter job to be done on a Myford and has proved popular with members of his
model engineering club. The centre has a %:in. dia, hardened nose, and the body can
be held in a %in. capacity drill chuck. The geometry will allow access to small parts
which conventional live centres will not let you reach. The centre contains two sealed
ball races, and is priced at just £19.95 including VAT and UK postage. After trying out
the device, it also occurred to me that as the body is not hardened, it would be a
simple matter to drill a centre in the arbor end, then mount in reversed sense putting
the male centre in the tailstock chuck to give a dual purpose female live centre
support. Clarke Engineering can be contacted at 307 Wroxham road, Norwich, NR7
8RN or telephone 01603 301 738.

Ll L]
New mill from Warco Machine DRO
On display at Sandown were a number

This latest mill from Warco designated the WM14 sets a of lines from Machine DRO. The
new trend for added inclusive features. Not only does it equipment they offer tends towards
sport a variable speed 500watt motor giving spindle the professional quality digital readout
speeds from 50 to 2500 rpm but also features a built in in that it uses glass scales (standard
digital tachometer and digital readout on the quill, and slim) rather than the cheaper
allowing precise measurement of the downfeed. The "Chinese units” which have gained
basic statistics are, table 400mm x 120mm, X travel great popularity in the hobby market.
220mm, Y travel 160mm, spindle to table height Similarly, their readout head is a pretty
285mm. Thie head tilts and carries a 2MT spindle with robust piece of kit. For full details of
50mm quill travel. Existing owners of current specifications and prices for the range
generation Warco variable speed lathes will be contact them via their website
interested to note that the head and column assembly www.machine-dro.co.uk or by

of the WM14 is available as a unit for attachment to a telephoning 01992 450780 or email to:
lathe thus creating an extremely Sales@machine-dro.co.uk

versatile package. For further
details, contact Warco at Warco
House, Fisher lane, Chiddingfold,
Surrey GU8 4TD. Telephone 01428
682 929. Customers in the north of

| England may prefer to contact the
northern showroom operated in
conjunction with Newton Tesla at
Unit G14 Warrington Business Park,
Long Lane, Warrington WA2 8TX.
Telephone 01925 444 773.

DivisionMaster company/product changes

DivisionMaster Ltd. has ceased trading as from the end of January 2008. The remaining stock of DivisionMaster automatic indexing
controllers and motors will be sold by Tony Jeffree over the next few weeks. In the long term, the controller will continue to be
available in kit form, marketed by Lester Caine Electronic Services. Tony will continue to sell his book “ The Taig Lathe” that was
hitherto marketed through the DivisionMaster company.

Tony commented: “These changes will allow me to concentrate on writing and practical projects, some of which may spin off
further kits and books in the future.”

Tony Jeffree can be contacted on 0161 973 4278 or tony@jeffree.co.uk

Lester Caine Electronic Services can be contacted on 01386 852122 or lester@lsces.co.uk
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TAPER SETTING TOC

Dave Fenner offers a simple gadget for accurately and repeatably setting topslide tapers.

1. Device off machine from above.

2. Device inverted, showing stop pins.

Background

speedier setting.

before, its just that | haven't seen it.

In building the Bentley BR2, one comes upon components like the crankshaft, and
maneton shaft which feature mating tapers. In the more general workshop context,
these are frequently useful for applications such as tool location, also for taps for
coolant or gas. Often in the past, various esteemed authors have recommended that
for such workpieces, the topslide should be set, and both the internal and external
taper features machined without disturbing the setting. This is of course an ideal
approach, which will ensure that the mating parts do indeed fit. | felt that as one of the
lesser mortals, it was highly likely that my job planning would be imperfect, and that
Murphy would intervene (and he did), forcing the topslide to be reset for another job
between making the mating components. The question then became one of how to set
over the topslide to a specific or at least accurately repeatable angle.

| recalled reading two letters to Scribe a Line, dealing with the subject of
quickly setting a milling vice square to the table. One came from Mr John Wilson
(issue 93) the other, | have not been able to identify. In each case, the vice, gripping a
bar or setting tool, was moved until contact was made with stops which ensured
correct positioning. | also considered the approach advocated by Will Bells (issue 106
page 12 ) which employed a DTI check at spaced marks on the topslide, but on balance
felt that the time spent in making the gadget given here would probably be repaid in

Given that most machine shop devices had been pretty well thought out by
about by the year 1900, it is unlikely that something similar has not been concocted

Concept

The Colchester Chipmaster features
machined surfaces at the front of the
saddle and at the sides of the topslide. The
former are assumed to be accurately in
line with the bed, while the latter are
assumed to be parallel to the topslide
movement; thus both are used in this
context as reference surfaces. Colchester
Bantams and Students are similarly
constructed, and thus it is believed that the
concept can be read across to these and
probably a number of other machines with
similar features.

The device is in essence, nothing more
than a glorified bracket, which includes
two stop pins and a surface, which is
positioned parallel to the lathe axis. It is
placed on the saddle and held firmly in
place. A sine bar and packing is then
interposed between this and the topslide.
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If the topslide is slackened, then, when the
cross slide is wound gently back, the
topslide is brought into contact with the
sine bar, and rotates to the appropriate
angle. Keeping everything in place with
one hand, the topslide is nipped up with
the other, prior to clamping firmly.

Accuracy

The ideal packing for use with the sine bar
is of course a set of slip gauges. Home
workshop packing might take the form of a
machined spacer, a pack of shims, or the
shank of a drill. We can assume that a
machined spacer will be accurate to a
thou, and a rough and ready domestic
shim pack might use aluminium (0.003in.
thick) from Coke cans as a minimum
increment. With a five inch sine bar,
0.003in equates to an angular increment of
a little more than three hundredths of a

degree, probably good enough for most
amateur applications.

Repeatability

In terms of making part A fit perfectly with
the taper of part B repeatability is a more
important consideration than setting to a
specific angle, unless matching to a
commercial part of specified geometry.
Once clamped up, the accuracy of the
setting can be checked with a one and a
half thou feeler gauge, and the setting
process repeated if necessary

Construction

Mine has been built using 30mm x 20mm
mild steel flat bar (because there was
sufficient in the scrap box). Three pieces
were cut, two at 65mm long for the side
bars and one at 290mm long for the main
bar. The VMC milling machine vice was
then set up with the rear jaw 10mm back
from the spindle centre. My preferred quick
cheat for this was to load a short piece of
19mm bar in a collet, lower between the
vice jaws and then move the table to just
nip a twenty thou feeler gauge between the
bar and the fixed jaw. This ensured that the
20mm thick material for the two side bars
wouild be on centreline within a thou or so.

It was then a case of drilling the three
positions, each time starting with a centre
drill. The first is a location for the stop pin
and while the position (on what will be the
underside) is important, the diameter is
not critical. | drilled through the first
position 9.5mm and followed up with
10mm. At this sort of size and depth, drill
wander was unlikely to be a major
problem. The second and third positions
were centre drilled then counterbored
8mm diameter by 5mm deep, then drilled
down 5mm as tapping size for M6.

Again, | cheat on the initial stage of
tapping. To ensure that the tap starts on
line, having positioned the work in the
mill, | put the tap in the drill chuck, run up
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thickness.

the spindle at a medium speed, then hit
the stop button, allow the spindle to slow
down a little and lower the tap into the
work. The residual inertia will continue to
drive it in for two or three turns, enough to
give an accurate start. Slacken the chuck,
remove the work, leaving the tap in place,
transfer to the bench and complete the
thread by hand.

The reason for the counterbores is to
accommodate hollow dowels. It will be
appreciated that if the assembly is simply
bolted together, the clearance around the
Allen screws will permit an unacceptable

3. In use with sine bar employing a drill shank as packing

). FOR CHIPMASTER

tolerance in dimension between the stop
pin and the datum face. Close fitting
dowels are a well known technique to
reduce this source of potential inaccuracy.

The cross bar simply requires two holes
to be drilled and counterbored 8mm dia. at
each end, the hole positions being
determined from one datum edge. The
part is then inverted, and counterbored
10mm dia. to house the heads of the M6
socket head cap screws.

The stop pins were turned from a
convenient piece of free cutting bright mild
steel, and sized to give a light press fit in

4. Inspection procedure on surface plate to verify accuracy.

the cross bar. The hollow dowels were
again from free cutting material.

Inspection

Before committing to use, the accuracy of
the assembly can be checked by locating
the reference surface across the corner of
a surface plate or on a parallel or pair of
identical packs of slips. The height of the
two stop pins is then compared with a DTI.
If a significant error is detected, this can be
overcome by turning down one pin to
arrive at equal readings. @|
|

©
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Scribe a Line

Fred Taylor of
Auckland, New
Zealand writes:

| have a 95 year old friend who | consider
to be a “Master Machinist” - he
commenced his apprenticeship in the late
1920's, | started mine in 1935, so you can
see we have both been around for some
time. The friend after retiring, set up a
home workshop based on an old lathe he
picked up. Made his own shaper and
drilling machines, all high quality gear. For
some reason he set and produced a
number of shot guns, all complete with
the traditional fancy work around the
breech area and stock.

Now comes the point of this letter. He,
my friend, bored his own barrels, 36inches
long (maybe one should now say
914.4mm on his lathe working from 1.25
AF hexagon bar. | never had the privilege
of seeing the boring being done, we were
living in different cities at that time. | have
seen him a number of times over recent
years and in answer to my question * How

Grant Notley writes:

did you bore the barrels, he always gives
the same answer - “ | used a D drill” - he
made up the equipment in his own shop.

Other people have commented that
these guns had perfect bores, dead
straight, complete with chokes, and honed
to a perfect finish. As far as | am aware |
have never seen or handled a D drill. My
engineering friend has tried to explain but
won't attempt a sketch so I'm still in the
dark. | need help! Where can | obtain
details, sketches etc. of D drills, - one
never knows, | may need a “long” hole
sometime in the future. Even so, with the
details, I'd make one or two and have
some fun drilling a long hole. You may
agree, when the hair is white and you're
fully outfitted with mechanical joints and
hi-tech gear, spectacles, hearing aids etc.
one is entitled to have a “play”.

I have a pretty old Myford ML7 that is
due for some more T.L.C. purchased about
three years back. My background may be
of interest - an apprenticeship on steam
locomotives, nearly eight years on aero
engines, (servicing, overhauls, flying
WW?2) seven years on heavy engineering
plant, and then thirty years in a

In a recent edition of MEW, the question was raised regarding more detailed info on
the expansion coefficient for stainless steels. The accompanying table is taken from an
old but detailed descriptive catalogue put out by a Canadian based stainless steel
company, probably in the mid seventies. Note that the coefficient itself changes with

the temperature being considered.

For those who wish to look at this aspect in more detail, a good reference is the
ANSI/ASME Piping Codes B31.1 and B31.3. These give the expansion coefficients for
ferrous and non-ferrous metals from near absolute zero to a couple of thousand
degrees, at reasonably close intervals. For those with a knowledge of spreadsheets, it
is then quite easy, albeit somewhat laborious, to input the data, graph it and then fit an

expression to the graph so constructed.

By averaging the expansion coefficient over the temperature range in question, this
allows a more precise calculation of the expansion of any length of the particular

metal.

| hope this is of some interest. If needed, | can be contacted by email to

grant.notley@xtra.co.nz
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manufacturing operation leading to
retirement.

John Mcintosh

writes:

Peter Shepherd might find the following
data useful for his compensated
pendulum. This has been extracted from
the Design Data Book of a large
engineering company, and applies in the
range 70 to 100 degrees Fahrenheit. The
units are inch/inch/degree Fahrenheit and
should be divided by one million.

Low Carbon Steel Mild Steel) 6.2
Medium & High Carbon Steels

(.3% C & upward) 6.2
Carbon-Moly, Carbon-Mang, Cr-Moly,
Steels through 3% Chrome 6.2
Intermediate Cr-Moly Steels, 5%-9%
Chrome 5.9
Stainless Steel 12%-27% Chrome 5.4
Austenitic Stainless Steel 9.2

Dave Fenner adds:

On this topic, thanks are also due to
various other readers, notably Michael
Green, John McCrone, Mr R H H James,
Jim Wilks and to Roger Trewinnard who
had come upon information gleaned from
an up to date copy of Machinery's
Handbook. This gives a great deal of
information concerning the expansion
coefficients of expansion for many
materials. It is clear that nowadays, the
range of stainless specifications is very
extensive, and the coefficients vary widely.
This underlines the need to know exactly
what material you are working with when
expansion is a critical issue.

Ambhlaoibh
Hennessy of Dublin
writes:

| note Mr. R.G. Munden’s letter in Issue No.
108 of MEW, seeking information on the
construction of Northumbrian pipes. The
following may be of help.

The Irish Bagpipes, Their Construction
and Maintenance. By Wilbert Garvin. 1978.
Published by: Blackstaff Press, 25656A Upper
Newtownards Road, Belfast BT4 3JF

This gives full details for the
construction of a set of Irish pipes,
commonly called Uillean Pipes. These are
more complicated than the Northumbrian
pipe, as a full set has no less than eight
pipes, each with its own reed, but the
techniques of construction would be
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similar, and | am sure that if Mr. Munden
had access to a set of Northumbrian pipes
he could work out a design with the help
of this book. This book gives a reference
to another, which sounds as if it would be
helpful:

The Morthumberland Bagpipes, Cocks,
W.A. and Bryan, J.F, The Northumbrian
Piper's Society, Newcastle Upon Tyne, 2d
Edition, 1975

I wish Mr. Munden success in his
project.

Chris Fouweather
writes:

Readers may recall that some time ago |
gave details of the paper used in the toner
transfer method, in connection with image
transfer and etching. The company
involved have sold it all around the world
and contacted me to say that the product
spec. had changed. They very kindly sent
me a sample of the new product, which is
as good as the previous one. The
packaging has changed in that it now
comes in packs of 500 sheets but they did
indicate a willingness to split packs. This is
service on a different scale to many
companies. | have indicated below the
ordering arrangements:

Supplier:

CTS Direct, 102 Lowfield St. Dartford, Kent
Tel 0870 442 2496
sales@ctsadirect.co.uk

Product: 4CCA4120GL Gloss Laser 120g

Ad paper

Price: £13.49 + vat a pack of 500 - however

they will split packs- no surcharge.
Delivery free on orders over £35.00+

VAT within UK mainland - any goods.
Worldwide despatch no problem -

quote given on receipt of client’s address

Albert Oldham of

Manchester writes:

| was interested in the letter from Mr. Bert
Coyle of Australia concerning the articles
on building a screwcutting gearbox for the
ML7 that appeared in M.E. during
1990/1991 by Alan Buttolph. The design of
the above was based on L.H. Sparey’s
1950 design, which appeared in the Model
Mechanic magazine, it was an excellent
design but suffered problems with casting
supplies and didn't take off.

| purchased a full set of castings, gears
and drawings from Garners of Barnsley in
1951- | still have them and must get round
to making it some day! Though having a
Super 7 with gearbox puts this job on the
back burner, as our American cousins
would say. The 1990 gearbox was
marketed by the original Hemingway of
Rochdale, he also supplied castings and
drawings: The new Hemingway of
Shropshire who advertises in our
magazines may do so but | have not yet
seen it mentioned.

So for Mr. Coyle the information is in
those 1990 ME articles for the modified
Sparey design. | doubt if it would be
suitable for a 6.5in. lathe but you never
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know with model engineers, do you!

Editorial comment: Hemingway can still
supply a casting for this gearbox, contact
Kirk Burwell at Hemingway on 01746 767
739 for more details.

Michael Gilligan

writes:

Frank Campbell (Scribe a Line - MEW No.
110) is looking for low cost shaft encoders.
May | suggest that he investigates the
internals of the older-style computer
mouse. There are numerous web sites
offering advice, a few of which are listed
below:
http:/mww.luberth.com/plotter/pmdro.html
http://wwwy.seattlerobotics. org/encoder/200
311/johnson/Mousebot.html
http://www.amsky.com/atm/accessories/m
ouse/mouse.html
http://’www.labyrinth.net.au/~steve/opto/
http:/imwwwy.ultrasmart.org/CTLplus3_mLogi
cEncMseSer.html
http://www.doug-smith.net/kfédx7.pdf

So far as | am aware, the cheapest
commercial encoders are from:
http://www.usdigital.com/

Hope this helps

Ted Wale writes:

| have often idly wondered how a
Slocombe drill works. In North America it
is called a center drill. (That's right, they
can't spell “centre” either). As we all know
an ordinary twist drill, if offered to a flat
piece of metal, hunts around to get
purchase as the chisel point tries to make
a starting mark and it then drills a hole
anywhere within the flexing circle of the
drill and/or its mount.

| decided finally yesterday to ask
“Why". If | place a Slocombe drill in the
tailstock of my lathe (or in my vertical
drilling machine) and offer it up to a
workpiece it does the opposite. It may
move in a little circle at the start if there is
play in the tailstock as there often is
without the tailstock lock being applied.
However very rapidly it hunts to the true

Ted Fletcher writes:

centre and the wobble is removed.

Examination of the tip with it's very
different flutes shows that it is clearly not
the same as a twist drill but it doesn't
explain (to me at least) how these flutes
cause it to hunt to the true centre before it
has done more than scratch the
workpiece; | expect that it is the same
effect that causes it to adhere to even the
lightest centre pop.

Could some knowledgeable reader, or
perhaps a member of our helpful drill
suppliers, give us a clear explanation of
this clever device?

Mr P M Antrobus
writes:

With reference to Peter Rawlinson’s Article
on resistance soldering.

Micro-Mark, a well known supplier of
tools and equipment for model makers in
the United States have two resistance
soldering tools in their catalogue. Being
purpose designed for the job, these tools
appear to be better suited to much soldering
small photo-etched parts than the various
expedients described in the above article.

Micro-Mark list a number of small tools
that do not appear to be available in this
country and | have found them most
useful.

Micro-Mark's address is:- 340 Snyder
Avenue, Berkeley Heights, NJ 07922-1595,

United States

Peter Rawlinson
writes:-

Since writing up my experiments on
resistance soldering, other readers have
been in touch to let me know of
commercial products, which are available.
Micro- Mark in the US have equipment
ranging in price up to about $450 -00,
while in this country the “Graskop” device
seems to have been a well kept secret
amongst model rail enthusiasts. It costs
about £95.00 and is available from:

Dick and Simon Ganderton, Graskop,
Dewlands Road, Verwood, Dorset, BH31
6PN

Readers may be interested in a further use for the RS board for use with the 555
chip, mentioned in an earlier |letter. The accompanying photos show it together
with two resistors, two capacitorsand a piezo sound transducer. Powered by a PP9
battery, this makes a useful home/workshop continuity tester all for about a
pound.
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" XPs8  125MM £69.95 - & | £24.05 °
I%w ighfpf PRICE ' Code SIZE  TOSUIT PRICE I I £19.9511 l
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VERTEX BSO DNIDING HEAD!! SOBA I‘RECISION MILLING VICES PARRALLEL LATHE TEST BARS
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I I I I I Code  SIZE PRICE I
__ . MX183  IMT £4500 £35.00
" Code PRiCE . MX184  2MT £45-00 £35.00 .
XP17 £25500  £194.00 | I MX185 MY k4200 £37.00
-_I"I_IHI_IJ' LI_I_I—I_I_IJ
DIGITAL MEASURING EQUIPMENT l : I I"NEW DCMT INDEXABLE LATHE TOOL SETS |
F_ ' SOBA - INDUSTRIAL QUALITY!!
L]
Coda  TVPE PRICE Code ~ SHANK PRICE
I I MX105 2" SWIVEL ONLY £6500  £49.00 ﬁg; m ggggg
o 1 MX106 3" SWIVEL ONLY £00  £69.00 e o e
E » MXIO7 4" SWIVEL ONLY £00.00  £80.00 MX127 1aMM  £74.00
Mx]m é/]&ON\MCN_lPER £39.05 £15.95 I MX108 2" SWIVEL TILT ki £55.00 M.Xijs INSERT  £4.00
MX151  4°/100MM CALIPER £3500 £29.00 IMXI'D‘??. 3" SWIVEL TILT £HO-00  £85.00
MX152 DIAL GAUGE MET/IMP £8500 £45.00 MXI10 4" SWIVEL TILT £426.00  £95.00
® MX153 DIALTESTINDMET/IMP  £79.95 £69.00 ® ® MXI11 2" 3 WAY SHO.00  £90.00
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GLANZE INDEXABLE BORING TOOLS GLANZE INDEXABLE PROFILING TOOLS GLANZE RH TURNING TOOLS C/W 3 TIPS

C/W 3 TIPS LI | C/W 2 TIPS L "
] é ] ] 4 i |
SHANK PRICE l‘
GZ6 MM £26.95 £16.95 Code SHANK PRICE SHANK PRICE
GZ8 8MM £246.95 £16.95 PROS 5MM £20-35 £17.95 SCLéSP &EMM £23.00 £16.00
GZ10 10MM £26.95  £16.95 PRO8 8MM £21-35 £18.95 SCIBSP  BMM £2300  £16.00
" GzI2 12MM £20.95 e17.95 * " PROIO 10MM L2345  £21.00 " " SCLI0SP  10MM £2400  £17.00 "
GEM 5 16MM . 3_34-'95 - 513-9-5 I_PR_CHZ . 12MM 2 ﬂ;iié-r“ - 225.00 _I LSCLI 25P - 12MM y S.-Gér?é & £20.0£I J
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SETS or 8 HSS LATHE 'roous I™ lone REACH PAR‘IING TOOL wrrH SMALL MINI BORING & THREADING SET
] 8 Newll Mini HSS internal Threading & Boring Set HSS &
6mm Round Shank with @ 9mm Square Split Holders.
| | —=— IR |
[ ] n
SHANK '==_==='
il || |
ano SMM m £28.00 12MM SQUARE SHANK - 150MM LONG WITH A SPECIAL SMALL %:-________.
= MXB1  10MM £3405 £32,00 ® = HSSBLADE 150MM LONG X 12MM WIDEBY 1.5MMTHICK & 8 > ]
LMXe2_12mm S4nPs £40.00 4 g IDEAL FOR MYFORD ETC JL Code MX89 £15.00 _I

ALL PRICES INCLUDE VAT & CARRIAGE (UK MAINLAND)
CHRONOS LTD UNIT 14, DUKEMINSTER ESTATE, CHURCH ST, DUNSTABLE, BEDS, LU5 4HU

TEL (01582) 471900 FAX (01582) 471920

e WWW.CHRONOS.LTD.UK

EMAIL SALES@CHRONOS.LTD.UK
VISIT US AT OUR 6500 SQ FT PREMISES!!
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WHAT BETTER WAY TO FOLLOW ON FROM A FOUNDATION COURSE THAN BUILDING A
SIMPLE STEAM ENGINE? BUY MODEL ENGINEERING A FOUNDATION COURSE AND PAY
FOR BUILDING SIMPLE MODEL STEAM ENGINES AND WE’LL GIVE YOU VOLUME 2 FOR FREE

= MODEL ENGINEERING - A FOUNDATION COURSE
MODEL Peter Wright
ENGINEERIN A new book by an experienced model engineer covering all the basic
L FBUNBATION COUNTE techniques: understanding engineering drawings, buying materials,
sl st marking out, sawing, filing, bending and forming metals. Includes a

A 5 review of engineering, materials, the making of cutting tools in the
A ‘ - home workshop and much more. A must for those practical people
who have little experience of working in metal.

1997 1-85486-152-2 236 x189mm
416 pages llustrated paperback £16.95

L4

BUILDING SIMPLE MODEL STEAM ENGINES

Tubal Cain

The sheer simplicity of miniature oscillating steam engines has an
enduring fascination for all marine and model engineers. This book
shows how to build four model steam engines and features designs
and plans that even a beginner will be able to follow.

1993 1-85486-104-2 210x148mm
112 pages llustrated paperback £5.50

BUILDING SIMPLE MODEL STEAM ENGINES I

Tubal Cain

Since the publication of the first book dealing with these fascinating
—— - little engines, the author has designed and built several more
STEAM | = ranging from a delightful little turbine to a larger engine in the style
SIS of the magnificent ‘Steam Engines of the Highest Class’ offered by
toymakers before WW1. Fully detailed methods of construction with
the beginner in mind.

1997 1-85486-147-6 210xX148mm
112 pages Hlustrated paperback £5.95

Please add £1 p&p for single book orders and 50p for each additional book ordered

Send payment with your name, address and telephone number to:
Customer Services, Encanta Media Ltd., Berwick House, 8-10 Knoll Rise, Orpington, Kent BR6 oEL.
Cheques made payable to Encanta Media Ltd.

Telephone Customer Services on 01689 899228/89g229.
Don’t forget Valid From, Expiry Date and Issue Number details if you're paying by credit card.



6 SPEED METAL LATHE
WITH 12 SPEED
MILL DRILL -eLs00m

Full range
of accessories
available

430mm between centres
Compound slide with 4 way tool post
Poweer fed screw cutting facility
Forwardireverse lathe operation
* Clutch for independent mill/drill operation
shown with eptional floor stand
OMNLY £119.95 EX VAT £140.94 INC VAT
ALSQ AVAILABLE:
CL430 - As above but without the Ml Drill head,
£539.95 EXVAT £634.44 INCVAT

BENCH
Clarke -
e
* Complete
Ih bUI EIWI
rlloun(in:;'.& £293¢ AT
feet anchor holes

Cll‘ll CRINDERS

FROM UNl‘f
£127%,
£14%,

Feamles ?' weu tone &

£ 6" drystone.

678 8" available
with light

DUTY WHEEL DIA. WAS ~ EX YAT INC VAT
INC VAT

EI275 £14.98

Includes free:

bz Ea-:e."n\lask

* Earth cla

* Gas n ;;far
Pro90-150TE abso inc:

* Welding wire

= CO, gas borde

E119.95 £140.94
£139.95 £164.44
E159.95 £187.94

£239.95 £281.94
£299.95 £352.44

- £329.95 £387.69
*Turbo fan cocled for longer welding at full output

M Clarke [ 0D

* Depth gauge g
* Chuck guards G .
Full range of Drill Vices a\rallalﬁa

MODEL WATTS WAS X INC
S}‘IEB IRCVAT VAT VAT

£0955 £35.19
£49.95 £58.60
£719.95 £93.94
E89.95 E105.69
£99.95 £117.44

£134.95 £158.57
E149.95 £176.19
E159.95 E£167.94
£189.95 £223.19
£379.95 £44b.44

OIIDEII ONI.INE

www. machinemart.co.uk
VIR S84 PRODUCTS « 1T THT TULL RANGT

24hr_ Souss 5o v
TELESALES “=

- SUP‘F R‘STOIHS
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Where Quality Costs Less ==

CORDED DRILLS

g Depﬂ\itop Jauge

HUGE CHOICE
OF CORDLE:
RILLS

MODEL VOLTAGE WEIGHT EX VAT
Corke CHDB20 820w 24lg ALK
Hlock & Tecker 350 AKIFE £24.95
IISSH(IE
Bosch PEBESORE 650 R £34.95

.m POLISHING KITS
.é ™y

= Kit Includes: Tapered
spindle, Coloured mop
for initial cheaning,
pure cotton mop
for hugh polish finish

= §" & & available

FROM ONLY

£1
£

HECHNICS TOOL
CHESTS & CABINETS

Clarke A

55

" MICRO MILLING &
DRILLING MACHINE

+Face mill capacity 20mm,

INC VAT
£19.62

£29.32 lon

-'s.‘i'. s

E41.07

£24
CLISIMH £29

(ATTACHMENT) {511

» 250mm between centres

* |53mm swing over bed
* Power feed
* Screw cutti
* Transforms

into a superb Lathe/Mill

faciliy

end mill |0mm

» Table cross travel 90mm,

-

gitudal travel |80mm

VARIABLE SPEED
LATHE & SEPARATE
I MILL DRILL HEAD

cLisOM

sMSH!r “ l

9|'.(l'k

69

[ —
§ INCTAT

e CLISOM

o | Omim mas drill capacity

» Variable 30mm travel
for drilling spindle

ONLY £149.95 EXVAT

£176.19 INC VAT

drawer
Tunners

MODEL

PROFESSIONAL TOOL

BINETS

THE ULTIMATE

— — CHEST STORAGE!
— hew,iﬂabge double

wall sieel ¢

INF

# Instant, deam, odour
free, infra-red heat

IN ToOL

onsiruchion

FROM UNL\'

£694%
£8212

energy is
«converted
inte heat
output

EM’J.
W

BALL 900000

MODEL _ DESC _ DRAWER LOAD EXYAT
1]} A0rchest 3k £69.95
O chest £89.95

b O chest £86.95

0 Dr chest £119.95

Dr slep up £56.95

Dr cob £169.95

Dir cab £199.95

O cab £134.95

[ir cab £159.95

IHC VAT
E82.19
£105.69
£102.17
E140.94
£66.92
£199.69
£234.94
£158.57
E187.94

Kit inchudes:
* Rotary tool + Im flexible

. Clin h GAS HEATERS

OUTPUT  WAS
BTU/hr N VAT

stand with clamp +40x accesso

MODEL

* ldeal for
low cost,
highly
efficient
heating in
workshops, ','
garages etc

MODEL DESCRIPTION

EXVAT  INCVAT

RA. RED

HEATER - DEVIL 240

SUPERSTORES
NATIONWIDE

mlm METAL LATHE - cL300m

« 300mm between centres

» LH/RH thread screw cutting

» Electronic variable speed

» Self centering 3 pw chuck & guard
+ Gear change set s Power feed

4 I FULL RANGE OF
ACCESSCII!IES AVAILABLE

== Also avallable In red,
dark grey & blue.
from only
£29.95 ex. VAT
£35.19 inc. VAT

(S Pe TYENGINEERS STEEL

WORKBENCHES
FROM ONLY
€119
£140:2%

+ Sturdy I-.;w\-r shelf

& powder
rmltd F'nF;h

+ Sacure lockable: drawer
tional 3 drawer unit

Shown fitted with o

ONLY £79.95 EXVAT £91.94 INC VAT

SIZE (IWH MM)  EX VAT  INC VAT
ENNS95 £140.94
EN59.95 E£187.94 %,
E184.95 £21732

Sy

EX VAT INC VAT
£8.49 £9.98
£9.95 £11.69
£19.95 £23.44

DIY KIT - CABIH

» Spray pattern adjustable
ONLY £7.99 EX VAT

£9.39 INCVAT

““PRO KIT - CABIP pictured)

uble action trigger for accurate airfpaint control

« P

sion machined nozzle » Spedial lightweight hose

ONLY £23.95 EXVAT £18.14 INC VAT

"[T5 T TAP & DIE SETS

WS 299 [NC VAT
ight adjustable | \13
nsumables

drive »

o Welric/UNE/BSP
E18ce Best Badget Buy, Lipce Recommended: Practical Clasics

FROM ONLY

+High quality

tungsten steel

» Supplied in metal
storage case, except |bpee

INC VAT
£15.22
£17.57
£23.44
£23.44
£35.19

£12.95
£14.95
£19.95
£19.95
£29.95

VISIT YOUR LOCAL SUPERSTORE OPEN MON-FRI 8.30- 6 00 SAT 8.30-5.30

BARNSLEY 01226 732 297
Pontefract Road, Barmsley
BHAM GREAT BARR
4 Birmangharn Read, Great Bard

B'HAM HAY MILLS 0121 771 3433
1152 Coventry Rood, Hoy Mills

BOLTOM 01204 365799

1 Thﬁnnc Strent

01274 390962
105-107 Manningharm Lone
BRISTO 0117 935 1060
1-3 Church Rood, Lawrence Hill
CARDIFF [}

A4-46 City Rond

CARLISLE

85 London Road
Hi

CHESTER
43-45 51. Jom es Street
OVENTRY

29 2046 5424 |Gl

01228 591666
01244 311258
024 7622 4227
01206 762831

CROYDON 7 020 8763 0640
423427 Brighton Raad, South Croydan

0]21 358 7977 |DEAL NI"P:%

01325 380841
01304 373 434
01332 290931

DARLINGTON
214 Nor

e
{
182 - 186 High Streat
DERBY
Deswent Sareol
UNDEE
24-26 Trades Lone
INEURGH
163-171 Piersfield Terrace
GATESHEAD
50 Lobley Hill Rood
LASGOW 0141 332 9231
01452 417 948
01472 354435
01482 223161

0208 318 4286

280 Gt Westorn Rd
GLOUCESTER
2214 Borton Streel

GRIMSBY
Elli= Wey
ULL
8-10 Holdermess Rood
LFOR
Hl‘r ?-10 Eostern Ave

'J!J !2@ Kirksioll Rood

0113 231 0400 |PETERBOROLIG

01382 225 140 (LONDO
0131 659 5919 (LONOO
0191 493 2520 [WAIDSTON

LEICESTER
69 Mehon Rood

0116 261 0688
0151 709 4484

020 8803 0861
6 Kendol Porode, Edmonton 18
HOON 020 8558 8284
503-507 Lea Bridge Road, Leyton, E10
HOON Oﬂl 7488 2129

01 622 769 372

0161 941 2666
i‘] Mnnrlwhr Road, Altrinchom

01623 622160
Hr" (hﬁrﬂilcld Rowad, South
MIDDLESBROUGH 01642 677881
Mandale Triongle, Thomaby
NORWIC 01603 766402
Heighom Street
NOTTINGHAM
211 Lower Parbament Si

100 The H?hmf
57 Upﬂ!l Stone Street

B o(:l 733 311770
417 Unceln Rood, Milfield

0115 956 1871 | gy

01752 254050
5& H [mlmnlimnnf Rood
01202 717913
13? 13? I‘-:um-‘mwrh Rwd h[l’il’nﬂﬂ’?
??? ?83 (upn:r Rood, “1
H 772703263

53 Black poal Rood
SHEFFIELD 0114 258 0831
453 lnldcn F’nnd Heeley
SOUTHAM 023 8055 7788
il bm I‘on. vod Road
STOKE-ON-TRENT 01782 287321
382-396 Woterloo Road, Hanls
SUNDERLAND 0]‘"‘;10 8773
13-1Sl§xhap- Rood, Grongetown

01792 792969
7 Mmler Rood, Uansamlet
SWINDO 01793 4717

020 8892 9117
01902 494186
01905 723451

21 Vie ||)r||1 Rood

Parkfield Road, Bilston
WORCESTER
48a Upper Tything

.m BOLTLESS SHELVING) |

Precision engineered with cast |
iren head, base & eolumn .
* Spindle speeds

100-2150rpm

ED

. $3mm milling cuteer
* |6mms chuck
* Table size 585x190mm

W
"‘
WIZ MINI AIR
COMPRESSOR % ’,Q\

]

oNLY
£54 jid

-ac W
. Compact. Ideal
for brush wark
+ Quiet operation
# Oil-free diaphragm "
+ | .58cfm - 2.8bar

TURBO AIR
COMPRESSORS

o rance) T

Wi Gtk 8/40 RO

* ¥ cfm displacement

* |.5SHp » MLtr

Clarke rubber air

hose ([0m) FROM ONLY

£9.95 EX VAT €11.69 INC VAT

OTHEI MODELS IN THE RANGE
A ECVAT  INCVAT

£8495 £99.82

nms £199.69
EDSASS £299.57
ED59.95 £305.44
£359.95 £42094

Belt Driven

l:l.-h SOLDERING KIT

[}

* |nstant heat
31 Ulg:; f
cpa'at or

trolled

|+ ()perare from electric or
air drill
+ Cutting cap: Mild steel
| B, Brass
plastic 26mm
+ Replacement
LI parts available

_::I‘:L‘: LT ”lha
— - - et

Collect from your local branch
Order from www.machinemart.co,uk
e-mail: sales@machinemart.co.uk

TELEPHONE 0845 450 1855 (LOCAL RATE)

For security reasons, <alls may be monitored. All prices correct at time of going to press.We reserve the right to change products & prices at any time. All offers subject to availability, EXOE.




= CLASSIFIED

Advertisements

Send to Model Engineers’ Workshop Classified Department, Highbury House Communications,
Berwick House, 8/10 Knoll Rise, Orpington, Kent. BR6 0EL Tel: 01689 886650 Fax: 01689 886666
All Advertisements will be inserted in the first available issue. There are no reimbursements for cancellations.

All advertisements must be pre-paid.
The Business Advertisements (Disclosure) Order 1977 - Requiras all advertisements by people who sell goods in the course
of business to make that fact clear. Consequently all trade ads in Model Engineers’ Workshop carry this T' symbol

IMODELS - MATERIALS - EQUIPMENT

TRACTION ENGINE SPECIALIST

Wanted - ALL Traction Engines,
ALL Sizes 1” to 6” including Minnie,
Royal Chester, Thetford Town, Burrell, agricultural
engines, rollers and steam wagons.

Any condition - part built included,
OR JUST PLAIN WORN OUT!!

Will collect anywhere and PAY CASH.
For an informal chat Tel: 01507 606772
ALSO COMPLETE WORKSHOPS CLEARED

——TOOLCO

BOOST PHASE CONVERTERS

The UK’s most advanced

phase converters with a

unique 3 year guarantee.
Never beaten on price.

Tel: 01344 303 311

Fax: 01344 303 312

Mob. 07952 717960
www.boost-energy.com
info@boost-energy.com

For sale, MEW full set to date, with first four
copies of World of Model Engineering. Offers aver
£300. Buyer collects. Tel: 01782 519452 (Stoke-
on-Trent).

For sale, Model Engineer, early 1988 to 1999
complete, plus many extras, Offers, Buyer collects,
Tel: 01782 519452 (Stoke-on-Trent).

ME’s for sale, 1995, 1965, 1983, 1984, 1989 plus
various others. Tel: 01785 282733 (Stafford).

MYFORD MLV LATHE £525
MYFORD SUPER 7 BENCH LATHE £725
MYFORD SUPER 7 CABIMET LATHES PXF £2,100
BOXFORD T.5. 1020 LATHE, TOOLED £1,900
FOBCO BENCH / PILLAR DRILLS 1/2" £195
NAEROK RDM 350 MILL DRILL, TOOLED £450
PINNACLE PDM 30 MILL DRILL, EXGELLENT £550
CENTEC 2C UNIV MILL QUILLHEAD 0725
MYFORD VM-C VERT MILL, 3 AXIS DRO £1,375
MYFORD VM-E VERT MILL, TOOLED £1,800

R.A. ATKINS

MAKE
THAT

CALL
TODAY

SOCKET SCREWS
Cap. Csk. Button. Set (Grub). Shoulder
METRIC. BA. BSF. BSW. UNF, UNG y
="  Hexagonal & Slotted Screws Nuts & Washers,
l}nwel & Spring Pins. Dormer HSS Taps & Drills. Draper Ionls
NO MINIMUM ORDER PROMPT SERVICE
Send 4 x 15t class stamps for our latest catalogue
Special offer* **** ‘Workshop Discount Pack **** *

30 different packets of socket, hex. and slotted screws
Pack 1. BA BBA to 2BA.

|Pack 2. Metric M2to M6, % 'ﬂ ’?f/
Catalogue value of pack is over £35.00 plus n-'D

Either pack on offer to you 4 J? d’
for only £24.95 + £2.95 p/p % | /D
Send for this offer and benefit from a very g ’% \a &
useful stock of screws: in your workshop. re

You will not be disappeinted. Refund guaranteed. .%" '] f
Emkay Screw Supplies (MEW)

74 Pepys Way Strood Rochester Kent ME2 3LL

Email: emkaysupplies@onetel.net

Tel: 01634 717256 www.emkaysupplies.co.uk Mail Order Only

The home of good quality used tools and machinery

www.toolco.co.uk
or send for full itemised stocklist.
Unit 4, Ebley Ind Park. Ebley, Stroud, Glos GLS 4SP
Important: Phone for openning times before travelling.
(Just 4 miles J13 M5 Motorway) Tel: 01452 770550
E.Mail: sales@toolco.co.uk Fax: 01452 770771

For Precision Engineering, Model Engineering,

Instrument Making, Prototype Development,
Industrial Models etc. Please Call Ray on :-
01603 488107. Est. 1983

Seen My CAT!

Now on-line

Models,
Machinery,
Misc.

www.theengineersemporium.co.uk

WE BUY, SELL & EXCHANGE

TOOLS, MACHINERY, MATERIALS, PART BUILT
LOCOS, MODELS ETC.
WORKSHOP TOOLS, MACHINES, MODELS
WANTED - WE COLLECT & PAY CASH

V.E. SALE & EXCHANGE

Compass House, High St., Rotherfield, Sussex.
Phone (01832-85) 2968
Lomg S.A.E. for List

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, NORTH LEVERTON,
RETFORD NOTTINGHAMSHIRE DN22 0AU
Telephone 01427 884319 Fax 01427 884319

MEDDINGS M4 7/8" BENCH DRILL £225
MYFORD Q/C TOOL POST SET, MEW £110
MYFORD 4" GRIP TRV 3 JAW CHUCKS £150 |
MYFORD VERT SWIVEL SLIDE £195 |
MYFORD TAPER TURMN ATTACH, UNUSED £225 |

WE ARE CONSTANTLY BUYING MODEL ENG WORKSHOPS. PROMPT
INSPECTION SETTLEMENT. ESTABLISHED OVER 35 YEARS.

HUNTS HILL HOUSE, HUNTS HILL,
NORMANDY, GUILDFORD, SURREY GU3 2AH
Tel: (01483) 811146 Fax: (01483) 811243

CALL JOE ON
01689 899 215




FANTASTIC DEALS ON CLARKE METAL LATHES

@EE E@BB@% T
LIVE CENTRE PRICES INC. VAT
DRILL CHUCK AND CARRIAGE
. 3 JAW CHUCK B o (xminunD)
Engineering Supplies FLYCUTTER DEAD Bt
CENTRES STOCK A
Visit our Order CRIWSUTING  cL300M - £425 ORLATHE ~ HUGE
new 6500 sq ft securely on-line SLIDEQWAY ~ FLUS 2MTLIVECENTRE  panGE
premises in www.chronos. TOOLPOST SET OF 6 TOOLS OF CLARKE
Dunstable Itd.uk Eﬁs;'{rrfg lTCOEOI'i. DRILL CHUCK MACHINERY
INC. CARRIAGE 4 JAW CHUCK e =Y
TEL: 01582 471900 FOR YOU FREE 125 PAGE CATALOGUE UK MAINLAND £480!! i @u;
UNIT 14, DUKEMINSTER TRADING ESTATE, CHURCH STREET, DUNSTABLE, BEDS LU5 4HU

TEL (01582) 471900 FAX (01582) 471920 WWW.CHRONOS.LTD.UK EMAIL SALES@CHRONOS.LTD.UK :‘,_J

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

www.arceurotrade.co.uk

Unbeatable Value Engineering Products by Mail Order

Shop on-line or call us on 0116 269 5693 for Catalogue No.4 ~ Ar¢ EuroTrade

, B ook |
DON'T DELAY —fit

S MODEL MAKING METALS
mnswave Hzin. to 12in. dia, bright steel stainless steel, bronze, spring steel, brass,
aluminium, silver steel, steel tubes, bolts, nuts & screws, tap dies +
c L L T o D Y drills, white metal cas!lr!;; aJloys Fine mtenals cham plastic, Lathe
EomwiaFIas milling r p
A A THE ONE=STOP CONVERTER SHOP Mail order nanonw.d& and wlowm caJle(s Mun Fri. 9-Spm.

Access/Visa welcome

Send now for a free catalogue or phone:
Milten Keynes Metals, Dapt. MEW,

Ridge Hill Farm, Little Horwood Road, Nash, Milton Keynes,
MK17 0EH Ted: (01:296) 713631 Fax: (01296) 713032
WWW, g b.co.uk
email: sales@mkmetals.co.uk

PHASE CONVERTERS

2HP TO 50HP
A Top Quality Range of Static
and Rotary Converters to run
3-phase 415v machinery from

Th| k |
L 2 Exig E:vchlltgﬁ *

Whelher you are building your own CNC Machine/
converting an existing maching or you have simply
bought a kit. The Routout CNC software and Sepper
molor drivers will onable you 1o control your new Bddithon
0 the workshop from your PC with ease

* Three 2.5 Amp Microslepping

Stepper molor Drive Boards
“*Routowl CNC Software
“rEasy LPT Breakou! Board

240v single-phase supply.
For further details contact:

Local Call: 0844 7700 272
sales Ltranswave-online.co.uk

Only £120.00 — Laser cut parts for locomotives and traction MOtOI’Un Phase Converters
A 23 Waldegrave Road, Teddington, TW11 8LA
Tel (01269) 841230 Sl B B R L I Middx. Tel: 020 8977 0242 Fax: 020 8943 3326
s Sullas hornplates, spokes, etc. Tel: 01302 721611 Lo S
(Doncaster}. Ansaphone Service After Hours
Division’Master Convert your rotary table, dividing
m f d “Indexing Without Pain” head, or dividing attachment to CNC
y ' + ALL DIVISIONS from 1 10 9999 - NO GAPS, NO DIVIDING

PLATES, NO HASSLES!
* ANY angular movemant up o 360 dagreas
+ Positions to +1/200th degree (with 80:1 wosm ratio)

* Configurable for drive ratios to 5000:1 and motors 1o 2A/phase
+ Stores up to 4 different configuration “personalities™ for differant
rotary devices, molors, speed settings etc.

+ Converted Homge and Vertex rotary tables available fo order
+ Motor mounts and shaft couplings for Homge or Vertex 4°/6°/8"
rotary tables, and Homge or Vertex B:S0 dividing heads
« Stepped molors rom 100 oz-in 16 1000 o2-in available 16 order
« Contact us or visit our website for full datails and latest prices
hivisionMaster Ltd., | 1a Poplar Grove, Sale, Mi3 IAX,

The T e by Tony Jeltr U.K. Tel: 0161 973 4278 Fax: 0161 973 6534
. fl&: E:‘;i; e “ﬂ ony irl pe siles@ divisionmaster.com I.I];1 www dhivisiommaster.com
of Peatol Machine Tools, 19 Knight- At future Model Engineering exhibitions, our products will be on

low Road, Harborne, : " o
BT APE Tat 0431 850 1076 display at the Are Enrotrade stand.

New and high quality, refurbished
lathes and milling machines.
Pre-owned machines
have a 12 month

Myforcl warranty

0115 925 4222

or visit our showroom at
Wilmot Lane, Chilwell Road,
Beeston, Nottingham, NG9 1ER




THINKING OF SELLING YOUR LATHE
MILL OR COMPLETE 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

NEW! - Lower cost, compact, high performance

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!

e o —— - =,
EWISiER SN
o }‘.;5"_:. e B

==
The Eriving Force in Automation

Unit G18, Warrington Business Park, Long Lane, Warrington, Cheshire WA2 8TX, UK

speed controller and motor combination.

. Call us now for more information
and friendly advice on
01925 444773
or visit www.newton-tesla.com

4 From only
£390 inc VAT

Have you
seen our
Sister
Magazine,
Model
Engineer
Yet!!l!

Series, Boxed Sets

Machine.

Collets.

Crowd Puller ‘Caribou’ 3'/," Gauge 0-8-0/2-8-0
85% complete. Baker valve gear. Professional
boiler. Smokebox. Bell. Bogie. Tender. Offers. Tel:
01624 844743 (Isle of Man).

Nice 31/," Gauge ‘Caribou’ 0-8-0 85% complete.
Excellent copper boiler, P.V. Cylinders, Baker,
Valve Gear, Bogie, Tender, Smokebox, Bell. £1425
o.v.n.o. (Isle of Man).

140 Amp Welder with Carbon Arc attachments,
Bods, Mask, etc. £25. 68" Independent Jaw Chuck.
£25. Buyer Collects. Tel: 0161 4808165 (Cheshire).
Rotary table, high precision, horizontal 61/,",
unused, c/with test certificates. £75 plus carriage.
Tel: 01305 813252 (Dorset).

18" Horizontal Rotary Table. Good Condition.
£80. Tel: 01775 640112 (Lincolnshire)

ENGINEERS
TOOL ROOM

The tool supplier for Professional &

odel Engineers
CUTTING TOOLS: HSS — COBALT —
COATED

Drills: Metric, Fractional, Jobbers, Long
Reaming: Metric, Fractional Hand and

Threading: Taps, Straight Flute, Spiral Flute,
Boxed Sets, Metric, Imperial, Unified, BA.

Dies: Split Dies, Solid Dies, Die Nuts, Metric,
Imperial, Unified, BA.

Milling: End Mills, Slot Drills Plain and Screw
Shank, Horizontal Cutters, Slitting Saws,

Turning: HSS Tool Bits, Tungsten Carbide
Tipped Turning Tools, Insert Tools, Collets.
Measuring: Micrometers, Verniers, Dividers,

Callipers, Setting up Tools
Workshop Machinery: Lathes, Milling
Machines, Pillar Drills, Band Saws
Machining Services: full machining service
available, turning, milling, grinding, wire and
spark eroding, tool and mould making

“New” Tool Catalogue available FREE —
Send for one today
CHECK OUT OUR SPECIFICATIONS & PRICES
BEFORE ORDERING YOUR MACHINES - Contact
us for a Quotation
Part Exchange on some machime toals welcorned
Tel: 01443 442651 Fax: 01443
435726 Mobile 07770 988840
Web Site: www.engineerstoolroom.co.uk
Email: regpugh@aol.com
UNIT 28, ENTERPRISE CENTRE, LLWYNYPIA
ROAD, TONYPANDY, RHONDDA CF40 2ET

AVAOL T1VO LVHL IXVIN

Laser cut parts for locomotives and traction
engines. Frames, Tenders, Cabs, Spokes, etc. All
scales, All gauges. Tel: 01302 721611 (Doncaster).
Edwards 48” x 16 SWG guillotine. £200. No. 4
flypress with stand. £100. Tel: 01522 722374
(Lincoln).

Wanted: Any 5" Battery electric loco, or rolling
stock, track, etc. Will collect. Cash purchase. Tel:
01724 710901 (Doncaster).

Colchester Student lathe taper turning lots of
kit. £850. Milling machine. £150. Tel: 01484
847209 (Huddersfield).

MEW Magazine no. 107 Wanted. Tel: 01753
545728 (Slough).

Lathe Parts and Gears for most makes of

machines + accessories and Tooling Special

parts made and cross slide screws & nuts.
For more information call

or see, www.latheparts.co.uk

BLACK-IT!
Easy to use Chemnical Blacking for Iron and Steel
Produces a professional satin black finish in less than 15 minutes,

Standard Kit {4 x 500ml) £30.99
Large Kit (4 x 2 litres) £71.99
BLACK-IT! for Brass £21.00
All prices inc. VAT & Delivery
Pixel-Plus, Bryncroes, Pwilheli, Gwynedd, LL53 8EH
Tel: 01758-730356 Fax: 08700-523497 Credit Cards accepted.

More details on our website at www.black-it.co.uk




VENSON

NGINEERING

MNEW MACHINERY IN STOCK Viceray Milling Machine vertical 30int goad condition, daylight £1400
Alexandra Toolmaker Milling Machine complete with both table in outstanding condition Tom Senior vrt/heriz milling machine excellent condition, ene mark in table, 1 phase..£1200
e A R A R s A E S AP e £1850 Large Ajax power hacksaw. ... £400

Boxford VSL Lathe Q.C.T. 4 | jaw, 3 jaw phuse plate £1200 Casto 8 imch power hacksaw £300
Chester 626 Milling Mn{hlne as new with power feed £POA Ab | Vertical spindle surface grinder £500
Union Jubilee wood tuming lathe £475 Garbo Metal shear on stand ..... £180
Union anduure bowl turning lathe with fes - mint conditi £575  Wiceroy Sharp Edge grinder as new .. £375
Gr pping Machine with pitch contrel .. £500 Ellict Progress Pillar Drill 2mt geared head, excellent diiti eone phase £450
Elliot Shaper £195 Colchester Master Lathe complete but untidy,

Denford Viceroy Lathe with gear box and tesling ....... £950 3 Off Bridgeport milling machines
Myford mini cop lathe e £250 Harrison LSA Lathe
Edwards 3ft Treadle Gilleti £300 Colch Master sq head longbed with tealing

NEW TOOLING IN STOCK

Harrison M300 copj ium'mg attachment ph ceeen £AT5 F‘Inﬁ:':?;fd‘%:l:-‘oup":?;yaﬂ:r:nmel::he on cabi
“r(::fsd:n "r";f;r;‘:; I::;I f!‘ﬁ mmrlikin L:_n;ltzrr;s'nléumgjﬁn mrrry?e MNLH. with lots of 1901ing usmissessgioges

Duplex 226 tool post frinder as new (slnn"i £300 3 ;"‘:rr:‘wn s fﬂlhqez .Mq.:l qeling 2]

go“;:'g :m""&“b'ﬁﬂ oA fl%,s‘ Grimston drill floor stand with rup ping plus x- Kcompound table. ..

nctord draw Bar collet st inc master gl lathe with clutch. Has electrical fault.

Myford compound vertical slide £125 -
MISCELLANEOUS WVersa tool, tool cabinet 1’3 z/ £150
Wadking knife/blade sharpener wiﬂl tooling £800 3 Point neudy for Boxferd 5" lathe .. / £100
Odd size Theil colletts i ....CPOA 3 Point steady for Dean Smith and Gru(u athe i £200
Alexandra high speed head as new £700 3 Point steady for Colchester Master mode[ 2500fstudem 1800 £200
Alexandra spiral milling t as new £700 Colchester student collett chuck.. £120
Bridgeport slotting head £800 Colchester student capstan hurdly used £300
Herizontal ped | sander £350 CONTENTS OF A COLLEGE « COMING SOON * PLEASE WATCH THIS SPACE

WE ALSO PURCHASE QUALITY MACHINES & TOOLING « DELIVERY SERVICE AVAILABLE PLEASE TELEPHOMNE BEFORE TRAVELLING - WEEKEND & EVENING VIEWING AND DELIVERY SERVICE

More machines always in stock. Tel: 01274 402208 & 780040 Mobile 07887 535868 4 Duchy Crescent, Bradford, BD9 5NJ

108 copies of Model Engineers Workshop from
April 1991 to Date. £35. Buyer collects. Tel:
01428 713594 (Hampshire).

Small bench drill, single phase 1/2” capacity.
£25. Cast Iron Surface plate 18" x 12". £25. Buyer
to arrange collection. Tel: 01708 720355 (Essex).

M.E.W. 1990 to 1997, 43 issues. All in very good

1 metre stack M.E. including some 1920/30's.
Offers. Also Electronics Today International. Tim.
Tel: 01303 267122 (Kent)..

Pratt 6” 4 Jaw and Taylor 51/2" 3 Jaw chucks.
£20 each. Tel: 01905 820341 (Worcester)

Wanted: Dore Westbury power cross feed
attachments. Tel: 01189 340381 (Reading).

TO ADVERTISE
PLEASE CALL
JOE ON

condition with drawings. Offers. Tel: 0161

4564156 (Stockport).

01689 899 215
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: MODEL ENGINEERS LINEAGE/SEMI DISPLAY COUPON (Model Engineer) Advertisement Dept. :
1 Highbury House Communications, 4th Floor, Berwick House, i
1 8/10 Knoll Rise, Orpington, Kent, BR6 0EL. Tel: 01689 889250 1
: No reimbursements for cancellations. :
I PLEASE TICK OME BOX ONLY l
I I
! EQUIPMENT MATERIALS PUBLICATIONS [ ] services || cenerau I
: PRIVATE SALE/TRADE SALE (DELETE NON-APPLICABLE) :
1 1
1 |
I I
1 1
1 1
1 |
1 TEL. NUMBER 1
I ALL ADVERTISEMENTS MUST BE PRE-PAID. NO REIMBURSEMENTS FOR CANCELLATIONS. Rlana l
: | enclose my Cheque/Postal Order® for £ ........ccocveeefOr e insertions, :
I made payable to Highbury House Communications l
] (*Delete as necessary) or Please debit my Mastercarcd/Barclaycard No. ExpinyDate i s sttt s s el Nttt St 1
I e PostiCode - =0 1
i Eaytimne. Tl N O e e e e 1
EEEEEEEREEEREEEEE BEVSER _ I
i TN I e e D 1
e e A e e S for.. ... insertions. SIGNATUre [ e e Date . e i v 1

PRICE GUIDE - Tick one box Private ad, in box, full colour, endless

18 words or less 18-25 words, in colour 26 words + word count- 25x1 £25
FREE! (private sales only) J only £10 J in colour £15 y 3x1 £30
] : - 35x1 E£35



SPEGIAL OFFERS On
NEW MYFORD LATHES
SPRING 2006

Purchase any new machine from one of the 3 ranges of

MYFORD SUPER 7 BIG BORE LATHES

and we will provide a number of accessories free of charge

“Tapper” Hot Air
engine, well made.
£65. Various items,
workshop equipment.
Phone for details. Tel:
01924 259559 (West
Yorks)

5" Guage Britannia.
Drawings, boiler, part
built. 7 Details. Tel:
01902 893954 (South
Staffs).

SUPER 7 SIGMA PLUS

TO THE VALUE OF:
£448.23

Free equipment...

SUPER 7 PLUS
Free equipment...

Free equipment...

offer ends 14th April 2006

Myford

Wilmot Lane, Chilwell Road, Beeston, Mottingham NGS 1ER

Small Centec 2B
universal milling
machine with dividing
head. All tooling ete.
£500. Buyer Collects.

01305 833295

TO THE VALUE OF: Tel:
£61 1 93 (Chambers, Dorset)

jaw
£862 -54 faceplate. £1,000. Tel;

Myford Super 7 Lathe.
Single phase motor, on
Myford Stand. 3 and 4

chucks and

01296 715477.
Myford Super 7B

(Green) PLF 3-Jaw 4-
way tip, faceplate,

T: (0115) 925 4222 | F: (0115) 943 1299

E: sales@myford.com | www.myford.com

Original 5” G Simplex chassis 70% complete,
all bronze castings, c/w professionally built
copper boiler with cert; plus instructional ‘M.Es’
& drawings + some materials. £1800.

Also a 5” gauge Freelance ‘Single Wheeler’ 4-2-
2 with wooden clad copper boiler with cert.
Excellent steamer, tender trolley. £3,000. Tel:
01635 298822 (Nr. Basingstoke)

Urgently wanted: Myford Super 7 for
enthusiastic beginner. Would consider complete
workshop. Call Jason. Tel: 01926 855595

Myford M Type with stand, chucks, tools,
change wheels, forward/reverse switch. £250.
Tel: 07880 793505 (Cumbria)

Colchester Student. Well tooled. £1,000.
Addock Shipley mill, horizontal/vertical. £200.
Ajax 6" Saw. £120. Tel: 01484 847209
(Huddersfield)

Hobbymat universal type MDE5/DFE screw
cutting lathe, v.g.c. Milling attachment, complete
set. Change wheels, tailstock, chuck. £475 o.n.o.
Tel: 01904 645977/0777 6096031 (York).

ML7 Super 7 Drip Tray with raising blocks. £50.
Tel: 07880 793505 (Cumbria).

Quorn Mark 1 Universal tool and cutter/grinder.
10% finished. Complete castings and columns.
1ph new motor. Chaddock instruction manual.
£250. Collect. Tel: 01623 795086 (Nottingham).

Light, New 1ph Motor
(Reverse) mounted on
tidy stand (non-
Myford). £2250. Really nice lathe. Tel: 01886
884315 (Hereford & Worcester).

Boxed 12” Vernier Height Gauge. As new.
£100. Full Box Imperial Slip Gauges .050-4".
Excellent condition. £90. Tel: 01282 843187
(Lancs).

‘Locomotives Large & Small’. Quarterly
magazine 1979 - 1994. Complete set of 59
copies. Mint Condition. £80. Tel: 0161 4397007
(Stockport).

G.L.R. Designed Horizontal Mill Engine.
Precision built by retired toolroom machinist.
£400. Tel: 01425 616758 (Hampshire)

Wanted: Leadscrew from a pre 1974 Super 7.
Tel: 01595 695485 (Shetland).

Wanted: Drawings or magazines, English
Mechanics during 1946 for G.W.R. 1000 in 31/2"
County Class 460 Engine or W.H.Y. Contact
Dave. Tel: 01745 870584 (Conwy).

Sale: Overhauled ‘Zyto’ 32/3 x 12" Lathe,
Motor, Countersheet, Change Wheels,
Faceplate, 3-4 Jaw Chucks, Fixed Steady,
Lammas Toolpost, etc. £375. Tel: 0208 9321093
(N.W. London).

Myford M Type with stand, chucks, tools,
change wheels, forward/reverse switch. £250.
Tel: 07880 793505 (Cumbria).

Eng Min Magazines. First Ten volumes, half Vol
1. Facsimile. Mint Condition. £60 o.n.o. plus
carriage. Tel: 01924 270319 (Yorks).

Wanted: MEW No. 102. £10 paid for copy in
Good Condition. Tel: 0141 5806723 (Paisley).

For Sale: Small Pentec 2B universal milling
machine with dividing head. All tooling etc. £500.
Buyer Collects. Tel: 01305 833295. (Dorset).

Myford Super7B Lathe. Automatic gearbox.
Very good condition. Genuine reason for sale.
£1,500 o.n.o. Phone Evenings. Tel: 01553
674069 (Norfolk).

Reeves Achilles 5” 0-6=0 with driving and
passenger trucks. Alloy tracks 160’ and gas
firing kit. All perfect and stored in heated garage.
Tel: 01980 630327 (Wilts).

“Tapper" hot air engine. Well made. £65.
Various items, workshop equipment. Phone for
details. Tel: 01924 259559 (Wakefield).

Wanted: E.D.M. spark eroding machine.
Designed and built by Concept, E.D.M. Limited.
Phone M.H. Jones. Tel: 01242 515279
(Cheltenham).

5" gauge Britannia drawings. Boiler Part built.
Tender details. Tel: 01902 893954 (South Staffs).

Sale: Chasers 41/2-26TPI, Whit 41/2-28TPI
unified welding equipment. Wanted: collets
model 2804 for S/B M/C. Tel: 0118 9597623
(Berks).

Taylor Hobson Engineering M/C Type C, 1
Phase. £250.00. Tel: 01624 897728 (Isle-of-
Man).

Myford Lathe, Mill / Drill plus other items.
Please ring for details and prices. Tel: 01634
2720086 after 6.00pm (Kent).

PLEASE
MENTION
MODEL
ENGINEERS
WORKSHOP
WHEN
REPLYING TO
ADVERTISERS




| _1/ 7\ ) A D
SEE OUR ALL NEW WEBSITE -
_/ J—JIJ tl HUNDREDS OF ITEMS OF TOOLING AND

ACCESSORIES - BUY ONLINE AT DISCOUNTED
PRICES -

Just part of a huge range of quality machinery.
Please ring for our new 60 page brochure

: f; ‘,; Buy Online

N "’—ﬂ WWW. warco.co.uk
See these machines
underpower at:
Model Engineering Exhibition,
Harrogate 5th to 7th May ‘06

~ » GH-1224 Lathe. Only £1,850 ™I T . -
+ Fully enclosed gear headstock INE LA L
* Centre height 6" * 31/2" CENTRE HEIGHT X 12
* Distance between centres 24" BETWEEN CENTRES
o Taper roller bearing spindle : mmw SN CHUJCK
* Hardened & ground bedways « THREADCUTTING
* Removable gap bed - 17" swing in gap « COOLANT TRAY AND SPLASH BACK SUPPLIED WITH ER-32
+ Supplied with 3 & 4 jaw chucks, fixed & T L A COLLET CHUCK FREE
travelling steadies, faceplate. TORQUE OF CHARGE
+ Also available 32" between centres £1,950 | ; HARDENED AND GROUND VEE BED WAYS * ILLUSTRATED WITH
WITH EACH LATHE OPTIONAL D.R.O AND
* RELIABLE USA BUILT PRINTED POWER FEEDS
CIRCUIT BOARD - THE HEART OF THE » TABLE SIZE 26" X 6"
BH-600 LATHE 2k OPTGNAL AccEssoReS STEADES e A
— « AVAILABLE 3MT RS -
AND VERTICAL SLIDE. st
SPECIAL OFFER
Speciul offer Tailstock drill chuck and TCT indexable ON%?SEO
R lathe tool set with each machine. \Jne very /
Limied pefioc oy \ ONLY £375 o
£1,450
SUPPLIED WITH ACCESSORIES AT NO
EXTRA CHARGE ALL PRICES INCLUDE
* 6" 3 JAW CHUCK VAT AND DELIVERY
* 8" 4 JAW O-I_IL_JECK
o FIXED & TRAVELLING STEADIES
» FOUR WAY TOOL POST
. fMPJ‘MEI' TH

* VARIABLE SPPED MILL
* TABLE SIZE 20" X 7"
* TILTING HEAD

* SPEEDS 0-3,000
NOW SUPPLIED WITH DIGITAL
REV COUNTER AND DEPTH GAUGE AS STANDRAD

READING
STAND, COOLANT TRAY, REAR SPLASH BACK /

BV—20 LATHE

SUPPLIED WITH:
* 4”3 JAW SELF CENTERING
CHUCK
* 4”4 JAW INDEPENDENT
CHUCK
: %\?mm STEADY
- Table size 654mm x 150mm
: F&CE Pu]'E Longitudinal travel 455mm
NG TOOL POST Cross Travel 145mm
. 3MT AND 2MT DEAD CENTRES % o
o METRIC & IMPERIAL THREAD SRade S b
y CUTTING CHANGE GEARS Spindlle Taper T
SPECIFICATION: « SWARF TRAY Diameter of Spindle 63.5mm
+ GENTRE HEIGHT 4 * REAR CHIP GUARD Diameter of Column 66.65mm
+ DISTANCE BETWEEN CENTRES 14" Theock 165mm
- SPINDLEBORE 34 CLEATANCE ONLY ‘5"5 Max distance
* MOTOR 112 HP 1 PHASE « DIMENSIONS 38" LONG x 19'WIDE x 15" HIGH. + WEIGHT 230 LB / \ ssele o furtirion

Y WIMT 3001

F—— |
7 = re™ |
/ VN RA NS R, y

(_NOHTH ERM SHOWROOM Unit G14 Warrington Business Park Long Lane, WARRINGTON WA2 8TX.

Warco, Fisher Lane, Chiddingfold, Surrey GU8 4TD Fax: 01428 685812 Tel: 01428 682929
warco@warco.co.uk wWww.warco.co.uk PRICES INCLUDE V.A.T m&a B8 18 bt



26 ISSUES FOR ONLY £46.50!
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Useful workshop accessory

Subscription Hotline:

0870 837 8600

YES, | would like a subscription to ME for myself/as a gift (please circle) Delivery Address (if different from Payee’s address)

26 issues UK Europe (inc. Eire) US Airmail RoW Airmail ) -
1 £46.50 1 £56.25 ] $93.00 1 £60.75 Tz o INUAISEL e DITREINIA on ads ae e  diiivt s mind ot s s e B e
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Please quote code E134 for all payment methods

Cheque (made payable to Encanta Media Ltd) PoEEat et o BRI, o e e e e e
| Mastercard [ Visa  [] American Express ] Switch Tel i EMAl S R
EAndNOIESES TIBITIB .. v ibms v e e ok S e S i N b a0 [ Please tick this box if you do not wish to receive any further information from

Encanta Media Ltd.
] Please tick this box if you do not wish to receive any further information from

e [T TTTTTITTTITTTTTT]  ©eesasssmirumers

i P :
EXPINY 08Ue: aoiisnsvsusirasmnnsmsnssanisessossasnsnsns ssanaranssss asnssans vonsa soass sbass v sas ioaasnsasussss SR TR O T T ST e T

Model Englneer Subscriptions, Tower House, Sovereign Park,
CWHOh IS8 MO VAlI GAUEY o e e oS s Market Harborough Leic. LELG 9EF

US/CANADIAN SUBSCRIBERS = PLEASE RETURN YOUR COMPLETED

Sigheds asensanrniannssre: DAl rmminnmainaantm ERRON T
Model Englneer Subscriptions, Wise Owl Worldwide Publications, 5150

Payee Address Candlewood St., Suite 1 Lakewood, GA 90712 - 1900 USA
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For any querles please contact our Customer Services on

0870 8378668
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GENUINE MACHINES AND TOOLING
HOME AND WORKSHOP MACHINERY

QUALITY USED MACHINE TOOLS N

144 Maidstone Road, Foots Cray, Sidcup, Kent, DA14 SHS. g power cross
Telephone 020-8300 9070 — Evenings 01959 532199 — Facsimile 020-8309 6311 sl

www.homeandworkshop.co.uk stevehwm@btopenworld.com

Includes 3
Jaw chuck
Opening Times: Monday-Friday 9am-5 30pm — Saturday Morning 9am-1pm
10 minutes from M25 - .] unction 3 and South Circular — A205

Hauser 2A3 jig borer just in £725
Marlco broach sets just in from £175
Raglan / Littlejohn accessories just in
i Clarkson radius attachment £425
Rapidor hacksaw £145
Col. Student round head travelling steady/bottom fixing £25
Gabro 2ft box and pan folder £350
Myford vertical slides (Not Copies) from £140

Boxford collets (Not Copies) each £12

! o L '
Myford 2545 The cleanest we A selection of tinmans stakes  Harrison 140, 5 1/2" x 24" centre
have ever had complete with lathe + Inverter (fitted)

3 & 4 Jaw chucks

Bridgeport
mill, 1994,
S v/s head, ,
o == DRO & - Harrison vertical Eagle surface grinder
Harrison M300 lathe We have a good selection = powered milling machine, 30 14" x §”
complete with gap bed  0f bench vices from £42.39 head Hardinge short dovetalled bed INT head + 30" x 8”
and tooling Including the Record No.23 Iath::!li deal ‘for one off jobs’ powered table & magnetic chuck
at £75 each coolant
' Tom Senlor
‘E' type
milling |
machine,
extremely

rare and
sought after [

Easl Blaster (sand) cabinet + -
2HP compressor Jones and Shipman bench centres

4" x 24" between centres

Henry Milns 6
1/;" X 48"
geared head,
gearhox and gap
bed

; + tooling Just In
4 off the lorry

Jones and Shipman
broaching press

Boxford UM30 ' B 4%
milling machine, 30 | § =
INT head + 3 Way
DIGITAL READ OUT

linisher
complete
on dust

= Harrison M250 lathe complete -
= With 3 and 4 Jaw chucks, extra Myford ML7R lathes

. extraction [ ;
S gears, with the high 2000rpm Just arrived cabinet Alexander 2CG gnmr
Alexander 3A dle top speed almost as new e e stand complete with collets
sinker In exceptional - = e
condition Marlow

vertical
milling
machine

Elllot Victoria Junlor
complete with Elliot
quill type head and

Harrison Union Graduate O &S 6” Terrler sawmaster
wood lathe hacksaw, very late machine
Just off the 1ruel(

3 N Dq" Tom Senlor ELT Universal
Nmpmr;mmn “M:;s& Myford ML7R 3 '/,” x Lnr&flp:':'nplr::hl':lﬂn J;gm?aswﬁdhe!::g:x swivel variable power feed
Boxfords etc. 19" + clutch / lever complete with some variable speed & power 36"x8" :;nn“i'] Gl::':g;ﬂ& with =~
fallstock tooling and collets cross feed HoX8

We also have a

- @ | PLEASE PHONE 020 8300 9070 TO CHECK AVAILABILITY OR TO OBTAIN OUR LIST (st

small tooling far too

- DISTANCE NO PROBLEM!  DEFINITELY WORTH A VISIT ~ ALL PRICES EXCLUSIVE OF VA.T. GRS

Just A Small Selection Of Our Current Stock Photographed!!



Chester UK Ltd -

e~ T — — e e —
Swing over Bed  180mm Swing over Bed  300mm Max Swing 420mm
Speed Range 0-2500rpm Spindle Speeds  50-1200rpm Range of speeds 160-1360rpm
Net Weight 38kgs Weight with stand 390kgs ::: I“'h"f S B
Dimensions 770x254x300mm Dimensions 1370x740x680mm fornf?l?“?n;p“ - : ol
Net Weight 155kgs
£345.00 Price £1499.00 Dimensions 930x690x1090mm
» £645.00
- - i s e “
Toble Size  90x404mm Table Size 156x745mm “See us at the
Motor 350“"0" Motor 1% h[} H arr Oq ntt“. I\aod E
Net Weight  55kgs Weight 410kgs g, - ‘-
Dimensions 490x445x860mm Dimensions  1085x9290x1710mm Engmr;er ng Exhibition
from the 5th-7th of May"
£450.00 Price £1299.00

All Prices Include VAT

-HES . i L L NATIONAL: 01244 531631 ‘c°ntac1 us 'or de‘la"s
CLWYD CLOSE INTERNATIONAL: + 44 (1244) 531631 of cur new foofing products™

HAWARDEN INDUSTRIAL PARK NATIONAL: 01244 531331

HAWARDEN | CHESTER INTERNATIONAL: +44 (1244) 531331
CHS 3PZ Emaill  Sales@chesteruk.net UK Mainland Only




